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Introduction

Introduction

Thank you for purchasing the HIOKI "Model MR8740/MR8741 Memory HiCorder". To obtain maximum
performance from the instrument, please read this manual carefully, and keep it handy for future reference.

The optional clamps ( p. A 10) collectively mean “clamp sensors.”

The following instruction manuals are available for this instrument. Refer to the relevant manual as
usage.

Type Contents Print CD
Instruction Manual Contains details and specifications regarding the functions v .
(this document) and operations of this instrument.
Communication Command Contains a list of the communication commands and their . v
Instruction Manual explanations to control the instrument with a computer.

Contains specifications and explanations of functions/

U8793, MR8790, MR8791 operations of Models U8793 Arbitrary Waveform Genera- L v
Instruction Manual tor Unit, MR8790 Waveform Generator Unit, MR8791

Pulse Generator Unit, and SF8000 Waveform Maker.

Trademarks -« Microsoft, Windows, Excel, and Internet Explorer are either registered trade-
marks or trademarks of Microsoft Corporation in the United States and other
countries.

» CompactFlash is a registered trademark of SanDisk Corporation (USA).

+ Sun, Sun Microsystems, Java, and any logos containing Sun or Java are
trademarks or registered trademarks of Oracle Corporation in the United
States and other countries.
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Confirming Package Contents

Confirming Package Contents

When you receive the instrument, inspect it carefully to ensure that no damage occurred during
shipping. In particular, check the accessories, panel switches, and connectors. If damage is evident,
or if it fails to operate according to the specifications, contact your dealer or Hioki representative.

Confirm that these contents are provided. (One each)

O MR8740 or MR8741 Memory HiCorder

MR8741
Accessories
. . e ]
O Instruction Manual (this document) O Power Cord @lé-m
— o O Rack mounting brackets (for EIA standard)
OApplication disc 1 (p.331)
» SF8000 Waveform Maker (Model MR8740 only)
» Wave Viewer (WV) . .
« Communication Command Instruction Manual Other options specified when ordered
- U8793, MR8790, MR8791 Instruction Manual 2 Options List (p. A 10)

*1: The latest version can be downloaded from our website.

*2: If one or more Model 8967 Temp Units are installed in the instrument, two ferrite clamp-on chokes (small) will be
supplied per module.

NOTE If the 8967 TEMP Unit is installed in the MR8740/MR8741, two ferrite clamp-on
— =  chokes (small) will be supplied per unit.
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Safety Information

Safety Information

A\DANGER

/N\WARNING

This instrument and modules are designed to conform to IEC 61010 Safety
Standards, and has been thoroughly tested for safety prior to shipment. How-
ever, using the instrument in a way not described in this manual may negate the
provided safety features.

Before using the instrument, be certain to carefully read the following safety
notes:

Mishandling during use could result in injury or death, as well as damage to the
instrument. Be certain that you understand the instructions and precautions in
the manual before use.

With regard to the electricity supply, there are risks of electric shock, heat gener-
ation, fire, and arc discharge due to short circuits. If anyone who is unfamiliar
with electrical measuring instruments will use the instrument, a person familiar
with such instruments must supervise operations.

Protective Gear

/\WARNING

This instrument is measured on a live line. Wear the insulating protective gear
according to the regulation to avoid electric shocks.

In this document, the risk seriousness and the hazard levels are classified as follows.

0 DANGER Indicates that incorrect operation presents an extreme hazard that
could result in serious injury or death to the user.

AWARNING Indicates that incorrect operation presents a significant hazard that
could result in serious injury or death to the user.

ﬁ c AUTION Indicates that incorrect operation presents a possibility of injury to the
user or damage to the instrument.

NOTE Indicates advisory items related to performance or correct operation
of the instrument.

If a particular safety check is not performed or the instrument is mis-
handled, this may give rise to a hazardous situation; the operator

: Indicates a high voltage hazard.
may receive an electric shock, be burnt or even be fatally injured.
*

Indicates that descriptive information is provided below.
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Safety Information

Symbols Affixed to the Instrument

ﬁ Indicates cautions and hazards. When this symbol is printed on the

instrument, refer to the corresponding topic in this Instruction Manual.

Indicates the ON side of the power switch.

Indicates the OFF side of the power switch.

Indicates DC (Direct Current).

~y Indicates AC (Alternating Current).
J_ Indicates a grounding terminal.
= Indicates a fuse.

Other Symbols

Symbols in This Manual

® Indicates the prohibited action.

. ) Indicates the location of reference information.

@ Indicates quick references for operation and remedies for troubleshoot-
ing.

Indicates that descriptive information is provided below.

*

[ 1] Menus, commands, dialogs, buttons in a dialog, and other names on the
screen and the keys are indicated in brackets.
Unless otherwise specified, "Windows" represents Windows 7, Windows
8, and Windows 10.

Indicates Memory function support.

:

FFT Indicates FFT Recorder function support.
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Safety Information

Mouse Operations
Click:

Right-click:

Double-click:

Drag:
Activate:

Accuracy

Press and quickly release the left button of the mouse.
Press and quickly release the right button of the mouse.
Quickly click the left button of the mouse twice.

Move the mouse while holding down the left button of the
mouse, and then release the button at the desired position.

Click on a screen to activate that screen.

We define measurement tolerances in terms of f.s. (full scale) values, with the following meanings:

f.s. (maximum display value or scale length)
The maximum displayable value or scale length. In this instrument, the maxi-
mum displayable value is the range (V/div) times the number of divisions (20) on

the vertical axis.

Example: For the 1 V/div range, f.s. =20V

rdg. (reading value, displayed value, or indicated value)
The value currently being measured and indicated on the measuring instrument.
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Safety Information

Measurement categories

To ensure safe operation of measuring instruments, IEC 61010 establishes
safety standards for various electrical environments, categorized as CAT Il to
CAT IV, called measurement categories.

ADANGER * Using a measuring instrument in an environment designated with a higher-
ey numbered category than that for which the instrument is rated could result in

severe accidents, and must be carefully avoided.

» Using a measuring instrument that has no category rating in an environment
designated with the CAT Il to CAT IV category could result in severe accidents,
and must be carefully avoided.

CAT Il When directly measuring the electrical outlet receptacles of the primary
electrical circuits in equipment connected to an AC electrical outlet by a
power cord (portable tools, household appliances, etc.)

CAT lll When measuring the primary electrical circuits of heavy equipment
(fixed installations) connected directly to the distribution panel, and feed-
ers from the distribution panel to outlets

CAT IV When measuring the circuit from the service drop to the service
entrance, and to the power meter and primary overcurrent protection
device (distribution panel)

Service Entrance Distribution Panel

Internal Wiring

Service Drop

Outlet
Power Meter #

........

Fixed Installation

NOTE The applicable measurement category is determined by the module being used.
— —  Referto "17.6 Specifications of Modules" (p.352).
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Operating Precautions

| Operating Precautions

Before Use

Follow these precautions to ensure safe operation and to obtain the full benefits of the various functions.

A\DANGER

If connection cables or instrument are damaged, there is a risk of electric shock.

Before using the instrument, perform the following inspection.
» Before using the instrument, check that the insulation of the connection cables

is not damaged and that no metal parts are exposed. Using the instrument
under such conditions could result in electric shock. Replace the connection
cable with those specified by our company.

+ Verify that it operates normally to ensure that no damage occurred during stor-
age or shipping. If you find any damage, contact your authorized Hioki distribu-
tor or reseller.

Installing the instrument and modules

/\WARNING

AN\CAUTION

Installing

Installing the instrument and modules in inappropriate locations may cause a

malfunction of instrument or may give rise to an accident. Avoid the following

locations:

» Exposed to direct sunlight or high temperatures

» Exposed to corrosive or combustible gases

» Exposed to a strong electromagnetic field or electrostatic charge

» Near induction heating systems (such as high-frequency induction heating sys-
tems and IH cooking equipment)

» Susceptible to vibration

» Exposed to water, oil, chemicals, or solvents

» Exposed to high humidity or condensation

» Exposed to high quantities of dust particles

Do not place the instrument on an unstable table or an inclined place. Knockin-
gover or dropping the instrument can damage the instrument.

To prevent overheating, be sure to leave the specified clearances around the unit.

» The instrument should be operated only with the bottom side downwards.
* Vents must not be obstructed.
* Do not install the instrument at a slanted angle.

At least 5 cm on the left and right sides Rear
At least 5 cm

0,
-
®
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When mounting the instrument in a system rack, make sure the operating tem-
perature range of the instrument will not be exceeded.
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Operating Precautions

Handling the Instrument and Modules

A\DANGER

/\WARNING

/\CAUTION

Do not exceed the range of the specifications and the rated value of the cable
or the module. Otherwise, the instrument may be damaged or may produce
heat, resulting in personal injury.

The maximum rated voltage to earth does not change when an attenuator or
similar is used at the input. Take the connection method into consideration and
make sure that the rating is not exceeded.

To avoid electric shock, do not remove the instrument’s cover and the module
case.

The internal components of the instrument carry high voltages and may
become very hot during operation.

It is recommended to measure the secondary side of a distribution panel with
the U8974 High Voltage Unit. Do not connect the connection cords on the pri-
mary side of the distribution panel because an unrestricted current flow can
damage the connection cords and facilities if a short-circuit occurs.

Each channel of Model U8979 Charge Unit has the BNC terminal and minia-
ture connector terminal with the common ground. Do not connect cords with
each of the terminals simultaneously to avoid a short-circuit.

Setting the measurement mode to [PreAmp] allows Model U8979 Charge Unit
to constantly provide power (3.5 mA, 22 V) to sensors. Set any measurement
mode other than [PreAmp] or tum off the instrument before connecting a sen-
sor or probe with a BNC terminal to avoid an electric shock or damage to the
measurement target.

To avoid electric shocks, confirm that the instrument is turned off and the con-
nection cables are disconnected before removing or replacing a module.

To avoid electric shocks, do not operate the instrument with a module
removed.

To use the instrument after removing a module, install a blank panel over the
opening of the removed module.

To prevent instrument damage or electric shocks, use only the screws for
securing the module in place that shipped with the instrument.

If you lose any screw or find that any screws are damaged, please contact
your Hioki distributor for a replacement.

Model U8979 Charge Unit has miniature connectors with the maximum input
charge of 500 pC (for six higher-sensitivity range) or +50,000 pC (for six
lower-sensitivity range). Inputting a charge that exceeds these value causes
damage to the instrument.

Use an acceleration sensor with a built-in pre-amplifier that conforms to the
specification of Model U8979 (3.5 mA, 22 V). Using a inapplicable sensor may
cause damaging itself.

To avoid damage to the instrument, protect it from physical shock when trans-
porting and handling. Be especially careful to avoid physical shock from drop-
ping.

The mounting screws must be firmly tightened or the module may not perform
as specified or may fail.

To avoid damaging modules, do not touch the module connectors on this
instrument.
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Operating Precautions

NOTE

» Before transporting the instrument, disconnect all cables and USB memory
sticks.

* When there is no input, the waveform might be unstable due to the induced
voltage, but this is not an error.

 This instrument may cause interference if used in residential areas. Such use
must be avoided unless the user takes special measures to reduce electro-
magnetic emissions to prevent interference to the reception of radio and televi-
sion broadcasts.

Handling Media

/\CAUTION

NOTE

» Do not remove the media while it is being accessed by the instrument. Data on
the media could be lost.

» Do not turn off the power to the instrument while the media is being accessed
by the instrument. Data on the media could be lost.

» Do not transport the instrument while a USB flash drive is connected. Damage
could result.

+ If damage occurs to the data on the media, we cannot restore or analyze the lost

data. No compensation will be provided, regardless of the type or cause of the

problem or damage.We therefore recommend maintaining a backup of any

important data.

Be careful to avoid inserting a media backwards or upside-down. The media or

the instrument could be damaged.

Never insert or eject a media while it is being accessed by the instrument. Data

on the media could be lost.

» Do not operate the instrument at a slanted angle. It may not work properly.

» Do not transport the instrument while a USB memory stick is connected. Dam-
age could result.

+ Some USB memory sticks are susceptible to static electricity. Exercise care
when using such products because static electricity could damage the USB
memory stick or cause malfunction of the instrument.

» With some USB devices, the instrument may not start up if power is turned on
while the device is inserted to the USB port. In such a case, turn power on first,
and then insert the USB device. It is recommended to try out operation with a
USB memory stick before starting to use it for actual measurements.

Peculiar USB memory requiring fingerprint authentication or password cannot be
used.

When saving or loading data, insert the storage media before selecting it. If the
media is not inserted, the file list display will not appear.

All media (USB memory) have a limited service life. After extensive use over a
long period, data retention and readout may become stop working. In that
case, replace the card with a new one.

» Automatic saving of data is possible only on USB memory stick media.

» The data can be automatically stored in the USB flash memory; however, it is
not guaranteed to work.
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Operating Precautions

Before Connecting Cables

A\DANGER

/N\WARNING

AN\CAUTION

NOTE

When measuring power line voltage

» Connecting cables should only be connected to the secondary side of a

breaker Even if there is a short circuit on the secondary side of the breaker, the
breaker cuts off the electric supply. Do not connect to the primary side of a
breaker because unrestricted current flow could damage the instrument and
facilities if a short circuit occurs.

To prevent electrical shocks and personal injury, do not touch any input termi-
nals on the VT (PT), CT or the instrument when they are in operation.

Do not permanently connect the instrument in an environment where voltage
surges exceeding the maximum input voltage may occur. Applying voltage
may result in damage to the instrument, or a serious accident.

Do not short-circuit two wires to be measured by bringing the connection
cables into contact with them. Arcs or such grave accidents are likely to occur.

To avoid short circuit or electric shock, do not touch the metal parts of the con-
necting cable clips.
To avoid electrical shocks, be careful to avoid shorting live lines with the con-
nection cable clips.

To avoid electric shock and short-circuit accidents, use only the specified test
leads to connect the instrument input terminals to the circuit to be tested.

To prevent an electric shock, confirm that the white or red portion (insulation
layer) inside the cable is not exposed. If a color inside the cable is exposed, do
not use the cable.

The cable is hardened under the 0°C (32°F) or colder environment. Do not
bend or pull cables in such environments to avoid tearing insulation or break-
ing the cable.

Connecting to the BNC jacks on modules

Do not use a metal BNC connector. If you connect a metal BNC cable to an
insulated

BNC connector, the insulated BNC connector can be damaged and the instru-
ment may be damaged.

To prevent cable damage, do not step on the cable or pinch them between
other objects. Do not bend or pull cables at their base.

Use only the specified connection cables. Using a non-specified cable may
satisfy the specification requirements due to poor connection or other reasons.
For detailed precautions and instructions regarding connections, refer to the
instruction manuals for your modules, connection cables, etc.
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Operating Precautions

Before Connecting a Logic Probe to the Measurement Object

A DANGER To avoid electric shock and short circuit accidents or damage to the instru-
A ment, pay attention to the following:

* The ground pin in the LOGIC connector (plug) of the Model 9320-01 and
9327 Logic Probes (and legacy Models 9306 and 9320) is not isolated
from this instrument’s ground (common ground).

Use grounding-type polarized power cords for the measurement object
and this instrument, and obtain power from the same mains circuit.
Connecting to different mains circuits or using a non-grounding power
cord may cause damage to the measurement object or this instrument
because of current flow through the logic probes resulting from potential
difference between the grounds of the different wiring systems.

To avoid these problems, we recommend the following connection pro-

cedure:
Connect this instrument to the same | Measurement Memory
outlet as the measurement object us- | Object L‘ogic probe | HiCorder
ing the (supplied) grounding polar- /I\ /I\
ized power cord. l|J ']JH
i i
| Py
1
ground to the GND terminal
(functional earth terminal) of this Measurement | mgm%ry
instrument. Object Logic probe | "~Order
(Always obtain power from the GND Functional
Earth Termi-

same mains circuit.) nals

Before Turning the Power Supply On

AWARNING « To avoid electrical accidents and to maintain the safety specifications of this
—_—— instrument, connect the power cord provided only to an outlet.it
» Before turning the instrument on, make sure the supply voltage matches that
indicated on its power connector. Connection to an improper supply voltage
may damage the instrument and present an electrical hazard.

ACAUTION » Avoid using an uninterruptible power supply (UPS), DC/AC inverter with rect-
e angular wave or pseudo-sine-wave output to power the instrument. Doing so
may damage the instrument.
» To avoid damaging the power cord, grasp the plug, not the cord, when unplug-
ging it from the power outlet.

NOTE Turn off the power before disconnecting the power cord.
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Operating Precautions

Before Connecting to an External Device (model MR8741 only)

ADANGER To avoid electrical hazards and damage to the instrument, do not apply voltage
o aai 1 1A% exceeding the rated maximum to the input terminals.

1/0 terminals Maximum input voltage
START/IN1 -0.5Vto7VDC
STOP/IN2 -0.5Vto7VvVDC
SAVE/IN3 -05Vto7VDC
GO/OUT1 50 V DC 50 mA 200 mW
NG/OUT2 50 V DC 50 mA 200 mW
SMPL -0.5Vto7vVDC

TRIG OUT 50 V DC 50 mA 200 mW
EXT.TRIG -0.5t0 7V DC

AWARNING To avoid electric shock or damage to the equipment, always observe the follow-
== > ing precautions when connecting to external control terminals.

» Always turn off the power to the instrument and to any devices to be connected
before making connections.

» Be careful to avoid exceeding the ratings of external terminals and connectors.

» Ensure that devices and systems to be connected to the External control termi-
nals are properly isolated.

ACAUTION The ground pins of external control connectors are not isolated from the instru-

>  ment’s ground. Connect so that no potential difference arise between external con-
trol connector ground and the ground of the connection object. Failure to observe
this precaution can result in damage to the connection object and the instrument.

» Use a common ground for both the instrument and the connection equipment.

» Use of different ground circuits will result in a potential difference between the
instrument’s ground and the connected equipment’s ground. If the communica-
tions cable is connected while such a potential difference exists, it may result
in equipment malfunction or failure.

» While connecting or disconnecting the communication cables, ensure that the
power supply of the instrument and the device to be connected is cut off. This
may cause damage or malfunctioning.

« After connecting the communications cable, tighten the screws on the connec-
tor securely. Failure to secure the connector could result in equipment mal-
function or damage.

NOTE MR8740 does not support external control.
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Operating Precautions

Disc precautions

NOTE « Keep the recorded side of discs free of dirt and scratches. When writing text on
T — a disc’s label, use a pen or marker with a soft tip.
» Keep discs inside a protective case and do not expose to direct sunlight, high
temperatures, or high humidity.
» Hioki is not liable for any issues your computer system experiences in the
course of using this disc.

Precautions During Shipment

NOTE Keep the packing material that was used for shipping this instrument because
— —  you may need to use it when transporting the instrument in the future.
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1.1 Product Overview

1.1 Product Overview

The Memory HiCorder is easy to operate and allows quick and efficient measurement and analysis.
Major applications include error monitoring and inspection lines. The product offers the following
features.
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MR8741

Simultaneous multi-chan-
nel measurement All channels isolated

Measure up to 54 analog channels.

High-speed sampling: 20 MS/s Ideal for mounting in a rack

Enables responsive evaluation and analysis. Height: 4U (178 mm) or less

Multi-channel waveform genera-
tion
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1.2 Names and Functions of Parts

| 1.2 Names and Functions of Parts

MR8740

USB Connector (Type A)

©)¢

DVI-D Connectors

Connect an LCD
monitor here.

HHHHH
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(p-53)

.....

=

Various Modules (p.36), (p-39)

(For details, see the instruction manual of the respective module.)

100BASE-TX Connector

Connect LAN cables here.
(p.313)

USB Connector (Type A)
Connect USB memory sticks here.

(p-53)

Connect USB memory sticks here.

Power Indicator

Lit when the instru-
ment is on.

Standard LOGIC
Terminals

Input connectors for
optional logic probes.

(p-39)

POWER Switch
Turns the instru-
ment on and off.

| : Power On
QO : Power Off

(p.56)

Power Inlet

Connectthe supplied
power cord here.
(p-55)
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1.2 Names and Functions of Parts

MR8741
m External control terminals

Input any external sampling signal
here. (p.336)
Allows control of the instrument.

Standard LOGIC
Terminals

Input connectors for
optional logic probes.
(p39) ALogic

HIOKI MR8741| MEMORY HICORDER

MBIAIBAQ | Jaydey)

2 4 6 8 10 12 14 16

DVI-D Connector

Connect an LCD
monitor here.

Power Indicator —— © =

Lit when the instru-
ment is on.

100BASE-TX Connector USB Connector (Type A) Various Modules

Connect a LAN cable here. Connect USB memory sticks here.  (p.36), (p.39)

(p.313) (p-53) (For details, see the instruc-
tion manual of the respective
module.)

Ventilation Holes (Fan) POWER Switch Power Inlet
Make sure the ventilation Turns the instrument on and off. Connect the supplied
holes are not obstructed. | :PowerOn power cord here.

O : Power Off (p.56) (p-59)

B0V

~100-240V
A goreo iz sova

(€)

MADE IN JAPAN

- -

- *
Manufacturer's Serial No.

Shows the serial number.
Required for production control. Do not peel off the label.

*: The serial number consists of 9 digits. The first two
(from the left) indicate the year of manufacture, and
the next two indicate the month of manufacture.
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1.3 Display

1.3 Display

This instrument allows you to use a commercially available LCD monitor for displaying waveforms
and various settings.

Connect the LCD monitor to a DVI-D connector on the front of the instrument.
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The instrument’s DVI connectors are designed exclusively for digital. They
cannot be used for analog.

A VGA-DVI adapter also cannot be used.

There are a variety of LCD monitors available, and not all LCD monitors will
work with the instrument.

The display aspect ratio for DVI output with this instrument is 4:3. If you use a
wide LCD (16:9), display will be stretched in the horizontal direction.

External interference may cause display to be distorted. Keep the LCD and
LCD cable as far away as possible from sources of interference.

MR8740 displays the waveforms of the block | side (32 analog channels + 8
logic channels) with DVI-I, and the waveforms of the block Il side (22 analog
channels + 8 logic channels) with DVI-II. The waveforms of block | and block I
cannot be displayed at the same time.
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1.4 Screen Configuration

1.4 Screen Configuration

The screen configuration is shown below. Click an item with the mouse to display the corresponding
screen.
On the Waveform screen, the trigger settings window and channel settings window can be displayed.

Waveform Screen

MBIAIBAQ | Jaydey)

DISP This screen is for observing waveforms.
The settings window on the right shows the measurement parameters.

Trigger Settings Window/Channel Settings Window

TRIG.SET This window is for making the advanced settings for triggers.

CH.SET This window is for making the advanced settings for analog channels and logic channels.

This screen is for making settings for the measurement method and numerical calcula-
STATUS tion of waveform data.

There are the following sheets: [Status] sheet, [Num Calc] sheet, [Memory Div] sheet,
[Wave Calc] sheet

Channel Screen

This screen is for making channel settings, scaling settings, and comment settings.

CHAN
There are the following sheets: [Unit List] sheet, [Each Ch] sheet, [Scaling] sheet,

[Comment] sheet

System Screen

This screen is for making settings for the environment, file saving, and communication,
SYSTEM and for performing data initialization.

There are the following sheets: [Environment] sheet, [File Save] sheet, [Printer] sheet,
[Interface] sheet, [Init] sheet

FILE This screen is for viewing the data files on media (USB memory stick and internal
memory).
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1.4 Screen Configuration

Explanation of Screen Contents

Waveform Screen

Title comment Trigger time Media icon Operation icons Current date
Shows the set title com- Shows the date and  Shows the media status. ~ Left-click to scroll the wave- and time
ment. (p.138) time of the last trig- (p-53) form or operate the A/B cur-  Shows the set date
| ger event. (p.189) | sors. and time. (p.57)
;# 1 MEMORY 1 T
L] [ | — (mmesf i MEMORY
. Storage counter Auto )
Trigger Shows h i . ¢ (h82) | | Settings cursor
ows how many trigger events occurred. (p. i :
marker il e Timbzses 1| The current cursor lo-
Shows the point { 1802s/5) cation is indicated by
. - w1/2 i
where the trigger — : : . : = 56 by flashing.
event occurred. ! : ] : ! : ! .
(p.189) Logic waveform (p.79) ot o 1 Settings window

{1808 s) [ Set the measurement pa-
=g | rameters here. (p.65)
[

AR

/ [
=
Upper and Anal f 76 PEED%F;:
lower limits nalog waveform (p.76) Om
The upper and lower B
limit values for each
channel are shown
here. (p.134) 1 o Display and setting
@1825mv 188ms 28Bms 366ms 468ms @ iconS
Left-click to display the
. . . i waveforms and numerical
Vertical axis display 1. o5y S;r_o" bar values or make channel
Shows the value per increment for each channel. This is settings.

The stored waveform is indicated by a
(p.76) red bar, and the displayed waveform by a
’ blue frame. (p.125)

linked to the vertical axis (voltage axis) range setting.
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1.4 Screen Configuration

Elements common to the Status screen, Channel screen, System screen, and

File screen

O

s >0

Sheet tabs m Calc Memory Div Wave Calc To waveform|12-Sep 14:42:58 %

Function: —

Shows the names of [Recording settingl MEMORY (_E

sheets that can be Timebase 16ms/div -

selected. Sanp | ing { 1884s/3) 'e)

Click a tab to switch Shot . ‘ 169diwv (Max  166668div) ('<D
. Recording Period [ 1.0808 s}

to the corresponding 2

sheet Format s

: Format [Single | s

[Utility functions]

Roll Mode Auto
Overlay 0ff

[Waveform Judge Setting]
Next Page
This is shown if there
are more than six se-
lection items.

Waveform Judge off

The graphical layout of input signals can be selected for display.

Selecting this button
displays the other
items.

Hint - 1 Hint
Shows an explanation about the item where the settings cursor is currently located.
Messages such as "Online" and error messages are also shown here. L
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1.5 Basic Operations

I 1.5 Basic Operations

You can use a mouse to make various settings on the instrument. This section explains how to per-
form mouse operations.

| 1.5.1 Mouse Operations

Use a commercially available USB mouse to operate the instrument.

NOTE » There are a variety of mice available, and not all mice will work with the instru-
—_———— ment.

» The instrument's USB ports are designed exclusively for use with mice and
USB memory sticks. Do not connect any other type of device.

+ With some USB devices, the instrument may not start up if the power is turned
on while the USB device is connected to a USB connector. If that happens,
connect the USB device after turning on the power.

+ When the instrument is operated with a mouse, some screens may not display
properly.

» External interference may cause the mouse to malfunction. Keep the mouse
and mouse cable as far away as possible from sources of interference.

» Do not use a USB hub because mouse operation may not be possible. Also,
do not connect two mice.

The following describes how to operate the instrument with a mouse:

Right-click
/Displays a menu with a list of screens.

Grayed-out screens cannot be dis-
played.

\\
Left-click
Left-click to select menus and to select items \)
on menus. When measuring with memory di-
vision, you can change the displayed block by
double-clicking. Center wheel
Click the current path shown on the File )
screen to move one level up in the folder hier- Changes the selected item.
archy. On the File screen, you can use the
center wheel to change the selected

file. When measuring with memory
division, you can use the center
wheel to change the displayed

Up/down/left/right block.

On the Waveform screen, you can
use the center wheel to scroll the
waveform or move the A/B cursors.

Moves the mouse cursor up, down, left, and
right on the screen.

Convenient features: Shortcut operations

Drag the mouse in any of the following directions while the right mouse button is held down to perform the corre-
sponding shortcut operation.

Drag right: START operation
Drag left: STOP operation
Drag up: ESC operation
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1.5 Basic Operations

| 1.5.2 Mouse Right-click Menu

Right-clicking with the mouse displays a list of screens.

This section describes the menu and the screens that can be displayed. Q
Q
©
—
@
—
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)

D h 12-Jep 13:67:088 12-Sep 136708 _%Sen 13:57:54 ch_
_ISpcange_ ﬁ;:all||||||||||||v|||||||||||||||||\-- MEMORY MEMORY Change
W ! R rigg:g;n ITriggEurI:D I E
TRIG.SET & = s Misome: *
STATUS > : ( sen/s) ( Gimars)
CHAN * o oo o0
3.1
172/ Shot H - hot : .
1% ;ﬁw C oy i

Sl -5t/
18 -5l

~508m.
25us 58us Tous 1685
2 CHBnY 40 Lol 6. 5. 0dmy g
[EE] o 11 EnY 16

n Waveform screen

Click [DISP] to display the Waveform screen.

If the Waveform screen is already displayed, the
GUI menu on the right of the screen changes each
time you click this item. Alternatively, you can
change the GUI menu on the right of the screen
when the Waveform screen is displayed by click-
ing the [DISP] icon on the bottom right.
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1.5 Basic Operations

CH.SET

Disp change — | Hioki | D & 12-Sen 13:40:28
’ " s —— el R
CH.S5ET L= o hierace ot ey S
. v, e .
m o RS ! a.0019 ¥ futo
TRIG.SET fnalogl REE y—

Sus/div

>
STATUS >| Analog? 1 [y
CHAN >| variablet o
SYSTEM > | Variable2 , Y

FILE Logic — -

Measure 7 MEMDP( '
START — e
STOP e
MANUAL TRIG el 2

“Soni
S0us 1005 150
2. ommny 4 5oy 5 5000 ki Sn/ (ISP Ehege)
BaY 10 B 11 Ed 16: St/ (MM ]
| Hioki § ® & A, ericble  Lozic  Wavelalc  12-Sep 13:43:05 | Hioki § ® @ fnalos NGRIGRIEN Lotic  VaveCalc 12-Sen 13:43:17
N s e e e e e T Ry e e e e e emvem T VEMORY |
= ' e AT IE} = ' MBS g
= = = = v —————— o
T |1 D 7 - o Tl - -1 1 %
« 20 200nv xl - 504 - |Timebase: s 2 - -2 2 [Tinebase:
3 100nV x1 - 505 - Sus/div 3 -1 1 Sus/div
40 seemV k1 o Se% - |  Sens/S) 4 - -5 5| sensss)
¥ S0 omVxl |+ 50.689 - x1/2 ! E -50.006m  50.066m x1/2
6 S xl v 50.000 - | ( 10.0u) 6 0 -50.000m  50.008m || ( 10.6us)
7 Skl Seh - 7 - -Som Som
80 oWkl o Se% - [hot = 5 - ~Som Som [Shot
9B Skl - sen - 25div 9 - -Som Som 25div
100 Smvakl - Sen - | ( 125s) 10 - -Som Som | ( 125s)
— 10 Savakl - sen - e - -Som Som
TN 12 Skl Sen - T 12 - ~Som Som
13 Skl Sen - 15 - ~Som Som
§ 5 14 Skl Sen - § 5 4 - -Som Som
; L 15 Skl Sen - ; L 15 - ~Som Som
o/ 168 SVl - sen - o 15 - ~Som son |
B/ v B/ v 0
B B
3 -5, 5 -5, 2
81 tero-siust B
10 -5l 10 -5l
S0us 1005 150 Sous 1005 1505
2: 200y 4 Sidn 6. 5. BBGnY 8: Sn DS e 2: 2@y 4 Siiny 5: 5. @@EnY 8: Sn DS e
S 10 Sall 1L E 16 Sl (O] ] 5aY 16 Enl 11 EnY 16 S (DM 3]
® & fnaloz _Varicble RIS VaveCalc_ 12-Sep 13:43:24 | Hiok | ® & fnalozVaricble  Losic /NSNERRIE 12-Sen 13:43:30
RD-VTE‘ |||||||||||||||||||||||||||| Dcom— 77 MEMORY RD-VTE‘ """""""""""""""""" - MEMORY
i ' MBS = ' MBS
== T Losic wiotn  Harron 13 — T el s posicion o
T [ T |zt 1.0880 ] | 0.0008 % o
& Ch [Posill1 21314 [Tinebase: (7278 1.6000  0.6060 % [Tinebase:
A9 Sus/div 73 1.0008  0.0000 % Sus/divi
B 88ws 0|0 0 B ( Sns/s) 24 [ 1.ooen  0.0000 % ( S6ns/S)
! %172 ! 75 0 1.ooen  0.0000 % x1/2
( 10.0u) 26 1.0880 | 0.0008 % ( 10.0u)
17 1.0880 | 0.0008 %
hot 76 0 1.0000  0.0000 % hot
2div 29 B 10000 0.0000 % 25div
C 125m) 7161 10000 0.0000 % C 125m)
R — 7100 10000 0.0000 %
—rT TN 112 1.0880 | 0.0008 %
113 1.0880 | 0.0008 %
§ 5 g5 114 1.0880 | 0.0008 %
| L 5 L 215 1.0880 | 0.0008 %
7 s - 1160 1.0008  0.8008 %
B 5 St B (i St
B B
3 -5, 5 -5,
# o e # o e
g: Sy 9 -5
10 -5l 10 -5l
5 5
Sous 1065 150us Sous 1005 1505
2: 200y 4 Sidn 6. 5. BBGnY 8: 2: 2@y 4 Siiny 5: 5. @@EnY 8: Sn DS e
Bl B 11 Ed 16 Bnv 1 Bl 11 Ed 16: '/ (MM ]

n Waveform display

This is the normal waveform display state. Move the cursor to [DISP] and then click any of the menu items
under [CH.SET] to switch to one of the screens 2 to 5. Alternatively, you can click the [CH.SET] icon on
the bottom right of the Waveform display screen to switch screens.

E Analog channel 1/2 B Display range 1/2

Displays the screen for setting the display position, Displays the screen for setting the waveform dis-
etc. by setting the range for the analog unit. play range of the analog unit.

n Logic E Waveform calculation
Displays the screen for changing the display posi- Displays the screen for changing the display posi-
tion or color of the logic waveform. tion or color of the calculation waveform when

waveform calculation is set to ON.
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TRIG.SET

uioia ] D & 12-Sen 13:40:28
—_— — ot I MEMORY
Dish change e e
E=: T verase Ol 0,000 ¥
m il RIS Cht 00018 ¥ Auto
DISP > 7. Peak-Peak tht 0.0 v o
F pedcpesk o2 oees v [ inebase:

s
STATUS > ,"-".na||jg Trigl (18040
CHAN 2 dnalog TrigZ :

MBIAIBAQ | Jaydey)

H H 1 1Y
SYSTEM | Logic Trig
2; 2y
FILE 5o
& )
Measure s
h (i S,
AR A et
START #
5 -5y
cTno
# o e
9 -5
10 -5ty
—5in
S6us 10045 15045
2. ommny 4 5oy 5 5000 ki Sn/ (ISP Ehege)
Bnv 1 Bl 11 Ed 16: St/ (MM ]
® & Logic Trig _ 12-Sep 14:38:44 | Hiok | D & Analog Trig 12-Sep 14:38:67
e e e e e e —— ey VoV e o e e e e e e i T mmmmm  EuORY
BT e o :
T T : T o rigger:
; ; S fhTwe  Parameter Auto o ChTerns Filter (123 4 futo
v | devell  0.000 V 58 Event 1 F - o ™ AR[ - % ox % x [
s 2 - imebase: = B - imebase:
3 - Sus/div Sus/div
4 - ( Sns/s) ( Sns/s)
F 5 - %172 F %172
6 - € 10.008) € 10.008)
7 -
8 hot Bhot  :
9 - 25div 25div
10 - ( 125s) ( 125s)
1 1Y 11 1 1Y
7 72 2 - 7 72 7
13 - )
58 sy 14 g5y orf
i 5 - PR i v 7
e = e
B Trig Priority - Timer Trig Leve B Trig Priority - | Timer Trig - |
e Tris Src 0R ] L Tris Src 0R E
] =) g
5 Hmy Sync blocks - In 50 sy Sync blocks - AlD
T
& g Trig searchirea : Whole Disp Blocks =7 g5 om Trig searchhrea : #hole Disp Blocks
10 -5ty 10 -5ty
—5in —5in
S6us S0us 10045
2: 2@y 2: 2@y 4 Siiny 5: 5. @@EnY 8. Sl (ISP e
BnY 11 By 11 Bl T By 11 Bl 16: Eol DM |

n Waveform display

This is the normal waveform display state. Clicking
[TRIG.SET] switches between screens 1 to 3.
Alternatively, you can click the [TRIG.SET] icon on
the bottom right of the Waveform display screen to
switch screens.

E Analog trigger 1/2 B Logic trigger

Displays the screen for setting the trigger criteria Displays the screen for setting the waveform dis-
of the analog unit. play range of the logic channel.
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STATUS

— Disp change ——
DIsP »
TRIG.SET L
CHAM > Status
SYSTEM > Wum Calc
FILE Memory Div

Measure Wawe Calc
START
oThO
CTY] S, Num Calc Memory Div.Wave Calc

(Recording setting]

Timebase Sus/div
Samp | ing { 98ns/S)

Shot 25div {Max 2000d iv)
Recording Period { 125u8)

formet

CUtility functions]

Roll Mode Auto

Overlay off

[To waveform]12-seo 14:82:53
Function:
MEMORY

n Wake basic settings of neasurement on this screen.

Pl Status Nun Calc JNiSHORMDIEN, Wave Calc

(Memory division setting]

Memory Div Display Black

Division 64 hiax 1024 a *12-69-12 14:03:56.687
Shat 25div MAX  2000div Ref Block 0ff
Recording Period(  1254s)
Start Block 1 Wave Display 0ff
Use Blocks 11
Map/List Map

1 1T % 30 e 5

51 60

[ERRRNRERRRENEN]

To_waveform|12-Sep 14:04:09

Function:
MEMORY

(=)

i

fri

Memory can be divided into blocks. One waveform data is recorded into
one block.

n Status

Displays the screen for setting the basic items for
measurement such as the time axis range.

n Memory division

Displays the screen for setting the measurement
of waveform data using the internal memory of the

instrument divided.

Input, Delete and Copy of calculation formula are available. If there is
any syntax error in the calculation formula, a "?" is displayed at the
lett of the equation. If no error, a =" is displayed.

H Numerical calculation

Displays the screen for setting the
measured waveform data.

n Waveform calculation

ETT0 Status  ABNEGGSISEN. Verory Div_Wave Calc [To Waveform]12-sep 14:03:13
Function:
(Numeric Calc Settings] MEMORY
Numerical Calc
Calc Area Whole Wave Save Calc Result | Off
Stop ode GOaNG
O)
£
Ercc
Mol Twe [ Ch | Parameter | Stat Jwes Lower | Upper |
1 Averase Chi 0ff
2 RS Cht off
3 Peak-Peak Cht off
4 Peak-Peak th2 off
5 0ff -
6 0ff (4
7 off U
8 0ff il
9 0ff (e
10 off Q
1 0ff ]
12 off
13 off
14 off
15 off
16 off
Nunerical calculation is a function to carry out calculations in the
waveforns stored in the memory and display the results.
ETTd Status Num Calc  Memory Div JlliaveRBalioms [Towawve form|12-sep 14:04:59
Function:
[Wave Cacl Settingl MEMORY
Wave Calculation | On Calc Area | Whole Have
||
71 = ABS(CHL)
72 - EHI*CHZ ]
37
47
57 B
o7 79 - 716
77
7
[No WaveScale| Lower | Upper | Unit Graph
pa tuto 0.0000 20.000 Grl a  0.0000 i 0.0000
2 B At 0.0000 20.000 62 b 0.0000 0.0000
3 futo 0.0000 20.000 Grl c e.0000 k  0.0000
40 At 0.0000 20.000 62 d e.e000 | 0.0000
50 At 0.0000 20.000 Grl e 0.0000 m  0.0000
zs futo 0.0000 20.000 62 f 0.0000 n  0.0000
b futo 0.0000 20.000 Grl € 0.0000 0 0.0000
% 0 At 0.0000 20.000 62 hl  e.ee00 p  e.0000

analysis of

Displays the screen for setting the application and
analysis of addition, subtraction, multiplication,

division, and other numerical
waveform data.

calculations for




CHAN

DISP
TRIG.SET
STATUS

SYSTEM
FILE

START

— Disp change —

L 4

»

— Measure ——

Unit List [}
Each Ch
Scaling
Commen t

ocTno

T SURialiSta,  Each Ch Scaling Comment o FaETari] 2% 13255

Function:
MEMORY

ANALOG 1|:| Vol tage 1eemv4v v
2 Vol tage 200mdy E.e/ Elff v Elff v
T Vol tage  100m/4y ><1 0ff v 0ff |
4 0 Voltage 500nVdy  x1 0ff v 0ff |V
S E Voltage| Gy 1 0ff V. On
NALDE g Voltase  Smidy  xl 0ff V. On
7 Voltage  Smidy  x1 0ff ¥ 0ff W
ADE s B voltase  Snvg, o« 0ff ¥ 0ff ¥
9 B Voltage| Gy x1 v off | v
ALDE o 0 Voltase  Snvg, o« v off | v
11 0 Voltase Smidy xl v off | v
NALDE g, Voltase  Smidy  xl v off | v
13 Voltage  Smidy  xl v off | v
ANALDE gy Voltase  Smidy  xl v off | v
15 Voltage  Smidy  xl v off | v
ALDE G B Voltase  Snvg o« vioff | v

[Zero-Adjust]
Zero-Adjust

(Built-in Logicl
Logic Width Narrow A 94ps
B 88 B 0 0 B

measurable range

In the waveform display screen, the waveforms are sometimes displayed in
white color. This indicates that the waveforms have crossed the

P UnitList Each Ch /lmScaliigss,  Coment To Wavefnrm 12-5ep 13:31:52

Function:
MEMORY

Method ﬁ
ChSet | it

1 0ff 1.0000 0.0000 y

2 0ff 1.0000 0.0000 y

3 0ff 1.0000 0.0000 y

4 0ff 1.0000 0.0000 y

5 NUM 1.0000 0.0000 y

6 SCI  1.000E+00 0.0000F +00 v

7 0ff 1.0000 0.0000 y

8 0ff 1.0000 0.0000 y

9 0ff 1.0000 0.0000 y

10 0ff 1.0000 0.0000 y

11 0ff 1.0000 0.0000 y

12 0ff 1.0000 0.0000 y

13 0ff 1.0000 0.0000 y

14 0ff 1.0000 0.0000 y

15 0ff 1.0000 0.0000 y

16 0ff 1.0000 0.0000 v

Ratio: Convert using the conversion ratio and the offset values.
Point: Convert using the voltage of the two points of input signals and
setting the respective conversion value:

n Unit list

Displays a list of plug-in units inserted into the
instrument and their settings.

n Scaling

Displays the screen for setting the conversion of
measurement values using linear functions.
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ETTA - Unit List JNEachubhm,  Scaling Comment
CUnit]
Inputlnit | ANALOG

2.600 Y Made Vol tage
M Range [ 1eenva]
Resolution | 1.00n/ (25
Caupling oc
LPF 0ff Prabe 121
1.000 V (Disp)
Wave_Disp Graph
Variable | 0ff Zaom il
Range( /div) 100m/ Upper 1
Zero pos % 56% Lawer -1
[Scaling)
Set 0ff Clam Clam. ..
-1.600 v Me thod Ratio Unit v
Ratio 1.0000 Dffset 6.0000

[T waveform]12-seo 13:31:15
Function:
MEMORY

[Comment]
Camment

-2.000 Y

Arbitrary channel unit, waveform display, scaling, comment setting can be
done all together

ETEr._UnitList Each Ch Scaling _/NCOMMEREN. o Faveari] 2-% 13325

Function:
[Titlel v MEMRY
[Analog2
Title Comment —
[Each Channe| ]
Ch Coment
1 Analog
ANALOG [voltage |
3
LS
5
NALs
7
NALos ]
9
NALOE
11
NeLos
3
aeLos 2
15
NeLos 2

n Input the analog comments (up to 48 characters).

E Each channel

Displays the settings for each unit.

n Comments

Displays the screen for setting a comment for
each measurement channel.

O 1 Jeydeyn

MBIAIBA
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SYSTEM

— Disp change ——
DISP
TRIG.5ET
S TATUS
CHAN

L L

&7

FILE
— Measure ——

START

STOP

MANLIAL TRIG

SYSTEM
Enwironment

File Sawve
Frinter
Interface

Init

Mthar

CTY S, e Save Printer Interface Init
[Wavefarm Display)
Grid Start Action One Push
Time Value Time Stop Action Twa Push
Start Backup 0ff
[Display Settings]
duto Scale n Beep Sound Warning
[System Environment]
Lansuage English
Display Calar Calor 3 Mouse Speed Min ——f—— Max

To_waveform|12-Sep 14:14:10

Function:
MEMORY

n Set the various settings which are common 1o each function.

EIET Environment  File Save Printer A SINEEEN  Init
{ Common )
Delimiter Header 0ff
[Interfacel
Interface LA Displipdata TRUE
Use DHCP 0ff
Hast Name
1P Address 172 19 113 68
Subnet Mask 255 255 255 @
Gateway 0ff
1P Address 6 6 0 8
Part Number 886x
FTP/HTTP] [HAC Adress)
Authorizatian 0ff 09 o1 67 84 69 61
User Name
Password
dccess Ctrl Read-Only

Reset

To_waveform|12-Sep 14:15:19

Function:
MEMORY

CRLF

n Conflgure varfous settings for comunications.

n Environment

Displays the screen for setting the operating envi-
ronment of the instrument.

B Interface

Displays the screen for the LAN communication

setting conditions.

Init To_waveform|12-Sep 14:14:40

LT3 Environment JMNSNSSNEIN  Printer Interface
(Auto Savel
Auto Save
Save Type Wave Binary
Save to
Save Name AT Save Channel Disp Ch
Save Area Whole Wave Falder to save No
[SHVE]
Select at save Yes
Save Type Screen copy
Save to USBL: \HIOKI_MR8746
Save Name NONANE
Inage Colar Calor
Inage size Uncompressed
Save GUI Yes
[+0nly the channels displaved will be saved.]

Function:
MEMORY

all together.

This screen allows for the various file-related settings to be carried out

Interface AN, [To WaveTorm]ie-sn 1557

120799370-1

ROM/RAM  Check

Printer Check

Display Check

Key Check

System Information

ETTd_ Environment  File Save Printer
(Clockl [Self check]
No. 1
14 15 [
No. 2
[lnitializel
No. 1 Clear Wave Data No. 3
No. 2 System Reset No. 4
On (Status, Ch, Trigger)
On | {Environment)
0ff | {Interface) No. 5
S I No.
(Serial No.] Vo. 6

USB HOST CHECK

Function:
MEMORY

n Sets time, initialize this instrument’s data and checks this instrument.

E File save

Displays the screen for setting the method for sav-
ing measurement data.

n Initialization

Displays the screen for clearing the settings of the

instrument, setting the time, etc.




29

1.5 Basic Operations

| 1.5.3 Mouse Left-click Operations

You can select menus and confirm items by left-clicking with the mouse.

This section describes left-click operations for menu selection and settings. 9
[
©
@

Operations on a Settings Screen -
o
<
@

. . . EIT. . Unit List JBNEschabhm,  Scalin: Comment T Wavetorn]1e-see 16:06:58 2
Clicking a setting i &
T S
When clicked, the setting becomes selected, the frame , EEEZ‘“‘E;”" — N
changes color, and the setting flashes. R S s
|| v e
Zero pos % 50% Lower
(Scaling]
wov |l e
Ratio 1.8000 Offset 9.6000
L E[Enmsn(] it
-2.600 V

Selecting the low-pass filter can cut off excessively-high frequency
Hint  components. Wnen 0Ff is selected, low-pass filter is not connected.

- . . ETT . Unit List. 4B NEGShRGhm,  Scalins Comnent [To_waveform|18-Sep 16:11:00
Selecting a setting value from the GUl on the rightof  ____ wu =
the screen e [
Resolution 1.00mV (I2-hit)
E;:D‘ " Probe 1:1
You can change the setting by moving the mouse cursor | T o
to a selection item on the right of the screen and then Al e I
. . Zero pos % 50% Lower
CIICkIng' i . . i | (szia“"g’ 0ft Clam Clam. ..
The number of selection items differs depending on the Y[ e [Rate ] it [V
setting. CComent]
== Comment Analogl
-2.600 V

Arbitrary channel unit, waveform display, scaling, comment setting can be
Hint  done all together.
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Changing Pages on a Settings Screen

When settings are split into multiple pages, you can change the settings screen directly by clicking
the displayed tabs.

m Calc Memory Div fave Calc To waveform|12-Sep 14:82:53
=

IE mm st imm e

mi Each Ch Scaling Comment To waveform|12-Sep 13:29:56
|

1 &  Frtian-

@i File Save Printer Interface Init To waveform|12-Sep 14:14:10
——— A,

IFimetimn-

[ HioKI] B AERRIEE, Variable  Lozic  Wavelalc  12-em 13:43:05
I I I

I I =21 N R R 3= B FI [0 BV | WME MDY

HioKi| B g Lozic Trig 12-Sep 14:38:14
S I I T

RAF RACID Y

With the tabs of the Waveform screen, clicking the currently selected tab again changes the dis-
played channel.

Character Input

The menus displayed when inputting comments and calculation equations allow direct character
input with click operations.

EIETA . Unit List . Eackabimms,  Scaling Comment To_waveform] 19-Sen 16:51°63 ETd . Status Hum Cale  Memory Div 6 Wave Fa i 18-Sep 18:25:13
Function: Function:
VEMORY [Wave Cacl Settingl MEMORY
|7‘EH1*|
[ENiT20304] [STel?l8le] [T 111
[a[BlclolE] [FlelM[1[J] [kILIM[N[o] 5 | |
[PTaIRISTT] [UTvIwIXTY] ZI 11171 . Channe | 1-16
Ebllil) [ehlil] ilnkol b 11 e ] S e ]
albicldlel Ty oie 4[5]6 [+ MOV | SLI | DIF | INT | cH. |fip || Home
Blalels(t) Wlvlwxly] 111 — T iR e
[T T#lela] [« T(DT=] [I-[.T.1/] o[- [E[7] TAN | ASIN | ACOS | ATAN | PLCS gy [[ Enter
CLIIED] PRI FLIO) i — —
EFETP LW R[] [T111] o 6.08  [i-  0.0000 ode  iloltage ||DHE
Ust. 8% ¥ b Range  :5mv E:?B
RESET [SPACE = i1
= CH13
e CHL
F CHLS
CHLG
@ B
a4_p h
=
ESC
[lnputChar:F2]  [StringfixF5] |

Input the analog comments {up to 48 characters).

Input, Delete and Copy of calculation formula are available. If there is
Hint -

Hint  any syntax error |n the calculation formula, a *7* is displayed at the
left of the equation. [f no errar, a "=" is displayed.
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1.5.4 Mouse Wheel Operations

For an item with a list menu, you can change the setting item with the mouse wheel. You can also

use the mouse wheel to scroll the display of a menu that has a scroll bar displayed. 5
)
©
@

I SNSRI, Nun Calc Memory Div. MHave Calc [To wavefor — -
H H us/dIv
Selecting from a list menu CRecardins settins) s -
Tinebase iz
Samp | ing  sens/s) S/aly O
. . . . . . Shot 168div (MaX 100000d iv) ?E 3 <
For a setting with a selection item list displayed on the Recording Peried ¢ sone) i @
Format Sans/div
. =l 2
top right of the screen, you can use the wheel to change gl =
the setting item. i s
38s/div
Ss/div
{Utility functions] Sasaty
Smin/diy
Roll Mode Auto
Overlay off
Low speed
Set the sampling rate. The setting value is the time per division on the
Hint  time axis.
. . . ETT Status Nun Calc JNSRRRRRIG Wave Calc [To vaveform]e-sen 19:30:25
Scrolling a displayed list henory division settins] i
Memory Div On Display Block
Division 64 MAX 1024 a Chi *12-69-16 18:29:47.562
Shot 25div MAX  2000div Ref Block 0ff
. Recording Period(  1254s)
You can use the wheel to scroll up and down a list. Sart Black : Veve Displa o
Use Blocks 11
Map/List
No. [ Trigger time | Source | Timebase | Data | Use Block | Ref Block | i
1['12-09-18 18:29:47. 39| Cht Sus/div 2501 | [e]
2| 12-00-10 18:29:47.421 ot Sus/div. 2501 [}
3|'12-09-19 18:29:47.445| Cht Sus/div 2501 o
4'12-93-19 18:29:47.460| Cht Sus/div 2501 (e} 1= Fv:‘F
5| 12-09-10 18:29:47.476| Cht Sus/div 250 o]
6 | 12-09-10 18:29:47.4%2 Cht Sus/div 2501 | ] lap
7| 120018 18:29:07.507 ot Syeiv 25 e} =
8['12-09-18 18:29:47.523  cht Sus/div. 251 o o
9| 12-09-18 18:29:47.531] oht Sus/div. 2501 o Li;
10 |'12-09-18 18:29:47.546| Cht Sus/div 250 ]
11[12-09-16 18:29:47.562| Cht Sus/div 2501 | (]
13

1

A
5 | |

" Map or List is selectable for lower screen display.
int

For details on wheel operation on the Waveform screen, refer to the next page.
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| 1.5.5 Waveform Operations

You can scroll a waveform and change the cursor position on the Waveform screen.

[hioiai] Rt 10-5ep 18:31:44
e 5 . 1 e e 1 i VDL

Scrolling measured waveforms left or right

When the mouse cursor is in the Waveform screen, you
can scroll the waveform by moving the mouse left or \ /

right while holding down the left mouse button (drag- AN
ging). :
You can rotate the wheel button forward or backward to 2
make fine scrolling adjustments. e
(If the waveform is not scrollable, click the [WAVE] icon s S
on the top right of the Waveform display screen.)

25us 50us T5us 1605
5 S

Moving the A/B cursors

When the mouse cursor is in the Waveform screen, you Y/
can move the cursors by moving the mouse left or right \
while holding down the left mouse button (dragging).
You can rotate the wheel button forward or backward to
move the A/B cursors one sample at a time. i
(Click the [AB CSR] icon on the top right of the Wave-
form display screen beforehand.) g = '
When the A/B cursors are in the Waveform screen, you - T T
can move the A or B cursor if you left-click the A or B e ” o M. W T oy
mark.

Changing the displayed block B

When the memory is divided, you can change the mea- i/ N /
surement block if you double-click the block number on
the top of the screen. When the mouse cursor is in the N
block number, you can also change the measurement
block number by rotating the mouse wheel button for- B
ward or backward. i
(If the displayed block is not displayed on the Waveform i ol —
screen, click the [WAVE] icon on the top right of the -
Waveform display screen, and click [pos<>block] from g — —

the GUI menu on the right side of the screen.)
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1.5.6 Measurement Operations

You can control the starting and stopping of measurement from the menu that is displayed by right-

clicking. Q
)
=
@

Starting measurement N
— Disp change —— o
Click [START] to start measurement. L\\ 3
TRIG.SET 3 CED.
Stopping measurement STATIS > <
Click [STOP] to stop measurement. CHAN ?
55 TEM 3
Triggering manually FILE
Measure
When the instrument is in a measuring state, you can CTART
click [MANUAL TRIG] to apply a trigger manually. STOp
MANUAL TRIG
Dther
HELF
SAVE
EsC
NOTE You can also start and stop measurement as described below.

[START] Press the right mouse button, drag right, and then release the button.

[STOP] Press the right mouse button, drag left, and then release the button.




34

1.5 Basic Operations

| 1.5.7 File Operations

You can change the displayed folder, load files, and perform other file operations on the File screen.

Moving to a folder | Hiowki ST

UsB1:s

To move to a folder, double-click the folder to which you hame

want to move. To move to the folder one layer up, click ;EIEHE]EHE]ALITD

the folder path part. eae1auTo
CI001INONAME
CeeezauT0

To viavefarm]1e-see 18:49:1¢

USB1: \HIOKI_MR8740\0001AUTO\

Scrolling a file list e e BT The
; MEM 12-99-10  20:06:54
14] 800 TNONAME. < MEM 12-99-10 20:07:06

MEM  12-09-10 20:07:20
WMEM  12-09-18 20:07:32

Click the bar on the right side of the screen to scroll a gewwmz B 12-05-10_ 2007545
. i . i 1101 INONAVE VW 10-09-1020:07:58
list. You can also scroll the list one item at a time by

0012NONAME. WMEM  12-09-18 20:08:12

iﬂm NONAME MEM 12-09-10 20:08:24
. [14] 001 4NONAVE MEM 12-99-10  20:08:38
rotating the wheel button forward or backward. p W Darle e
z 001 7NONAME MEM 12-89-16  20:09:16
I -MEM 12-09-10 20:09:30
141] 801 9NONAME <MEM 12-99-10 20:09:42
MEM 12-89-10  29:09:56
Media Info use
[Totall [Current]
1.Size 7.468 4.File Count 3
2.Free 6.968 S5.Folder Count 0
3.Use S60MB 6.Count 4997

For details of the file operating command, please press HELP to
Hint  confirm.

[ Hioi ST [To vaveTarm]1-seo 15:43:42
H H USB1: \HIOKI_MR8740\0081AUTON
Selecting the file to load i e DT T s
; -MEM 12-69-10  20:06:54 265KB
1] 068 TNONAME < MEM 12-09-10  20:07:66 265KB

MM 12-09-10 20:07:20  265KB.
MEM  12-09-10 20:07:32  265KB.

If you double-click the list, you can select the file to load. eiinoin BT 5 1
265(B_|

EEQMNDNAME N -MEM 12-99-10 20:07:58
1601 2NONAVE I MEM  12-09-10 20:08:12  265KB
(1161 SNONAVE MEW 12-69-10 20:08:24 2658
|141]0614NONAME. -MEM 12-99-10  20:08:38 265KB
m MM 12-69-10 20:08:50 2658
m MEW 12-69-10 20:09:04 2658
|141]061 7NONAME. -MEM 12-69-16  20:09:16 265KB B
m MM 12-69-10 20:09:30 2658
[14]00 1NONAVE MM 12-09-10 20:09:42  265kB |l e o
-MEM 12-99-10  20:09:56 265KB e
Command Load Load Info
Load Type
Type Wave
Name: : 0601AUT0
Tinebase:  Sus
Shot : Sediv
Model MRE740

Select new to destray existing measurement data
Hint in this instrument to read the files
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~ Work Flow \

1 Install this instrument (p-8)

2 Install or remove modules. (p.36)
(When adding or replacing modules)

3 Connect a logic probe to the Standard
LOGIC terminals (p.48)

(When measuring logic signals)

@)
>0
Q
©
=1
0]
-
N
=
[0}
Q
wn
C
-~
)]
3
[0}
-}
~—
Y
[0}
©
o
Q
[l
(@]
>
(/2]

4 Connect the input cable(s) to the input
module (p-39)

(When measuring analog signals)

Probes and cables will differ depending on the measurement purpose.

5 Cconnect an LCD monitor (p.18)

6 Insert media (USB memory stick) (p.53) LSl \§I<@jj“;ﬂ.
7 Connect the power cord (p.55)

8 Turn the power on (p.56)

9  Setting the clock (p.57)
10 perform zero-adjust (p-58)

¥

When preparations are complete, let's start a measurement (p.61)

@ Using communication functions
See: "Chapter 15 Connection to a Computer" (p.313)

Using external control functions
See: "Chapter 16 External Control (MR8741 Only)" (p.335)

.
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2.1 Installing and Removing Modules

2.1 Installing and Removing Modules

Read "Handling the Instrument and Modules" ( p.9) carefully.

Modules specified at the time the instrument is ordered are supplied preinstalled. Use the following

procedures to add or replace modules, or to remove them from the instrument.

NOTE « Up to three logic units can be installed as units 1 to 8. Logic units installed as
the other units cannot be used. Other 8973 Logic Unit being installed will be

disabled.

» For information on the analog channel resolution when logic channels are

used, see "7.9 Setting Details of Modules" (p.161).

Installing a module
Front Side

) o
" {F o @?
©

®

~ ~ ©

Removing an module

Front Side

o B

I
/ |

©

lle]fe)(oNe
@J@

(@)

Handle

]

)|©|©|©

(6 me

(Example:8966)

A A W N =

Required item: One Phillips-head screwdriver

Turn the instrument's POWER switch Off.

With attention to the orientation of the module, in-
sert it firmly all the way in.

Make certain that the labels on the module's panel face
the same direction as the labels on the right side of the in-
strument.

Using the Phillips screwdriver, tighten the two mod-
ule mounting screws.

Required item: One Phillips-head screwdriver

Turn the instrument's POWER switch Off.

Remove any cables or thermocouples connected to
the module.

Remove the power cord.

Using the Phillips screwdriver, loosen the two mod-
ule mounting screws.

Grasp the handle and pull the module out.

If not installing another module after removal

Front Side Blank panel

Using the Phillips screwdriver, tighten the two mount-
ing screws.

Measurements made without a blank panel
installed may fail to meet specifications because
of temperature instability within the instrument.
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2.1 Installing and Removing Modules

About channel Information about the modules installed the instrument can be verified in the
allocation System Configuration list (p.346).
MR8740 The instrument has a two-block configuration consisting of Block | and Block II.

For each block, the module numbers are in order starting with one at the top, and
the channel numbers are in order starting with one on the left of the module at

the very top.

@)
4 =4
3@ & @ 3
Analog channels only Block | Block Il ™
LA LB LA LB %
[1:4] [1:4]]1:4] [1:4] ®
C
I Block | 1 Block Il _/__l g
HIOKI MR6740_on1 EY) T on1 Toms) onz ot cnz (1] ov-f1) =m0~ o
|Ch1 || Module 1 EChZ Chi7 || Modueg fChts |l Cht | Module 1 || Ch2 @@iﬂ?@ =]
Ch3 Module 2 Ch4 || Ch19 Module 10 Ch20 Ch3 Module 2 Ch4b, S =
| cns | J| cn4 Jjcnto | ) cn2 o | | EEEE 3

0
=] 5
= @

Q

®

|

Q

N

..K)

Hltr(lsmwuyuun Ay

L{A L%B L7C LJD

L [1:4] [1:4][1:4] [1:4]

®
olo|o|o|e|e|®|

NOTE Install the logic units at the module 1 to module 8 positions on both blocks. Even if you
\ install logic units for module 9 and after, they will be invalid. /




38

2.1 Installing and Removing Modules

MR8741 The module numbers are in order starting with one at the left, and the channel
numbers are in order starting with one at the bottom of the module at the very
left.

Analog channels only \

0
LA LB Lc LD

@) @@

VAN |

1

7

LA LB LC LD ]l ol ol ol ol ] ko

[1:4] [1:4][1:4] [1:4] ol loflofle]|e]|e]|e] |

=] =] =] =] =] =} =] =]

y Sllocllcllcllcllocl ol o
o o o o o o o o 3

HIOKI wM™MR87¢/1 '/iEMORY HICORDER Ii = = = = = = =
oS fIZ 2

O [[|o S

o 7

DvI-D <
o EEE)o

100BASE-TX
(Lan)

=

POWER

Mix including logic units

quKun:m,um A

L{A L%B L7C L7/D

[1:4] [1:4]1[1:4] [1:4]

HIOKI MR8741 MEMORY HICORDER

Arogic

e []

©

DVID
=)

umnsz X

Mé

)
Fred,
L Acarr+

HIOIKI 8966 ANALOG.

©

POWER

N

&
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2.2 Connecting Cords

| 2.2 Connecting Cords

Read "Before Connecting Cables" ( p.11) carefully.
For detailed precautions and instructions regarding connections, refer to the instruction manuals for your
modules, connection cables, etc.

Measuring Voltage

4 N

Applicable Modules Use to connect: Connection cords

» 8966 Analog Unit

- 8968 High Resolution Unit * L9197 Connection Cord
. 8972 DC/RMS Unit (Maximum input voltage: 600 V)

Large alligator clip type
. U8979 Charge Unit ge aligator ¢lip typ

Connect to the BNC jack on a module. « L9198 Connection Cord

(Maximum input voltage: 300 V)
Small alligator clip type

suofeledald juswainses|y g Jaydeyn

* L9217 Connection Cord
(Maximum input voltage: 300 V)
For measuring BNC output

» L9790 Connection Cord
(Maximum input voltage: 600 V)
Terminal type: Alligator, contact, grabber

Example: Terminal type: Alligator

* 9166 Connection Cord

(Maximum input voltage: 30 V AC, 60 V DC)
Electrical clips

A

[N N ——

When a voltage to be measured exceeds a maximum input rating
of a module being used

*1 An optional power cord or AC adapteris | * Model 9322 Differential Probe ™

required. * Model 9665 10:1 Probe
*2 An optional AC adapter oracommercially | * Model 9666 100:1 Probe
available USB cable is required. * Model P9000-01/-02 Differential Probe ™

Example: Model P9000-02 Differential Probe

Pt
(= TP g =l GL\
N[y TG <=m———
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2.2 Connecting Cords

BNC jack

~— Connect to BNC jack
Example: 8966 Analog Unit

ONIEN:
— 1

Connecting the cable

Bayonet rugs on
the module

BNC plug slots

Lock

Connect to the measurement object

Required item: One of the above cables

Connect the BNC plug on the cable to
a BNC jack on the module.

Align the slots in the BNC plug with
the guide pins on the jack on the mod-
ule, then push and twist the plug
clockwise until it locks.

Connect the cable clips to the mea-
surement object.

Disconnecting BNC connectors

Push the BNC plug, twist it counter-
clockwise, and pull it out.
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2.2 Connecting Cords

Measuring Frequency, Number of Rotations and Count

Refer to (p.40) for details about connecting to BNC terminals.

Applicable Modules
* Model 8970 Freq Unit

Connect to the BNC jack on a module.

*1 An optional power cord or AC adapter is re-
quired.

*2 An optional AC adapter or a commercially
available USB cable is required.

Use to connect: Connection cords

* L9197 Connection Cord
(Maximum input voltage: 600 V)
Large alligator clip type

* L9198 Connection Cord
(Maximum input voltage: 300 V)
Small alligator clip type

* L9217 Connection Cord
(Maximum input voltage: 300 V)
For measuring BNC output

* IModel L9790 Connection Cord
(Maximum input voltage: 600 V)
Terminal type: Alligator, contact, grabber

Example: Terminal type: Alligator

S

[N N ——

IIf the voltage to be measured exceeds the maximum input rating
of the module being used

« Model 9322 Differential Probe”!
* Model 9665 10:1 Probe
* Model 9666 100:1 Probe

+ Model P9000-01/-02 Differential Probe"?

Example: Model P9000-02 Differential Probe

Pt
'rt‘iimi =1 ¢ i +' —a =] GL_\
a0 0 12T m"; NN

suofeledald juswainses|y g Jaydeyn
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2.2 Connecting Cords

Measuring Temperature

( D
Applicable Modules Use to connect: Thermocouple
+ 8967 TEMP Unit
(Compatible wire: AWG 16 to 26, 0.4
to 1.2 mm diameter)
Connect to the terminal block on the input \
module. <
Connect to terminal block
" J

— Insert to terminal block

25 mm | 10 mm Required item:
—] Thermocouple, Ferrite clamp-on choke (8967’s option),
Outer Insulation

— flat-blade screwdriver (2.6-mm blade)
Inner insulation ~ Thermocouple Recommended wire:
single wires Compatible wire:Single-strand thermocouple wire, 0.4

to 1.2-mm diameter
Stripping length:10 mm

E(@UUU ] 1 Strip insulation from the thermocouple
G S AN D wires as shown at the left.
T 'Ferminal Block Stripping length: approx. 10 mm

2 Push the blade of a flat screwdriver
into the button on the terminal block of
the module.

Inserting a Thermocouple

Connection Holes

\( % 3 3 Insert each thermocouple wire into the

appropriate terminal hole while press-

ing the button.
ZK Confirm proper polarity.

e
4 Release the button.
The thermocouple is connected.

l 5 Attach to the measurement object.
5 Attach to the measurement object
To remove the thermocouple
Hold the button while pulling the ther-
mocouple wire out.

NOTE If surrounding equipment is affected by noise, coil the ther-
— —  mocouple several times and then attach the included ferrite
clamp-on choke (as seen in the diagram to the right).
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2.2 Connecting Cords

Measuring vibration or displacement with a strain gauge transducer

Applicable Modules The following device can be connected to the module.
: mgg:: gggg%ﬁ;?t:?t » Strain Gauge Transducer (Not available from Hioki)
» Connect L9769 or 9769 Conversion Cable to the strain gauge

Connect a strain gauge transducer to a connector on Model U8969 Strain Unit via Model L9769 Conversion Cable; Mod-
el 8969 Strain Unit via Model 9769 Conversion Cable.

NOTE

The instrument describes Model U8969 as “8969”.

~ Connect to module's terminal .

Example: Connecting the strain gauge transducer to Model U8969 Strain Unit via Model L9769 Con-

version Cable
Required items:
Model L9769 Conversion Cable, strain gauge trans-

ducer

Connecting the L9769

1 Insert Model L9769 into a connector of
Model U8969 with the slot of the plug

aligned with the outward indentation of
the connector.

2 Insert the plug into the connector until
they are locked together.

3 Connect Model L9769 to the strain
gauge transducer.

4 Connect the strain gauge transducer to
a measurement object.

suofeledald juswainses|y g Jaydeyn

Plug’s slot

— Connector’s inden-
tation

How to disconnect Model L9769

Pull the sleeve of the plug gently, releasing the

3 Connect Model L9769 to the strain gauge plug, and disconnect the cable.

transducer.

Connect the strain gauge transducer to a
measurement object.

" J
Connector Pinout of the U8969 Connector Pinout of the L9769 Conversion
Cable on strain gauge transducer side
%o o Applied voltage: bridge
B%OOOSE voltage of 2 V
The metal shell is connected to the GND The metal shell is connected to the GND
of the instrument. of the instrument.
Pin Mark Description Pin Mark Description
A BRIDGE+ A BRIDGE+, SENSE+
B INPUT+ B INPUT-
C BRIDGE- C BRIDGE-, SENSE-
D INPUT+ D INPUT+
E FLOATING COMMON E FLOATING COMMON
F SENSE+ F,G N.C.
G SENSE-
H,J N.C.
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2.2 Connecting Cords

Connection of Model L9769
* Pin F of the module end is connected with Pin A of the strain gauge transducer end.
* Pin G of the module end is connected with Pin C of the strain gauge transducer end.

~ Connect to module's terminal

Example: Connecting the 9769 Conversion Cable with the supplied conversion cable
8969 Strain Unit o
Required item:

m o 7 |:] 9769 Conversion Cable, strain gauge transducer

41 Connect the 9769 to a terminal on the
module.

The orange section of the 9769 must
face up.

Connect the strain gauge transducer to
the conversion cable.

Attach to the measurement object.

v

2 Connect to the strain gauge transducer

v

3 Attach to the measurement object

L J
Connector Pinout of the 8969 Connector Pinout of the 9769 on strain
(1 is on left when unit top side is facing up) gauge transducer side
= Applied voltage:
(whviwiwiwie) B;‘°8° 3 bridge voltage of 2 V
Co OD

123 4567

The metal shell is connected to the GND
of Model 8969.

Pin No. Description Pin Mark Description
1 BRIDGE+ A BRIDGE+
2 SENSE+ B INPUT-
3 INPUT+ C BRIDGE-
4 INPUT- D INPUT+
5 BRIDGE- E FLOATING COMMON
6 SENSE- F,.G N.C.
7 FLOATING COMMON

NOTE

» Preforming measurement with a strain gauge requires a bridge box. Use a strain gauge and bridge box
both of which are commercially available.

» The bridge box may be susceptible to the effect of noise. For more information about how to ground the
bridge box, refer to its instruction manual or contact the manufacturer of the bridge box.

* Do not excessively bend the cable and the base between cable and connector, pull on them, nor twist
them. Doing so may cause the conversion cable to break.
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2.2 Connecting Cords

Measuring Current

Use to connect: Clamps

Applicable Modules

¢ Model 8971 Current Unit
* Model 9272-10

Clamp On Sensor
* Model 9709, CT6862, CT6863,

Cr)]oneec(:jt I\l/lo.delk9318 Conversion Cable to CT6865
the module jack. AC/DC Current Sensor
* Model CT6841, CT6843,
NOTE CT6844, CT6845
T o AC/DC Current Probe

* 8971 Current Unit cannot be used with
MR8741.

*  With MR8740, up to four 8971 Current
Units can be used.

Example:
9272-10+9318

~— Connect to module's terminal \

suofeledald juswainses|y g Jaydeyn

Example: When connecting the 9272-10 Clamp On Sensor

Required item:

Sensor connector
9318 Conversion Cable. 9272-10 Clamp On Sensor

Connecting the 9318 Conversion 1 Align the grooves of the unit sensor
Cable and clamp connector and the conversion cable
Conversion cable plug plug. Insert the plug until it locks.

Conversion cable 2 Align the grooves of the conversion
connector cable connector and the plug of the
clamp-on sensor to be used. Insert
the plug until it locks.

(KNG 81E6)
‘ v
IN INIEHND 1268 IMOIF

3 Connect the clamp sensor to the item
Clamp-on sen- to be measured.

sor plug

Model 9272-10 To disconnect the conversion cable:

Slide the plug to release the lock and
then unplug the cable.

3 Attach to the measurement object

"

When measuring current with a 9018-50 Clamp On Probe

You can use a voltage measurement unit such as the 8966 Analog Unit to make measurements. For more
information about how to configure the instrument for use in this type of application, see the example settings
in "7.4.1 Scaling Setting Examples" (p.150).
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2.2 Connecting Cords

Measuring acceleration

Familiarize yourself with "Handling the Instrument and Modules" ( p.9) before connecting a current sensor.

Applicable Modules The following device can be connected to the module.
* Model U8979 Charge Unit » Acceleration sensor (Not available from Hioki)

Connect a acceleration sensor to Model U8979 Charge Unit.

Acceleration sensor connectable with Model U8979

ACAUTION Use an acceleration sensor with a built-in pre-amplifier that conforms to the
> specification of Model U8979 Charge Unit. Using an inapplicable sensor may
cause damaging itself.

Acceleration sensor type Terminal the sensor is connected Note
to
With a built-in pre-amplifier BNC connector Drive power: 3.5 mA, 22V
Charge output Miniature connector (#10-32) -
~— Connecting an acceleration sensor with a built-in pre-amplifier )

Connecting a BNC-output acceleration sensor with a built-in pre-amplifier

Model U8979 Ch Unit
ode arge Lt Align the slots in the BNC connector

ED HICmEE'"l"jﬁm.w"m (X®) ‘] 1 of anacceleration sensor with the
@

A.w locking studs of a BNC connector on
L_l - - @D I_,_| the module, and insert the connector.

/ I 2 Turn the BNC connector of the accel-
~ eration sensor clockwise until it locks.

1 BNC connector slots 3 Attach the acceleration sensor with
the built-in pre-amplifier to a measure-
4:\5) Y 2 Lock ment target.

How to remove the acceleration sensor

Locking studs of Turn the BNC conneqtor of the acceleration
module side Locking sensor counter-clockwise to release the lock
studs and remove the connector.

Connecting an acceleration sensor other than a sensor with a built-in pre-amplifier

Convert the output connector into the BNC connector using a commercially available conversion con-
nector or conversion cable to connect the sensor.
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2.2 Connecting Cords

~— Connecting a charge-output acceleration sensor 1

Connecting a charge-output acceleration sensor equipped with the miniature connector
(#10-32)

Model U979 Charge Unit 1 Align the screw of the miniature con-
CONNECTED H|()|(| U8979 CONNECTED C€ ‘ neCtOF, and tUI'n the COﬂneCtOF CIOCk'
CHARGE UNIT CH2 . . .
‘Amvu'r 4av‘ wise tO t|ghten |t.
‘m P2 (e - ) Attach the charge-output acceleration

2 sensor to a measurement target.

~ , How to disconnect the current sensor
Tighten the screw L .
Turn the miniature connector counterclockwise,
and then pull out the connector.

Connecting a charge-output acceleration sensor equipped with a connector other than a
miniature connector (#10-32)

Convert the output connector into the miniature connector (#10-32) using a commercially available
conversion connector or conversion cable to connect the sensor.

suofeledald juswainses|y g Jaydeyn
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2.2 Connecting Cords

Measuring Logic Signals

Read "Before Connecting a Logic Probe to the Measurement Object" ( p.12) carefully.

For more information about logic probe specifications, see the instruction manual that came with the logic probe you plan to us

7

Applicable Modules
* Model 8973 Logic Unit

LA to LB (MR8740) and LA to LD

(MR8741) are supplied as standard equip-
ment with the instrument.

Use to connect: Logic Probe

+ 9320 Logic Probe” P
* 9320-01 Logic Probe '
(

Q(

LOGIC terminal
* 9327 Logic Probe

~

~— Connect to LOGIC Terminals

Example: Connecting the 9327 Logic Probe
MR8740 Front Side

LOGIC terminals

Required item:Model 9327 Logic Probe

v

%
&

1

Connect the logic probe by aligning the
groves on the plug and a LOGIC terminal.

2 Connect to the measurement object.

2 Connect to th
MR8741 Front Side

HIOKI wmRs741 Memcf r H

POWER Cl

e measurement object
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2.2 Connecting Cords

Measuring Voltage with High Accuracy (Digital Voltmeter)

Applicable Modules Cables to connect: L2200 Test Lead

* Model MR8990 Digital Voltmeter Unit
+ L2200 Test Leads
(Maximum input voltage:

1000 V) I

Connect to the banana jacks on a module.

~— Connect to banana jacks \

Connecting the test leads

Required item: Test leads above

suofeledald juswainses|y g Jaydeyn

Banana jack-
1 Connect the test leads to the banana

jacks on the module.

Connect the black lead to the L jack, and
the red lead to the H jack. Make sure the
test lead plugs are fully inserted into the
jacks.

Red Black 2 Connect the test leads to the object to
be measured.

2 Connect the leads to the object to
be measured
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2.2 Connecting Cords

High Voltage Measurement

Applicable Modules Required item: Model L4940 Connection Cable Set
* Model U8974 High Voltage Unit

* Model L4940 Connection Cable Set:
(Maximum input voltage: 1000 V)

Connect to the banana jacks on a module.

~— To Connect to banana jacks \

Connect the Connection cable

Required item: Model L4940 Connection Cable Set

Banana jack -

1 Connect the plug of the connection
cable to the banana jacks on the
module.

Connect the terminal and the plug of the
same color.

2 Insert the accessory clip into cable
clips.

Connect the cable clips to the mea-

surement object.
2 Connect the clip.

Accessory clips

Model L4934 Small Alligator Clip Set
-M]-n + s g *Model L4932 is required when using
— R Model L4934.

L4934

Model L4935 Alligator Clip Set

Model 9243 Grabber Clip

3 Connect to the mea-
Model L4936 Bus Bar Clip Set surement object.

—

Model L4937 Magnetic Adapter Set

Model L4932 Test Pin Set
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2.2 Connecting Cords

Output Waveform

: [ Required item: Model L9795-01 /L9795-02 Connection
G WElED Cableconnect: L2200 Test Lead
* Model U8793 Arbitrary ’
Waveform Generator Unit
« Model MR8790 Waveform * Model L9795-01 Connection Cable (Electrical clips)
Generator Unit mﬂﬁ%g
Connect to the SMB jack on a module. * Model L9795-02 Connection Cable (BNC output)
N S
~— To Connect to Output Terminals N

Example: Model U8793

Required items: Connection cable mentioned above

suofeledald juswainses|y g Jaydeyn

Output terminal T
1 Insert the SMB connector of connection cable
Connect the Connection cable in the output terminal of the module until you
hear a click.

To disconnect output connectors
Grip the head of the SMB connector (not the cable),
and pull it out.

‘1 2 Connect the cable clips to the object to which
the waveform is being applied.
Output ternﬁ

SMB connector

v

2 Connect to the object to which the waveform is being applied.
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2.2 Connecting Cords

Output Pulse Waveform

Applicable Module . Required items: Commercially available cable
* Model MR8791 Pulse Generator Unit J_l/ (Half-pitch 50 pins)

Connect to the banana jacks on a module.

~ To Connect to Output Connector N

Output connector

Example: Model U8793 )

O ¢

=, Required items: Commercially available cable
250V

1 Connect the connection cable to Output
Connector of module.

Connect the Connection cable
2 Connect the connection cable to the object to

Output connector which the waveform is being applied.

2N
ﬂ To disconnect output connectors
Button Hold the button of connection cable while pulling the

Connection cable connector.

connector

2 Connect to the object to which the waveform is being applied.

Output connector
10250-52A2PL: Sumitomo 3M products (SCSI-2 connector), (Centronics half-pitch 50 pin socket-contact)
Refer to "Output Connector Specifications" ( p.370).

» Metal shell of the connector 10250-52A2PL is the same as GND of the instrument (frame GND).
» Use lock type connectors for connecting the harness and the connector.
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2.3 Recording Media Preparation

I 2.3 Recording Media Preparation

Read "Handling Media" ( p.10) carefully.

| 2.3.1 Storage Media (Inserting a USB Memory Stick)

(@)
.. 0
Media icons Icons indicating the status of storage media are always shown at the top of the %
- screen. D
||l 1 L. N
I|l : Media is inserted
USB %
m,e';‘ory : Media is inserted and selected as save target (Icon col- 2
stic rl'ﬂ or is red) %
ﬂ : Media is not inserted but selected as save target (Icon 3
color is black) g
rlﬂ M : The center part of the icon appears yellow while the LY
|||1 USB memory stick is being accessed. 2
o)
St §"
orage . =
Media Inserting procedure, Remarks, and Notes 2

RAM » Memory integrated in the unit is used. Only settings can be stored.
(Internal |+ Automatic saving of data is not possible.

memory)’
% 5

[AEmmiree I

» Do not connect any devices other than USB memory stick.
* Not all commonly available USB memory sticks are supported.
» To use a USB memory stick, suitable unit settings must be made,
as described below.
USB Connector (Type A)

Inserting a USB memory stick MR8740
Ensure correct orientation of the USB memory Front Side Back Side
stick and push it all the way into the connector. e e
mLeJnS'gry Remove a USB memory stick = e
stick Verify that the unit is not accessing the USB mem-
¥ .. | orystick (for saving or loading data, etc.). Then
\ pull the USB memory stick out. (No special steps
W il are required at the instrument.)

MR8741
Front Side
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2.3 Recording Media Preparation

| 23.2 Formatting Storage Media

Possible targets for formatting are USB memory stick, and internal memory. During the formatting
process, a folder named "HIOKI_MR8740" or "HIOKI_MR8741" will be created.

NOTE Note that formatting used storage media deletes all the information on the stor-
—  —  age media and that deleted information is unrecoverable.

Procedure

To open the screen: Right-click and select [FILE] — File screen

1 Insert the storage media.

2 Select [Next Page]. P (S
Select [Format], [ Format Target[ USB Stick |

The flashing cursor moves to the [Format Target] item.

3 Select the storage media to format, and select [Exec].
The specified storage media is formatted.

A confirmation window will be displayed.
Select [Yes] to proceed, or [No] to cancel.
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2.4 Supplying Power

| 2.4 Supplying Power

Read "Before Turning the Power Supply On" ( p.12) carefully.

| 241 Connecting the Power Cord

Connect the power cord to MR8740/MR8741 and plug it into an AC outlet. (%)
©

i g

~ Connection Procedure . N
Back Side =

o

MR8740 MR8741 (=

[}

: T : o 3

s e N ]

® = = ® @ <_ T

- ¢ @

IS

) — S

=}

- J @

1. Connect the power cord to the power
inlet on the instrument. N

44@
p M
2. Plug the power cord into the mains outlet. A}\@ i 2




56

2.4 Supplying Power

2.4.2 Turning the Power On and Off

This section explains the correct procedure for powering the unit up or down.

~ Turning Power On

Back Side
Power On I Power On I
MR8740 MR8741
| +
@ @ @
B
@ ®

-
=

(=

Turn the POWER switch on ( | ).

The startup screen appears first, and then the Waveform
screen is shown.

NOTE Before Starting Measurement

To obtain precise measurements, provide about 30 minutes warm-up after turn-

ing power on to allow the internal temperature of the modules to stabilize.
After that, perform zero adjustment before taking measurements.

~ Turning Power Off

N
Before Turning Recording Data
Power Off

When the POWER switch is turned off, internal recorded data is erased. If
you don't want to lose recorded data, save it first to a USB memory stick.
See: "Chapter 4 Saving/Loading Data & Managing Files" (p.83)

Power Off O Turn the POWER switch off (O ).

When power is turned on again, the display appears with the settings that
existed when power was last turned off.
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2.5 Setting the Clocks

2.5 Setting the Clocks

Set date and time for the built-in clock as follows.

The clock has an automatic calendar with leap year correction and 24-hour format.

The functions listed below make use of the clock. Ensure that the clock is set correctly before using
these functions.

* Measurement with timer-based trigger
» Saving measurement data

Procedure

To open the screen: Right-click and select [SYSTEM] — [Init] sheet

suofeledald juswainses|y g Jaydeyn

. . HIOK) B t  File S Print
1 Move the flashing cursor to the [Clock] item. fiv | [onTen 12 oavE LI2El
[Clock]

2 Select the digit to change and set the numeric

value. 2812 /89 /13 g9 : 49): 09

I —

3 When you select [Apply] while the flashing Date sletting Time scletting

cursor is on the [Clock] item, the clock is set (Year, Month, Day) (Hour, Minutes,

to the current date and time values. Seconds)

The date and time indication is shown at the top right of the
screen. i

To waveform|13-Sep 9:58:17 ]
Function:

NOTE The instrument contains a built-in backup lithium battery, which offers a service
— = life of about ten years. If the date and time deviate substantially when the instru-
ment is switched on, it is the time to replace that battery. Contact your dealer or

Hioki representative.
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2.6 Adjusting the Zero Position (Zero-Adjust)

2.6 Adjusting the Zero Position (Zero-Adjust)

This procedure compensates for module differences and sets the reference potential of the instru-
mentto O V.

The compensation procedure is performed for all channels and ranges.

~ Before starting zero-adjust

+ To obtain precise measurements, provide about 30 minutes warm-up after turning power on to allow
the internal temperature of the modules to stabilize.

* Note that zero-adjust cannot be performed during a measurement.

» During zero-adjust, the mouse operation is disabled. (The procedure may take several seconds.)

Procedure

To open the screen: Right-click and select [CHAN] — [Unit List] sheet

N
=

[ 0

1 Move the flashing cursor to the [Zero-Adjust] VoD Y
item.

O+t Y
ot Y
o+t Y

o !

[Zero-ddjust] Eixer *E
Zero-Adjust

= e =

2 Select [Exec Zero-Adjust].

The zero-adjust procedure is carried out.

M &

NOTE « Zero-adjust has no effect on the 8969 and U8969 Strain Unit.
T — (Perform zero-adjust using Auto Balance.)
See:"7.9.4 Setting Model 8969 and U8969 Strain Unit" (p.165)
+ MR8990 Digital Voltmeter Unit performs calibration when zero adjustment is
performed.
See:"2.7 Performing Calibration (When Mounting MR8990)" (p.59)

Perform zero-adjust in the following cases.

* When an module was changed.

* When power was turned off and on again.

* When settings were initialized (system reset).

+ When DC/RMS is switched at the 8971Current Unit (model MR8740 only),
8972 DC/RMS Unit, or U8974 High Voltage Unit

* When measurement mode has been switched on Model U8979 Charge Unit.

» When the ambient temperature has changed significantly.

Zero-position drift’ may occur.

* Drift: This refers to spurious output caused by a shift in the operating point of an opera-
tional amprifier. Drift can occur due to changes in temperature and due to compo-
nent aging over a period of use.
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2.7 Performing Calibration (When Mounting MR8990)

2.7 Performing Calibration (When Mounting
MR8990)

This procedure compensates for MR8990 Digital Voltmeter Unit differences.
The compensation procedure is performed for all channels and ranges.

- Before starting calibration

» Before performing this procedure, allow the equipment to warm up for about 30 minutes after the
power is turned on to enable the internal temperature of the modules to stabilize.

* Note that calibration cannot be performed during measurement. However, if the calibration setting is
set to ON, calibration is performed at the start of measurement.

* Mouse operations are not accepted during calibration. (The procedure may take several seconds.)

Procedure

To open the screen: Right-click and select [CHAN] — [Unit List] sheet

[ Ot Y
1 Move the flashing cursor to the [Zero-Adjust]. D
| Off i)
Ot i)
2 Select [Execute Zero-Adjust]. | Off Y
01 Y
Calibration is executed. [ (Zero-Adjustd] —[——+|[&

In the following cases, calibration should be executed again.
* When a module was changed.

* When power was turned off and on again.

* When settings were initialized (system reset).

* When the ambient temperature has changed significantly.

suofeledald juswainses|y g Jaydeyn
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2.7 Performing Calibration (When Mounting MR8990)
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3.1 Ensuring Measurement Safety

3.1 Ensuring Measurement Safety

Be sure to observe the following points, to ensure safe measurement.

A DANGER The maximum rated input voltage and maximum rated voltage versus ground
e values for modules and connection cables are listed in the table below. In order
to prevent the risk of electric shock and damage to the equipment, make sure
that these voltages are not exceeded.
The maximum rated voltage versus ground does not change also when an atten-
uator or similar is used at the input. Take the connection method into consider-
ation and make sure that the rating is not exceeded.

@)
>
QD
©
—
]
=
w
<
[}
Q
(2
=
@
3
]
>
—
i)
=
o
Q
®
Qo
c
=
o

Module Maximum rated Maximum rated voltage

input voltage versus ground
8966 Analog Unit 400V DC 300 VAC/DC (CAT II)
8967 TEMP Unit - 300 VAC/DC (CAT II)
8968 High Resolution Unit 400V DC 300 VAC/DC (CAT II)
8969 Strain Unit - 33Vrms/70V DC
U8969 Strain Unit - 30Vrms/60VDC
8970 Freq Unit 400V DC 300 V AC/DC (CAT II)
8971 Current Unit - Not insulated.
8972 DC/RMS Unit 400V DC 300 V AC/DC (CAT II)
8973 Logic Unit - Not insulated.
MR8990 Digital Voltmeter Unit | 500 V DC AC/DC 300 V (CAT II)

) ) 1000V DC 1000 V AC/DC (CAT Ill)
U8974 High Voltage Unit
700V AC 600 V AC/DC (CAT IV)

U8979 Charge Unit 40V DC 30V AC,60VDC

MR8740/ Module H
MR8741
Memory HiCorder

GND —|

Maximum rated
L input voltage Maximum rated volt-
j age versus ground
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3.2 Measurement Workflow

I 3.2 Measurement Workflow

1 Pre-Measurement Inspection

See:
"3.3 Pre-Measurement Inspection” (p.64)

2 Make basic settings for measurement

Select suitable recording method for See:
measurement target "3.4.1 Measurement Function" (p.65)
Set data acquisition speed "3.4.2 Time Axis Range and Sampling Rate"
(p.67)
Set waveform length "3.4.3 Recording Length (number of divisions)"
(p.70)
Set waveform display format "3.4.4 Screen Layout" (p.72)

Application examples

See:

"6.4 Performing Waveform X-Y Synthesis" (p.127)

"7.2 Displaying Waveforms During Recording (Roll Mode)" (p.145)

"7.3 Displaying New Waveforms Over Past Waveforms (Overlay)" (p.146)
"Chapter 9 Numerical Calculation Functions" (p.211)

3 Input Channel Settings

See:
Make analog channel settings "3.5.2 Analog Channel" (p.76)
Make logic channel settings "3.5.3 Logic Channel" (p.79)

Application examples

See:

"7.1 Adding Comments" (p.138)

"7.4 Converting Input Values (Scaling Function)" (p.148)

"7.5 Variable Function (Setting the Waveform Display Freely)" (p.155)
"7.6 Fine Adjustment of Input Values (Vernier Function)" (p.158)

"7.7 Inverting the Waveform (Invert Function)" (p.159)

4 Make trigger settings

See:
"Chapter 8 Trigger Settings" (p.189)
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5 Starting Measurement

See:

"3.6 Starting and Stopping Measurement" (p.81)

"Chapter 4 Saving/Loading Data & Managing Files" (p.83)

"6.1 Reading Measurement Values (Using the A/B Cursors)" (p.120)
"6.3.2 Scrolling the Measurement Waveform" (p.125)

"6.5 Magnifying and Compressing Waveforms" (p.129)

6 Stopping Measurement

See:
"3.6 Starting and Stopping Measurement" (p.81)

@ To reuse previously stored settings
Load the settings file from the File screen.
Saving the settings for different measurement targets or applications enhances
operation convenience.

See: "4.3 Loading Data" (p.99)
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@ To return settings to the original (basic default) condition
From the System screen, select the [Init] sheet to return the unit to the factory
default settings. In this condition, the unit is set up to easily perform simple
measurements. If operation of the unit seems unusual or overly complex, per-
form the initialization procedure.
See: "18.2 Initializing the Instrument" (p.374)
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3.3 Pre-Measurement Inspection

The following steps should be performed before measurement.

representative.

Before using the instrument the first time, verify that it operates normally to ensure that the no
damage occurred during storage or shipping. If you find any damage, contact your dealer or Hioki

n Peripheral Device Inspection

When using probes and connection cables

Is the insulation of the probe or connection
cable to be used damaged, or is bare metal
exposed?

Metal Exposed

No Metal Exposed

When using a clamp

Is the clamp cracked or damaged?

E Instrument and Module Inspection

Is damage to the instrument or modules evi-

dent?

No

When turning power on

Do the fans rotate and the Hioki logo appear
on the screen?

Yes

Does the Waveform screen appear?
Yes

Inspection complete

Go toE

Yes

No

Go toﬂ

No

Nothing appears,
or the display is
abnormal

Do not use if damage is present,
as you could receive an electric
shock. Replace the damaged
items.

If damage is evident, request re-
pairs.

The power cord may be damaged,
or the instrument may be dam-

aged internally. Request repairs.

The instrument may be damaged

internally. Request repairs.
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3.4 Setting Measurement Configuration

3.4 Setting Measurement Configuration

Set measurement conditions as follows.

By calling up the Waveform screen and then using the Settings window to make basic settings, you
can immediately verify the effect of settings on the waveform. Basic settings can also be made by
calling up the Status screen and selecting the [Status] sheet.

Opening the Settings window

Settings window

Click [DISP] in the (cmm © -
right-click menu. = T re—— l\ [_MEMRY | L (p.65)
AVERAGE CHT -24. 1874w Trieger: P
RMS CHI  1.22559 Y Auto
Disp change r PEAK CHI -~ 3.49400 v 6% Timebase
SRAINIM THL 172760 ¥ Timebase: .
Ims/div 7sett|ng
TRIG.SET ¥ { 18us/5) (Sampling
STATUS * ( 1.@@m3 rate)
CHAN > (p.67)
SYSTEM * shot  : .
1eedivy;— Recording

FILE” ‘ { 160.0ms) Length
EasUre

START \ o
s VEIRY divisions)
MENLAL TRIG 7 (0.70)

HELP |

SAVE . /[

ESC

Bns Sms 16ms 15ms 28ms 25ms

2 20EnY DISP ) Shegy |
MM | TR, | J
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| 3.4.1 Measurement Function

Select the function according to the measurement and recording target.

Procedure

To open the screen: Right-click and select [DISP] — Waveform screen

MEMORY (default setting)/RECORDER/FFT

Move the flashing cursor to the function item (topmost field
in the settings window).

v This function is most suitable for oscilloscope-type measurements,
. such as instantaneous waveforms and transient phenomena.
VEMORY “~  Trigger functions and calculation functions can be used.

R This function is suitable for use instead of pen recorders and pen oscil-
:I. loscopes, to record long-term fluctuations and create records for
PECORDER  Observing slow phenomena.
Real-time printing of data is possible.

r Analyze the frequency.
m. Various types of spectrum and octave analysis can be performed.
See: "Chapter 12 FFT Function" (p.247)
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Descri ption Recorder Function Values

With the Recorder function, each data sample consists of the maximum and min-
imum values acquired in the specified sampling period. So each data sample
has its own amplitude breadth.
1234......... ....100 Data of One Sample

—_

@o—>

Maximum value

\ Minimum value

1 div Data acquired within the specified sampling period

When input waveform variation is slight, the difference between maximum and
minimum values (breadth, or width) can be inordinately large if the sampling
period is short and if severe fluctuations are present due to noise.

This phenomena may be prevented by setting a longer sampling period.

1234......... ....100 Data of One Sample

—_—

Py

Maximum value

D

Minimum value

©

P—— 1div ——H When the sampling period is short (fast)
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3.4 Setting Measurement Configuration

3.4.2 Time Axis Range and Sampling mMEm [REC]
Rate

The timebase setting establishes the rate of input signal waveform acquisition, specified as time-
per-division on the horizontal axis (time/div).
The sampling setting specifies the interval from one sample to the next.

(The setting is shown in brackets under the time axis range for the Memory function (see illustration at

right). The indication changes with the time axis range.) Timebase:

Ims/div
i 18ws/S)

Procedure

To open the screen: Right-click and select [DISP] — Waveform screen

Memory Function case

1 Move the flashing cursor to the [Timebase] item,
and then left-click.

2 Set the time per division (timebase) on the hori-

zontal axis. 5 (default setting), 10, 20, 50, 100, 200, 500 Lis/div
1,2, 5, 10, 20, 50, 100, 200, 500 ms/div
1,2, 5, 10, 30, 50 s/div, 1 min/div, 100 s/div
2, 5 min/div

To control sampling by an external signal, select [External]. (MR8741 only)
When external sampling is selected, the number of samples per division can be set in the range from 10
- 10000 S/div.

See: "16.2.3 External Sampling (SMPL)" (p.340)

Recorder Function case

1 Move the flashing cursor to the [Timebase] item.

2 Set the time per division (timebase) on the hori-

zontal axis. 10 (default setting), 20, 50, 100, 200, 500 ms/div
1,2, 5,10, 30, 50 s/div, 1 min/div, 100 s/div
2, 5,10, 30 min/div, 1 hidiv

3 Move the flashing cursor to the [Sampling] item.

4  Set the sampling rate.

1 (default setting), 10, 100 s

1,10, 100 ms

(Select a sampling rate less than 1/100 of the time
axis)

The range of choices depends on the selected timebase.
The higher the sampling rate, the more detailed changes can be observed.

aInpaoold juswalnses|y ¢ Jeydeyn




68

3.4 Setting Measurement Configuration

Description

Selecting the
time axis range

Refer to the table below when setting the time axis range.

For example, to measure a 100 kHz waveform, the maximum display frequency set-
ting range according to the table is 200 kHz - 800 kHz. If the maximum display fre-
quency is set to 400 kHz, setting the time axis range to 10 us/div is recommended.

Timebase Sampling Rate (Speed) | Maximum display frequency
5 us/div 50 ns (20 MS/s) 800 kHz
10 ps/div 100 ns (10 MS/s) 400 kHz
20 ps/div 200 ns (5 MS/s) 200 kHz
50 ps/div 500 ns (2 MS/s) 80 kHz
100 ps/div 1 us (1 MS/s) 40 kHz
200 ps/div 2 us (500 kS/s) 20 kHz
500 ps/div 5 us (200 kS/s) 8 kHz
1 ms/div 10 ps (100 kS/s) 4 kHz

2 ms/div 20 ps (50 kS/s) 2 kHz

5 ms/div 50 ps (20 kS/s) 800 Hz
10 ms/div 100 ps (10 kS/s) 400 Hz
20 ms/div 200 ps (5 kS/s) 200 Hz
50 ms/div 500 ps (2 kS/s) 80 Hz
100 ms/div 1 ms (1 kS/s) 40 Hz
200 ms/div 2 ms (500 S/s) 20 Hz
500 ms/div 5 ms (200 S/s) 8 Hz
1 s/div 10 ms (100 S/s) 4 Hz

2 s/div 20 ms (50 S/s) 2 Hz

5 s/div 50 ms (20 S/s) 0.8 Hz

10 s/div 100 ms (10 S/s) 0.4 Hz

30 s/div 300 ms (3.33 S/s) 0.13 Hz
50 s/div 500 ms (2 S/s) 0.08 Hz

1 min/div 600 ms (1.67 SI/s) 0.04 Hz
100 s/div 1s(18SI/s) 0.067 Hz
2 min/div 1.25(0.83 S/s) 0.033 Hz
5 min/div 3s(0.33 S/s) 0.013 Hz

What is the maximum display frequency?
Displaying waveforms by their sampled values
with adequate resolution of characteristics such
as sine wave peaks requires a minimum of
about 25 samples per waveform period.
Maximum display frequency is determined by
the timebase.

- >
3 >

One Signal Period

What is aliasing (recording of non-existent waveforms)?

If the signal to be measured changes too fast relative to the sampling rate,
beginning at a certain frequency, non-existent slow signal fluctuations are
recorded. This phenomena is aliasing.

e Actual Input Signal

f T Sampling Points
Measured Waveform

Aliasing occurs when the sampling period is longer
than half of the input signal period.

Sampling Rate

With the Memory function, the sampling rate can be significantly affected by the
timebase setting, so care is necessary to avoid aliasing when selecting the
timebase. Because the timebase determines the maximum display frequency,
the fastest possible timebase setting should be used.
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3.4 Setting Measurement Configuration

The sampling rate is automatically set to 1/100 of the selected time axis range.

If MR8990 Digital Voltmeter Unit is installed, the sampling rate for the chan-
nels of that unit is set to 1/50.
Example: When 8966 is installed on unit 1 (channels 1 and 2) and MR8990 on
unit 2 (channels 3 and 4), and the time axis is set to 1 s/div
Sampling rate of unit 1 (8966): 10 ms
Sampling rate of unit 2 (MR8990): 20 ms

+ The timebase and sampling rate can be set independently. The sampling rate
is selected depending on the timebase setting.

* When the following timebase values are selected, displayed waveforms are
compressed in the horizontal (time axis) direction as shown.
20 ms/div — x1/2
10 ms/div — x1/5

©

To minimize noise during measurement

If the sampling rate is set too fast, when the input waveform ampli-
tude is small, the difference between maximum and minimum values
may become quite large as a result of sudden impulses such as
noise. To prevent such phenomena, select a slower sampling rate or
enable the module's lowpass filter (p.76).

Common

The data refresh rate is not allowed to exceed the maximum sampling rate of the
module.

During the period when data are not updated, the same data are measured,
resulting in a stair-shaped waveform. Even when the same signal is input simul-
taneously by two units, the data may differ due to differences in sampling rate,
frequency bandwidth, and frequency response.

Data refresh rate for various units

Module Max. timebase Max. sampling rate or Reference information
data refresh rate
8966 |5 us/div 50 ns (20 MS/s) -
Dependent on data re- | Dependent on data re- o "
8967 fresh setting fresh setting See: "7.9.3'(p.163)
8968 100 ps/div 1 us (1 MS/s) -
8969,
U8969, |500 us/div 5 us (200 ks/s) -
uga79
8970 |Dependent on setting | Dependent on setting | See: "7.9.5"(p.166)
8971 100 ps/div 1 us (1 MS/s) See: "7.9.6"(p.169)
8972 Dependent pn re- Dependent F)n re- See: "7.9.7"(p.170)
sponse setting sponse setting
8973 |5 us/div 50 ns (20 MS/s) -
MR8990 Dependent on NPLC Dependent on NPLC )
setting setting
U8974 Dependent on NPLC Depends on response See: "7.9.9"(p.173)
setting setting
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3.4.3 Recording Length mMEM (REC]
(number of divisions)

Set the length (number of divisions) to record each time data is acquired.

Procedure

To open the screen: Right-click and select [DISP] — Waveform screen

Memory Function case

1 Move the flashing cursor to the [Shot] item, and then left-click.

2  Select the type.
Fixd Shot Select from a a range of preset values.
User Shot Freely specify any value in 1-division units.

3  setthe recording length.

(Fixed Shot)

25, 50, 100, 200, 500, 1000, 2000, 5000, 10000, 20000, 50000, 100000
div

(User Shot)

1 to 160000 div

Can be inputted by the numeric keypad on the STATUS screen.
See: "7.1.3 Alphanumeric Input" (p.141)

Recorder Function case

1 Move the flashing cursor to the [Shot] item.

2  Select the type.
Fixd Shot Select from a a range of preset values.
User Shot Freely specify any value in 1-division units.

3  setthe recording length.

(Fixed Shot)

Cont. When [On] is selected, measurement is carried out while
continuously overwriting data in memory.
Data from the point at which measurement was stopped
to the maximum recording length can be saved or print-
ed again.

25, 50, 100, 200, 500, 1000, 2000, 5000, 10000, 20000, 50000 div

(User Shot)

1 to 80,000 div
Can be inputted by the numeric keypad.
See: "7.1.3 Alphanumeric Input” (p.141)
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3.4 Setting Measurement Configuration

Recording Length and Data Samples

Each division of the recording length consists of 100 data samples. The total
number of data samples for a specified recording length = set recording length
(divisions) x 100 + 1.

However, if MR8990 Digital Voltmeter Unit is installed, the number of data sam-
ples is as follows.

* When only MR8990 is installed
Number of data samples for each division: 50 data samples
Total number of data samples for recording length: Set recording length (divi-
sions) x 50 + 1

* When a mix of MR8990 and another units is installed
Channel of MR8990
Number of data samples for each division: 50 data samples
Total number of data samples for recording length: Set recording length (divi
sions) x 50 + 1
Channel of other units
Number of data samples for each division: 100 data samples
Total number of data samples for recording length: Set recording length (divi-
sions) x 100 + 2

» Each recording length division = 100 pairs of data points, with each pair com-
posed of two values: the maximum and minimum measured values within
each sampling period. The resolution of the data measured by the recorder
function is 16bit.

When recording length is set to [Cont.]

+ Data for up to 80,000 divisions from the end of measurement can be recorded
in the internal memory of the unit.
The instrument stores the maximum recording length of data back from the
point at which measurement was stopped in its internal memory (80,000 divi-
sions).

* When Auto-saving is On, the saving is not performed during the measure-
ment. At the forced shutdown point, the remaining data in memory will be
saved.

@ To change recording length while measuring
Recording length can be changed on the Waveform screen.
The measurement will restart with the newly set recording length.

aInpaoold juswalnses|y ¢ Jeydeyn




72

3.4 Setting Measurement Configuration

| 3.4.4 Screen Layout MEm REC]

You can specify the format in which the input signal is shown on the Waveform screen.

NOTE Selecting X-Y1 screen or X-Y4 screen allows waveform X-Y synthesis.
— = (This applies to the Memory function.)

See: "6.4 Performing Waveform X-Y Synthesis" (p.127)
Procedure

To open the screen: Right-click and select [STATUS] — [Status] sheet

Memory Function case

Move the flashing cursor to the [Format] item.

Single Display and record using 1 graph. (default setting)
Dual Display and record using 2 graphs.

Quad Display and record using 4 graphs.

Oct Display and record using 8 graphs.

Hex Display and record using 16 graphs.

XYSingle Set input signal to X-Y and display and record the correlation using 1 graph.
XYQuad Set input signal to X-Y and display and record the correlation using 4 graphs.

Analog Channel Assignment

With 2, 4, 8, or 16 screens, analog channels can be freely assigned to the respective graphs.

Procedure

To open the screen: Right-click and select [CHAN] —[Unit List] sheet

<Sample screen after setting>
(CEE D

1 Move the flashing cursor to the [Graph] item.

41 N
1m} Gr1

2 Select the display screen for each channel. P
] } Gr2

The sequence is Gr1, Gr2, Gr3... from the top. P
Gr3

Gr4
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| 3.5 Input Channel Setting

Set the analog channel and logic channel.

~ Opening the Channel settings window
See: "Displaying All Channels for Making the Variable Function Setting" (p.157)

Click [DISP] — [CH.SET] in the
right-click menu.

o — [ Hioki| ® & _ABBREIEE \arisble  Logic Gep 15:54:82
Disp change e MEMORY
CH.SET YA s rigger:
TRIG.SET > | Analogl e — e
STATUS 3| AnalogZ 20 2bemY w1 - S67 —  |limebase: |
CHEN >| Varisblel -t || (R
SYSTEM >| Variablez S - oot
5 - SmV xl - G6.000 -
FILE Logic [ S k1 v 56.P@8 -
7 SV wl oL -
Measure 5 - S k1l - soL -
START 9 - Skl Sen -
STOP 14 - omy k1 + oeE -
1 11 - SV wl oL -
MaNLUAL TRIG -
17 Smv okl soL -
Other 13 Skl - ey -
14 Sy okl oL -
HELP 15 SV wl oL -
SAVE 16 - S k1 Sen -
ESC
Zero-Adjust
i i comoan)
You can tiwnlc.:hk.settln? X s TS e L SR
reen ickin . 2 iy ISP et
screens by clicking a ta d e

@ To hide waveform interpolation

Set the waveform display color in the channel setting window to Off.
See: "1. Waveform Display Color" (p.76)

@ To copy the settings of one channel to another
See: "7.8 Copying settings to other channels (calculation No.) (Copy func-
tion)" (p.160)

aInpaoold juswalnses|y ¢ Jeydeyn




74

3.5 Input Channel Setting

| 3.5.1 Channel Setting Workflow

Explains the workflow to make settings for the analog channels (MR8740: Ch1 - Ch32, MR8741:Ch1 -
Ch16).

1 Select the channels to use (Memory function) only)

2 Make input and screen display related settings

See:
Select input coupling "3. Coupling" (p.76)

Match range to measurement target input value "2. Vertical axis (Voltage axis) Range" (p.76)
(as necessary)

"7.4 Converting Input Values (Scaling Func-

Convert input value (as necessary) tion)" (p.148)

Make filter settings (if noise occurs) "7. Low-pass filtering" (p.78)

Fine-tune waveform amplitude (as necessary) "5. Vernier" (p.77)

Set zoom on vertical axis (voltage axis) direction

"4. Vertical axis (Voltage axis) Zoom" (p.77)
(as necessary)

3 Make trigger settings (as necessary)

See:
"Chapter 8 Trigger Settings" (p.189)

4 Make display color and display position settings

See:
Set waveform display color "1. Waveform Display Color" (p.76)

"7.5 Variable Function (Setting the Waveform
Display Freely)" (p.155)

4 Make graph display settings

Set display position and scaling (as necessary)

See:
For 1, 2, 4, 8, 16 screens "Analog Channel Assignment" (p.72)
For X-Y1. X-Y4 screens Procedures "4" and “5” of "6.4 Performing
’ Waveform X-Y Synthesis" (p.128)
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NOTE « When input coupling is set to GND, the waveform will have no amplitude and
T — range setting is not possible.

» Due to the influence of filter attenuation, correct range setting may sometimes
not be possible.

* When making trigger settings, set the vertical axis (voltage axis) range first. If
the range is changed after specifying the trigger, the trigger setting may
change.

» When using the Variable function, set the vertical axis (voltage axis) range first.

If the range is changed after specifying the Variable setting, observation with
sufficient precision may not be possible.

When using the Variable and Scaling functions together, make the Scaling set-
tings first. If Scaling settings are made after selecting the Variable function, the
intended display result may not be achieved.

The setting workflow for logic channels (standard LOGIC terminals LA - LB (MR8740), LA -LD
(MR8741), expansion LOGIC terminals L1A - L8D) is explained below.

1 Make screen display related settings

See:
Setting logic recording width "1. Logic Width" (p.79)
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2 Make display color and display position settings

See:
Set waveform display position "2. Waveform Display Position" (p.79)

Set waveform display color "3. Waveform Display Color" (p.79)

NOTE « Waveform display position can be specified in 1% increments.
.+ Notdisplayed for X-Y1 and X-Y4 screens.

» With MR8740, install the logic units on unit 1 to unit 8. Any logic units installed
on units 9 and after will be invalid.
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| 3.5.2 Analog Channel

Set the analog channel.
For information about specific settings for each module, see "7.9"(p.161).

Procedure

To open the screen: Right-click and select [DISP] —->Waveform screen —>Right-click and select [CH.SET]
—Channel settings window ([Analog] sheet)

Move the flashing cursor to the channel for |Eo dMBE Variakle Losic  Generator li'J”:dEia:DiRsf
which to make settings. Trigger:
2 : . ChCol Range Mag ¢Position LPF Auto
Select the settings by clicking the mouse. 1B By w1 e Lo%500kHz g
2B Smi <2 5B%5A8kHz (T imebase:
3 1kHz- %1 gy - Ims/di
4 ‘ 186Hz ~ x‘l 5E% SOkHz || ( 18u4s/9
Y

@ To copy the settings of one channel to another
See: "7.8 Copying settings to other channels (calculation No.) (Copy function)" (p.160)

1. Waveform Specifies the color in which the waveform of the selected channel is displayed.
Display Color You can also select the same color as another channel.
Off The waveform is not displayed. If the Auto Save setting for [Save Channel] is

[Disp Ch], data for the channel will also not be saved.
See: "Select the channel to save." (p.90)

On The waveform is displayed. Set the display color by clicking [ 7] or[{ 1.
All On-Off Switches the waveform display of all channels to all ON or all OFF
2. Vertical axis Sets the vertical axis (voltage axis) range for each channel. The value set here is

(Voltage axis) the voltage of one increment on the vertical axis.

R For information on the full-scale value for the respective modules, see the table
ange in the section "6. Zero Position" (p.77).

When the Variable function is on but Variable Auto Adjustment is off, the size of

the waveform on the screen will not change even if the vertical axis (voltage)

range is changed.

@ An over-range condition has occurred

Change the vertical axis (voltage axis) range to a lower sensitivity set-
ting.

3. Coupling Set the input signal coupling method. Normally, DC coupling should be selected.

DC (V,~) Both DC components and AC components of the input signal will be measured.
(default setting)

AC (V,~) Only AC components of the input signal will be measured. DC components are
blocked.

GND () Input is shorted to ground. (Allows checking the zero position.)
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4. Vertical axis Vertical axis (voltage axis) zoom-up or zoom-down settings can be made sepa-
(Voltage axis) rately for each channel. The settings will be used for display.

Zooming is carried out using the zero position as reference. The measurement

Zoom resolution does not change.
See: "6.5.3 Magnifying and Compressing Vertical Axis (Voltage Axis)" (p.131)
To achieve a user-specified zoom setting, the Variable function is used. By
reversing plus/minus, the waveform can be inverted.
See: "7.5 Variable Function (Setting the Waveform Display Freely)" (p.155)
"7.7 Inverting the Waveform (Invert Function)" (p.159)

5. Vernier Fine adjustment of input voltage can be performed arbitrarily on the Waveform
screen (display only). When recording physical values such as noise, temperature
and acceleration using sensors, amplitude can be adjusted to facilitate calibration.
See: "7.6 Fine Adjustment of Input Values (Vernier Function)" (p.158)

6. Zero Position Sets the 0 V level display position. If the 0 V input level has shifted, perform

zero-adjust.

See: "2.6 Adjusting the Zero Position (Zero-Adjust)" (p.58)

See: "2.7 Performing Calibration (When Mounting MR8990)" (p.59)

If the zero position of the 8969 and U8969 Strain Unit is out of alignment, perform

auto balance.
See: "7.9.4 Setting Model 8969 and U8969 Strain Unit" (p.165)

aInpaoold juswalnses|y ¢ Jeydeyn

NOTE » Simply moving the display position will not apply an offset to the input.
T« Zoom of the vertical axis direction (voltage axis) is based on the zero position.

» The voltage range displayed in the waveform screen changes with zero posi-
tion and zoom of the vertical axis (voltage axis) but the measurable range does
not change.

The zero position is as shown in the illustration below.
(Example: 8966 Analog Unit)

<Zoom factor x1> Display screen Display screen Display screen

A/D Dat (Zero position: 0%)  (Zero position: 50%) (Zero position:100%)
ata

2047 — 00 % /\
2000 LSB
| R
oV
0+ 0% /
A/D Data \/

2047 L
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Full-scale resolution for input units at various vertical axis zoom factors (LSB)

Module Zoom factor

x1/10 x1/5 x1/2 x1 x2 x5 x10 x20 x50 x100
8966 (Analog)
8971 (Current) ffggg) gfgg(% 4000 |2000 |1000 |400  |200  |100 |40 20
8972 (DC/RMS)
8967 * 200000 | 100000 |40000 (20000 |10000 |4000 2000 1000 400 200
(Temperature)
8968
(High resolution) 320000 | 160000
U8974 (64000) | (64000) 64000 |32000 |16000 |6400 3200 1600 640 320
(High voltage)
8969, U8969
(Strain) 250000 | 125000
U8979 (64000) | (64000) 50000 |[25000 |12500 |5000 2500 1250 500 250
(Charge)
8970

20000 10000 4000 2000 1000 400 200 100 40 20
(Power frequency )
8970 (Count ) 400000 |200000 |80000 (40000 |20000 |8000 4000 2000 800 400
8970 (Excluding
power frequency 100000 |50000 20000 | 10000 |5000 2000 1000 500 200 100
and count)
MR8990
(DVM) 1200000 | 1200000 | 1200000 | 1000000 | 500000 |200000 |100000 |50000 |20000 |10000

Brackets indicate valid data range
*: With the 8967 TEMP Unit, the valid range differs depending on the thermocouple. For information on the minimum resolution,
see the specifications of the 8967 TEMP Unit.

7. Low-pass Make settings for the low-pass filter of the module. This is useful for eliminating
filtering unwanted high-frequency components. The filter type depends on the module.
Make the setting according to the input characteristics.
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| 3.5.3 Logic Channel

Make settings for the logic channels. The channel settings window (Logic sheet) is shown when the
display format is 1, 2, 4, 8 or 16 screens.

Procedure

To open the screen: Right-click and select [DISP] —>Waveform screen —Right-click and select [CH.SET]
—Channel settings window ([Logic] sheet)

Anal Yariab] 12-Sep 15:5
Move the flashing cursor to the channel for = sl e E?AEMDR
which to make settings. - WEAES T oo o
— A |Logic Width Mormal 1. Autg Q:;'
2 Select the settings by clicking the mouse. 4 =
= Ch Posi 1 2 3 4 Timebase @
— B A 9% B B B B 16ms )
e B 830 & B B t 10049 =
T C 7ees & B B E )
pas D 59s { 20.8 8
4 c
@
2. 3. 3
g
@ To copy the settings of one channel to another '.'6
See: "7.8 Copying settings to other channels (calculation No.) (Copy function)" (p.160) ca;
®
. . o
1. Loglc Width Allows changing the display width of the logic waveform. =
@

Making waveforms more narrow can enhance the readability of the display when
there are a high number of waveforms.

Wide Make the waveform wider.
Normal Display the waveform at normal width.
Narrow Make the waveform more narrow. (default setting)
2. Waveform Determines where on the screen the logic waveform is displayed.
Display The position can be freely moved within the range of the display.
Position
3. Waveform Specifies the color in which the waveform of the selected channel is displayed.
Displav Color You can also select the same color as another channel.
play For logic modules, the color can be specified for each module and each channel
separately.
Off The waveform is not displayed. If the [Save Channel] setting is [Disp Ch], data

for the channel will not be automatically saved.
See: "4.2.2 Automatically Saving Waveforms" (p.88)

On The waveform is displayed. Set the display color by clicking [ T] or[{ 1.
Probe On-Off  Switches the waveform display of the same probes to all ON or all OFF.

All On-Off Switches the display of all logic waveforms to all ON or all OFF.
This can be selected when the cursor at in the waveform display position item.
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NOTE

When the standard logic display is on, the 8970 Freq Unit installed on unit 1 or 2 can no
longer be used. Furthermore, the 16-bit resolution 8967 TEMP Unit, 8968 High Resolu-
tion Unit, 8969 Strain Unit, U8969 Strain Unit, U8974 High Voltage Unit, and U8979
Charge Unit have a resolution of 12 bits. Also, when MR8990 Digital Voltmeter Unit is
installed on unit 1 (unit 1 or unit 2 in the case of MR8741), the standard logic can no
longer be used.

With MR8740, install the logic units on unit 1 to unit 8. Even if you install logic units on

units 9 and after, they will be invalid.

3.5.4 Display Sheet

The input channel settings can be set differently for each displayed sheet. Up to four sheets can be set.
You can set desired waveforms for displaying to different sheets and switch them.

Sheet switching (1 to 4)

[ Hios PR Each Ch Scal ing Comnent == (E0Fush 13-t 14:11:29|
Function:
Sheet Farmat Single - MEMORY
Dptlon
ANALOE 1 IVoltage 186m4, =19 GBS Off 0ff
2 B Ivoltage| Smvg, V5 55%  Dff 0ff
TR 3 | Temp-k | 18°Cgy, =1 % nff ”E Standardl/2
4 B | Temp-K | 18°C4y =1 2 0ff °C
5 | 20usdy =l 58%  Off 0ff | e
STRAIN 6 0 ) Pucdy 1 Se% 0fF O e
HIGH RES 7 B IVoltage  Gmidy =1 SO%  Off Y Off Y
§ IVoltage|  Smvgy =l S0%  Off Y Off W
FRED 9 B 1 Freg 1Hzdy =1 g% 0ff - 0ff Hz
18 8 1 Freq Hzdy  x1 8% 0ff - Off Hz
CURRENT 11 8 1 28872y | 160mbdy  x1 S@%  Off A Off A
12 1 284/2V | 108mi4y =1 SO%  Off A Off A
A B B D
LOGIC 7 - — 7 - -
O /RME 15 I [CC Smivdy %l 50% OFF Y Off W
15 A1 CC Sy %1 S@%  OFF Y Off Y 4
[Built-in Logicl [Zero-Adjust] ﬁ‘ﬂ'
Logic Width & | - - - /- - E|l-|-1-1-- Zero-fdjust
Narrow B |- -/-1- - Ell=l=]=l=l= 4
Cl-J-l=-1-0-IlG[-]-1-1-1- @
D|- -l-|-=-||H|-|-=-]|-1-
Display/setting screen of list of channel settings.lUse the MENU key on the
Hint top right of this instrument to move to other setting screens,CH.SET key
to move to general settines, and the TRIG.SET key to move to the Dptmnal

NOTE

Only the following display-related settings can be set to each displayed sheet.

Analog waveform: Display ON/OFF, waveform color, ratio, zero position,
graph variable (ON/OFF, upper and lower limit)

Logic waveform: Display ON/OFF, waveform color, display position, and
logic width

X-Y waveform: Display ON/OFF, waveform color, X ch, Y ch, waveform
calculation (X ch, Y ch)

Common setting: Display format

The measurement-related settings other than above will be common to all dis-
played sheets.

When range is changed, the range of all display sheets is changed.

When a settings file is saved, the settings of all displayed sheets are saved.
A waveform file is saved based on the setting of the sheet displayed at the
time of saving. When a waveform file is loaded, only the sheet displayed at the
time of saving can be loaded because other sheets were not saved.

You can configure the waveform calculation settings using the channel setting
window.

Se

e: "3.5 Input Channel Setting" (p.73)
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| 3.6 Starting and Stopping Measurement

This section explains how to initiate and terminate a measurement.

Procedure

To open the screen: Right-click and select [DISP] —->Waveform screen

Starting Measurement

Click [START] to start measuring.

NOTE * When a measurement is started, waveform data that were displayed on the
T — screen are cleared. However, when the measurement conditions are the same,
the waveform data for up to 16 past measurements is retained as history.
+ Measurement can also be started by inputting a signal at the external control
terminal.
See:"Chapter 16 External Control (MR8741 Only)" (p.335)

@ To prevent inadvertent measurement start
To reduce the risk of accidentally starting a measurement through an
operation error, operation conditions can be set for [START].
See: "Start Action" (p.311)

aInpaoold juswalnses|y ¢ Jeydeyn

To automatically save data during measurement
See: "4.2.2 Automatically Saving Waveforms" (p.88)

Stopping Measurement

Click [STOP] to stop recording at the end of the specified recording length.
Click [STOP] again so stop recording immediately.

The operation conditions for [START] and [STOP] can be changed.
See: "Chapter 14 System Environment Settings" (p.309)

Note When [STOP] is clicked, the following indication may appear on the screen.

The measurement will stop at the point where the mouse is
clicked.

Abort

The stopping procedure is canceled and measurement
continues.
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Measurement and Internal Operations

Measurement methods are normal measurement (start recording when measurement starts) and trigger
measurement (start recording when trigger criteria are satisfied). In this manual, "Measurement start"
means the instant when you click [START], and "Recording start" means the instant when recording begins
on the waveform screen.

» Select the Trigger mode to record upon either single or repeating trigger
events.(p.191)

» Enable pre-triggering if you want to capture data measured prior to trigger
events.(p.204)

Normal Without triggering
Measurement _
Start Measurement Recording [ ]: Status Bar Display
[START] End of Measurement
Recording Recording
Starts Stops
[Now Storing] [Storing Finished]
Terminates when recording length has been recorded.
Trigger Single triggering
Measurement Start Measurement .
[START] Recording End of Measurement
Trigger mode: [Single] /\/\/W
Pre-triggering not enabl
e-triggering not enabled kecording Recording
Starts Stops
[Triglger Wailt] [Now Storing] [Storing Finished]
Recording starts when a trigger event occurs and continues for the specified recording
length.
Repeated triggering
Start Measurement )
[START] Recording Stop Measurement
[STOP]
Trigger mode: [Repeat]
Pre-triggering not enabled .
ggering ‘?ecording Recording ecording
Starts Stops Starts
[Triglger Wailt] [Now Storing] [Triggerl Wait]

Recording starts when a trigger event occurs, continues for the specified recording length,
and returns to the Trigger Wait state.

Repeated triggering and recording of phenomena before each event

The specified pre-trigger wait period is recorded before each trigger event
Start Measurement

Recording End of Measurement
[START] i
. Operation is —u
Trigger mode: [Repeat] ' repeated
Pre-triggering enabled \] Recordi from pre-trig-
Recordin ecorcing i
9 Stops gering stage.
< Starts P

[Pre-Trigger Wait] [Trigger Wait]  [Now Storing] [Storing Finished] Waveform dur-
ing specified pre-
After starting measurement and internally acquiring data for the specified trigger period
pre-trigger period, the Trigger Wait state is activated. Post-trigger waveform

The data before a trigger event (for the pre-trigger period) is recorded.
When the trigger mode is set to [Repeat] or [Auto] (Memory function only), the
number of trigger events is shown in the top part of the screen (Storage Counter).
See: "Explanation of Screen Contents" (p.20)
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‘ Chapter 4

Data can be saved and loaded and files can be managed.

Before saving data, configure the save settings on the [File Save] sheet.
Load data and manage files from the File screen.

— Opening the [File Save] sheet

Click [SYSTEM] in the right-CliCk (BT Envi ronnent JRNNSRRSNSIN.  Printer Interface Init ;}San.iﬁiwﬁ
unction:
menu. - Lhuto Save] WEMRY
Auto Save On
Save Type Wave Binary
— Disp change — Save 10 USBL:\HIOK]_WRET48
Save Name Save Channe! ALL Ch
DISP ? Save Area A-B Mave Folder to save Mo
TR I G . SET > Division 0ff Save method Mormal Save
STATUS 3 o)
EH'&'N ? Select at save Ves v -
SYSTEM Save Type Wave Binary E
s Save to USB1:HIOKI_MRE748 JAEAO
FILE Ernvironment Save Hane —
' S A Whole W o
Measure File Save # e T EBIRUER
START Printer
[+0nly the channels displayed will be saved.]
aT0F Interface
MANUAL TRIG Init
Dther Hint Select the measurement function.
HELP
SiWE . .
Fer You can switch setting

screens by clicking a tab.

Saving Data (p.87)

Save Method Save Types
+ Auto save (Auto Save) (Manual save by clicking [SAVE])
* Manual save by clicking [SAVE] + Waveform data « Settings data

(Selection save, Quick save) « Waveform data

» Display screens

» Waveform screen

+ Numerical calculation results (p.221)
* Waveform evaluation area

O
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Q
©
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=
N
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Q
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=}
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—
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——Opening the File screen

Click [FILE] in the right-click

menu.
| Hiok JFESNSTEEN To waveform|13-Sep 17:40:09
. . 1ISB1: % £
T.he file order will be Name £ Type Date Time Size
displayed. RO MRg 741 Folder 12-99-17 14:43:68 \I
. ; i T0 MEM 12-89-13  16:45:64 67KB
A Ascending order i M 179915 16:45:04  G7KB
V: Descending order T0 MEM 17-89-13 16:45:64 67KB
) egas4T0 MEM 17-89-13 16:45:66 67KB
) ega44|T0 MEM 17-89-13 16:45:06 67KB
[f)egesa 0 MEM 17-89-13 16:45:16  G39KB
asa|T0 MEM | 17-89-13 16:45:72  G639KB
The selected file is indicated by 6@67#\\ o . bt 12-69-13  16:45:24 BEIKB
. 5966 BMP | 17-86-95 10:27:18 4GB
aflashing cursor. 215967 BMP | 17-86-95 10:26:46 4GB
[&5965 BMP | 17-86-95 10:27:46 4GB
Bs970 BMP | 17-86-95 10:23:38 4GB
Bs972 BMP | 17-86-95 10:24:72 4GB
14| READONL Y MEM | 17-89-13 16:45:26  639KB
) Media Inf USe
Read-only files and folders are [[resia oo
shown in blue. Deleting or re- [Totall [Current]
naming such files is not pOSSi- 1.5ize 7.4GB 4.File Count 14
bl 2.Free 6.9GB 5.Falder Count 2
e. 3.lse 593ME 6.Count 4934

. For details on the file operating commands, please press HELP to confirm.
Hint To operate other media, press the media change.

Media information

Shows information about the selected media.

. . . Create © 12-09-13 16:52:27

File Count : Shows the number of saved files in the selected folder level. | |write date = 12-83-13 16:52:26
Last access @ 12-89-13

Folder Count: Shows the number of folders in the selected folder level. size ;69188 bytes

Count : Shows the number of files and folders that can be created in | |teveform twe =
Time : Ims  shot: 10801V (19601 data)

the selected folder level. Trig tine : 12-89-13 16:51:19.601

Mode | © MREVAG: V3.02  data: §7400001
Title H
Channe | :
Ch 1 : Analog
Ch 2 : voltage

The information about the
selected file is displayed.

— To change the media

1 Verify that a storage media is inserted.
See: "2.3 Recording Media Preparation” (p.53)

USE Stick

2 Select [Change Media] and select a storage media.
The files on the selected storage media are shown in the file list. UE0I

Formatting Storage Media (p-54) Managing Files (p-87)

+ Saving data(p.103)

» Creating new folders (p.105)
Loading Data (p.99)  Copying files (p.108)

» Sorting files (p.107)

» Deleting files (p.106)

» Renaming files (p.107)
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4.1 Data capable of Being Saved & Loaded

The following kinds of data can be saved by and loaded into the instrument.

Data the Instrument Can Save & Load O: Possible/ -: Not Possible
. . Save
. File Indica- . . o PC
File Type Format tion File Extension & Description Auto I\/lljaarll- Load Readable
: *q : z Settings data } )
Settings Data Binary SET (Measurement Configuration) o o
2 Memory Function *4
" MEM \aveform data o N N )
Waveform Data Recorder Fundcii
: . 3 ecorder Function %4
Whole of the waveform ac Binary REC | -veform data ¢ o o}
quired by the instrument or a
section of the waveform spec- r . )
ot with the A and B FFT FFT Function data O o o o
cursors. 8‘
Text CSV Text Data 0 (0] - (0] S
[0
Waveform IDX Index data for divided saving | O o) o) - B
* (Index w
Management Data 3 file) Index data for memory divi- 2
(Divided Saving) SEQ sion (automatically created o (0] 0o - 5
during batch saving) «Q
Captured Screen Image 5
(Display/Waveform BMP’S @ BMP Image Data - o) - o) 0
screens) é
Numerical Calculation 5
- o
Results Text CSV Text Data o | o o] 5
; i Settings data (MR8741 only)
W{;\t\_/eforrlgr)l t valiEier Binary ARE (measurement conditions + - (0] (0] - l
seulingls Brls waveform evaluation areas) QZ,
Waveform  evaluation Waveform evaluation area o
area BMP [@] |BMP inagedata (MR87a1only) | - | © | © © 8
. r Arbitrary waveform data ©
Arbitrary sna | g |YFC (For us7es) S R I
waveform data 3 Arbitrary waveform data @
Text TFI: TFG (For U8793) - - (0] 0]
Arbitrary = Pulse pattern data
Bina PLS - (0] (0] -
waveform data MLE (For MR8791)
Generation Pro- z Generation program data
FGP - o] 0] -
program data gram FGP (For U8793)

*1: Multiple data can be saved in the instrument, and loaded selectively. Automatic loading at power-on is also possible.
*2: When the data is to be reloaded on the instrument, save it in binary format. Waveforms and some measurement set-
tings are saved.
When the data is to be loaded on a PC, save it in text format. (p.87)
When saving a section of a waveform, use the A and B cursors to set the section. (p.120), (p.124)
*3: When you want to use memory division and load all blocks at the same time:
Save measurement data using [All blocks]. A directory is automatically created and waveform data for each block
and index data (SEQ) is created. When loading, load this index data.
When loading waveform data of divided saving: Import the IDX index data.
*4: Loading is possible with the Wave Viewer (Wv).
*5: This is a standard Windows® graphics format. File in this format can be handled by many graphics programs.
: File type cannot be handled by MR8740/MR8741.
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NOTE Files larger than 2 GB cannot be saved.

Data Not Loadable on the Instrument

+ Data saved on devices other than the MR8740/MR8741 Memory HiCorder,
MR8847s Memory HiCorder, and MR8827 Memory HiCorder.

* Image files other than waveform evaluation areas (@)

. file
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| 4.2 Saving Data
| 4.2.1 Save Types and Workflow

There are basically three types of save operations.

To save data automatically
during measurement

(p-88)

To save data manually with [SAVE] (p.93)

Save data straight away | l Select data and save

Measurement data are acquired for
the recording length and then saved
automatically each time. Save loca-
tion and data type are selected be-
fore the measurement. (p.88) Data
are saved on USB memory stick.

This is convenient for saving multi-
ple times and for quick saving of
data during monitoring. Before click-
ing [SAVE], the data content is
specified. (p.93)

(default setting)
Click [SAVE] and then specify the
data content for saving. Because no
settings on the [File Save] sheet are
necessary, save settings can be
made from any screen. (p.93)

After installation and connection,
turn the power on.
Insert the storage media.

After installation and connection,
turn the power on.
Insert the storage media.

After installation and connection,
turn the power on.
Insert the storage media.

v

Set the measurement configura-
tion.

[File Save] sheet

‘ Set [Auto Save] to [On]. |

!

‘ Select the save destination. |

v

‘ Select the data to save. |
1
* Waveform data

* Numerical calculation
results*

‘ Measure |

v

‘ Auto Save |

[File Save] sheet

[File Save] sheet

‘ Set [Select at save] to [No]. |

| Set [Select at save] to [Yes]. ‘

4

‘ Select the save destination. |

v

‘ Select the data to save. |

1
[ Any of the following can be |
saved:
» Setting data
* Waveform data
» Display screen
* Waveform screen
* Numerical calculation results
*  Waveform evaluation
setting data
*  Waveform evaluation area
» Pulse pattern data
» Arbitrary waveform data
| * Program data

v

‘ Click [SAVE] |

v

‘ Save |

Check points before saving:

* Media inserted and initialized? (p 53), (p.54)

» Save target specified correctly?

» Auto Save set to [On]? (For auto-saving)

v

| Click [SAVE] ‘

Dialogue

| Select the save destination. ‘

v

| Select the data to save. ‘

" Any of the following can be saved

» Setting data

* Waveform data

» Display screen

* Waveform screen

* Numerical calculation results

* Waveform evaluation
setting data

*  Waveform evaluation area area

* Pulse pattern data

» Arbitrary waveform data

| * Program data

v

| Select [Exec] ‘

v

‘ Save ‘

@*: To save numerical calculation results
See: "9.4 Saving Numerical Calculation
Results" (p.221)

s9|14 Buibeuey ¥ ejeq Buipeo/buines § Jeydeyn n
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| 4.2.2 Automatically Saving Waveforms

Measurement data are acquired for the recording length and then saved automatically each time.
Save location and data type are selected before the measurement.
Waveform data can be saved.

Procedure

To open the screen: Right-click and select [SYSTEM] — [File Save] sheet

Enable auto save. Autn Savel
Move the flashing cursor to the [Auto Save] item, and select [On]. || T sut0 5ave 0n
Default setting: Off (automatic saving is not performed) 2.0 Type Wave Binary
35ave to USBL: \HIOKI_MH
4 Save Mame
2 Set the save type Save Area A-B Wave
Move the flashing cursor to the [Save Type] item. Division orf
Wave Save the waveform data in binary format. —
Binary (Data saved in binary format can only be loaded to this instrument.) USB1:¥
. S USB1:¥
Wave Save the waveform data in text format. @ LAN: Y
Text The data can be thinned out and then saved. )

(This data can be opened by a computer editor or spreadsheet
software, but it cannot be loaded to this unit.)

3 Set the save destination.

Move the flashing cursor to the [Save To], and select [Edit].
The Browse folders dialog box appears (at bottom right).

Move the flashing cursor to the save target media” and confirm
the setting with [Confirm].

usB1 Automatically save the waveform data on the USB memory stick.

LAN Automatically save the waveform data on the PC connected via
LAN. Model 9333 LAN Communicator is required to be installed.

When the root directory (topmost folder on media) was selected, a folder named
"HIOKI_MR8740" or "HIOKI_MR8741" is created automatically. (If the media was
initialized in the instrument, the folder will already have been created.) This folder
is then used as save target.

To create a new folder, select [New Folder]. When [LAN] is set
as the save destination, [New Folder] setting is ignored and the
folder named with the current date is created.

4 Setthe file name.
Move the flashing cursor to the [Save Name], and enter the save
name.
See: "7.1.3 Alphanumeric Input" (p.141)
When [LAN] is set as the save destination, [Save Name] setting is
ignored and the files to be saved are named in the previously-
determined format.
See: "Save Operations (When setting the save destination to [LAN])"(p.92)

NOTE File name

The maximum number of characters for the [Save Name] string is 123. The
maximum path length including file name is 255 characters.
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5 Select the save area. (futo Savel
Move the flashing cursor to the [Save Area] item. Brto Save in

Save Type Wave Binary

NOTE About the save area
———— ° [f the MR8990 is installed, one data item more than the number of data items

specified with the A and B cursors may be saved.
* The data that is measured and saved with the MR8990 will be the same data
twice in a row.

Save to J5B1:%HIOK I _MR
Whole Save all recorded data. (default setting) Save Name
5 Save Area A-B Wave
Wave
Division 0ff
A-B Save the data between the A and B cursors. If only the A cursor is
Wave used, the range from the A cursor position to the end of the data is
saved.
A/B cursor Specification Method (p.120)
6 (When [Wave Binary] is the selected save type) [Butn Savel
Select whether to save divided files 4
uto Save On
Move the flashing cursor to the [Division] item. Save Type Wave Binary
Save to USBL:sHIOKI_MR
Save Name
Save Area A-B Wawve 9
Off Files are not divided when saved. [ Divigion 0ft ] )
©
16M, 32M Select the size for divided save. 8
64M N
n
. T3 Enwironment Pr 2
(When [Wave Text] is selected as the save type) : ] s
.. Auto Save
Set the data thinning number. "%
Move the flashing cursor to the [Save Thin] item. Auto Save On 9
Save Type Wave Text a
Save to USBL: \HIOKI_MR) =3
«Q
Save Mame o
Off Data thinning (sub-sampling) is not carried out. Save Area AR Wave )
—
5 Thi 172 Q
1/2 to Set the thinning number (out of how many data items to [ AN ] Qo
1/1000 leave one data item remaining). =
Q
S
Q
Q
S
«Q
T
@
7]

About divided saving

+ Large quantities of waveform data can be divided and saved as multiple files.

» Saving divided data makes a folder automatically, and creates one or more
waveform files and an index (IDX) file in the folder.

» Then by loading the IDX file, the data in the waveform file(s) is loaded as a
batch.

* When divided saving is selected, delete save is not available.

» When using the memory division function, divided saving cannot be performed
automatically.

See: "Batch load of waveform data"(p.101)

"Memory Division Function"(p.241)

Thinning

A large amount of space is required for saving files in text format. Data thinning
enables a reduction in file size.

Example: When [1/2] is set, every second data item is saved. The number of
data items is reduced to a 1/2.




90

4.2 Saving Data

7

10

11

Select the channel to save.
Move the flashing cursor to the [Save Channel] item.

Disp Ch  Saves the channels of all sheets for which waveform display is set
to [On]. (default setting)

18

All Ch Saves all measured channels (in the case of the memory function,
channels has been set as [Used Ch] on the Status settings screen).

Specify the action if a file with the same name exists in the
target folder.

Move the cursor to [Same Name].

Auto If no files with the same name exist, saves the file with the desig-

nated name. Otherwise, a 4-digit number is automatically added to [

the beginning of the file name (default setting).
If the first character of the file name is a numeral, the added num-
ber will continue sequentially from that number.

7 Save Channel A1 Ch

9 Folder to save No

10 Save method Hormal Save
Save Channel Dizp Ch
Same MName Auto ]
Folger 1o save O
Save method Wormal Save

Serial Unconditionally, a 4-digit number is automatically added to the be-
ginning of the file name. If a file with the same name exists, saves
the file, adding the 4-digit number that is increased by 1.

Set whether to create folders.
Move the flashing cursor to the [Folder to save] item.

No A folder is not created when measurement starts.

Yes A folder is created automatically when measurement starts and
files are saved in the folder.

When [LAN] is set as the save destination, [New Folder] setting is ignored and
the folder named with the current date is created.

Set the save method for when the storage media runs out of space.
Move the flashing cursor to the [Save method] item.

Normal Automatic saving stops when the storage media becomes full.
Save

Delete Old files are deleted and automatic saving is performed when the
Save storage media becomes full. (Waveform files only.)
The [Folder to save] setting is set automatically to [Yes].

When [LAN] is set as the save destination, [Save Name] setting is ignored and
the files to be saved are named in the previously-determined format.
See: "Save Operations (When setting the save destination to [LAN])"(p.92)

Confirm the measurement configuration and other settings,
then start measurement ([START]).

After the data is acquired, the screen image is saved automatically to the specified
storage media.

NOTE Maximum number of files per folder

The combined maximum for files and folders created in one folder is 5,000.
See: "Save Operations (When setting the save destination to [LAN])"(p.92)

To clear the Auto Save dialog box
@ Click [SAVE] to turn the dialog box display on and

off.
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Auto Save Operations (When setting the save destination to the recording media)

Example 1: Saving Files to the Topmost Directory of the Storage Media
(A folder named "HIOKI_MR8740 " is created and file is saved there)

uss (] [M] 0000AUTO.MEM
ve To: USB:\HIOKI_MR HIOKI_MR8740
Save To 8740 - - 0001AUTO.MEM
Save method: Normal Save Filg name vxill be "4-digit number Up to 5,000 files
+ file name".
Folder to No
save:
—E {1] 0000AUTO.MEM
0001HIOKI_MR8740 |

When the storage media becomes full: (A new folder is created automatically when 5,000 files have

Automatic saving stops. been saved in the HIOKI_MR8740 folder.)

Example 2: Saving Files to a Folder on Storage Media

HIOKI_MR8740 [ [M] 0000AUTO.MEM
Save To: USB:\HIOKI_MR TEST
8740 \TEST - - 0001AUTO.MEM
Folder name created automatically will be :
: Normal Save "4-digi " : .
Save method 4-digit number + folder name". Up to 5,000 files
Folder to No
- —( ] 1] 0000AUTO.MEM
save: |
0001TEST
Create a folder named "TEST" on the USB mem- (A new folder is created automatically when 5,000 files have
ory stick beforehand.) been saved in the TEST folder.)

When the storage media becomes full: Automatic saving stops.

Example 3: Create folder on media automatically and save data there

Save To: USB:\HIOKI_MR  |4i0K| MR874

8740 ] 1] 0000AUTO.MEM
| AUTO014530 ‘ R

Save method: Normal Save 0001AUTO.MEM

"AUTO + hours/minutes/seconds" is created
Folder to Yes automatically. (Example: 1:45:30)

save: | Up to 5,000 files

Folder name created next will be "4-dig-
it number + folder name".

I—E | [M]0000AUTO.MEM

s9|14 Buibeuey ¥ ejeq Buipeo/buines § Jeydeyn

. 0001AUTO014530
When the storage media becomes full: (A new folder is created automatically when 5,000 files have been
Automatic saving stop. saved in the AUTO014530 folder.)

Example 4: Using Delete/Save to Automatically Save Data

foﬁgroi; Apzelite AUTO014530
"HIOKI_MR8740" Folder name will be "AUTO + hours/min- :

0001AUTO.MEM

Save To: USBAHIOKI_MR " |1jj0K|_MR874 B ‘ 1] 0000AUTO.MEM

folder utes/seconds". (Example: 1:45:30) Ljp to 5.000 files

Save method: Delete Save

Folder to No

save:

When the number of files in the folder has reached 5,000, or when the storage media has become full, files in the
AUTOO014530 folder (or specified folder) will automatically be deleted in sequence, starting from the oldest file, and
replaced by new files. (Only waveform files are deleted.)
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Save To:

Folder to
save:

Save method: Normal Save

Example 5: Saving data in an existing folder on the media using divided saving

USBAHIOKI_MR | HIOKI_MR8740 ] 4] 0000AUTO.IDX

8740\TEST TEST 0000AUTO 0000AUTO.MEM

o 0001AUTO.MEM
Folder name created au-

tomatically will be "4-digit

Create a folder named "TEST" on the
USB memory stick beforehand.)

When the storage media becomes full:
Automatic saving stops.

number + folder name".

(]

0001AUTO :
: Up to 5,000 files
Up to 5,000 folders

0001TEST

L
0000AUTO

fi4s] 0000AUTO.IDX
I—EI 0000AUTO.MEM

(A new folder is created automatically when 5,000 folders have

been saved in the TEST folder.)

Example 6: Saving data in an automatically created folder on the media using divided saving

HIOKI_MR8740

(]

Save To:

Folder to
save:

USB:\HIOKI_M

R8740

Save method: Normal Save

Yes

"AUTO + hours/minutes/seconds" is

created automatically. (Example: 1:45:30)

Folder name created next will be "4-

digit number + folder name".

When the storage media becomes full:
Automatic saving stop.

AUTO014530 0000AUTO

fidz] 0000AUTO.IDX
0000AUTO.MEM
0001AUTO.MEM

[
L =

0001AUTO :
: Up to 5,000 files
Up to 5,000 folders

(]

0001AUTO014530

s
L1
0000AUTO

fids] 0000AUTO.IDX
I—@ 0000AUTO.MEM

(A new folder is created automatically when 5,000 folders have been
saved in the 0001AUTO folder.)

Save Operations (When setting the save destination to [LAN])

The file is saved according to the method (on the right fig-
ure) specified under [Save Settings] by using Model 9333
LAN Communicator.

For more information about how to configure the save set-
tings, see the instruction manual of Model 9333 LAN Com-

municator.

The destination folders and files are named in the previ-
ously-determined formats as follows:

Port number:

IBBD‘I

[~ Start standby when proeram starts

—Save Settings
Folder to receive waveform data:
[C#user

Browse.. |

Stop accepting waveform data when free digk space reaches
100

— MBIIME-939ME]

Specified
folder

HIOKI 9333

—(]

Waveform files

192.168.1.1

Folder name
will be Model
MR9947 IP
address.

T |;| WAVE123015.MEM
L

14-01-10
=| | WAVE123245.MEM

BT,

140111 Pz‘ WAVE123245.TXT

Foldernames _* .
Folder name will be

W e VY= "WAVE + hours/
minutes/seconds".
Numerical calculation files
] E_H:‘ PARAMETER.TXT
14-01-20

= | PARAMETER_1.TX

< File names will be
"PRAMETER _ +
number".

». | WAVE124012.BMP

14-01-21 Folder name will be
"WAVE + hours/

minutes/seconds".

Delete old files when total size of file received exceeds

I‘I 1] E M E (1 MB-2939ME]

—Print Image Color Settings
& Calor
€ Manochrame
 Calarz get an the MEMORY HICORDER,

— Print Image COutput Device

& Printer " Save to File

Gancel

[ o ]
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| 4.2.3 Saving Data Selectively (SAVE)

To perform quick saving by clicking [SAVE] in the right-click menu, you need to set the saving con-
ditions beforehand. The type of data to be saved are as following. (Settings data, waveform data,
display screens, waveform screen, numerical calculation results)

Procedure

To open the screen: Right-click and select [SYSTEM] — [File Save] sheet

1 Set the save method for when [SAVE] is clicked.

Move the flashing cursor to the [Select at save] item, and select | o
No].
[ ] Tselect at save es
Save Type Wave Binary
25ave 1o USB1: \HIOKI_MR
Yes After clicking [SAVE], set the data to save in the dialog box, then 35ave Mame (@)
save the data. (default setting) Save Area Whole Wave 3
See: "Selection Save"(p.87) Division 16 %
No The preset data is saved upon clicking [SAVE]. ;
See: "Quick Save"(p.87) wn
Q
When [Yes] is selected, the following setting determines which dialog box appears <.
when clicking [SAVE]. (Middle screen at right) select at save Yes a
However, this is not applicable when other dialogs such as “Folder Reference Di- | Save Type Wave Binary =
alog” are shown on the screen. Save to LSBL: \HIOK [_MRS, 8
Save Name Qo
2 Set the save destination. Save Area Whole Wave a
Move the flashing cursor to the [Save To], and select [Edit]. Division 16M o
Q
The Browse folders dialog box appears (at bottom right). &
Qo
Move the flashing cursor to the save target media_ and confirm §
the setting with [Confirm]. USB1:Y S
Q
S I5B1:¥ Q
) H -]
S LAN:¥ a
uUsB1 Automatically save the waveform data on the USB memory stick. T
LAN Automatically save the waveform data on the PC connected via 8

LAN. Model 9333 LAN Communicator is required to be installed.

When the root directory (topmost folder on media) was selected, a folder named
"HIOKI_MR8740" or "HIOKI_MR8741" is created automatically. (If the media was
initialized in the instrument, the folder will already have been created.) This folder
is then used as save target.

To create a new folder, select [New Folder]. When [LAN] is set
as the save destination, [New Folder] setting is ignored and the
folder named with the current date is created.

3 Set the file name.
Move the flashing cursor to the [Save Name], and enter a save
name.
See: "7.1.3 Alphanumeric Input" (= p.141)
When [LAN] is set as the save destination, [Save Name] setting is
ignored and the files to be saved are named in the previously-
determined format.
See: "Save Operations (When setting the save destination to [LAN])"(p.92)

NOTE File Name

The maximum number of characters for the [Save Name] string is 123. The
maximum path length including file name is 255 characters.
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Specify the action if a file with the same name exists in the
4 target folder.

Move the cursor to [Same Name].

Save Channel| Disp Ch
B )

Auto If no files with the same name exist, saves the file with the desig- Folder to save Mo
nated name. Otherwise, a 4-digit number is automatically added to Save method Normal Save
the beginning of the file name (default setting).

If the first character of the file name is a numeral, the added num-
ber will continue sequentially from that number.

Serial Unconditionally, a 4-digit number is automatically added to the be-
ginning of the file name. If a file with the same name exists, saves
the file, adding the 4-digit number that is increased by 1.

5 Set the data to save.
Move the flashing cursor to the [Save Type] item.

- Select at save Yeg
Set Save the settings data. 5 3ave Type Wave Binary
Wave Save waveform data in binary format. save to SUBAALARL
Binary Select this to reload the waveform into the instrument. Save Nane
6 Save Area Whole Wave

Wave Text Save waveform data in text format. Division 16M

Select this to use the waveform in a PC. (Memory/Record-

er/FFT Function only) [4nle: tha channale dienlaved will

ALL-Wave Bin Data of all blocks is saved in binary format. (Only when the
memory division setting is On.)

ALL-Wave Txt Data of all blocks is saved in text format. (When the mem-
ory division setting is On)

Screen Copy Save screen display data as a BMP file.
Data saved in BMP format can be displayed on a PC with
image viewing software.

Wave Image Convert the waveform data to a paper image and save it
in BMP format.
Data saved in BMP format can be displayed on a PC with
image viewing software.

Calc Result Save the numerical calculation results. (Memory Function only)

Waveform evalua- Save settings data and waveform evaluation areas.
tion setting (MR8741 only)

Waveform evalua- Save evaluation areas created with the waveform evalua-
tion area tion function as black-and-white BMP files. Saved data
can be edited on a computer and loaded back into the in-
strument. (MR8741 only)
Edit images in black and white only.

Pulse pattern Saves pulse patterns registerd in the MR8791.
Arbitrary wave- Saves arbitrary waveforms registered in the U8793.
form

Program Saves program data registered in the U8793.

6 (When Wave Binary or Wave Text was selected)
Set the save area.
Move the flashing cursor to the [Save Area] item.

Whole Wave Save all recorded data.(default setting)

A-B Wave Data between the A/B cursor pair are saved. If only cursor A is used, all data after the cursor are saved.
(A/B Cursor Specification Method (p.124))

The channel displayed on the screen will be saved.
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NOTE « If the MR8990 is installed, one data item more than the number of data items
T specified with the A and B cursors may be saved.

* The data that is measured and saved with the MR8990 will be the same data
twice in a row.

7 Making advanced settings

Available settings will differ, depending on the save type. Refer
to the table below.

Save Type  Settings Description Save Type Wave Binary
Setting - - Save to USB1: sHIDK I_MR:
3 N

Wave Division  (Off, 16 M, 32 M, 64 M) e T

Binary Select this to divide a large file into several files for [ — ]
saving. Division 0ff
A folder with the specified name is created and data

. . A [l lue thm mhomeale Alee laved wi b
are saved as multiple files in that folder.

Wave Text Save Thin  (Off, 1/2 to 1/1000) Save Tvpe Have Text
Select this to use thinning (sub-sampling) when sav- Save to USBL: \HIDKT_MR
ing data. Save Name
Only a specified subset (one out of several data) is re- Save Area Bhole Wave
tained. (save Thin 2 |

Screen Image Color (Color, Gray, Mono, Mono (Rev)) e T E

Copy Specifies the color for the created image file. e ype CTEEn Copy

(Hard Save 1o USBL:sHIDKI_MRE

copy of Image (UnCompressed, Compressed) Save Name

the size Determines whether the image file is compressed. Image Color Color

display) Save GUI (Yes, No) [mage size Uncomp ressed
Determines whether the GUI section is also saved. Save GUT ___| Yes

Wave Output File (A", 1to 250) Save Type Wave Image

Image Specifies the number of files to save. Save to USBL: SHIOKT MR

(Print (Memory Function and Recorder Function) Save Name

Image

ge) Wave Image (1 to 60 div) Save Area Whole Wave
Shot Specifies the data volume per file. Output File 1
If the number of measurement data is lower than the Wave Image Shot 30div
number of selected divisions, only the number of
measurement data will be saved. (Memory Function Save Tuoe Calc Result
and Recorder Function) Save tip 1581 0K MRl

Calc Folder to (New File, Existing File) Save Name

Result save Determines whether data are saved under a new file [Fglder to save Mew File ]
name every time (with automatically incremented
number if the same file name exists), or appended to
the same file.

8 (For memory function)

When using the memory division function

Select the blocks to be saved

Move the flashing cursor to the [Save Block].

All Blks Blocks with waveforms are all saved.

Start-End All used blocks from the start block are saved.

This completes the data save settings. When [SAVE] is clicked,

the saving operation will use these settings.

NOTE If [Image size] is used when saving a display image file, the image may not be
——

viewable with some image viewer applications.

s9|14 Buibeuey ¥ ejeq Buipeo/buines § Jeydeyn
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| 4.2.4 Saving Example (Saving for Memory Division)

For details on mouse operations for basic file screens, see "1.5.7 File Operations" (p.34).

Saving a Memory Division Waveform File

Configure the memory division settings, and then perform measurement.
See: "Chapter 11 Memory Division Function" (p.241)

2 Right-click to display the list menu, and then click [SAVE].

—— Disp change — ﬁ 13-Sep 114884
DISP » -
TRIG.SET >
STATUS >
CHAN 3
SYSTEM >
FILE
Measure »
ST'H‘RT 2| Select at save Yes
STOR 2 (lI5ave Tvpe |Binary (AITI )
AL T f e e J
Other Save Area Whole Wave
HELP Save Black &1 Blocks [
% [+0nly the channels displayed will be saved.]
ESC

. Select the data saving method after pressing the S&YE. In binary and
Hint  text, the measured data can be saved as either format. In image, data of
the screen can be saved.

3 Set [Save Type] to [ALL-Wave Bin].
(The setting item indication is "ALL Bin".)

If you select [Wave Binary] instead of [ALL-Wave Bin] here, the data of the currently displayed
block is saved.

4 Set [Save To].
See: "4.2.3 Saving Data Selectively (SAVE)" (p.93)

5 Set [Save Name].
See: "4.2.3 Saving Data Selectively (SAVE)" (p.93)
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6 Set [save Area]. LHioki] 13-Sep 11:40:04

(All waveforms or waveforms o
between A and B)

No.24
o

7 Set [Save Block]. 8
[All Blks]
Saves all blocks with waveforms. ) E——— =
[Start'End] Save Type
Saves all blocks from the start Save 1o LSBL: DK WRET49
bIOCk tO the end bIOCk- 6 [H Save Area lhole Wave ]
7 U| Save Block A11 Blacks ] b
8 Configure each setting, and LEUMY LNE CHdrng s uispidyed Wil pe SHVEIj-]

then click [Exec].

‘ Select the data saving method after pressing the S8YE. In binary and
Hint  text, the measured data can be saved as either format. In image, data of

When the data is saved, a folder the scresn can be saved.
is created under the name set as

the save name, and the wave-

form data of each block and the

SEQ file (memory block integra-

tion file) are saved in that folder.
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| 42.5 Save Waveform Output Data to the Media

The pulse pattern data registered in Model MR8791, arbitrary waveform data registered in Model U8793,or
program data is saved in the media.

Before attempting to save the data, make sure that the storage media is inserted and the loading target is cor-
rectly specified.

Procedure:
To open the screen: press the FILE key to display the [File] sheet.

[ HioKi] Fil 11 MNov 1558 45
USB1:HIORT MRST740% h

Name 2 Type Date Time Size
5 O [SE MFG 15-11-11 15:53:12 5.4KB

pr—m
| 2
J
Fulze Pzt
v I
_0
Command Save Save Info
- = L —— Eily Ve form
3| save Wame  TWERTER-UT ] Save Twpe WG F
= Save Size 5.4KB
4 Unit Na 1 Bz En
Channel No 1
Mame NONAME

. Set the format to save the data.
Hint  Text data cannot be read in this instrument.

Mext Page

Press [Next Page].
Select [Pulse Patt], [Arb Waveform], or [Program].

Enter a [Save Name].

A W N =

Register a [Unit No], a [Channel No], and a [Name] of the MR8791 or the U8793.
5 Press [Exec].
The data registered in the module is saved to the media.

Refer to the instruction manual of Models U8793, MR8790, and MR8791 regarding each detailed save set-
tings.
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| 4.3 Loading Data

Data saved on media or in the internal memory of the instrument can be reloaded.

Data Loading Workflow

Before attempting to load data, make sure that the storage media is inserted and the loading target

is correctly specified.
Only settings and measurement data saved in binary format can be loaded into the instrument.

Waveform Data Settings Data WaVEforranrg;laluation

| Insert media ‘ ‘ Insert media |

‘ Insert media ‘
v v

Select a loading data. +
(Extension: .SET) Select a loading data.
(Extension: .ARE, .BMP)

Select a loading data.
(Extension: .MEM, .FFT, .IDX,

.SEQ) *
* Select whether to load the commu- *
| Select [Load] ‘ nication settings ‘ Select [Load] ‘
v v v
| Select [Exec] ‘ ‘ Select [Load] | ‘ Select [Exec] ‘
v v v
| Loading ‘ | Select [Exec] | | Loading |
v
‘ Loading |

Refer to "7.10 Register the Waveform in the U8793 Arbitrary Waveform Generator Unit" (p.184), or the
instruction manual of Models U8793, MR8790, and MR8791 regarding the detailed settings for loading (regis-
tration) of pulse pattern data, arbitrary waveform data, program data.

Loading the Communication Settings

When loading settings data, you can select whether to load communication settings such as the IP
address of the LAN.

s9|14 Buibeuey ¥ ejeq Buipeo/buines § Jeydeyn

No: Does not load the communi- fio IS ST o veveram] o-ser 13:00:3
Catlon Settlngs PR Name Type Date™  Time Size =2
(Defau|t setting) [SNONAME LSET  17-0%-18 13:20:17 S3KE_|

Yes: Loads the communication set-

tings.

Command Load Comm  Set Load Info

Type : Setting
Name : NONAME
Timebase: 16ms
Shot : 16801Y
Function: MEMORY
Model  : MR8 748

i Set up load of Communication relations.
int

NOTE Please note that the currently set IP address and other communication settings will be over-
WL written if the loading of the communication settings is set to [Yes] and a setting file is loaded.
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Loading Example (Loading a Memory Division File)

1 Right-click to display the list menu, and then click [FILE].

| Hioki PPN [To waveform|13-Se 16:53:16
— Disp charnge — USB1: \HIOKI_MRE748NONAMEY &
Name Type & Date Time Size
DI5P ? (1] BAGBNONAME MEM  12-89-13 16:52:25 B7KB
TRIG.SET Y (1] 5@ INONAME MEM 12-89-13 16:52:26 G7KB
(1] BAGZNINAME MEM 12-89-13 16:52:27 G7KB
STATUS > (1] 9INDHAME MEM  12-89-13 16:52:28 G7KE
CHAN 5 ["Ei] NONAME 5EQ 12-89-13 16:52:28 18KE_|
SYSTEM »
Measure #
START Cmo
SE
STOP e
= 7
MANLAL TRIG Media Info UsB =)
Other Leedl
[Totall [Current] e 8
HELP 1.5ize 7,488 4.File Count 5 g r%?
2.Free 6.9GB 5.Folder Count B |Mew Folder |
SAVE 3.Use 59248 6.Count 4995 Eé‘ F4
ESC Dzl
X For details of the file operating command, please press HELP to 1 f
Hint canfirm. Hr;‘ Face

Double-click the SEQ file in the folder created in step 8 of "Saving a Memory Division
Waveform File", and then click [Exec] to load the waveform data on the instrument so that
it becomes the same as when each memory block was saved.

[ Hioki JFSTE SN [To waveform|13-See 16:53:16 {]13-5ep 16:53:38
1USBL: \HIOK I_MRST46 \NONAME £ ]
Name Type /s Date Time Size
1] GOBBNDNAME MEM  12-89-13  16:52:25 67KB
(1] 808 INDNAME MEM  12-89-13  16:52:26 67KB
@%ZNDNAME MEM  12-89-13  16:52:27 67KB
[ [ca[NDNAME LSED 12-89-13  16:52:78 18KB_| 1- »
J ETT=EETET T .

i

EERM Double-click this,

_
o and then click M

[Exec] on the right
=== Of the screen.

|
SE|
e
=T
Media Info USB @
Loz
[Totall [Current] s
1.5ize 7.4GB 4.File Count 5 =
2.Free 6.9GB 5.Folder Count 8 HERRE FielF
3.Use 592MB 6.Count 4995 K
Dellete
/5
X For details of the file operating command, please press HELP to W e
Hint  confirm. ﬁ <
HEd Pae

Double-click a MEM file in the folder created in step 8 of "Saving a Memory Division Waveform
File", and then click [Exec] to load only the waveform data of that block to the instrument.

NOTE When loading from a source other than the internal memory
——— Insert the storage media before making the media selection.
Other limitations
» Data saved with Memory HiCorders other than the MR8740/MR8741,
MR8847s and MR8827 cannot be loaded.

* When loading waveform data, the settings for the instrument are the same set-
tings as when the data is saved. To reset to the instrument settings, carry out
[Clear Wave Data] (p.374) or start the measurement.
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Batch load of waveform data

When the following index files are loaded, waveform data can be loaded as a batch. With the following
settings, index files are created along with waveform files.

Extension | Explanation
Divided files are loaded together.
(To create index files: Use [Division] at the [File Save] sheet of the System screen to set the dividing
IDX size and then save. Note: If [Save type] is not [Wave Binary], index files are not created)
See: "4.2.2 Automatically Saving Waveforms" (p.88)
"4.2.3 Saving Data Selectively (SAVE)" (p.93)
(When using the memory division function of the memory function)
Waveform data of all blocks is loaded together.
SEQ (To create index files: At the [Memory Div] sheet of the Status Screen, set [Memory Div] to [On].
At the [File Save] sheet of the System Screen, set [Save Type] to [ALL-Wave Bin].)
See: "11.1 Recording Settings" (p.243)
"4.2.3 Saving Data Selectively (SAVE)" (p.93)

Loading a waveform evaluation area (MR8741 only)

Files with the following two extensions can be loaded:

Extension | Explanation

ARE Loads waveform evaluation areas and settings data (files saved by selecting "Area settings"
when saving the data).

BMP Loads waveform evaluation areas. (Files saved by selecting "Area image" when saving the
data can be edited on a computer and then loaded back into the instrument.)

Data Loading for Waveform Generation (Registration)

You can load data for generated modules.
Data loading is performed on Signal generator sheet of Channel screen (CHAN key) or FILE screen (FILE key).
For details, see the instruction manual of Models U8793, MR8790, and MR8791.

Extension | Explanation
The data for waveform generation is loaded in channels of a specified arbitrary waveform gener-
WFG, ator module. The waveform data loaded (registered) is output from Model U8793 Arbitrary Wave-
TFG form Generator Unit.
Refer to"7.10 Register the Waveform in the U8793 Arbitrary Waveform Generator Unit" (p.184)
The data for pulse pattern generation is loaded in channels of a specified arbitrary wave gener-
PLS ator module.
The pulse pattern waveform loaded (registered) is output from Model MR8791 Pulse Generator
Unit.
FGP The waveform generation program file is loaded in channels of a specified arbitrary waveform
generator module.
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4.4 Managing Files

Click [FILE] to display the File screen. Data saved to storage media can be managed on the File

screen.

Select a file from the file list.

NOTE

List of File Operations

Before performing an operation, insert the storage media. When no storage
media is inserted, "NO FILE" appears in the file list of the File screen.

Function indication Description Reference
(GUI) page

Media Change Change media. (p.84)
Save Select channels and save settings data and waveform data as files. (p.103)
Sort Sort files on file list in selected order. (p.107)
Open Folder Open the selected folder. (p.105)
Load Load settings data or waveform data from a file. (p-99)
Copy Copy a file to a specified folder. If selected item is a folder, move to that folder. (p-108)
New Folder Create a new folder. (p.105)
Rename Change a file name or folder name. (p.107)
Delete Delete a file or folder. (p.106)
Format Format selected storage media. (p.54)
Next Page Switch operation indication (GUI).
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| 4.4.1 Saving

You can save settings data or waveform data on storage media. Data will be saved in the folder indi-
cated by the cursor. By using the A/B cursor pair, waveform data can be saved partially.

Procedure

To open the screen: Right-click and select [FILE] — File screen To change the media: (p.84)
. . [Hioki] File
1 Select storage media for saving. I TR
See: "To change the media"(p.84) 2 Narme
I NOKAME
2 Move the flashing cursor into the folder to save. Caaea4UTD
) NOMAME

3 Set the data to save.
Select [Save] and then select [Save Type].

“Refer o Ags 2.4 Save Wavetom Oulpus Data (0 the MediaAn O

Setting Settings data >

Command Sawve [Y]

Wave Binary Waveform data (Binary) 3 Save Type Wave Binary %

4 Save Name  NONAME =

Wave Text Waveform data (Text) 5 Same Name Auto N

(Memory/FFT Function) 6 Division 0Ff w

. . . 12304667 8/9108/11/12/13 Q

Numeric value calcu- Numeric value calculation results (Text) Save [h 00000000 --000 <

lation results ave LN 1718119/20 21 22 23 24 25 26 27 25 29 b=

—

Waveform evaluation Settings data and evaluation area (MR8741 only) g

settings o8}

Q

Waveform evaluation Evaluation area (MR8741 only) « Data saved with the "Text" 8

area option is only for loading to a o

Pulse pattern Pulse pattern data registered in the MR8791* PC a.nd cannpt be loaded 2

back into the instrument. To L

Arbitrary waveform Arbitrary waveform data registered in the U8793* reload the data later into the Qo

Program Program data registered in the U8793* instrument, use the "Binary" QZ,

option. S

*Re:er tol';4.2t.f] Satve Wavzform Output Data to the Media" (p.98) for more infor- |, \yhen [Memory (Int)] is g_

mation about how to save data. selected as storage media, (g

. only settings data can be -n

4 Set the file name. saved. =

Move the flashing cursor to the [Save Name] item. + The waveform evaluation @
Enter the save name. area you have created can

be saved as a black-and-
white BMP file. Saved data
5 Specify the action if a file with the same name exists in the can be edited on a computer

target folder. and loaded back into the
instrument. Edit images in
black and white only.

See: "7.1.3 Alphanumeric Input" (p.141)

Move the flashing cursor to the [Same Name] item.

Auto If no files with the same name exist, saves the file with the des-
ignated name. Otherwise, a 4-digit number is automatically
added to the beginning of the file name (default setting).

If the first character of the file name is a numeral, the
added number will continue sequentially from that number.

Serial Unconditionally, a 4-digit number is automatically added to
the beginning of the file name. If a file with the same name
exists, saves the file, adding the 4-digit number that is in-
creased by 1.

Overwrite Saves the file with the designated name.

Error If a file with the same name exists, an error message will be
displayed.
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6 (When [Wave Binary] is the selected save type)
Select whether to save divided files.
Move the flashing cursor to the [Division] item.

Off Files are not divided when saved.

16M, 32M, 64M  Select the size for Divided Save.

See: "About divided saving"(p.104)

(When [Text] is the selected save type) Command Save
inni Save Type
Set the data thinning number. St Nt TNAVE
Move the flashing cursor to the [Save Thin] item. Qama Hama bt
(Save Thin 0ff |
1/2/3/4/5/6/7/8 9181112131
; ; : ; ; Save Ch ooo0ooo0oo0o0oo0ooao D’
Off Data thinning (sub-sampling) is not carried out. 17181920 21 22 23 24 26 26 27 26 29 1

1/2 to 1/1000 Set the thinning number (out of how many data items to
leave one data item remaining).

7 Select the channels to save.
Move the flashing cursor to the save channel item.

Analog Logic Waveform Calculation
Channels Channels (When [Wave Calculation]
is [On])
|
|1 21345678 91@111213141515"ga\,E L ||Z|
S Eh gooooo0oo - - o0oo0o- - L ﬁLL
ave LN 4711819 29 71 22 23 24 26 26 27 26,29 30 31 32

---------------- o [o]

- Channel will not be saved.
o Channel will be saved.

All Ch Saves waveforms acquired across all channels
(analog, logic, calculated waveforms).

Reset Return to previous settings.

8 Execute the save operation.
Select [Exec].

NOTE File name

The maximum number of characters for the [Save Name] string is 123. The
maximum path length including file name is 255 characters.

About divided saving

Large quantities of waveform data can be divided and saved as multiple files.
Saving divided data creates one or more waveform files and an index (IDX) file.
Then by loading the IDX file, the data in the waveform file(s) is loaded as a
batch.

See: "Batch load of waveform data"(p.101)

Other limitations
Text format data cannot be loaded into the instrument.
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4.4.2 Checking the Contents of a Folder
(Open a Folder)

See the contents of a selected folder (by opening that folder).

Procedure

To open the screen: Right-click and select [FILE]— File screen To change the media: (p.84)
1 Move the flashing cursor to the folder whose contents you want
to see.

2 Click [Open Folder].

A list with the folder contents appears.

| 4.4.3 Creating New Folders

You can create a new folder in the currently displayed folder level.

Procedure

To open the screen: Right-click and select [FILE] — File screen To change the media: (p.84)

1 Display a screen with the folder level where you want to create a

s9|14 Buibeuey ¥ ejeq Buipeo/buines § Jeydeyn

new folder. _
1 2 Select = R
HERNRIEER
2 Select [New Folder]. o SR
[E]3966
3 HHHHH A hlmiii Cm | Ao
3 Enter [Folder Name]. [Fulder Nome | ]
See: "7.1 Adding Comments" (p.138)
4 Select [Exec].
A new folder is created.
To cancel creating:
Select [Cancel].
NOTE Folder name
——————= The maximum number of characters for the [Save Name] string is 127. The

maximum path length including folder name is 255 characters.
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| 4.4.4 Deleting Files & Folders

Delete a file or folder.

Procedure

To open the screen: Right-click and select [FILE] — File screen

1 Select the file or folder you want to delete.

2 Select [Delete].

[DeleteOne] is shown as [DeleteTarget].

3 (When multiple files are to be deleted)
Select [Multi Files].

[DeletePlural] is shown as deletion target.

Slct/Deslct Select the individual file or folder at the cursor.
If something is currently selected, the selection is cleared.

Sict/Deslct All Select all files or folders. If something is currently selected,
the selection is cleared.

Rev Sict Currently selected files or folders are deselected, and cur-
rently not selected files or folders are selected.

Selected files or folders are shown in red (see illustration at right).

4 Select [Exec].

The selected files or folders are deleted.

To cancel deleting:
Select [Cancel].

To change the media: (p.84)

2. Select

\ 2

Command Delete

DeleteTarget De letelne

284

il
m
o

3. Select i
Sy

FENERN N

Command Delete
DeleteTarget DeletePlural

TTIOR T_TFO TFET

(1) READONL Y

10686 AITO
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| 4.4.5 Sorting Files

Sort files in the file list into a specified order.

Procedure

To open the screen: Right-click and select [FILE] — File screen To change the media: (p.84)

1 Select [Sort], and select [Type].

Off No sorting. 1. Select
Name Sorts files by file name characters.
S
Type Sorts files by type (file format) of data (settings, MEM
waveforms, etc.) Tian

Date Sorts files by time and date of creation.

: , f Command Sort
Size Sorts files by size. 1 Type

Foldersf/files are sorted by specified item. 20rder Descending order

2 Move the flashing cursor to the [Order].

Ascending order A — Z — , Old — New, Small — Large

Descending order Reverse sort order

Folders/files are sorted in specified order.

3 select [OK].

The sort screen closes.
You can also sort files by clicking an item name in the file list with the mouse.

NOTE The order format will be displayed in the file list (with A: Ascending order V:
— = Descending order mark) and marked by the GUI.
When there are both files and folders, folders are listed at the top and files at the
bottom.

s9|14 Buibeuey ¥ ejeq Buipeo/buines § Jeydeyn

| 4.4.6 Renaming Files & Folders

Rename a file or folder.

Procedure

To open the screen: Right-click and select [FILE] — File screen To change the media: (p.84)
1 Select the file or folder you want to rename. s 2. Select
RERETE
S e ]
2 Select [Rename]. e
[Framz
3 Select [Enter Char], and enter [Save Namel]. K — Do ama
See: "7.1 Adding Comments" (p.138) [Save Hame BEBENONEAME ]:

4 Select [Exec].

The file or folder is renamed.

To cancel renaming:
Select [Cancel].
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| 4.4.7 Copying a File Into a Specified Folder

You can copy a file into a specified folder.

Procedure

To open the screen: Right-click and select [FILE] — File screen

1
2

Move the flashing cursor to the file you want to copy.

Select [Copy].

Move the flashing cursor to the [Copy Place] item.

Select [Edit].

The Browse folders dialog box appears (at bottom right).

Move the flashing cursor to the copy target folder and confirm
the setting with [Confirm].

(When there are multiple copy targets)
Select [Multi Files].

Slct/Deslct Select the individual file or folder at the cursor.
If something is currently selected, the selection is cleared.

Sict/Deslct All Select all files or folders. If something is currently selected,
the selection is cleared.

Rev Sict Currently selected files or folders are deselected, and cur-
rently not selected files or folders are selected.

Selected files or folders are shown in red (see illustration at right).

Select [Select End].

Select [Exec].
The file is copied to the specified target location.

To cancel copying:
Select [Cancel].

To change the media: (p.84)

2. Select

p J— R

[Eupy Place

USB1:s
S USB1:

5. Select

|

iSRS

A IOR [_MRG 7990

@@@@@AUTD
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The [Printer] sheet lets you specify the print method and make other printing related settings. The
data to be printed are transferred to the PC connected via LAN and printed by using the printer con-
nected to the PC.

— Opening the [Printer] sheet

DT Environment  File Save i Interface [nit 23-Jan 16:59:48
Function:
SYSTEM + EPrinter] | MEMORY

This is available when using the LAN communicatar.
Printer data is sent to the PC assigned as the data collection server.
The data is printed on the printer selected by the PC

PRINT ke + +huto Print t
Select at print No | Auto Print 0ff |

+ [Waveform Printing]

. . . Grid Standard UpsLow Print 0ff
Pressing this key repeatedly displays ||| cn wa Ch te. Zero-Pos Coment | 0ff
the Varlous SheetS Time Yalue Time Text Comment 0ff ¥ 7
List off Print Counter 0ff g
Gauge 0ff [AEIADR
H H Mag /Comp Same to display
[EnVIronment] 4- [lnlt] Print &rea tihale Wave

[File Save]

Q
>
oy
©
=
®
-
o
)
o
5
=
=
@]

[Printer] —p [Interface]

. Select the measurement function.
Hint

Selecting the print method Making printer settings
» Grid Type ( p.113)

See: "5.1 Printing Type and Workflow" ( p.110) * Channel Marker Type ( p.113)
* Auto Print ( p.111) « List (p.114)
* Manual Print ( p.112) * Gauge (p.114)
See: "5.5.1 Screen Hard Copy" ( p.116) * Horizontal axis (Time axis) Zoom (Mag/Comp)
See: "5.5.2 Report Print (A4 Size Print)" ( p.116) (p-114)
See: "5.5.3 List Print" ( p.117) : ;’ppegm}z’er 'ém“ P””i (P 9-1:(5) s)

. T  Zero Position Comment Print ( p.
See: "5.5.4 Text Comment Printing" ( p.117) + Print Counter ( p.115)
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5.1 Printing Type and Workflow

5.1

There are basically three types of printing operations.

Printing Type and Workflow

To print data automatically
during measurement

To selectively print data
after measurement

When the Memory function is used,
data are acquired for the recording
length and then printed automatically.
When the FFT function is used, data is
printed automatically after FFT analy-
sis is exited.

In both cases, print contents are se-
lected before the measurement.

\ 4

(default setting)

When the "Send Print Key" is exe-
cuted by using Model 9333, print
contents can be selected before
printing. This is convenient to print
different items each time.

At the File screen, the file list is print-
ed. At other screens, a list is printed.

To print data immediately
when the "Send Print Key" is
executed by using Model
9333 after measurement

¥

If the "Send Print Key" is executed
by using Model 9333, at Waveform
screen: Waveform

At File screen: File list

At other screen: List

During waveform printing, the range
specified with [Print Area] is print-
ed.

Prepare Model 9333 LAN
Communicator

Prepare Model 9333 LAN
Communicator

Prepare Model 9333 LAN
Communicator

v

Set measurement configuration ‘

[Printer] sheet

[Printer] sheet

[Printer] sheet

‘ Set [Print Select] to [Yes].

‘ Set [Print Select] to [No]. ‘

v

v

Set print target for
[Auto Print]

v

Set the print contents ‘

1
The followings can be print-
ed simultaneously.
» Waveform data
* Numeric value calculation

results
| Measurement ‘
v
| Print ‘

NOTE

’ Start and Stop Measurement ‘

‘ Set the print area ‘

v

| Send Print Key

Settings window

‘ Select the print contents

[ ]
 Either of the following can
be printed.
* Whole waveforms
* A-B waveforms
* Post-/Pre-Trigger waveforms
» Lists (Settings List)

1
During waveform printing,
either of the following can
be printed.
* Whole waveforms
+ A-B waveforms

v

‘ Start and Stop Measurement ‘

v

’ Send Print Key ‘

v

| © Report

‘ Print

Memory function, Auto Print has priority.

‘ Print ‘

When both Auto Print and Auto Save are enabled, Auto Save is executed first.
However, when the Roll Mode function (default setting: Auto) is used with the
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5.2 Making Auto Print Settings

I 5.2 Making Auto Print Settings MEM [FeT

This applies to the Memory function, Recorder function, and FFT function.

Make these settings before measurement.

Measurement data is printed automatically when you press the START key to start measurement.
Make sure that the PC connected via LAN is prepared.

Procedure

To open the screen: Press the SYSTEM key — [Printer] sheet

. unicator.
1 Enable Auto Print. hs the data collection server.
ked by the PC
(Memory Function, FFT Function case:) farte Print
Move the cursor to the [Auto Print] item. (Auto Print 0ff |
Select [On].
Default setting: Off (Auto Print is not carried out)
Tl 21 miis M b m ExS
2 (Memory Function case:)
Make print area settings as required.
. . | Wal |
Move the cursor to the [Print Area] item. Lfm': e are e
1S
Gauge Off
b= /T A Came tn disr
Whole Print all waveform data in internal memory of instrument. (default [Pr int Area Whole Wave]
Wave setting)
A-B Print only A/B cursor defined range of waveform data in internal
Wave memory of instrument.

3 Check the measurement conditions and start the measure-

ment. (Press the START key.) * To output the waveform
data to the PC con-
nected via LAN

Memory Function case: Model 9333 LAN Communicator
Data are acquired for the recording length and then printed auto- is required to be installed on the
matically_ PC to which the data is to be out-

. put. For more information about
FFT Function case: how to operate and configure
Data is printed automatically after FFT analysis is exited. Model 9333 LAN Communicator,

in addition to install it on the PC,
see the instruction manual of

When printing is carried out again after stopping, the range selec- ol SR8 (LA B sttt

tion will be used.

NOTE « When both Auto Print and Auto Save are enabled, Auto Save is executed first.
T+ However, when the Roll Mode function (default setting: Auto) is used with the
Memory function, Auto Print has priority.
 If A/B cursor is On during manual printing after acquiring waveform data, the
range will be printed.

When performing waveform evaluation, the evaluation area will be printed
at the same time. To disable printing of the evaluation area, set waveform
evaluation to [OFF]. ( p.300)
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5.3 Send PRINT key

| 53 Send PRINT key

If the "Send Print Key" is executed by using Model 9333, the data are printed after the print range

and types are selected.

This is also useful to prevent inadvertent printing due to operation errors.

Procedure

To open the screen: Press the SYSTEM key — [Printer] sheet

1 Enable data selection at time of printing

[Printer]

This is available when using the
Printer data is sent to the PC ag

Move the cursor to the [Select at print] item. The data is printed on the prints

Select [Yes].

DD THT L-a.

[ Select at print Ho

Procedure

To open the screen: Press the DISP key —> File screen

2 Start and stop the measurement.

Press the START key to start the measurement.
Press the STOP key to finish the measurement.

During measurement, printing is not possible. Measurement must be stopped be-

fore starting to print.

3 Select print contents and execute printing

If the "Send Print Key" is executed by using Model 9333, the GUI

[Select at print] is displayed at the right on the screen.

Whole Print all waveform data in internal memory of instrument. (default
Wave setting)
A-B Wave Print only A/B cursor defined range of waveform data in internal

memory of instrument. (Memory Function and Recorder Function
only)

About Trig Print waveform data for 10 divisions before and after trigger posi-
tion. (Memory Function only)

List Print main settings.

Report Print the report.

See: "5.5.2 Report Print (A4 Size Print)" ( p.116)

When the selection (except for [Cancel]) has been made, printing starts.

|~

e e Wayve

AmB ave

Hb

it Trig

Lis

T

Repoirt

To output the waveform
data to the PC con-
nected via LAN

Model 9333 LAN Communicator
is required to be installed on the
PC to which the data is to be out-
put. For more information about
how to operate and configure
Model 9333 LAN Communicator,
in addition to install it on the PC,
see the instruction manual of
Model 9333 LAN Communicator.

When performing waveform evaluation, the evaluation area will be printed at the same time.
To disable printing of the evaluation area, set waveform evaluation to [OFF]. ( p.300)
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5.4 Set the print contents

5.4 Set the print contents

Set the print contents on the [Printer] sheet of the System screen.

Print contents setting

To open the screen: Press the SYSTEM key — [Printer] sheet

This is available when using the LAN communicator. (p 116)
Printer data is sent to the PC assigned as the data collection server. -
The data is printed on the printer selected by the PC

PRINT key Auto Print
Select at print Mo futo Print 0ff

[Waveform Printing]

16rid Standard Up/Low Print Dt
2 Ch Mark Ch No. Zero-Pos Comment 0ff
Time Yalue Time Text Comment 0ff ( P117)
List 0ff Print Counter Off
Gauge 0ff
Mag /Camp Same to display
Frint Area lihole Wawve

1 Select the grid type.

Move the cursor to the [Grid] item.

Off, Standard (default setting), Fine, Std Dark,
Fine Dark

2 Select the channel marker type.

Move the cursor to the [Ch Mark] item.

Off Do not print the channel number or com-
ments.
<Print Example>
Ch No. Print the channel number . (default setting)

Comment Print the comments entered in the Channel
W/\/ Ooltage \/\/\/ Settings screen over the waveform.
v A comment setting must have been made.

See: "7.1 Adding Comments" ( p.138)

Channel number. Comment

NOTE Grid Type

Grids displayed on the screen are not reflected in the printout.

Bunuud g Jeydeyn
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Print contents setting

To open the screen: Press the SYSTEM key — [Printer] sheet

This is available when using the LAN communicator. (p 116)
Printer data is sent to the PC assigned as the data collection server. -
The data is printed on the printer selected by the PC.

PRINT key Auto Print
Select at print Na Auta Print 0ff

[Waveform Printing]

Grid Standard 7 Up/Low Print 0ff
Ch Mark Ch Ma. 8 Zero-Pas Comment 0ff
3 Time Yalue Time Text Comment 0ff ( P117)
4 List 0ff 9 Print Counter 0ff
5 Gauge 0ff
9 Mag/Comp Same to display
Print Area Whole Wave

J

3 Select the horizontal axis (time axis) display

value.
Move the cursor to the [Time Value] item.

Time* Print the time from trigger event (unit is

fixed). (default setting)
<Print Example>
Time (60)*  Print the time from trigger event (unit is

modulo 60).
-2.000000 s 5 500 . . L .
div Print the number of divisions from trigger
event.
Time div Sample Num Date* Print the date and time when waveform
was acquired.
1m40 s ’04-10-30 10:20:30
Sample Print the number of samples from trigger
Num event.
Time (60) Date * Printing for external sampling is done according to the

[Sample] setting.

4 Printalist of settings

Move the cursor to the [List] item.

Off Do not print a list. (default setting)

On Print list after waveform.

5 Select the type of gauge.

Move the cursor to the [Gauge] item.

Off Do not print a gauge. (default setting)

<Print Example> List Before
|

Gauge Print gauge before waveform.

Wave

After Wave Print gauge after waveform.

Before&Aft Print gauge before and after waveform.
Wave

6 Set the horizontal axis (time axis) magnification and compression.
Move the cursor to the [Mag/Comp] item.

x10 to x1/200000 (Memory Function case) Print using the magnification or compression ratio set here.
x1 to x1/50000 (Recorder Function case)

Same to display Print using the magnification or compression ratio set for the waveform
screen. (default setting)

NOTE Horizontal axis (Time axis) zoom

When time axis zoom has been set, printing will be carried out using this zoom
setting, regardless of the zoom setting on the Waveform screen.
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7 Setthe upper and lower limit value
Move the cursor to the [Up/Low Print] item.
Off Do not print upper and lower limits. (default
<Print Example> setting)
On Print upper and lower limits.
Upper and
Lower Limit /W\/\/
8 Set the zero-position comment
Move the cursor to the [Zero-Pos Comment] item.
Off Print the channel number. (default setting)
<Pri >
Print Example On Print zero position comment.

Comment —@/\/\/\/\/ The zero position comment is not printed in the following
case:

* When the waveform screen format has been set to X-Y,
or FFT display

* When no comment has been set for a channel

See: "7.1 Adding Comments" ( p.138)

Q Select the counter print.

Move the cursor to the [Print Counter] item.

Off Do not print a counter. (default setting)

Date Print the date of printing and a waveform ac-
quisition count. (Example: 04-8-1-0001)

Name Print a counter name and a waveform acqui-
sition count. (Example: DeviceA-0001)

Bunuud g Jeydeyn

(When [Date] or [Name] is selected)

If you want to begin from an arbitrary count

Move the cursor to the [Counter Num], and set an arbitrary count.
See: "7.1.3 Alphanumeric Input" ( p.141)

The count is automatically cleared to zero when the instrument is powered on.
The count is increased by 1 each time a waveform is acquired. (Maximum count 9999)

(When [Name] is selected)

Enter a counter name.

Move the cursor to the [Counter Name], and enter a counter name (up to 10 characters).
See: "7.1.3 Alphanumeric Input" ( p.141)

<Print Example of Data and Counter> <Print Example of Counter name and Counter>

Date Counter Counter name  Counter
I\ |

I\ |
e =
08-5-1-0001 DeviceA-0001
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5.5 Miscellaneous Printing Functions

I 5.5 Miscellaneous Printing Functions
You can produce a hard copy of the screen display, perform report printing or list printing.

| 5.5.1 Screen Hard Copy

To print the hardcopy of the screen, display the screen to be printed, and then execute the "Print
Screen" by using Model 9333.

GUI print setting

To open the screen: Press the SYSTEM key — [Printer] sheet

LI 8847
oo g

<Print Example>

’ ==

377 oo
3 o

5.5.2 Report Print (A4 Size Print)

The waveform range as displayed on the Waveform screen, upper and lower limit values, and chan-
nel settings are printed in A4 size. When zoom display is enabled, two zoom display screens are
printed.

The A/B cursor pair shown on the Waveform screen is also printed.

If the comment type is set to [Comment] or [Set&Com] on the Comment sheet of the Channel

screen, the title comment can also be printed. ( See: "7.1.1 Adding a Title Comment” ( p.138) )

Procedure

To open the screen: Press the DISP key — File screen, Press the DISP key — Select the [WAVE WIDTH] menu

<Print Example> __ Settings _

Title

tss47

Execute the "Get/Print Report Image" by using
Model 9333.

Upper and Lower
Limit Value

Channel

\ L CursorAB J
\ Value

|
A/B Cursor ;
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5.5 Miscellaneous Printing Functions

5.5.3 ListPrint

This function prints out function status information and channel setting information in list format. The
list settings are the same as for the List function. ( See: "Print a list of settings” (= p.11¢)

Execute the "Send Print Key" by using Model 9333.

NOTE The printed list contains the setting parameters for the acquired waveform data.
— —  The list content will not change even if the settings were changed after the wave-
form data were acquired.

| 5.5.4 Text Comment Printing

A text document edited on a PC can be printed together with a waveform.

1. Create a text file using [Notepad] or another suitable application on the PC.

The maximum size of the text comment that can be imported to the MR8847 is 104 x 200.
Print width will be adjusted to the widest line.

2. Press the SYSTEM key and set [Text Comment] on the [Printer] sheet.

Off Text comment is not printed. (default setting)
Before Text comment is printed before waveform.
Wave

After Text comment is printed after waveform.
Wave

3. Press the FILE key and use the File screen to import the text file created on the
PC into the MR8847.
See: "4.3 Loading Data" ( p.99)

The text file content will be printed along with the waveform when printing.

Print Example _ Positioning with regard to other print items

<Printing before waveform selected> <Printing after waveform selected>

Upper and Lower limit value Numerical calculation results
Gauge

Gauge—

Text comment—

Zero Iposition comment Text comment  List

Bunuud g Jeydeyn
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5.5 Miscellaneous Printing Functions
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Chapter 6

Analytical operations such as display magnification, compression, and search are available on the
Waveform screen.

— Opening the Waveform screen
Click [DISP] in the right-click menu.

A cursor B cursor Scroll bar
(p.120) (p.120) (p.125)
— Disp change — # %lg “’“"""‘l 15,5?02 5%5 | IlTHEl;AElha/Iana\/a11
. A B WAYEES .
PO Upper Limit Value —=— 7 - P e 7 il ot il S
TRIG.SET 3% 5 434) P R e o
STATUS » § ok it 2 s g irebee
CHAN ] Bummm| { 100us/5)
SYSTEM » «1
FILE
Measure
START .
TP Level Monitor
menuaL TRIG | (P-132)
Other
HELP
SANE — —

EsC | ‘%“b / \/ \/

Lower Limit Value 2o
(p134) 0 s = 1.5' ' 186ms - 15@5 2088ms " 256ms

Time Value (p.310)

A/B Cursor Magnifying and Compressing Waveforms
* Read measurement value (p.120) » Magnifying and Compressing Horizontal Axis
« Specifying a Waveform Range (p.124) (Time Axis) (p.129)

» Zoom Function (Magnifying a Section of the
Horizontal Axis (Time Axis) )(p.130)

» Magnifying and Compressing Vertical Axis
+ Moving the waveform (p.125) (Voltage Axis) (p.131)
* Moving the position (p.126)

Moving the Waveform Display Position

@)
0
o
°
p=A
@
-
o
5
<
o}
o
=
3
w
o
=
o)
o
5
=
o
=
=
o
=.
5
Q@
o
S
2
>
5
o
<
»,
cn

Monitoring Input Levels (p.132)

Performing X-Y Synthesis (p-127)

Switching the Waveform Screen (p-134)

» Displaying upper and lower limit values
» Displaying comments
+ Switching the waveform display width
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6.1 Reading Measurement Values (Using the A/B Cursors)

6.1 Reading Measurement Values (Using the A/
B Cursors)

» Time difference, frequency and potential difference (and when scaling is enabled, scaling values)
can be read as numerical values using the A/B cursors on the Waveform screen. The cursors also
allow specifying the calculation and X-Y synthesis range.

* When displaying the X-Y waveform, the A/B cursors can be used to read the measurement val-
ues. Also with a split screen, A/B cursors can be used separately in the graphs to read the poten-
tial difference between the A and B points.

A/B Cursor Settings

To open the screen: Right-click and select [DISP] —> Waveform screen — Left-click [AB CSR] — A/B cursors
settings window

1 Left-click the [AB CSR] icon. P‘E I

Left-click the [AB CSR] icon on the top right of
the Waveform screen.

2 Select the Cursor Type.

Off A/B cursors are not used.

Move the flashing cursor to the [A/B Cursosrs]

. . iv Move in horizontal axis (time axis) direction (X
item and select it.

axis for X-Y synthesis)

Range Move in vertical axis (voltage axis) direction (Y
axis for X-Y synthesis)

Trace Trace waveform data.

3 Select the movement target for the A/B

cursors A Use only cursor A.
Move the flashing cursor to the [Kind] item and A-b Use A/B cursors but move only cursor A.
select it. a-B Use A/B cursors but move only cursor B.
A&B Move both cursor A and cursor B together.
4 Select the measurement target channel
([Subject CH]) for A and B ALL Shows measurement values for all channels.
Move the flashing cursor to the [A] or [B] item (When cursor type is [Trace] or [Range])
and select it. Ch1 to Show measurement values in selected channels

Ch16 out of Ch1 - Ch16 (for 1, 2, 4, 8, 16 screens).
Gr1 to Specify X-Y synthesis for Gr1 to Gr8 (for X-Y
Gr8 screen)

Analog When there is data on which waveform calculation
Ch«Calc has been performed, the cursor target is switched
Ch by analog channel and waveform calculation data.

5 Move the A/B cursors

If you click while the mouse cursor is in the; Ls o 131,57
Waveform screen, the A/B cursors move to that 1 ‘ T
position. Furthermore, you can also move the A ¢ ind:
or B cursor by dragging the A or B cursor mark 20 . p
on the Waveform screen while holding down the Subject Che
left button of the mouse.

3 ﬂg ALL

ALL
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6.1 Reading Measurement Values (Using the A/B Cursors)

If numerical values are hard to read

Right-click and select [DISP] to enable display selection. You can display the wave-
form and numerical values separately.

See: "6.7.3 Switching the Waveform Display Width" (p.135)

If A/B cursors are activated but do not show up on screen

The position of the A/B cursors can be checked on the scroll bar.(p.125)

If the cursor type is [div] or [Trace] cursors, cursor measurements can be made even
if the A or B cursor is off-screen.

To view the waveform before or after the A/B cursors when these are off the
screen

When using the A/B cursors, the waveform at an off-screen cursor location can be dis-
played using the Jump function.

See: "6.3.3 Moving the Position" (p.126)

sIsAjeuy pue BulIOlIUO|A USBI0S WIOBABAN 9 Jaydeyd
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6.1 Reading Measurement Values (Using the A/B Cursors)

Reading Measurement Values on Waveform Screen (for 1, 2, 4, 8, 16 screens)

To open the screen: Right-click and select [DISP] - Waveform screen

<Screen display (time axis cursor)>

A Cursor

Waveform values at the intersection with
each cursor are displayed.

<Cursor Value>

To change the display type:
"Time Value" (p. 310)

B Cursor Cursor A CursorB Values Between
Time Values  Values Values A/B cursors
\E S b ,L N r:.' _______________ _r:.' E—
\ —t  GA.BAms 100 Bdms 5, BBms
/\\ f 1/ 20.8 Hz 18.8 Hz 0.8 Hz
\
N
\ \\/ ' How cursor values are
Voo Frequencies displayed depends on
\ the selected cursor type.
L B Zj%;@— Time Value

Cursor Value Display Example
Cursor Type Cursor Value . pay P
(with two cursors)
t: A, B each cursor value: Time from trigger point or recording | See "Screen display" above
start
div B-A value: Time difference between A/B cursors
(Time Value and A B-AB
Frequency) >
ANV
\VARV/
1/t: Frequency for which tis 1 cycle
A, B each cursor value: Measured value of channel -
Range B-A value: Difference between measured values at A/B cursors | 1. 454y -30.60ny 9. foony
20 =4 48mY -38. BPmY 9. GadmnY
(Measurement A \
B
Time Values Time Val
A, B each cursor value: Time from trigger point or recording start ime vaiues
B-A value: Time difference between A/B cursors
Measurement Values = A ——— ———- — B-A —
. — G8.B6ms 100, 8dms . Bdms
Trace A, B each cursor value: (Memory function) measurement value — %f%ﬂ :ﬁggE %gggx
. (Recorder function) maximum, mini- ’ ’ ’
(Time and Mea- |
surement Values) mum vaiues \
B-A value: Difference between measured values at A/B cursors
A B Measurement Values
/\ /] 7 B-A (Difference between measured values)
\4
<>
B-A (Time difference)

NOTE

You can click [DISP] to display the waveform and cursor values separately.
See: "6.7.3 Switching the Waveform Display Width" (p.135)

* When Using External Sampling: Value t is the number of samples.
» The data measured with MR8990 Digital Voltmeter Unit is updated at each of

the two movement points of the A and B cursors.

* When the voltage range is changed during measurement by the recorder func-
tion: Trace measurement values are acquired at the range settings when mea-

surement was stopped.
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6.1 Reading Measurement Values (Using the A/B Cursors)

Reading Measurement Values on Waveform Screen (for X-Y1, 4 screens)

To open the screen: Right-click and select [DISP] - Waveform screen

<Screen display (X axis measurement value)>

X-Y synthesis of channel 1 and channel 2 waveform Cursor A Value
|:N|m o | =
D.l‘ ] 5 %‘ o - mﬁ __—LW__
B Cursor A Cursor | —— ilH 13— Channel
33, 28nY —— Measure-
. ment Value
G Difference between
measured values at
A/B cursors
— o]
B3. dany
e B e
{CH 17 Cursor B
116, BmY Value
—— Bfy —-
o3. 48mY
ISP ] Eregy
<Cursor Value>
Cursor Type Cursor Value Cursor Value Display Example (with two cursors)
O
" ; " 5
A B See "Screen display” above 3
X j=
. D)
(X axis measure- =
ment value) <> ©
B-A
5
_ <
A Ll (Y axis channels) @
2 —/—$ B-A 5 o — Cursor A o
B W measurement 3
16. Gy U)
value o
Q
@
Y Cursor B )
(Y axis measure- % | —— measurement =
ment value) value S
=
e Difference S
wmy |_____ between mea- a
sured values at %
A/B cursors o
>
5
A B (X axis and Y axis channels) %
%)
Z $BA 0E My Cursor A time and o
. t: 50.BAns
(Y axis) W measurement value
Y: CHz
3.952¥
Trace B-A c B i g
- . T N ursor B time an
(Time and X axis, (X axis) + 1.
N7 ol (e i -y measurement value
ment value) = L i
Time and measure-
- Bef - .
g 5.0 ment value differen-
ii;: — tial between cursor
' AandB
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6.2 Specifying a Waveform Range (A/B Cursor)

I 6.2 Specifying a Waveform Range (A/B Cursor)

When the waveform is shown as a time display, the range can be specified with the div cursor or

Trace cursor.

The specified range will be used for file saving, X-Y synthesis, and numerical calculation. The range
selection will be retained also when the waveform display format is changed.

NOTE

A Cursor B Cursor

19-Sep 17:05:53

S B - B - Bk
4t 5000 100.0ns  50.00ns
i e T 10.0H A

2: Ss
Cursor position can be /
verified. !

The general procedure is as follows.

Set A/B cursors
See: "A/B Cursor Settings" (p. 120)

Specify a range
* Forfile saving:
System screen - [File Save] sheet - [Save Area] item: Select [A-B Wave].
See:"4.2.2 Automatically Saving Waveforms" (p.88)
"4.2.3 Saving Data Selectively (SAVE)" (p.93)

* For X-Y synthesis:
Status screen - [Status] sheet - [Combo Area] item: Select [A-B Wave].
See:"6.4 Performing Waveform X-Y Synthesis" (p.127)

* For numerical calculation:
Status screen - [Num Calc] sheet - [Calc Area] item: Select [A-B Wave].
See:"9.2 Settings for Numerical Value Calculation” (p.214)

About reading measurement values and cursor types:
See: "6.1 Reading Measurement Values (Using the A/B Cursors)" (p.120)

Available range for A/B cursor

The available range depends on the function.

*  Memory function: Recorded measurement data for one measurement

» Recorder function: Up to the range of measurement data recorded during one mea-
surement, or up to the range of measurement data that can be recorded internally,
starting at the point at which measurement ended and going backwards in time.
The following measurement data can be recorded internally: max. 80,000div

When the MR8990 Digital Voltmeter Unit is installed

There may be one data item more than the range (number of data items) speci-
fied with the A/B cursors.
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6.3 Moving the Waveform Display Position

6.3 Moving the Waveform Display MEM [REC]
Position

This applies to the Memory function and Recorder Function.

6.3.1 About Display Position

From the scroll bar you can verify the relative position and size of the displayed portion of a wave-
form within the overall recorded waveform.

Trigger time, trigger position and A/B cursor positions (when using voltage axis cursor or trace cur-
sors) are also displayed.

Verifying the Display Range on the Scroll Bar
Trigger Point A Cursor B Cursor

| Red bar: R ded fi
Blue frame: Screen display range (25 div) ed bar (gf:; bZr ;l:jv\/a\evg;cr::m

Wigl;;oomed display Wmm :Z r\1NIttI|:;n recording
(p-130) DT 9
NEATA]
l VARVELY

\/

Pink frame: Display range (upper waveform)
Blue frame: Zoomed display range (lower waveform)

| 6.3.2 Scrolling the Measurement Waveform

When measuring or displaying an existing waveform, use the mouse to scroll.

Scrolling measured waveforms left or right

To open the screen: Left-click the [WAVE] icon.

1 Left-click the [WAVE] icon. WAy

Left-click the [WAVE] icon on the top right of the Waveform screen.

2 Move the mouse left or right while holding down the left mouse button
(dragging) when the mouse cursor is in the Waveform screen.

The waveform is scrolled.
You can rotate the wheel button forward or backward to make fine scrolling adjustments.

To see past waveforms in Roll Mode
@ You can view past waveforms during measurement by scrolling the

waveforms with the mouse. To redisplay a waveform, select [Scroll].

sIsAjeuy pue BulIOlIUO|A USBI0S WIOBABAN 9 Jaydeyd
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6.3 Moving the Waveform Display Position

| 6.3.3 Moving the Position

You can display the waveform position you wish to view immediately by specifying it with the
mouse.

Procedure

To open the screen: Right-click and select [DISP] — Waveform screen — Left-click the [WAVE] icon — WAVE
settings GUI display

1 Left-click the [WAVE] icon. WAYE)
Left-click the [WAVE] icon on the top right of the Waveform screen.

2 Use the mouse to specify a position on the scroll bar of the
screen.

3 Left-click the mouse.

The selected display position appears on the screen.

Moving the position when [Memory Div: On] with the Memory
function:

Click the [WAVE] icon. With no block displayed in the upper part of
the screen, move the position.

(When a block is displayed in the upper part of the screen, the
desired block can be selected and the recorded waveform can be
displayed. (p.136)
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6.4 Performing Waveform X-Y Synthesis

I 6.4 Performing Waveform X-Y Synthesis [ME M)

This applies to the Memory function.

* To perform waveform X-Y synthesis, go to the Status screen, select the [Status] sheet, and set
[Format] to X-Y1 screen or X-Y4 screen. By assigning any analog channel to the X axis and Y
axis, up to 8 X-Y combo displays can be generated.

* Vertical axis (voltage axis) zoom also applies to X-Y synthesis.

Procedure

To open the screen: Right-click and select [STATUS] — [Status] sheet

) SNSRI, Nun Calc  Memory Div W
o o
[Recording setting] ° o
Timebase 1ms/div 4
Samp | ing { 108.s/3) L] °
Shot 160div L] °
Recarding Period { 1.008 s) ° °
Format [ ] ° [}
1 Farmat ¥-Y Single ® o0 ®
2 Dots-Line Line
3 Combo Area fhole Wave Line Dot
1 Move the flashing cursor to the [Format] item,
and then click. X-Y Single The waveforms of graphs 1 - 8 are shown and

recorded on a single screen.

X-Y Quad The waveforms of graphs 1 - 8 are shown and
recorded on a quadruplet screens.

2 Move the flashing cursor to the [Dots-Line] item,

and then click. Dots Measurement data only are shown as dots.
Order stored in memory will no longer be
known.
Line Measurement data are linked by a line in the

order stored in memory and shown as a wave-
form. (default setting)

3 Move the flashing cursor to the [Combo Area]

item, and then click. Whole All data are used for X-Y synthesis.
Wave
See: "6.2 Specifying a Waveform Range (A/B Cursor)" A-B Wave Only data range marked by A/B cursors is used
(p.124) for X-Y synthesis.

sIsAjeuy pue BulIOlIUO|A USBI0S WIOBABAN 9 Jaydeyd

To speed up the time between mea-
@ surement and waveform display
* When [Dots] is selected for the Dot-Line inter-
polation setting, the waveform will be displayed
faster.

» Specify a range using the A/B cursors. (Memory
Function only)
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6.4 Performing Waveform X-Y Synthesis

Procedure

To open the screen: Right-click and select [DISP] —» Waveform screen — Right-click and select [CH.SET] —
X-Y settings window

4 Set the waveform color in the graph display.

Off Waveform display is off. If [Save Channel] is
Move the flashing cursor to the graph color item to set, set to [Disp Ch] in the Auto Save settings, the
and click it. data will not be saved.
Set the waveform display color. See: "Select the channels to save." (p. 104)
You can also select the same color as for another channel. on The waveform is displayed. Set the display col-

or by clicking [1] or [V].

iable
) 49— 5
5 Select the channels for X-Y synthesis. | H-
Col X i
Move the flashing cursor to the items for the X (time Gri[H]Chl Ch2

Grz B Chl Ch3
Gr3 Chl Chd
Grd - Chl Ch3
Lr5 - Chl Ché
Gré Chl Ch?
Gry Chl Che
Gré - Chl Ch%

axis) and Y (voltage axis) and assign a channel.

The same channel can also be assigned multiple times.

@ Synthesis for A/B section of a waveform

Perform the following steps.

1. Right-click and select [STATUS] to bring up the Status screen, and select
the [Status] sheet.

2. Select 1, 2, 4, 8 or 16 screens as [Format].

3. Right-click and select [DISP] to display the waveform.

4. Use the A/B cursors to specify the range for synthesis. See the following
pages. (p.120), (p.124)

5. Right-click and select [STATUS] to bring up the Status screen, and select
the [Status] sheet.

6. Select [X-Y Single] or [X-Y Quad] for [Format].

@ To move pen on synthesized waveform

You can move the pen over the entire waveform by rotating the mouse wheel
button.(Click the [WAVE] icon while AB CSR is displayed.)
The time at the pen position is shown at the top right of the screen.
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6.5 Magnifying and Compressing Waveforms

6.5 Magnifying and Compressing Waveforms

6.5.1 Magnifying and Compressing [ME M)
Horizontal Axis (Time Axis)

This applies to the Memory function and Recorder function. (However, with the
Recorder function, waveform magnification is not available.)

Data details can be observed by magnifying the waveform along the horizontal axis (time axis).
Also, by compressing the time axis, overall waveform fluctuations can be readily seen.

On-screen magnification and compression is based on the left edge of the screen. However, when
A/B cursor appears on the screen, use the cursor as the standard to expand or compress.

The amount of magnification/compression can be changed after measurement.

Normal Display Magnified Display (x2)

A
VA \

Procedure

To open the screen: Right-click and select [DISP] — Waveform screen

19-Sep 17:47:24

1 Move the flashing cursor to the magnification item, and click

it. WEMORY
Trigger:
2 Select display magnification. A
ITimebase: ‘
Memory Function | me/dly
'ﬂ
i ®2
x10, x5, x2, x1, x1/2, x1/5, x1/10, x1/20, x1/50, x1/100, Shot ‘
x1/200, 1/500, x1/1000, x1/2000, x1/5000, x1/10000, T
x1/20000, 1/50000, x1/100000, x1/200000 .
When [Zoom On] is selected, a section of the time axis will be mag- o
nified.
See:"6.5.2 Zoom Function (Magnifying a Section of the Horizontal Axis ]
(Time Axis))" (p.130) ik
When [All Wave] is selected, the entire recording length waveform -
will be displayed. =
Recorder Function 7

x1, x1/2, x1/5, x1/10, x1/20, x1/50, x1/100, x1/200, x1/500, x1/1000,
x1/2000, x1/5000, x1/10000, x1/20000, x1/50000

NOTE When a waveform loaded from media is displayed at a high compression ratio,
NV i= . the display may be slow to update.

sIsAjeuy pue BulIOlIUO|A USBI0S WIOBABAN 9 Jaydeyd
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6.5 Magnifying and Compressing Waveforms

6.5.2 Zoom Function (Magnifying a Section Mewm]
of the Horizontal Axis (Time Axis))

This applies to the Memory function only.
A magnified section of a waveform can be displayed together with the unmagnified view by splitting
the screen horizontally.
With the waveform displayed normally on the upper half of the screen, a section magnified along the
time axis can be displayed on the lower half.

Normal Display

Zoomed Display

LAAAMAARRAA

AR ALK

Normal Display

\ /)

Zoom

S

Procedure

To open the screen: Right-click and select [DISP] - Waveform screen

1
2

Move the mouse cursor to the magnification setting field
under the time axis range, and click it to display [Zoom On].

Select [Zoom On].

The Zoom function is enabled and the screen is split into upper and lower
halves.

(Upper: waveform to be magnified, Lower: magnified (zoomed) section of
waveform)

Select display magnification for the zoomed waveform sec-
tion.

Move the flashing cursor to the [Zoom Mag], and set the
magnification.

The zoomed waveform section at the lower half of the screen is magnified.
When the same value or a smaller value than the magnification/compression
ratio is specified, the ratio is automatically set to a setting one step higher
than the [Zoom Mag] setting.

Scrolls the zoomed section of the waveform.

See: "6.3.2 Scrolling the Measurement Waveform" (p.125)

To cancel Zoom:

Click the magnification, and select [Zoom Off]. (The condi-
tion is canceled while keeping the inherited zoom ratio.)

Example: When the zoom ratio was set to x5 and zoom is
canceled, the ratio setting will be [x5].

E, ( ;
19-Sep 17:47:24
E— _ MEMOR'Y
CEEEEEEEE ——%%S“LEJJ—?EB‘T" iggar:
Auto
307
Timebase:
1lms/di
Magnifying { 1Bus/S)
and C.0m- Foom Mag:
pressing "
ratio wave- EEER
form (1T 1] 1o6di
\/ mmEEm| ( 100.00s)
e
Fq
(1171} %‘
EEEE i (5
EEEN
) (1171}
Zoom ratio
waveform P "
(B
\ @E F
o~ e
[
12.5ms ’V“"‘
OISR v [ e
) MM T |
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6.5 Magnifying and Compressing Waveforms

To view the entire waveform (Memory function only)

Move the flashing cursor to the ratio item in the settings window and select [All
Wave].
The waveform information for the entire recording length is displayed.

Description About logic waveform display
When the Zoom function is enabled, and the logic waveform display position is at
less than [50pos], the logic waveform will not be displayed.

Example: Display position [30pos]

Normal Display Zoomed Display
| Hioki | > & l!!!gm )

ans Soms. 108ns 150ms 200ms. 250ms. ons 25ms Séns T5ms. 108ns 125ms.

6.5.3 Magnifying and Compressing MEM] [REC]
Vertical Axis (Voltage Axis)

This applies to the Memory function and Recorder Function.
Waveforms on each channel can be magnified or compressed along the vertical axis (voltage axis)
for display.
Magnification and compression based on zero position.
Normal Display Magnified Display

I

i =

VYUY

To open the screen: Right-click and select [DISP] — Waveform screen — Right-click and select [CH.SET] —
Channel settings window ([Analog] sheet)

AR o icb e Lozic )|

Move the flashing cursor to the [Mag] item of the channel to

sIsAjeuy pue BulIOlIUO|A USBI0S WIOBABAN 9 Jaydeyd

adjust, and click it. U
ChCol| Range  Mag ¢ Position LPF |

18 S ol o 5g% -

28 swifxt ) sew -

x1/10, x1/5, x1/2, x1, x2, x5, x10, x20, x50, x100 3 AT . 5Ey -

4 - Smi w1 |+ Sey -

Selecting [Invert] will invert plus and minus in the waveform.
See: "7.7 Inverting the Waveform (Invert Function)" (p.159)

@ To display at an arbitrary ratio
See: "7.5 Variable Function (Setting the Waveform Display Freely)" (p.155)
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6.6 Monitoring Input Levels (Level Monitor)

I 6.6 Monitoring Input Levels (Level Monitor)

All input waveform levels can be monitored in real time.
Analog channels and logic channels can be displayed at the same time.

| 6.6.1 Level Monitor

Procedure

To open the menu: Right-click and select [DISP] — Display Menu

Selecting [Monitor] displays the analog channel level
on the left of the Waveform screen, the logic channel Analog channel level
level on the right of the Waveform screen, and the
monitor numerical values at the bottom of the Wave-

form screen.

18-Sep 13:21:50
|

=

oL -
AmmEm

Diéplay men

u

To hide the level monitor .
Monitor values of analog channels

(Up to 6 digits are displayed.)

Select [Monitor] again.

Display format 2 - 16 screens (p.72)
Level monitors are displayed for each graph.

Upper and lower limit indication is combined with
level monitor.

See: "6.7.1 Showing Upper/Lower Limit On Waveform
Screen" (p.134)

Logic channel

T Thns isans level display
~ How to View a Level Monitor
Level display of an analog channel Level display of logic channels
|:| — High When the display setting is On,

Level Range Full Span

N . the part indicated in white takes
Input Waveform Display E — Hi gh& Low the color specified for the wave-
form display. When the setting is
—_ - — Low Off, the part becomes gray. The
part indicated in black takes the
background color.

NOTE Input levels are not displayed for channels having no corresponding module

installed.
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6.6 Monitoring Input Levels (Level Monitor)

| 6.6.2 Numerical Value Monitoring (DMM Display)

Input values can be monitored as numerical values in the same way as with a DMM (digital multim-
eter).

Procedure

To open the screen: Right-click and select [DISP] — Left-click the [DMM] icon

Left-click the [DMM] icon. -

Left-click the [DMM] icon on the top right of the Waveform
screen.

The display changes to numerical value (DMM) display.

| HioKI | Lt Y 18-5sp 13:23:32
|

+0VER,

+VER,

—Display menu

To return to the Waveform screen

Left-click [Back to waveform] in the display menu on the right of the
screen.

To pause (hold) display

Left-click [HOLD ON/OFF] in the display menu on the right of the screen.
The HOLD mark appears at the top of the screen to indicate that the
screen is in the HOLD state.

Click [HOLD ON/OFF] in the HOLD state to cancel hold.

Zero adjust

sIsAjeuy pue BulIOlIUO|A USBI0S WIOBABAN 9 Jaydeyd

Zero adjustment (calibration for MR8990) can also be performed in the
numerical value (DMM) display screen. Left-click [Exec Zero-Adjust] in
the display menu on the right of the screen.
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6.7 Switching the Waveform Screen Display (Display Menu)

6.7 Switching the Waveform Screen Display

(Display Menu)

The display menu allows you to bring up additional information such as upper/lower limit value indi-
cation and comment display. It also allows you to set the waveform display width.

See: About level monitor (p.132)

Procedure

To open the menu: Right-click and select [DISP] — Display Menu

Upper and Lower
Limit Value

To hide the menu:
Select the same menu again.

—— Displayed sheet

switching

Comment

Display Menu

I 6.7.1 Showing Upper/Lower Limit On Waveform Screen

Select [Limit Value] to show the upper/lower limit value indication on the Waveform screen.

| 6.7.2 Showing Comments On Waveform Screen

Select [Comment] to show the comment indication on the Waveform screen.

Comment information must have been entered via the [Comment] sheet on the Channel screen.
See:"7.1 Adding Comments" (p.138)

When overlapped with other displayed elements, the comments may not display properly. Hide the Chan-

nel Settings Window, Trigger Settings Window, Level Monitor, etc., or decrease the [Wave Width].
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6.7 Switching the Waveform Screen Display (Display Menu)

6.7.3 Switching the Waveform Display Width

Select [Wave Width] to change the display width of the Waveform screen.

If a waveform is hard to see because of numeric value and settings information, this function can be
used to separate the waveform and other information.

The function is also active for the Channel settings window and Trigger settings window.

| 6.7.4 Switching the Format (MR8741 Only)

The screen changes each time you click [Format].

| 6.7.5 Changing the Monitor Values (MR8740 Only)

Click [Change Ch] to change the channels displayed at the bottom of the screen (CH1 to CH16 and
CH17 to CH32).

When level monitoring is ON: The channel displayed for analog monitoring changes.
When level monitoring is OFF: The channel displayed for the range setting changes.

6.7.6 Switch the Displayed Sheet

Select [T]/[{] to switch the displayed sheet.
The settings of each displayed sheet can be specified on the Unit List tab of the Channel settings

window.
See: Refer to "3.5.4 Display Sheet" (p.80)

sisAjeuy pue BuLioluol\ UsaI0S WlojeABAN 9 Jaidey)
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6.8 Seeing Block Waveforms

6.8 Seeing Block Waveforms [V E M]

This applies to the Memory function only.
If recorded by memory division, the usage status of blocks can be checked. Furthermore, the
desired block can be selected and the recorded waveform can be displayed.

When memory division is not used, depending on the record length, it is possible to display the last
16 measured waveforms.

See: "6.3 Moving the Waveform Display Position" (p.125)

Blue blocks:
Saved blocks (blocks in use) Data trigger time of the selected block
(]joxi] )
Y T - B R | | 1 O O F B B B

Mo. 30

Green blocks: Currently selected displayed block
Blocks with light blue frame: Referenced blocks

1 Right-click and select [DISP] to display the
Waveform screen.

2 When the waveform display position is
displayed, left-click the WAVE button
on the top right of the screen to switch
to block display. m ,
E |

3 Left-click the rectangle of the block to display. When there are more than
32 blocks, click to the right side of the last block to display the next 32
blocks, and click to the left side of the first block to display the previous
32 blocks.

@ When you want to overlap with other blocks (reference blocks)

Open the Status screen to the [Memory Div] sheet and set [Ref Block] to [On]
and select [All Blks On].

See: "11.2 Display Settings" (p.244)
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I Chapter 7

Various utility functions are described in the section.

Adding Comments (p.138) Applicable measurements and settings

» Displaying Waveforms During Recording
Converting input values (Scaling) (p.148) (p-145)

» Overlaying with past recorded waveforms

(p-146)

Setting the waveform display freely(p.155)

Detailed module settings (p.161)
Fine Adjustment of Input Values  (p.158) + Making anti-aliasing filter settings

» Selecting the thermocouple type
Inverting a waveform (p.159) » Making reference point compensation settings

» Making wire break detection settings
* Making data updating settings
Copying a setting to another channel(p.160) « Executing auto balance

» Making probe attenuation settings

* Making response settings

* Making measurement mode settings

~
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7.1 Adding Comments

| 7.1 Adding Comments

This section explains how to enter title comments and channel comments.
Information about alphanumeric input is also provided.

| 7.1.1 Adding a Title Comment

When you enter a title comment, it can be displayed at the top of the Waveform screen. (Allowed
number of characters: up to 40)

Procedure

To open the screen: Right-click and select [CHAN] — [Comment] sheet

CIedl.. Unit List Each Ch Scaling i ebOmmER . [To viaveform
[Title] —

1 Title Comment

[(Each Channel ]

InputUnit Ch  Comment
1

ANALOG
2
3
TEMP
4
1 Enter a title comment.
Move the flashing cursor to the [Title Com- 'MPut gr:z E‘I’Emtm‘?”t tTeXt't" »
ment] item, and then click. + "Entering Text" (p.141)
Clear Clear entered information
Undo Return to condition of preceding step

@ To select from preset terms

Clicking [PRESET] after activating text input brings up a list of preset terms.

It is also possible to select words from previously entered titles (History func-
tion).

See: "Entering Text From a Term List Or History List" (p.142)
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7.1.2 Adding a Channel Comment

Comments added for each channel can be displayed on-screen. (Allowed number of characters: up
to 40)

@ To display a comment on the screen
Right-click and select [DISP] , and then select a comment.
See: "6.7.2 Showing Comments On Waveform Screen" (p.134)
To copy a comment to another channel

The [Comment] sheet can be used to copy a comment.
See: "7.8 Copying settings to other channels (calculation No.) (Copy function)" (p.160)

Procedure

To open the screen: Right-click and select [CHAN] — [Comment] sheet

[Each Channel]

1

ANALOG 5

3
TEMP A 7

IC /RMS 2

ANALOG !
g (@)
9 0
ANALOG 3
16 @
R Entelr o Losiertep <
Enter the comment for each analog chan S
1 nel_ E
Move the flashing cursor to the [Comment] 'MPut g”te_rfé”?m,e”tfxt; » én
item, and then click. ee: "Entering Text” (p.141) a
Clear Clear entered information g
Undo Return to condition of preceding step @

@ To select from preset terms
Clicking [PRESET] after activating text input brings up a list of preset terms.
It is also possible to select words from previously entered titles (History func-
tion).
See: "Entering Text From a Term List Or History List" (p.142)
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P Unit List Each Ch Scaling . COier:. To wave form|19-Sep 13:52:54

[Enalag Function:
Bhalag? MEMORY
[Built-in Logic] A
1
2
L& 3
4
1
2
LB 3
4 .

2 Enter the comment for each logic channel.

Input Enter comment text.
See: "Entering Text" (p.141)

Move the flashing cursor to the [Comment]

item, and then click.
Clear Clear entered information

Undo Return to condition of preceding step

@ To select from preset terms

Clicking [PRESET] after activating text input brings up a list of preset terms.

It is also possible to select words from previously entered titles (History func-
tion).

See: "Entering Text From a Term List Or History List" (p.142)
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| 7.1.3  Alphanumeric Input

Move the flashing cursor to the setting item for which to make the input, and choose the content with
the mouse.

Entering Text

1. Move the flashing cursor to the field for entering text with the mouse, and then

click [Enter Char].
A virtual keyboard appears.

(ETTT__Unit List Each Ch Scaling _JCoMBNTN. _m—w FTETED
—Fun:tmm
[Titlel O NEORY
L
Title Coment —

[Each Channel ]
Ch Coment
ANALOG

3

TEYP .
5

DLRMS 2
7

8

ANALDG

ANALOG

11 Enter on LogicPage

LOGIC 37 Enter on LogicPage

STRAIN

DC/RMS

Input the title conments (up to 40 characters).

Hint

2. Select a character from the virtual keyboard to enter it.

BT UnitList N . To Waveform]19-Sen 16:51:59
# Character input position Function:

Di Move with << >> or the mouse wheel. HEMDRY

WWMHHH
L|lelcTole] [FlalHl1]y] [kILM[N[D]
[|[ulrls[T] [Ulvlwlx[¥] [ T[T
[|Ielcldle] Clelhlili] [k alnla
[TalrTsTt] [ulvlwlxly] =TT 1]

~

LT I I I 1 L L L I I 1 I L L O
Character selection cursor 93;
©
—
List Histary (0]
® =
RESET  [SPACE ms]) ~
C
=
o g
a4_pB T
L ¢ 5
ESC
2
. PR o
[Inpt|Char:F2]  [StringFix:F5] | S
bi Input the analog comments {up to 48 characters). (2]
n
Copfiem

RESET: Deletes all entered characters.

SPACE: Inserts a space.

OVWRY/INS: Toggles between Overwrite (OVWR) and Insert (INS) mode.
<<: Move the character input position left.

>>: Move the character input position right.

3. Select [Confirm] to accept the entry.
Click [ESC] to cancel the input.
(Clicking [ESC] again closes the virtual keyboard)

NOTE Entering units and symbols
— X = Characters entered at the unit may be saved differently.
Save (saving of numerical calculation results or text format information)
2512,3 543 1> ~u, Q> ~0, & —> ~e, °—> ~C,
+—> ~+, ue (display only)—uE, °C (display only)— C
Characters not allowed in the file name have been detected. (Please use only
uppercase letters.)
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Entering Text From a Term List Or History List

While the virtual keyboard is displayed, clicking [Term List] displays preregis-
tered words.
Also, clicking [History List] displays words entered in the past.

1. Move the flashing cursor to the comment field and select [Enter Char].
The virtual keyboard appears.

ETT__Unit List Each Ch Scaling __ADOTEntam. T eveo [ -e 14003
’ Function:
[Title] L
l:
Title Coment —
[Each Channe]
©h Coment
1
RIS
3
LU
5
RS g
7
ANALDS L
9
ANALDS
11 Enter on LogicPase
LOBIC 3y Enter on LogicPase

STRAIN

DCARHS

P Input the title comments (up to 40 characters).
int

2. (To select from preset terms)
Click [Term List ].

A list of preset terms appears.
ET Uit List JNEGchECREE  Scaling Comment

woltage

Current
BIi2030e) (s[6[7lels) ([ 1] power
[A[8ICTDIE] [FIGIHIITJ] [KILTMINIO! [voltaze
PRRET] TVEEY ZLITT] temperature
ablelale] [k 1 lnlnlo | wreerature cvcle
[plalrls[t] [ulvlalxly] [z Sreauency frequency
[ I#e% v LT I X
Han e eration , || revelution
PP G acceleration
o flow
[RESET SpacEl  [«d B NS | pressure
power supply
Selectlig CDnt ro |
SelectLi€ = gna |
contact
[lnputList:F2] Lconfirm:FS(Back set character) 1 normal 7|

(To select from past input)

Click [History List].
A History list appears.

BT Unit ListJSEaciubim, Scalin o
T
@iz (s6(7180 [T Btnalog
KL
[PTQIRISTT) [UIVIWIXTY] [Z[ [ voltage
[alblcldle] (flelh[il]) [k[ilal finalogh
olalrIs[t] ELITL tnalogl
[T-T#ls2] BFTDT: GIELIT. nalog?
BRSPS 2[alf\ ] ALY nalo
EREEN #nalogs
I — ¢ |Bnalozd
RESET PACE S
ESE SPACE] K< > 1IN AnangS
tnalogh
s | 03027
4
wp | Analog8
Bralog?
Finputl ist:F2] [conti msFS{Back set character)] | #nalog18 7

Click [ESC] to cancel selection from the history list.

3. Select the word to enter from the list. You can also select the word to enter by
double-clicking it.

4. Select [Confirm] to accept the entry. The virtual keyboard disappears.
To return the edited field to the original condition, select [Undo].
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Entering Numerals By Up/Down Action

1. Move the flashing cursor to the numeric input field and select [Up-Down].
A virtual keyboard for digit input appears.

(E__nitList___Esch Cn__JesSealingse. Coment e vevetorm] s 15:7.8)

Function:
NEMRY

Method Ratio

i

Ch'Set | Ratio | S it
1ONDM[_ 1.6006 |  0.6000 v
2 0ff L6000 0.6000 v
3 0ff L6000 0.6000 v
4 0ff L6000 0.6000 v
5 0ff L6000 0.6000 v
6 0ff  L.Goo  0.6000 v
70ff Loe 0.6000 v
8 0ff  Loe  0.0000 v
9 0ff Lo 0.0000 v
10 0ff L.eooa 00000 v
110ff Leoa  0.0000 Hz
12 0ff Leooa  0.0000 He
130 Leooa 00000 v
16 0ff Leooa 00000 v
5 0f L.eooa  0.0000 v
16 0ff 1.0008 0.8009 v

fjnals;

Input the parameter t cal quantity of an input signal
Hint  of 1V. Multiply the inout value with the scaling ratio and add the offset
value to get the post-scaling value.

2.  Click AV in the displayed up-down input window.

This allows you to change the value of the corresponding digit.

 Click a digit that can be changed.

The selection cursor moves to that location.

* Rotate the mouse wheel.
This allows you to increase or decrease the value of the digit where the selection cursor is
located.

If the value is changed in the A (up) direction, the current numeral itself
increases. 7
(If there is a minus sign at the beginning, the numerical value of the digit
decreases [the set value increases].)

3. Click [Confirm].

The currently set value is entered.

Click [ESC] to cancel the input.

suopound AN £ 4e3dey)d




144

7.1 Adding Comments

Entering Numerals With a Numeric Keypad

1. Move the flashing cursor to the numeric input field and select [Tenkey Entry].
A virtual keyboard for numeric keypad input appears.

(BT __nit ListEech Ch__JmSealigme, Coment Moo £.7.5)

Method  Ratio

[ehiset | Croffset i
1 NUM .0000

2 011 1.0000  0.9000

301 L.ogeo  0.9000

4011 Logeo 0.0000

S 0 1.0000  0.9000

6011 1.0000  0.0000

701 L0000 0.0000

8 0ff 16000 0.0000

9 0ff 1600 0.0000

10 0ff 1.6009 0.0000
11 0ff 1.6008 0.0000
12 0ff 1.6008 0.0000
13 0ff 1.6088 0.0000
14 0ff 1.6688 0.0000
15 0ff 1.6688 0.0000
16 0ff 1.6688 0.0000

Input the parameter to convert to the physical quantity of an input signal
Hint  of 1V. Multiply the inout value with the scaling ratio and add the offset
value to get the post-scaling value.

2. Use the virtual keyboard for numeric keypad input.

|:| BS: Delete 1 character

7189 E C: Delete all characters
45 E: Exponent entry
1|2 M, m, k, M: Unit prefix

@ | |+ M
EEEEE;(E_ Enter

Max 9. 9999E+09

L O D
A ENES

3. Click [Enter].

The entered value is confirmed.

Click [ESC] to cancel the input.
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7.2 Displaying Waveforms During M Ewm]
Recording (Roll Mode)

This applies to the Memory function only.
You can display the waveform at the same time as the data are acquired.

+ If measurement is carried out at low sampling speed settings using the Memory
function, a long time will be required until data for the entire recording length have
been collected. In such cases, the Roll Mode function is convenient.

» The new waveform scrolls automatically.

To open the screen: Right-click and select [STATUS] — [Status] sheet

Move the flashing cursor to the [Roll Mode] item.

Off Normal recording. Data is displayed only after acquiring the
specified recording length.

On Waveforms are displayed while recording (with 10 ms and
slower settings). When the timebase is set to 5 ms/div or faster, [Utility functions]
waveforms are not displayed until after acquisition has fin- [ Roll Hode Auw]
ished. - B

Auto Regardless of the timebase setting, whether or not the wave-
form is displayed depends on the waveform display magnifica-
tion settings while the data is being recorded. However, when
the waveform is displayed using a time axis slower than 100
ms per division, or when the time axis range is 5u s/div , the
waveform will be displayed after it has been captured.

~

NOTE During longer recording operations, the waveform will scroll, so that you can
— =  always observe the latest signal.

Description when the Roll mode function is [On]
The roll mode cannot be used simultaneously with the following functions.
* Overlay (p.146)
* Memory division (p.241)
» Waveform calculation (p.227)
When the functions above are set to [On], the roll mode function is automatically
set to [Auto].

When the Roll Mode function is Off

Waveforms are displayed after the data has been acquired for the entire record-
ing length, so with slow sampling there may be a long wait after starting mea-
surement before the waveform is displayed.

suonound Aynn 2 Jeydeyn
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7.3 Displaying New Waveforms Over Past Waveforms (Overlay)

7.3 Displaying New Waveforms Over Past mewm]
Waveforms (Overlay)

This applies to the Memory function only.
Displayed waveforms are retained on-screen and overlaid with new waveforms.

» Use this to compare new waveforms with those recorded immediately before.
(When the trigger mode is [Repeat] or [Auto]) (p.191)

* There are two overlay methods: automatic overlay during measurement and
manual overlay.

Normal Display Waveforms with the Overlay Function

Procedure

To open the screen: Right-click and select [STATUS] — [Status] sheet

Move the flashing cursor to the [Overlay] item.

Off Overlay disabled.(default setting)

Auto Each time a waveform is acquired, it is automatically dis- CUtitity functions]
played as an overlay. Pell heds bt
When the trigger mode is [Cont.] or [Auto], waveforms will [ Over lay 0ff ]

be overlaid from start until stop.

Manual Overlay waveforms on the screen manually. Regardless of
the trigger mode, the waveform is left on the screen.
(= p.146)

This mode cannot be used simultaneously
with the Roll Mode.

"When the Overlay function is enabled
([Auto] or [Manual])." (= p.147)

Manual Overlay (Any waveform can be retained on-screen)

To open the screen: Right-click and select [DISP] —>Waveform screen

Move the flashing cursor to the [Overlay].

ot
168d i
Overlay  Clicking [Overlay] leaves the loaded waveform on the ( 1.608 s)
screen. Overlay
The overlay is displayed until the waveform is cleared. [F
Clear Clears the screen of all overlaid waveforms. MuaFllEs

Cleared waveforms cannot be displayed again.
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7.3 Displaying New Waveforms Over Past Waveforms (Overlay)

Description When the Overlay function is enabled ([Auto] or [Manual]).

» The Roll Mode function (p.145) and Overlay functions (p.146) cannot both be
enabled at the same time. When the Roll Mode is enabled, the Overlay func-
tion is automatically set [Off]. And when Overlay function is enabled, automat-
ically turns the Roll Mode [Auto].

» The following operations are not available on the Waveform screen.
Waveform scrolling, Zoom function On/Off, Changing horizontal axis (time
axis) magnification/compression, Changing zero position

* In the following cases, overlaid waveforms are cleared and only the most
recent waveform is displayed.

* When [Format] was changed on the [Status] sheet

+ When the [Combo Area] setting has been changed ([Format] set to [X-Y
Single] or [X-Y Quad])

» Waveform display setting was changed on [Unit List] sheet or [Each Ch]
sheet (Display magnification, zero position, variable, display on/off, wave-
form color)

~
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7.4 Converting Input Values (Scaling Function)

7.4 Converting Input Values (Scaling Function)

About the Scaling
Function

Scaling Methods

Use the scaling function to convert the measured voltage units output from a sensor
to the physical units of the parameter being measurement.

Hereafter, "scaling" refers to the process of numerical value conversion using
the Scaling function.

Gauge scales, scale values (upper and lower limits of the vertical axis (voltage
axis)) and A/B cursor measurement values can be displayed in scaled units.
Scaling is available for each channel.

Before Scaling After Scaling
® | ® 1
0.1+ 50 +
Y A T N 0L

Scaling Setting Example
See: When using a clamp sensor (p.150) (Example: Converting [V ] =>[A])
When using the Strain Unit (p.151) (Example: Converting[ue ] > [G 1)

Two scaling methods are available:
» Conversion Ratio Setting
+ Two-Point Setting
(:Example: Converting [V] — [A])
Conversion Ratio Setting
Set the physical value per volt (conversion ratio:  Convert from slope (conversion ra-
eu/V) of the input signal, an offset value and mea-  tio) and offset value
surement unit name (eu: engineering units) for

conversion, so measurement values acquired as [A]

voltage are converted to the specified units. /

Example:

Conversion ratio: A value per volt, Offset value:

B, Unit name: A B$ >

VI

Two-Point Setting
Conversion ratio and offset value are

Set the voltage values of two points of the input calculated from the two points and

signal, the converted unit value of these two

converted

points and the name of the converted measure-

ment units, so measurement values acquired as [A] 4

voltage are converted to the specified units. Ay

Example:

Voltage value at Voltage of units to AL

2 points convert >

Vy: Higher poten-  Ay:  Value for higher VL, VH [V]
tial point potential point

Vi: Lowerpoten- A[: Value for lower Actual measurement values
tial point potential point Converted unit values

Unit name: A
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Procedure

To open the screen: Right-click and select [CHAN] —[Each Ch] sheet

[Scaling]
T Set NUM Clamp Clamp. . . Display selecting [Ratio] for [Method] item
2 Method Ratio 3 Unit W
4 Ratio 1.6009 4 Qffzet 0. a0E0
( NT= LT [FEE=NT™ [FEE=TIEra—
2 Method Point 3 Unit Y
Displ lecting [Point] for [Method] it
Input  P1 50.000r 4— Scale Pl 50.000n isplay selecting [Point] for [Method] item
[nput P2 -56.666m — bScale P2 -56. 866m
41 Enable the Scaling function.
Move the flashing cursor to the [Disp] item. off No scaling.
NUM Displayed as a decimal and includes a unit (m,
k, etc.).
SCI Displayed as an exponent (the power of ten)
2 Select the scaling conversion method.
Ratio Specify by conversion ratio.

Move the flashing cursor to the [Method] item.
Point Specify by two points.

~

3 specify the physical units.

Move the flashing cursor to the [Unit], and enter

the physical unit name. (Up to 7 characters)
See: "Entering Text" (p.141) Input example:
Decimal1.2345 mV

. . Exponent1.2345E-03V
4 Enter the numerical values for conversion.

When you have selected [Ratio] (set conver- Enter numerical values in each field.
sion ratio and offset)

Move the flashing cursor to the [Ratio] and [Off-
set] items.

When you have selected [2-Point] (set input val- Enter numerical values in each field.
ues for two points and the values after conver-
sion)

Move the flashing cursor to the [Input P1], [Scale
P1], [Input P2], and [Scale P2].

-9.9999E+9 to 9.9999E+9

suonound Aynn 2 Jeydeyn

-9.9999E+9 to 9.9999E+9

NOTE « When saving text or results of numerical calculation, some characters and
T — symbols used for display on the instrument will be converted as follows.
(MR8740/MR8741 display — saved string)

2

—»12,3 543, 1> ~u, Q> ~0, s> ~e, °>~C,
+— ~+, ue (display only) —»uE, °C (display only)— C

@ To enter the current input value as is for P1 or P2
Select [Monitor Val].
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@ To reset Scaling settings:

Move the flashing cursor to the [Setting], and select [Reset].

To copy the scaling setting to another channel
The Channel screen - [Scaling] sheet can be used to copy a setting.
See: "7.8 Copying settings to other channels (calculation No.) (Copy function)" (p.160)

Using the Scaling and Variable functions (p.155) in combination:
The full span of output from a sensor can be displayed. (p.157)

NOTE At factory shipping, automatic correction of the variable function (p.311) is set to
— = [On].
At this time, the Variable setting is altered so that it is linked to (dependent upon)
the vertical axis (voltage axis) range and scaling settings. If you want the Vari-
able function setting to take priority, use either of the following procedures:
» Set Scaling first, and then set the Variable function
» Set a Variable value before Scaling, and then set Scaling.

When automatic correction of the Variable function (Variable Auto Adjustment) is
disabled ([Off]), the Scaling and Variable settings are unlinked (independent of
one another).

| 7.4.1 Scaling Setting Examples

Using a Clamp-On Probe

Example 1 Measure with the 10 A range of the Model 9018-50 Clamp On Probe and
display the measured data in units of [A] (Amperes)

The 9018-50 Clamp On Probe provides 0.2 V output when measuring 10 A. So
Scaling should be set to display 10 A with 0.2 V input (and 0 A with 0 V input).

[Scalingd Setting Items Setting Choice
MO e ;D'::T C;:;‘:N Disp NUM or SCI
Ratio 16069 Clanp Clamp 9018-50
Range 104 1] Unit" A
Method” Ratio
Ratio” 50.000

* Set automatically when clamp is selected.

Selecting a Clamp Type
1. Move the flashing cursor to the [Clamp] item, and select [Select].
The flashing cursor moves to the [Model] item.
2. Select [9000 ~ ].
The flashing cursor moves to the [Clamp].

3. Select [9018-50] from the clamp list and select [Confirm].
Units, scaling method, and ratio are set automatically.

4. Select the same range of the clamp when using the range selection type.
Select [10A] here.
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However, you may need to switch the vertical axis (voltage axis) range to suit
actual input values.

For example, to display +0.2 V at full scale, set the vertical display to 20 mV per
division (the instrument's 20 mV/div range)

02— 10 ——
vlooL B w4 /’\ With scaling, signals from the sensor are
01 -+ 50 acquired as current values.
4 / < / A/B cursors and gauges are displayed
0+ —_— 0| with current (Ampere) values.
T T See: Upper/lower limit: (p.134)
0.1 50 + Cursor A/B value: (p.120)
02 -10 -
Before Scaling After Scaling

Using Model 8969 or U8969 Strain Unit

Example 2 Using the 20 G rated capacity and a strain gauge transducer with 1000
uVIV rated output, display measured data in units of [G]

For the rated capacity and rated output, consult the calibration record of the
strain gauge transducer to be used. Set as follows:

Setting ltems Setting Choice

[Scalingl
set MM . Disp NUM
Rated Cap 28 BEE Unit 5 Unit G

RatedOutput 1. 8888k M A
Rated Cap 20 [G]

(Rated capacity)
Rated Output 1k

~

|
(=]
|
|

1600 —

1200 By using the Scaling function, signals 9
(el 800 1 from the strain gauge transducer are %
acquired as physical values. T

T . =

ol A/B cur-sors and gauges are displayed ~
as physical (G) values. c

T 1 See: Upper/lower limit: (p.134) =

800 e 8T A Cursor A/B value: (p.120) <
-1600 — ——F—— -6 a
Before Scaling After Scaling g'

S

»

NOTE Set the parameters such that the rated capacity divided by two times the rated output is
_NVIE _ less than or equal to 9.9999 x 10°.
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When a calibration factor is stated in the strain gauge transducer inspec-
tion records

Set the [Method] item on the [Scaling] sheet to [Ratio].

Example 3 Measure using a strain gauge transducer with a calibration factor of
0.001442 G / 1 x 107 strain’, and display the measured data in [G] units.

The value of the calibration factor (0.001442 [G]) is set as the conversion ratio.
(* 107 strain = pe)
Move the flashing cursor to the channel to set, and making settings as follows.

Setting Items Setting Choice

Disp NUM
Unit G
Ratio 0.001442 [G]

(Conversion ratio) (displays as 1.4420m)

EEm— MEMUKY
Me thod Ratio -

Ch Set Ratio Dffset Unit

=
=
=
=
R o e D e

FEROPS

Using a strain gauge with a Gauge Factor other than 2.0
The 8969 or U8969 Strain Unit measures the Gauge Rate [Gauge oate 2.0 ]
as 2.0. i
When using the other strain gauge, the Gauge Factor This value cannot be
needs to be set as the conversion ratio. For example, if the ~°"@"9e%
Gauge Factor is 2.1, the conversion ratio is 0.952 (2+2.1).

Example 4 Measure using a strain gauge (2.1 Gauge Factor), and display the mea-
sured data in [G] units.

The scaling (conversion ratio) needs to be calculated to include both Gauge Fac-
tor and physical value conversions. In this case, the conversion ratio setting is
the product of the conversion ratios of the Gauge Factor and measurement unit
scaling.

The Gauge Factor component of the conversion ratio is 0.952, and the physical
value component is 0.001442*
Conversion Ratio = 0.952 x 0.001442 = 0.0013728

As in Example 3, enter [0.0013728] as the conversion ratio.

* To convert measurement values to physical values when using a strain gauge,
calculate using the Young's modulus or Poisson's ratio of the measurement
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7.4 Converting Input Values (Scaling Function)

object. The conversion method depends on the conditions in which the strain
gauge is used.
See: "Appendix 2.6 Scaling Method When Using Strain Gauges"(p.A9)

~
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7.4 Converting Input Values (Scaling Function)

Using the dB value

Example 5 Acquiring the conversion rate to convert 40 dB input to 60 dB

1. For scaling, set the [Method] to [Ratio].

2. Point the flashing cursor to the conversion rate setting and select [dB Scal-

ing].
— E MU T
Ch Set  Ratin o lnit
1 HUM 8.0000 Y
2 Off 1.2602 A. AAAG W
3 Off 1.0608 B.0000 Y
4 Off 1.0808 0.0000 Y
5 Off 1.09609 B.8000 ]
6 Off 1.0608 0.0000 Y
7 0ff 1.0608 B.8006 W
8 | Off 1.0808 8.08000 Y
9 | Off 1.0608 0.8000 Y
18 Off 1.0608 A. AAAG W
11 0ff 1.0608 B.0000 Hz
12 Off 1.0808 0.0000 Hz
13 Off 1.09609 B.8000 ]
14 Off 1.0608 0.0000 Y
15 Off 1.0608 B.8006 W
16 Off 1.0808 8.0000 Y

3. In the displayed entry field and physical quantity field, enter 40 dB and 60 dB,
respectively.
After entering the values, select [Confirm].

See: "7.1.3 Alphanumeric Input" (p.141)

? MEMUEY
Me thod Ratio 17-32

1 HUM 1.6008 8.6668 Y
2 | Off . Y
3 0ff Verity Input Scale i
4 | 0ff 1.6006 Y 16.660 v Y
5 07| 4B value input Y
6 Off i A Y
7| 0ff 46.000 dB v
g | Off Y
9 | 0ff 1.60608 8.0660 Y
18 0ff 1.080600 8.0a08 Y
11 OfFf 1.9008 4.0660 Hz
12| 0fFf 1.6008 8.0668 Hz
153 0ff 1.080600 8.0a08 Y I
14 0Ff 1.8008 8.0668 Y
15 Off 1.6008 8.0668 Y
16| 0ff 1.00608 8.0680 i

) Set the desired physical wvalue in dB.
Hint Conversion rate of the scaling function can be set by using the input
valueldBl and the desired phwsical walue{dB}.

The conversion rate for the entered dB value is entered. (The offset becomes 0.)

e thod Rati ? MEMUKEY
e tho atio -

Ch Set  Ratio  Offset ~ lnit

1 | NUM 16.6688 G.066668 Y

2 | Dff 1.6668 8.06680 W
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7.5 Variable Function (Setting the Waveform Display Freely)

7.5 \Variable Function (Setting the Waveform Dis-
play Freely)

The waveform height and display position can be arbitrarily set along the vertical axis (voltage axis).

NOTE Precautions for using the Variable Function
— =« Verify that the vertical axis (voltage axis) range is set properly for the input sig-
nal.
» The vertical axis (voltage axis) range is unaffected by changes to the upper
and lower limits made by the Variable setting.

The following two setting methods are available:

+ Set the displayed amplitude per division (1div setting)
Set the amplitude to be displayed per vertical division and the zero position of
the waveform on the vertical axis (voltage axis).

Normal Waveform Variable Function (Per-Division setting)
1w
10V
//"\-/\/ /\/ Per Division: 1 V
oV oV Zero Position: 0%

~

» Set the Upper and Lower Limits (Upper-Lower setting)
The upper and lower limits on the vertical axis (voltage axis) can be set to dis-
play the waveform amplitude full-screen.

@)

Normal Waveform Variable Function (Set Upper/Lower Limits) g

©

10V &

™\ / -

10V / v :
//’\/ / Upper Limit: 10 V =

oV it <
oV Lower Limit: 0 V -n

c

>

Q

: . . oo . o
Settings for the Variable function can be made for each individual channel, using 2

the [Each Ch] sheet accessed from the Channel screen (p.156), or for all chan-
nels using the Display range window (p.157).
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7.5 Variable Function (Setting the Waveform Display Freely)

Make the Valiable Function Setting per channel

Procedure

To open the screen: Right-click and select [CHAN] — [Each Ch] sheet

1

Enable the Variable function.

Move the flashing cursor to the [Variable], and select [On].

Set the display range per division

Move the flashing cursor to the [Range(div)], and enter numeri-
cal value.

(Measurement units depend on the measurement mode of the module.)

(When this is changed, the upper/lower limit values for the display also change ac-
cordingly.)

Set the waveform zero position to display on the vertical
axis (vertical axis).

Move the flashing cursor to the [Zero pos%], and enter numeri-
cal % value.

(When this is changed, the upper/lower limit values for the display also change ac-
cordingly.)

(When setting upper and lower values)

Move the flashing cursor to the [Upper] and [Lower], and specify the
values.
When upper and lower values are set, waveforms can be displayed at full
span on the screen.
Depending on the scaling setting, the upper and lower display values may be less
than 1. In such cases, set [Variable] to [On] and then select [Auto Set]. Easy-
to-read upper and lower limit values are set based on the currently set values.

R ]

Wave_Disp Gral
1 Variable On 700
2 Rangel/div) 5. 8000 Upp
3 Zera pos % 5E. a8 Low
[Scaling]
Set MM Clal
Me thod Ratio Uni
Graph
Fmmrn e
Am Upper 50 . A08m
a Lower -56.868m
Clamp Clamg. ..
Unit Y J

©

To reset the settings

Select [Reset] to return the set-
tings to the default values.

NOTE « For information on numeric input, see "7.1.3 Alphanumeric Input" (p.141).

» The [Unit List] sheet accessed from the Channel screen also lets you turn the
Variable function On or Off individually for each channel.

sor's output can be displayed. (p.157)

By using the Scaling and Variable functions together, the full span of a sen-

* When Scaling is enabled, values are displayed in scaling units. When these
settings are changed, the numerical values indicating the display range on the

level monitor are changed accordingly.
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7.5 Variable Function (Setting the Waveform Display Freely)

Displaying All Channels for Making the Variable Function Setting

Procedure

To open the screen: Right-click and select [DISP] — Waveform screen— Right-click and select [CH.SET] —
Display range window

1 2
1 Enable the Variable function. '| /—\ W)
Move the flashing cursor to the [Variable], and select [On]. mmm
g - -S@m S
2 Set the upper and lower limits. i - :ggm ggm
5 - -58m S6m

Move the flashing cursor to the [Upper] and [Lower], and
enter numerical value.

Description When setting combined use of the Scaling and Variable functions

When Auto-Correction of the Variable function is enabled (On, default set-
ting) (p.311)

The Variable function settings change according to Scaling and vertical axis
(voltage axis) range settings. Set Scaling before setting the Variable function.

If you change Scaling settings after enabling the Variable function, the Variable
setting voltage is automatically corrected so that the displayed size of waveforms
is unchanged.

~

When Auto-Correction of the Variable function is disabled (Off)
Set the Variable function after setting Scaling.
If setting the Variable function first, enter post-scaling values (converted physical

values). o
2

To display the full span of output from a sensor '%
By using the Scaling function in combination, voltage from a sensor can be con- :
verted to the physical units of the measurement object. c
Example: 10V E

Set Scaling as follows: T

Scaling: Decimal or exponent, Two-Point Setting 578V g

Units: A /\/\/\/ Q

Sensor Output (Input 1): 1.23 [V]—(Scale 1): 0 [A] 123V g

Sensor Output (Input 2): 5.78 [V]—(Scale 2):10 [A] ov @

(with Variable function Off)
Voltage from the sensor is displayed as voltage.

It is displayed with the vertical axis (voltage axis) range 10 A
and at the zero position set on the Channel settings win-
dow ([Analog] sheet). 0 A
10 A *

The Variable function is set as follows:

Variable: On, Set Upper/Lower Limits

Lower Limit: O [A] Upper Limit: 10 [A]

The full span of output from the sensor is displayed.

0A
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7.6 Fine Adjustment of Input Values (Vernier Function)

7.6 Fine Adjustment of Input Values (Vernier
Function)
Fine adjustment of input voltage can be performed arbitrarily on the Waveform screen. When

recording physical values such as noise, temperature and acceleration using sensors, amplitude
can be adjusted to facilitate calibration.

Normal Display Vernier Function Enabled
12V n n n N N 10V

WARANAWA = AN

VLY

1.2 Vinput is displayed as 1.0 V

Procedure

To open the screen: Right-click and select [DISP] - Waveform screen — Right-click and select [CH.SET] —
Channel settings window ([Analog] sheet)

, . . | AN, \arisble  Lozic
1 Move the flashing cursor to the [$ ] vernier setting item of
. Al
the channel to adjust. e
ChCol Range Mag $Position LPF |
1E | 166mY x1 Se% -
. . ; 28| 2eemy x1 EJ Se% -
2 Make the adjustment while watching the waveform. 5 100y 1 cgr -
Vernierﬁ\ Magnify waveform 4 Seamy 1 - 50% -
Vernier\l/ Compress waveform
Vernier Reset Return waveform to original position

NOTE « The adjustment range is 50 - 200% of the original waveform. The magnifica-
T — tion/compression ratio is not displayed.

* Vernier adjustments cannot be verified on waveforms.
» The waveform data (saved file data) is adjusted by the Vernier function.
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7.7 Inverting the Waveform (Invert Function)

I 7.7 Inverting the Waveform (Invert Function)

This applies to the analog channels only. You can invert the plus and minus sides of the waveform.

Example: + When a current sensor is clamped around a wire with its current direction
mark mistakenly in the direction opposite to the current flow
* When a signal is inputted with spring-pulling force negative and spring-com-
pressing force positive; however, you would like to display the results with
spring-pulling force positive and spring-compressing force negative

Procedure

To open the screen: Right-click and select [DISP] - Waveform screen — Right-click and select [CH.SET] —
Channel settings window ([Analog] sheet)

. . _ﬁ‘v‘ariab]e Logic  Generator
Move the flashing cursor to the [Mag] item for the channel
whose waveform you want to invert.
ChCol Range Mag ¢Position LPF |
10 Smy w1 s -
2 Select [Invert]. o sb (k=1 ): co -
3 28 w1 - s -
4 BV Wl - Sen -

NOTE The waveform data (saved file data) is adjusted by the Invert function.

~
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7.8 Copying settings to other channels (calculation No.) (Copy function)

7.8 Copying settings to other channels (calcula-
tion No.) (Copy function)

At the following screens, settings can be copied to other channels and calculation No. (When the

FFT function is used).

Procedure

* Channel settings window
» Display range window
» Trigger settings window

» Status screen-[Status] sheet- [Analysis] list and [Scale] list (with FFT func-

tion only)

+ Status screen - [Num Calc] sheet

» Status screen-[Wave Calc] sheet

* Channel screen - [Unit List] sheet

* Channel screen - [Scaling] sheet

* Channel screen - [Comment] sheet

The procedure is explained for the Display range window.

To open the screen: Right-click and select [DISP] ->Waveform screen—Right-click and select

A W NN =

[CH.SET]—Display range window

Click the copy source channel number (calculation
No.).

Select [Copy].

Click the channel number (calculation No.) where you
want to paste the settings.

Select [Paste].

To copy to all channels (calculations), select a chan-
nel number (calculation No.) other than the copy
source and select [All Paste].

When you want to copy all the settings on the Unit list/
Scaling/Variable sheets, select the [All setting
Paste] button or [All setting All paste] button.

NOTE When channel settings are copied among different model units, the settings

_ ARG Var 2]

20

@

Logic WaweCale  19-Sep 14:16:38

5]-_-I_
587

168mY =1
200y =1
166my =1
Seemy =1
Smi x1
Smt' %1
St =1
S x1
168méA x1
168mA =1
1Hz- =1
1Hz- =1
St %1
St =1
S x1
St %1

S8%
S84
20%
¢ | 50.006
+| 50.080
. S84
20%
S8%

Zero-&djust

Click:Disp 17-32Ch

] Gty

WAVE A
P

HEMORY
Trigger:
Auto
T 2%
Timebase:
166us/div
L 1lus/S)
®1
[ 186es)

Shot
16686d i v
{ 1.686 s)

EEE Fd

[

6 ey (OHm ey 0 | pESTE

other than scaling cannot be performed. (Scaling copy is available.)
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7.9 Setting Details of Modules

7.9 Setting Details of Modules

Using the [Each Ch] sheet accessed from the Channel screen, you can make detailed settings.

— Opening the [Each Ch] sheet, Making a Channel Selection

Click [CHAN] in the right- tshhoms
click menu. I Unit List ABESCHEGHES,  Scaling Commen t To wav| form]19-See 14:48:36 e| chan-
| Function: nel num-
[Unit] H=] MEWORY |
— Disp change — B 45 Tnputlinit | ANALDG i ber and
DISP 3 LT o VD“agZ channel
T Range Sl iy e
TRIG.SET i Resolution | S8.8.0 (12-hit) pOSItlon.
STATUS > i Coup | ing oc
CHAM LPF 0ff Probe 1:1
SY¥STEM 3| Unit List 0. Bank [WDiSP[J). = -
ave_Disp rap
FILE ceali | Yariable 0ff Zoom %l
Measure caling Ranze( /div) L Upper 58m
START Comment Zero pos % 351 Lower o channel.
STOP - [Scaling]
Set NUM Clamp Clamp. ..
MENUAL TRIG # ~50.an He thod Ratio Unit W
ther Ratio 1. 6608 Dffset 9.6000
HELP i
SAVE " {Enmn;ent] — o
- OmMEn nalog
E5C
-160.60m/
Select the measurement function.
Hint

~

Logic channel allocation when using Standard LOGIC terminals

Memory for each channel (16 bits) 9

Module _ . - - Q

4bits |  4bits | 4bits 4 bits =}

ChT* Analog Analog Ch1 A ©

Ch2* Analog Ch2 LB ~

Ch3* Logic L2A L2B ] S

Ch4* L2C L2D ZF

Chb Analog Analog Ch5 'Crl

Che Analog Ch6 g

Ch7 Logic L4A L4B i s

Ch8 L4C L4D 7
Ch9 Analog Analog Ch9
Ch10 Analog Ch10
Ch11 Analog Analog Ch11
Ch12 Analog Ch12
Ch13 Analog Analog Ch13
Ch14 Analog Ch14
Ch15 Analog Analog Ch15
Ch16 Analog Ch16

*: Ch1 - Ch2 provide 12-bit precision when logic channels LA - LB are used.
When Ch1 to Ch2 are 8970 Freq Unit and standard logic channels LA to LB are
used, the units of corresponding channels can no longer be used.

When the MR8990 Digital Voltmeter Unit is installed on unit 1 (unit 1 or unit 2 in
the case of MR8741), the standard logic can no longer be used.
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7.9.1 Setting the Anti-aliasing Filter (A.A.F) M E m]

The anti-aliasing filter (A.A.F) setting is configurable for Model 8968 High Resolution Unit and Model
U8979 Charge Unit only.

See: Opening the [Each Ch] sheet, Making a Channel Selection (p.161)

(Unit]
Inputlnit HIGH RES
Mode Yol tage BodF 0ff
Range Sy
A.A.F Enable the anti-aliasing filter to remove aliasing distortion.

The cutoff frequency automatically changes according to the time axis range or
(when the FFT function is used) the frequency range setting.

Selections Description
Off The anti-aliasing filter is disabled. (default setting)
On The anti-aliasing filter is enabled.

(When the External sampling is used, the antialiasing filter (AAF) is
not available.)

7.9.2 Probe Attenuation Selection

See: Opening the [Each Ch] sheet, Making a Channel Selection (p.161)

Range Sl
Resolution  3.125:4¢ (B-Lit)
Coup | ing CC
LPF Off Probe 1:1
Probe Make the setting when performing measurement with a connection cable or
probe.
Selections Description
1:1 Model L9197, L9198 or L9217 Connection Cable connected to the
module. (default setting)
10:1 Model 9665 10:1 Probe connected to the module.
100:1 9666 100:1 Probe, P9000-01/-02 Differential Probe connected to
the module.
1000:1 Model 9322 Differential Probe, P9000-01/-02 Differential Probe

connected to the module.
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7.9.3 Setting Model 8967 TEMP Unit

See: Opening the [Each Ch] sheet, Making a Channel Selection (p.161)

Tnputlnit | TEMP
Mode Temp-K RIC INT

Range Burn Out Off
Fesolution B.81°C Fenew Data Mormal

Mode Set to match the type of thermocouple being used.

Selections  Measurement Range Selections  Measurement Range

Temp- K -200 to 1350°C Temp- R 0to 1700°C
Temp-J -200 to 1100°C Temp- S 0to 1700°C
Temp- E -200 to 800°C Temp- B 400 to 1800°C
Temp-T -200 to 400°C Temp- W 0 to 2000°C

Temp- N -200 to 1300°C

RJC (Reference When connecting a thermocouple directly to the module, select [Int].
Junction Compen_ Reference junction compensation is performed within the module. When con-

: necting through a reference junction device (e.g., a 0°C control tank), select
sation)
[Ext]. 7
Selections Description
INT Reference junction compensation is provided within the module. @)
(default setting) )
(Measurement Accuracy: The sum of the accuracies of the temper- 'g.-
ature measurement and the reference junction compensation.) =
\l
EXT Reference junction compensation is not provided within the mod- c
ule. =
(Measurement Accuracy: The accuracy of temperature measure- Z
ment only) -
c
S
S
Burn Out A broken thermocouple wire can be detected during temperature measurement. %
Normally when a thermocouple wire breaks, measured values exhibit random
instability.
Selections Description
Off Broken wires are not detected.
On Broken wires are detected.

Wire breakage is detected by sensing a miniscule current flow
(about 100 nA) through the thermocouple. If the thermocouple
wires are long or composed of a high-resistance material, set [Burn
Out] to [Off] to avoid measurement errors.
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Renew Data
(Data Refresh)

The data refresh rate can be set to Fast, Normal, or Slow.
The default setting is [Normal]. This allows stable measurement while removing
noise. For quicker response, select [Fast], but note that this will make the mea-

surement more susceptible to noise. For further improved measurement stability,
select [Slow].

Selections Description

Fast Data are updated approximately every 1.2 ms.

Normal Data are updated approximately every 100 ms. (default setting)

Slow Data are updated approximately every 500 ms.
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| 7.9.4 Setting Model 8969 and U8969 Strain Unit

The 8969 Strain Unit and U8969 Strain Unit can perform auto balance.

When auto balance is performed, the reference output level of the conversion
unit can be matched with the specified zero position.

It is applicable only to a 8969 Strain Unit and U8969 Strain Unit.

NOTE  The instrument describes Model U969 as “8969”.
Before executing auto-balance

» Turn power on and wait 30 minutes to allow the internal temperature of the
module to stabilize.

» After connecting a strain gauge transducer to the module and a measuring
target,execute the autobalance without any input including distortion.

» Auto-balance cannot execute during measurement.

* Mouse operations are not accepted while auto-balance is executing.

To execute auto-balance
See: Opening the [Each Ch] sheet, Making a Channel Selection (p.161)

Inputlnit STRAIN

)
Resolution | 8.6168us(16-bit)  Gause Rate 2.08

~

Setting ltem: [Range]

Selections Description
Auto Bal All Auto-balance will be executed for all channels where a Model 8969
Chs or U8969 Strain Unit is installed.

Auto Bal Ch 1  Auto-balance will be executed for the currently selected channel.

Auto Balance can also be executed from the Channel settings window (Analog
sheet) (if the range of a channel with installed strain unit is selected).

See: Opening the Channel settings window ([Analog] sheet): (p.76)

In the following cases, auto-balance should be executed again.

» After changing the vertical axis (strain axis) range

» After a module has been removed or inserted

+ After the strain gauge transducer has been replaced

» After power has been turned off and on

+ After performing a system reset

* When ambient temperature has changed significantly (the zero position may
drift)

suonound Aynn 2 Jeydeyn

If "Warning: Auto balance failed." appears:
@ The channel on which auto-balance failed is displayed.
Verify the following, and execute again:
* Is the strain gauge transducer in a discharged state? (Make sure that it is not
being subject to vibration, etc.)
+ Is the strain gauge transducer correctly connected to a measuring target?
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| 7.9.5 Setting Model 8970 Freq Unit

NOTE

Mode

NOTE

VRange
(Input voltage)

Threshold

NOTE

When the display of standard logic channels (LA and LB) is on, the 8970 Freq
Unit installed on unit 1 can no longer be used.

See: Opening the [Each Ch] sheet, Making a Channel Selection (p.161)

[Unit]

Inputbnit FRELL YRange 1y
Mode Thresho|d 2.5
kange 2k Timing otart
Fesolution 1.466 Count Over| Hold
Coupling CC S lope T

LPF 0ff Divide 1

Changes the measurement mode.

Selections Description
Measure the frequency of the measurement waveform (Hz hertz)
Frequency (default setting)
RPM Mea§ure thg number of rotations of the measurement target (r/min
rotations/minutes)
P-Freq Measure the power frequency variation (Hz hertz)
Count Add up the number of input pulses
Duty Measure the duty rate of the measurement waveform (% percent)
Pulse Width Measure the pulse width (s second)

Pulses with rises during dead time (calculation) (25 kHz or higher) cannot be
measured.

Ignored
Waveform  Calculation (40 us)  Waveform
loaded loaded

Set the maximum level for the input signal.

110 V (default setting), 20 V, £50 V, £100 V, £200 V, £400 V

When the measurement waveform exceeds the threshold value, the measure-

ment value is acquired based on the time interval and the number of times the

threshold was exceeded.

» The threshold value upper and lower limits and increases and decreases in
width depend on the input voltage ([VRange]) setting.

+ While setting the threshold, the voltage level is displayed on the level monitor.

To prevent measurement errors due to noise, the threshold has a hysteresis of
approximately 3% versus the input voltage. (When [VRange] is [ £10 V], it is
around 0.3 V.)

Set a threshold in excess of the hysteresis width versus the voltage peak.
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Slope For each measurement mode, set the direction the specified level is exceeded.
Selections Description
T Rises above the specified level are detected. (default setting)
N2 Drops below the specified level are detected.

Devide Determines the frequency for each set pulse.

1(default setting) to 4096

Example: When the encoder is at 360 pulses per rotation, the frequency of each
rotation can be measured by setting the number of divisions to 360.
When frequency dividing is not used, set to 1.

Timing This is enabled only when [Mode] is [Count].
Sets the start timing for the sum count.

Selections Description
s When [START] is clicked, summing is started.
tart (default setting)
Trig When a trigger is applied, summing is started.
NOTE « When the [Start] is set, there is some internal processing time between click-

ing [START] and the start of measurement. Therefore, the count value is not
zero at the start point.

* When the [Start] is set and the trigger level is exceeded while waiting for the
pre-trigger, the trigger is not enacted. Furthermore, the time for internal pro-

~

cessing at start and the trigger priority setting may cause the trigger not to be 9
enacted at the specified trigger level. 3
* When memory division is used, there are cases when the last data in the previ- @
ous block remains in the first part of the block. ~
S
Count Over This is enabled only when [Mode] is [Count]. ZF
-n
Selections Description g-
Counting is performed to the maximum (at 2 k range, 65535) and cjn
Hold no higher.
Back If counting is performed up to 25 times the range (at 2 k range, up

to 50000) the count value returns to 0.

See: Opening the [Each Ch] sheet, Making a Channel Selection (p.161)
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Inputlnit FREG YRange

Mode Cuty Threshaold +2.5Y

Range 5%

Resolution B.81% (16 -bit)

Coupling oC Level Hizgh
Level This is enabled only when [Mode] is [Pulse Width] or [Duty].

In pulse width/ duty rate measurements, set which level is detected when the
threshold is exceeded.

Selections Description
High Measures above the threshold value. (default setting)
Low Measures below the threshold value.

See: Opening the [Each Ch] sheet, Making a Channel Selection (= p.161)

Inputlnit FREW YRange 1y
Mode Freg Threshold
Range 1kHz omoothing Off
Resolution  2.88 Hz(16-kit) Hold 0ff{#.5Hz]
Smoothing This is enabled only when [Mode] is [Frequency] or [RPM].

Set smoothing.

Selections Description
The measured data is recorded as is. (A step waveform.)
Off .
(default setting)
The measured data is interpolated so that the waveform is smooth
On and then it is output. (Further delayed from upper limit 10 kHz and
Off.)
Hold This is enabled only when [Mode] is [Frequency] or [RPM].

Set hold for the frequency and summing.

Selections Description
Off When the frequency in the brackets is reached but not determined,
(1Hz/0.5Hz/ it is defined as a stopped item and the measurement value be-

0.2Hz/0.1Hz) comes 0 Hz (0 rpm). (default setting)

On The value defined last time is retained.
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7.9.6 Setting Model 8971 Current Unit

See: Opening the [Each Ch] sheet, Making a Channel Selection (p.161)

Inputnit | CURRENT

Mode SRASY

Range 18 mA gy

Mode There is no need to change the setting since it is set when the clamp sensor is
automatically recognized.

Selections Description
Sets this option when Model 9272-10 (20 A range), 9277, or
CT6841 Clamp Sensor is connected. (default setting)

Sets this option when Model 9272-10 (200 A range), 9278,
CT6863, or CT6843 Clamp Sensor is connected.

50A/2V Sets this option when Model CT6862 Clamp Sensor is connected.

Sets this option when Model 9279, 9209, CT6544, CT6845,
CT6846*, or CT6865* Clamp Sensor is connected.

*: When Model CT6846 or CT6865 is connected to Model 8971 Current Unit through Model 9318
Conversion Cable, the instrument recognizes that as an 500 A AC/DC sensor is connected;
set the scaling ratio to 2.00.

20A/2V

200A/2V

500A/2V

Range
Selections Description 7
DC Current measurement (Default setting)
RMS RMS current measurement

NOTE « 8971 Current Unit cannot be used with MR8741.
» With MR8740, up to four 8971 Current Units can be used.
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| 7.9.7 Setting Model 8972 DC/RMS Unit

Mode

Response

See: Opening the [Each Ch] sheet, Making a Channel Selection (p.161)
Inputlnit OC /RMS

Mode oC Fesponse Mormal
Range =111

Switches between voltage measurement and RMS measurement.

Selections Description
DC Voltage measurement (default setting)
RMS RMS measurement

Response can be set to three speeds: Fast, Normal and Slow.
Normally set to [Fast], this can be changed to [Normal] or [Slow] to stabilize the

display when measuring low frequencies, or when severe fluctuations are
present.

Selections Description

Fast Sets the response time to about 100 ms. (default setting)

Normal Sets the response time to about 800 ms.

Slow Sets the response time to about 5 s.
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| 7.9.8 Setting Model MR8990 Digital Voltmeter Unit

NOTE * When the MR8990 Digital Voltmeter Unit is installed on unit 1 (unit 1 or unit 2
A L in the case of MR8741), the standard logic can no longer be used.
» The resolution of the data measured by the recorder function is 16bit.

[Unit]
Inputlnit O/
Mode Voltage Freg BEHz
Range Sy NPLLC 16
Resolution = 24.41nY ©24hit])  Response
CAL Off
Frequency Set the power frequency.

Set 50 Hz or 60 Hz according to the power frequency for the region of use.

Selections Description
50Hz Cycle 20 ms (default setting)
60Hz Cycle 16.67 ms
NOTE If the power frequency setting is not configured correctly, measurement values
- = will be unstable.
NPLC PLC (Power Line Cycle) is the time equivalent to one cycle of the power fre- 7
quency.

Set the integration time based on one PLC.

Q
2
0.1 to 0.9, 1 (default setting) to 10, 20, 30, 40, 50, 60, 70, 80, 90, 100 j=A
()
Example: When the power frequency is 50 Hz, and NPLC is set to 10, 20 ms x ~
10 = 200 ms. <
The measurement data refresh rate becomes 200 ms. E
g
Fast response Data can be refreshed at high speed. 3
5
@
Selections Description
Off Refreshes data at the integration time set for NPLC. (default set-
ting)
Calculates the moving average and refreshes the data at high
On speed.

Refreshes the data at 0.1 PLC when NPLC is up to 9.
Refreshes the data at 1 PLC when NPLC is 10 or above.

Calibration This setting is for performing calibration or synchronization between channels
automatically when measurement is started. Performing synchronization
between channels enables matching the timing for the start of integration.
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Selections Description
Off Calibration and synchronization are not performed.
On Performs calibration and synchronization.
ts_g:(:hm"iza' Performs only synchronization between channels.
|
NOTE « The calibration time is approximately 150 ms. That period becomes a waiting
e —

time in which measurement is not performed.

* If synchronization between channels is performed, a signal to stop integration
is sent to each unit when measurement is started and the wait process is per-
formed until the first integration finishes. The wait time required for this process
is (10 ms + integration time*).

*The integration time varies depending on the NPLC setting.

If synchronization is not performed, the above wait time will also be required
for measurement performed immediately after the settings of the Digital Volt-
meter Unit are changed. However, there will be no wait time when measure-
ment is performed with the same settings.

* When this is set to OFF (default setting), perform calibration manually.
See:"2.7 Performing Calibration (When Mounting MR8990)" (p.59)




173

7.9 Setting Details of Modules

7.9.9 Setting Model Model U8974 High Voltage Unit

See: "Opening the [Each Ch] sheet, Making a Channel Selection" (p.161)

Inputnit | HI Y0OLT

Mode RS Fesponse Norma |
Range RMs286m!
Mode Switches between voltage measurement and RMS measurement.
Selections Description
DC Voltage measurement (Default setting)
RMS RMS measurement
Response The response time for RMS measurement can be set to three speeds: Fast, Nor-

mal and Slow.
The response time can be set to [Slow] to stabilize the measured value when
the frequency is low or when severe fluctuations are present.

Selections Description

Fast Response time is set to 150 ms.

Normal Response time is set to 500 ms. (Default setting) 7
Slow Response time is set to 2.5 s.
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| 7.9.10 Setting Model U8979 Charge Unit

Mode

AA.F

/\WARNING

This setting allows you to choose between voltage measurement and accelera-
tion measurement (chargeoutput or built-in pre-amplifier) for a channel.

A channel can measure either one of them.

[Voltage] mode and [PreAmp] mode use BNC connectors, whereas [Charge]
mode uses miniature connectors.

Model U8979 can automatically recognize TEDS-compliant” sensors.
*: Transducer electronic data sheet

Setting the measurement mode to [PreAmp] allows Model U8979 Charge Unit
to constantly provide power (3.5 mA, 22 V) to sensors. Set any measurement
mode other than [PreAmp] or tum off the instrument before connecting a sensor
or probe with a BNC terminal to avoid an electric shock or damage to the mea-
surement target.

See: "Opening the [Each Ch] sheet, Making a Channel Selection" (p.161)

Inputlnit CHARGE

Mode A b F 0ff
Range SO0z 4y Sens. 1.000

Switches the measurement mode.

Mode Measurement target Measurement sensitivity
Voltage Voltage —
Charge Charge-output acceleration 0.1 pC/(m/s?) to 10 pC/(m/s?)

(Default setting) sensor

Acceleration sensor witha 0.1 mV/(m/s?) to 10 mV/(m/s?)

PreA
reame built-in preamplifier

(When setting mode to [PreAmp])

Move the cursor to the [Sens.] box and execute [TEDS Load].

Acquires sensitivity of a connected sensor. However, the instrument can acquire
sensitivity of TEDS-compliant acceleration sensors with a built-in pre-amplifier
only.

When sensor sensitivity has been acquired, it is automatically set.

The anti-aliasing filter can prevent aliasing distortion that may be produced dur-
ing FFT calculation. The cutoff frequency automatically changes according to the
sampling rates or frequency range (for the FFT function) settings.

Selections Description
OFF Disables the anti-aliasing filter. (Default setting)
ON Enables the anti-aliasing filter.

(Disabled when the external sampling is used, or the sampling rate
is set at 100 kS/s or faster)
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Sensitivity You can enter sensor sensitivity to two decimal places. For a charge-output
acceleration sensor or non-TEDS-compliant sensor, enter its sensitivity marked
on the sensor, which represents sensitivity per meter per second squared.

Setting example for sensor sensitivity

Example 1 For a sensor with its sensor sensitivity per meter per second
squared marked

Sensor sensitivity (setting value)

1.08 pC/(m/s?) 1.08

Example 2 For a sensor with its sensor sensitivity per gee (G) marked.
For a sensor with its sensitivity marked, enter a quotient of the marked sensitivity
divided by 9.8 m/s?.

Sensor sensitivity (setting value)

For sensor sensitivity of 64 pC/G

64.0/9.8 = 6.53061... pC/(m/s?) 6.531 (to two decimal places)

To convert a unit from meter per second squared into gee (G)

The instrument measure charge quantities per meter per second squared. You
can convert such charge quantities into those per gee (G) using the scaling func-
tion.

See: "7.4 Converting Input Values (Scaling Function)" (p.148)

~

Configure the scaling setting as follows;

Example 1 Specifying a conversion ratio

Ratio 0.1020E+00 (= 1/9.8)
Offset 0.0000E+00
Units G

Example 2 Specifying two points

Input1 9.8000E+00 Scale1 1.0000E+00
Input2 0.0000E+00 Scale2 0.0000E+00
Units G
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When using an out-of-setting-range current sensor

Sensitivity

Scaling

Example 1

Example 2

You can use an out-of-setting-range current sensor using the scaling function.
See: "4.2.2 Automatically Saving Waveforms" (p.88)

Multiply the sensor sensitivity of a sensor to be used by a certain value to allow a
product to fall within the setting range (0.1 to 10), and enter the product.

Configure the scaling setting so that a scaling ratio is the same value as the
number you multiplied the sensor sensitivity by.

For sensor sensitivity of 23.4 pC/(m/s?)

Specify 10 pC/(m/s?), which results from multiplying the sensor sensitivity by
1/2.34, as the sensor sensitivity.

To display measured values after multiplying them by 1/2.34, configure the scal-
ing setting as follows:

To configure the scaling setting using the conversion ratio method

Ratio 0.4274E+00 (= 10/23.4)
Offset 0.0000E+00
Units m/s?

To configure the scaling setting using the 2-point method

Input1 2.3400E+00 Scale1 1.0000E+00
Input2 0.0000E+00 Scale2 0.0000E+00
Units m/s?

For sensor sensitivity of 0.05 pC/(m/s?)

Specify 0.1 pC/(m/s?), which results from multiplying the sensor sensitivity by
two, as the sensor sensitivity.

To display measured values after multiplying them by two, configure the scaling
setting as follows:

To configure the scaling setting using the conversion ratio method

Ratio 2.0000E+00 (= 0.1/0.05)
Offset 0.0000E+00
Units m/s?

To configure the scaling setting using the 2-point method

Input1 0.0500E+00 Scale1 1.0000E+00
Input2 0.0000E+00 Scale2 0.0000E+00

Units m/s?
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7.9.11 Setting Model MR8790 Waveform Generator Unit

Channels installed with Model MR8790 cannot be measured.

Type

Frequency

Amplitude

Offset

See: "Opening the [Each Ch] sheet, Making a Channel Selection" (p.161)

BT Unit List Each Ch Scaling Comment . oBenerators = (00 Fsh  3-Dec 11:26:18
Unitl Function:
MRE798 Wave Generator Unit Unit2y MEMORY
Ly
Ch Type Frequency Amplitude 0Offset (utput When Off —
1 5.008Y | On Open Unit4
2 Sine 188Hz 19.000Vop a.0aay (n (pen Units 7
3. IC L1.50ay | Off Short Unit6 i
4 Sine 20000Hz  5.8008Vpp @.0a0Y 0ff Open I et nit
Units 1L
Unit9
Wt ee lect lnit
Unitll
Unitl2
Unitl3 .
Unit1a ™ E
Unitls
lnitl6 - |
[Generator] Contral rd
Bie
Me thod Manual STOP
Selects the waveform type.
Hint

Selects the waveform type.

Selections Description
DC DC output (Default setting)
Sine Sine wave output

Sets the frequency of output signal.

0 Hz to 20000 Hz

Sets the amplitude of output signal.

The output voltage with guaranteed accuracy is the sum of the amplitude and the
offset, between -10 V and +10 V. If the sum of the amplitude and the offset is set
outside the guaranteed accuracy range, parts of the waveform will be clamped to
the upper limit, approximately +14 V and the lower limit, approximately -14 V.

0.000 V p-p to 20.000 V p-p

For DC output: Sets DC voltage.

For sine wave output: Sets the offset voltage.

The output voltage with guaranteed accuracy is the sum of the amplitude and the
offset, between -10 V and +10 V. If the sum of the amplitude and the offset is set
outside the guaranteed accuracy range, parts of the waveform will be clamped to
the upper limit, approximately +14 V and the lower limit, approximately -14 V.

-10V to +10V

~
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When Off Sets the output terminal status when the output is OFF.
Selections Description
Open Opens the output terminals, separating them from internal circuits.
Short Short-circuits the output terminals, separating them from internal
circuits.
Output Turns waveform output On/Off.
Selections Description
On Outputs waveform.
Off Does not output the waveform.
Control Sets the waveform output.
Selections Description
RUN Starts output.
PAUSE Pauses output. While output is paused, the output at the time
[PAUSE] was pressed will be output.
STOP Stops output.
Method Selects the control method for waveform output.
Selections Description
Manual Restricts control of signal output to Signal Generation screen.

Augments manual control with signal output in synchronization with
the start and end of measurement.
Sync.
START key: Starts output when measurement starts.
STOP key: Stops output when measurement stops

Augments manual control by allowing signal output to be manipu-
lated using the instrument’s keys.
Keys START key:Starts output.
STOP key: Stops output.
Manual Trigger key: Pauses output.

For details, see the instruction manual of Models U8793, MR8790, and
MR8791.
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7.9.12 Setting Model MR 8971 Pulse Generator Unit

Channels installed with Model MR8791 cannot be measured.
See: "Opening the [Each Ch] sheet, Making a Channel Selection" (p.161)

O Unit List Each Ch Scaling CommentzoBenerators = (00 <FED  3-Dec 11:20:37

Unitl  Function:

MRE791 Pulse Generator Unit B MEMORY
[Oniz]
2
Mode Unit3
Units
Units -
Ch  Freguency Duty  Out-Config  Output Unit6 i
1 1.6Hz 1a.9% TTL On o |5elect Unit
2 20.8Hz 20.6% TTL On Units 1]
3 186 .8Hz 30.68% TTL On Unit9 7
4 209.0Hz 40.6% TTL On o alselect Unit
5 1869.6Hz 56.6% oc On Unitil
& 2008.8Hz 60.6% oc 0ff Uniti2
s na o o
.GHz 0% ff - 4 i
Unitld
Unitls
Uni 115 Wir
nunnn |F4
[Generator] Contral -
Patiern

7  STOP

Selects the generation mode.

Hint
Mode Select the type of output.
Selections Description 7
Pulse Pulse output (Default settings)
Pattern Pattern output

Refer to the instruction manual of Models U8793, MR8790, and MR8791 regard-
ing the detailed settings for pattern output.

Freq uency Sets the frequency for pulse output.

0 Hz to 20000 Hz

Duty Sets the pulse duty.

suonound Aynn 2 Jeydeyn

0% to 100%

Out-Config Sets the output status.
Selections Description
TTL TTL output

ocC Open collector output
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Output Turns waveform output On/Off.
Selections Description
On Outputs waveform.
Off Does not output the waveform.
Control Sets the waveform output.
Selections Description
RUN Starts output.
PAUSE Pauses output. While output is paused, the output at the time
[PAUSE] was pressed will be output.
STOP Stops output.
Method Selects the control method for waveform output.
Selections Description
Manual Restricts control of signal output to Signal Generation screen.

Augments manual control with signal output in synchronization with
the start and end of measurement.

START key: Starts output when measurement starts.

STOP key: Stops output when measurement stops.

Sync.

Augments manual control by allowing signal output to be manipu-
lated using the instrument’s keys.
Sync. START key: Starts output.
STOP key: Stops output.
Manual Trigger key: Pauses output.

For details, see the instruction manual of Models U8793, MR8790, and MR8791.
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7.9.13 Setting Model U8793 Arbitrary Waveform Gener-
ator Unit

Channels installed with U8793 cannot be measured.
See: "Opening the [Each Ch] sheet, Making a Channel Selection" (p.161)

BT UnitList Each Ch Scaling Comment Generator = (CEDFERD  8-Dec 11:31:16
|

B Function:

8793 Arbitrary Waveform Generatar Unit — MEMORY
Unit2
Ch  Type Clock Freq Amp.Adj. Offset Delay Loop Filter Output Unit3
1 |Arbitrary 1869.00Hz = 1.960 19.606Y 8 co 0ff On Unitd
TEST(1) When Off Units
Short Unit6
Murmbe Frequency Unit?
20008 59.0960860nHz Units
Unit9
Ch Type Frequency  Amplitude Offset Duty Phase Output Unitla
2 Sine 1869.08Hz 15.008Vpp  6.008Y a.6° On Unitll

When Off Unitl2

Ooen || iRELS )
Unit1d ¥ F
Uni t15

MR HEnE |
E— (7

[Generator] Contral

SUrE .

RUN
ez

Selects the method by which ta control waveform output.

Hint

Type Selects the waveform type.
7

Selections Description

DC DC output (Default setting)

Sine Sine wave output %
Square Rectangular wave output '%
Pulse Pulse wave output :
Triangle Triangular wave output c
Ramp-up Ramp-up wave output =
Ramp-down Ramp-up wave output \-<.-|
Arbitrary Outputs the created waveform %
Program Outputs the waveform set in the program §'
»

Refer the instruction manuals of Model U8793, MR8790, and MR8791 for the
settings at the time of program selection.

Freq uency Sets the frequency of output signal.

0 Hz to 100000 Hz

Amplitude Sets the amplitude of output signal.
The output voltage with guaranteed accuracy is the sum of the amplitude and the
offset, between -10 V and +10 V. If the sum of the amplitude and the offset is set
outside the guaranteed accuracy range, parts of the waveform will be clamped to
the upper limit, approximately +16 V and the lower limit, approximately -11 V.

0.000 V p-p to 20.000 V p-p
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Offset

Phase

Duty

When Off

Output

Control

For DC output: Sets DC voltage.

For sine wave output: Sets the offset voltage.

The output voltage with guaranteed accuracy is the sum of the amplitude and the
offset, between -10 V and +10 V. If the sum of the amplitude and the offset is set
outside the guaranteed accuracy range, parts of the waveform will be clamped to
the upper limit, approximately +16 V and the lower limit, approximately -11 V.

-10V to+15V

Sets the phase.

-360° to 360°

Sets the duty when selecting pulse wave.

0.1% to 99.9%

Sets the output terminal status when the output is off.

Selections Description

Open Opens the output terminals, separating them from internal circuits.

Short Short-circuits the output terminals, separating them from internal
circuits.

Turns waveform output On/Off.

Selections Description
On Outputs waveform.
Off Does not output the waveform.

Sets the waveform output.

Selections Description

RUN Starts output. (Output indicator: Red)

PAUSE Pauses output. While output is paused, the output at the time
[PAUSE]

was pressed will be output. (Output indicator: Red)
STOP Stops output. (Output indicator: Off)
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Method Selects the control method for waveform output.
Selections Description
Manual Restricts control of signal output to Signal Generation screen.
Sync. Augments manual control with signal output in synchronization with

the start and end of measurement.
START key: Starts output when measurement starts.
STOP key: Stops output when measurement stops.

Keys Augments manual control by allowing signal output to be manipu-
lated using the instrument’s keys.
START key: Starts output.
STOP key: Stops output.
Manual Trigger key: Pauses output.

Settings when selecting arbitrary waveform

Data name Register/delete the data of the outputted waveform. Maximum eight waveforms
can be registered.

Filter Filter the output waveform.

Off (Default setting) to 1 MHz

~

Clock Freq Set the clock frequency of the D/A converter that generates waveforms.
The period and frequency of the output waveform are displayed on the lower
level.

DeIay Set the delay for waveform generation. When the delay value is positive, the

phase is progressive.

-250,000 data to 250,000 data (Default settings: 0)

Loop Set the repetition count for generating waveforms.

suonound Aynn 2 Jeydeyn

1 t0 50,000,00 (Default setting: o)

Amp Adj Set the amplitude level for waveform output.

Offset Set the offset voltage for waveform.
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7.10 Register the Waveform in the U8793 Arbi-
trary Waveform Generator Unit

You can register waveform in the Model U8793. Registered waveforms can be output from the Model U8793.

EET - Unit List Each Ch Scaling Comment Generator = (ETTNFED  9-Dec 11:32:23
14 Ho Dat:
Us793  Arbitrary Waveform Generator Unit —
Unit2
Ch Type Clock Freq Amp.Adj. Offset Delay Loop Filter (utput Unit3
1 |Arbitrary 1869.00Hz = 1.960 19.606Y g oo 0ff On Unitd
TEST(1) When 0ff Units
Short Unit6
Murmbe Frequency Unit?
20008 59.0960860nHz Units
Unit9
Ch Type Clock Freq Amp.Adj. Offset Delay Loop Filter (utput Unitla
2 Arbitrary 1869.00Hz = 1.960  0.60@Y g oo 0ff On Unitll

When Off Unitl2
Open Unitl3

Murmbe Frequency Unitld Fil

9 0.09090908 Hz Unit15 Pr:_gl_:‘rrl:r:

T (EromEE
= 7
[Generator] Control Feafisgers b

From Meas.
Me thod Manual T P =
&
(4

Wi Selects the arbitrary waveform to generate.
T
" Delete
Procedure

To open the screen: press the CHAN key to open the Channel screen, and then select [Generator] sheet

41 Set the type to arbitrary waveform.

Move the cursor to [Type] on the settings screen, and select [Arbitrary] using the F keys.

2 Register the waveform.

Move the cursor to the item listed below [Arbitrary] on the settings screen.

3 Select a reading source of the waveform.

Selections Description

Resister: Registers from data saved in the media.

From File

Register: Registers the data measured using memory function. You can also
From Meas. register after reading the MEM files from media to the instrument.
Tord Select arbitrary waveform data registered in the Model U8793.

(Use when selecting/deleting output waveforms.)

Delete Deletes the data registered in the U8793 memory.
If eight waveforms are already registered in the memory, delete
any of them and then register.
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Register From Files

1 Select [Register..from file] using F keys

B Unit List Each Ch Scaling Lomment s Genarator < G S-Dec 11:42:%7)
Function:
— MEMORY

8793 Arbitrary Waveform Generator Unit

Ch Tyoe | Clock Freq Amp.Adj. Dffset Delay Loop Filter  Output

1 Arbitrary 1666.06Hz = 1.8608 16.608Y a4 oo Off On
TEST(1) When Off
Short
AR A — Number Frequency

26666 56. 0860666mHz

| Type | Clock Freq Amp.Adj. Offset Delay Loop Filter — Output
2 Arbitrary 1000.06Hz = 1.668 6.000Y a oo 0ff On
When Off
Open
Number Frequency
B B.06606006 Hz

[Generator]

Me thod Select a WFG or TFG arbitrary waveform file

on the File screen from which to load data.

Wi Selects the arbitrary waveform to generate.
int

2 Select [to File scrn] using the CH.SET key.
Move to the file screen.

~

3 Select arbitrary waveform file WFG or TFG on the file screen and then register.
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Register From Measured Data

1 Select [Register..from measurement data] using F keys

B Unit List Each Ch Scaling Comnent . Beneratars = CTNFED  8-dec 11:05:38)
Function:
— MEMORY

8793 Arbitrary Waveform Generator Unit

Unit2
| Type  Clock Freq Amp.Adj. Offset [Loop (Filter:  ODutput  |[Unit3
1 |Arbitrary 1666.66Hz = 1.688 6.6068Y g4 oo 0ff 0ff Unitd
Bhen OFf |\ ies
Short Unite
Number Frequency Unit]
B B.06606006 Hz Units
Unitd
Ch Type  Frequency Amplitude Dffset Duty = Phase Dutput |16
2 ot 0.006Y 0ff Unitll
When Off Unitlz
Short Unitlz, h 2
Unitl: i
[GNESH
IR
LGenerator] Waveform registration from the measured data
Me thod Channe| Chis 3
Start Position ]
Data Count 2s0000 4
Conv. Ratio 1.060
Mame NONAME 6

m) 2
Sets th t data ch I.
Hint el £ MEASUTremen ata channe Ig_)
Wave Calc.Z

2 Select the waveform to be registered using F keys.

Selections Description

Analog Ch Registers the waveform of the measured analog channel.
Wave Calc.Z  Registers the waveforms with waveform calculation result.

3 Select the waveform channels to register.

Analog waveform
Ch1 to Ch32

Waveform calculations

Z1t0o Z16

4 Set the data count to be registered.

Selections Description
Whole wave- Registers the whole wave.*
forms

A-B waveforms Registers the waveforms between AB cursors.*

Tenkey input  Randomly sets data lead position and data count in the numeric keypad input.

* Data count more than 250,000 (maximum registerable data count) cannot be registered.
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Set the conversion ratio.

Amplify or attenuate a voltage value of the measured data to register it.

0.001 times to 100 times

Enter a data name.
Register as an arbitrary waveform data in the U8793 memory.

Enter a [Name].
When a data name is not entered, the data will be registered as [NONAME].

~
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7.11 Saving Waveforms Registered in Model

U8793 onto a Storage Device

You can save the arbitrary waveform data registered in U8793 in the media.

For saving methods, refer to "4.2.5 Save Waveform Output Data to the Media" (p.98).

7.12 Setting Output Waveform Parameters on the

Waveform Screen

Parameters (frequency, amplitude, and offset) for the output waveform that was configured on the Generator
screen (signal generation setting screen) can be changed on the Waveform screen.
The ability to configure and change these settings while outputting and measuring the resulting waveform pro-

vides a convenient way to measure a waveform while varying its parameters.

1 Display the Waveform screen (if viewing another screen, press DISP to display the Waveform

screen).
| Hioki| & [ fnalos  Yariahle Lozic  ZBenerators, fross—oors —3
=
p N Tigger:
Ch Frequency. ~ &mp . Offset Output Repeat
1= 1606Hz = 18Vpp & On L oyl 4
1- 1898Hz . 10Vpp gy 0On imebase:
2= 2000Hz 0ff SBus/div
2= 2000Hz 0ff { 568ns/5)
2= 2000Hz 0ff %1/2
2= 2000Hz 0ff L 186us)
2= 2000Hz 0ff
2= 2000Hz 0ff a0t :
2= 2000Hz 0ff 200div
2= 2000Hz 0ff { 18.66ms)
3- 1606Hz - 18Vpp o Dff
3= ey 0ff i
3- 1606Hz - 18Vpp o Dff E
3= o Off EMOR
b / [&:I:.FZ
\ FECIRBER
/a
i O RERIRRER
mim
RET
8 s S08us 1ms 1.5ms 2ms 2.5ms
1-1 " 35uare 12 3ine B s < < s S 1 P 3 |1 11, 5 = el

2 Press CH.SET (to display the tabs).

3 Press CH.SET or select the [Generator] tab with the mouse.

4 Set the following parameters as desired.

Selections Description
Frequency Sets the frequency.
Amp Sets the amplitude.
Offset Sets the offset.
Output Turns output on or off.

NOTE For details, see the instruction manual of Models U8793, MR8790, and MR8791.
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I Chapter 8

Triggering is the process of controlling the start and stop of recording by specific signals or condi-
tions (criteria). When recording is started or stopped by a specific signal, we say the trigger is
"applied" or "triggering occurs".

Trigger settings are made in the Trigger settings window of the Waveform screen.

— Opening theTrigger settings window

Click [TRIG.SET] in the right- o] P ) TSI
C|iCk menu. o — 12001 f|11:50:a8. 051 o Hggg‘:[:'RV
- 7 —— | |fAl Single
— Disp change — 7 Rl — ;LEIV:‘tnwerg:gg?egmvgruisj:t se.éemv E g imebase:leﬂ
DISP E | | 3 0ut Loner -40.06n/ Upper 48.86m - 18ms/di
R W B et 4DroplL 2.500 V f= GBHz RMS: 1.768 V ( 100xs/5
I} 5 - SPer.IL 6.000 V 51 PL 18.6msT  20.6msF - ®
STATUS >| #nalog Trigt : | [ v s e |
CHAN » | fnalog Trig2 i ot
SYSTEM >| Logic Tris - | v - Lot <
FILE 1 - ;
13 -
Measure Y
START -
STDP | - - - Trig Priority On Timer Trig On
MANUAL TRIG e | TR T
—————— mnnnr—n § |Syne blocks On Stop 9-20 13: 4o
— Interval | 8 @: 0. ¢
 EL Trig searchhrea : Whole Wave
= - | e
T 15 g: g Eﬂﬂﬂxz 4 o b 1B°C b AL 7 Gl 8: Gmd ISP ] Mgy |
If the trigger setting screen is hard to see due to waveform overlap, narrow the wave-
form display width to divide the waveform display screen and trigger settings screen.
Refer to "6.7.3 Switching the Waveform Display Width" (p.135).
: : Q
e Trigger Source Settings 5
: - @
Trigger Settings - - S
Analog Trigger Settings (p.192) o)
« Trigger mode setting (p.191) . —
- . . . * Level trigger 3.
» Combining logic (AND/OR) for multiple trigger ] g 8
sources (p.208) . W'”.dOW .trlgger o
+ Pre-trigger settings (p.204) : Pelrlod trlgger o
» Glitch trigger @
RS i =
ope trigger 8
»
Logic Trigger Settings (p-197)
Timer Trigger Settings (p-199) i o i o
+ Setting combining logic for logic triggers
 Trigger filter settings
External Trigger Settings (p.203) + Trigger pattern settings
Manual Trigger Settings (p-203)
Trigger Output (MR8741) (p-341) Searching for trigger positions (p.209)
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8.1 Setting Workflow

8.1 Setting Workflow

The procedure for making trigger settings is as follows.

Trigger Mode Settings Set whether to continue to accept triggers after measuring. (p.191)

v

Trigger Type Settings

Make trigger source-related settings.

+ Analog trigger (p-192)
» Logic trigger (p.197)
» Timer trigger (p-199)
» External trigger (p-203)
v * Manual trigger (p-203)
[E_M [E] Set the amount to record before and after a trigger point. (p.204)
Pre-Trigger Settings
Setting AND/OR Between Trigger Select AND/OR logical combination of analog, logic, external (p.208)
Sources and timer triggers to be applied.
Start Measurement Click [START] in the right-click menu to start measuring.
(However, operation differs according to the setting for Start Action
(p.311).)

Data acquisition starts when trigger criteria are met.

To stop measurement: Click [STOP] in the right-click menu.

Click once: recording stops at the end of the specified recording length.
Click twice: recording stops immediately.

Available settings for the respective items depend on the function.

NOTE » Except for manual trigger, triggering is based on the AND/OR combination of
T — trigger sources. (p.208)

» When triggering occurs, the TRIG OUT terminal for control of external devices
carries an output signal. (p.341) (MR8741 only)

+ Settings for the analog trigger are restricted for the channel of the MR8990
Digital Voltmeter Unit.

+ When MR8990 Digital Voltmeter Unit is installed, the trigger position may be
offset by 1 point.
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8.2 Setting the Trigger Mode

I 8.2 Setting the Trigger Mode

Set whether to continue to accept triggers after measuring.
If all trigger sources are disabled (Off, with no trigger setting), measurement starts immediately

(free-running).

Procedure

To open the screen: Right-click and select [DISP] - Waveform screen
18-Sep 13:07:48
Trigger:

B Autu__“
2 Select the trigger mode. Timebase:

18ms/div
[ 188 /5)

;
{ 19.66ms)

Single Only one trigger is recognized. After measurement is start-

1 Move the flashing cursor to the [Trigger] item.

hot

ed, once a trigger is applied, a waveform is recorded for the 16y
specified recording length, and measurement then stops. { 1.000 s
Repeat Triggers are accepted continuously. & .rj
When no trigger is applied, the instrument enters the Trig- e
ger Wait state. Click [STOP] to stop measuring. (See be- e
low) /[

[iET

Auto [wEw[Fr]

Triggers are accepted continuously.

If no trigger is applied within about one second, a waveform —
of the specified recording length is automatically recorded.
Click [STOP] to stop measuring.
Description Available selections depend on the function.
Function
Trigger Mode
(M E M)
. (0] O
Single
9 (default setting)
Repeat (0] (0]
O X
Auto (default setting)

To Stop Measuring:

Click [STOP] in the right-click menu.
Click once: recording stops at the end of the specified recording length.
Click twice: recording stops immediately.

When the trigger mode is set to [Repeat]
During the processing interval from the end of recording until entering the next
trigger standby condition (Auto Save, waveform display processing, numerical
calculation), triggering will not be accepted.

sbumeg J1ab6611] g uerdeyn
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8.3 Triggering by Analog Signals

| 8.3 Triggering by Analog Signals

| 8.3.1 Analog Trigger Settings and Types

The steps for making settings and selecting the type of analog trigger are described below.
The Trigger settings window ([Analog Trg.] sheet) is used. An analog trigger cannot be set for the
channel of MR8990 Digital Voltmeter Unit.

Procedure

To open the screen: Right-click and select [DISP] —» Waveform screen — Right-click and select [TRIG.SET] —

Trigger settings window ([Analog Trg.] sheet)

1 3
. Ch Type Parameter

;: :‘ne_‘xi'nzrc'f\i\?%gg;??’) |(1Leve|L 0.900 V St Event 1 Fo-
Out-of-Window Trigger (p.193) | 2 In Lower -86.06nY Upper S0.68mY H -
’ — 3 Out Lower -48.06mY Upper 48.086mY H -

3. Voltage Sag Trigger (p.194)  ————4Dropl. 2.588 ¥ 1= SoHz RMS: 1.768 ¥
4. In-Period Trigger SPer. IL G.8868 Y S8 PY 5.80ust  18.80u4sF -
Out-of-Period Trigger (p.194) |—:6Per.DL G.008 V 58 PY 5.00usr 18.00usF -
5. Glitch Trigger (p.195) — r—/hlitL G.8868 ¥V 58 Event 1 Width 166ns

Move the flashing cursor to the [Type] item of the channel for which to make

the setting.

Select the trigger type from the GUI displayed on the screen.

Use the mouse to move the flashing cursor to the parameter item.

A W N

Set the parameter value from the GUI displayed on the screen.

©

To copy the setting to another channel
The Trigger settings window ([Analog Trig] sheet) can be used to copy a setting.
See:"7.8 Copying settings to other channels (calculation No.) (Copy function)" (p.160)

NOTE + When the FFT function is used and [Reference] item on the [Status] sheet is

set to [From Memory], an analog trigger cannot be set.

» Only the level trigger and window trigger can be set for the channel of the
MR8990 Digital Voltmeter Unit. The voltage drop trigger, periodic trigger and
glitch trigger cannot be set.
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8.3 Triggering by Analog Signals

1. Level Trigger

A ftrigger is applied when an input signal crosses the specified trigger level
(threshold voltage).

.
Trigger Level \[
Input Waveform ‘/ \

Trigger Slope: [T (41

NOTE In this manual, indicates a "trigger point", as the time at which a trigger is
applied.

Type Parameters

Sets the level (voltage value) for the trigger. (The setting
can be made in 1/50 increments.)

Determines whether triggering occurs when the signal
crosses the threshold (trigger level) on the upslope (rising
edge) or on the downslope (falling edge). With the [{] set-
ting, triggering occurs in either direction.) (T, 4, $)
The number of signal rising edge (or falling edge) events is
[Event] counted, and triggering occurs when the Event number set
here is exceeded. (1 to 4000)
Triggering occurs when the trigger criteria are met within
[F] (Filter) the specified filter width. This is useful to prevent spurious

triggering due to noise. ([M E m] [FFT ]: Off, 0.1 - 10 div)

[L] (Level)

[S] (Slope)

[Level]

2. In-Window Trigger, Out-of-Window Trigger

Upper and lower limit values are set for the trigger level, and triggering occurs
when the input signal enters this range (In) or leaves this range (Out).

(In) W (Out) % i
Upper Threshold Upper Threshold v
Lower Threshold \/\ Lower Threshold /
Type Parameters
[Lower] Set the lower limit value.
(The setting can be made in 1/50 increments.)
[In] Set the upper limit value.
or [Upper] (The setting can be made in 1/50 increments.)
[Out] Triggering occurs when the trigger criteria are met within
[F] (Filter) the specified filter width. This is useful to prevent spurious
triggering due to noise. ([M EM] [FET ]: Off, 0.1 - 10 div)

sbumeg J1ab6611] g uerdeyn
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8.3 Triggering by Analog Signals

3. Voltage Sag Trigger (mem

only)

Triggering occurs when the voltage peak drops below a preset level for more
than half a cycle. The allowable time axis range is 20 us - 50 ms/div.

Trigger Level

1/2 Period

B

VA

o

Type

Parameters

[VDrop]

[LT (Cevel) S

ets the level (voltage value) for the trigger. (The setting

can be made in 1/50 increments.)

[f=] (Frequency) S

elect 50 or 60 Hz.

RMS: It

is an aim of the actual value. Changes in sync with the

(actual value) level setting.

4. In-Period Trigger, Out-of-Period Trigger

The rising edge and falling edge cycle of the reference voltage is measured, and
triggering occurs when the cycle enters the preset range (In) or leaves the preset

range (Out).
See: "Descrip

Reference
Voltage Level

tion" (p.196)

JANVA

T About the Trigger Point

Period Upper Limé| \4
- |

The trigger point occurs one sam-
\4 ple after the criterion is met.

Period Upper Threshold

- Within Period < —>
Period Lower Limit Range Out of Period Range
Type Parameters

[LT (Cevel) Sets the level (voltage value) for the trigger. (The setting
can be made in 1/50 increments.)

[S] (Slope) Determines whether triggering occurs when the signal
crosses the threshold (trigger level) on the upslope (ris-
ing edge) or on the downslope (falling edge). (T, )

[P] Available settings are 0 and more than 5 times the sam-

(Period lower  pling frequency. Settings higher than the upper limit val-

[Per.l] limit) ue are not accepted. (When the setting is 0, the lower
or limit is disregarded, and triggering occurs only on the
[Per.O] upper limit.)

M The setting range extends to 20,000 times the sampling

(Period upper  frequency. Lower settings than the lower limit value are

limit) not accepted.

[F] (Filter) Triggering occurs when the trigger criteria are met with-
in the specified filter width. This is useful to prevent spu-
rious triggering due to noise. ([M E m] [FFT ]: Off, 0.1 -
10 div)

*1: Changes in sync with the time axis range.
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8.3 Triggering by Analog Signals

5. Glitch Trigger(mem (=] only)

Triggering occurs when the input signal crosses the trigger level (threshold volt-
age) if its pulse width is shorter than the specified width.

Glitch Width

[ I

Trigger Level

Input Waveform— S L
Trigger Slope: [ T ] ><
Type Parameters
[LT (Cevel) Sets the level (voltage value) for the trigger. (The setting
can be made in 1/50 increments.)
[S] (Slope) Determines whether triggering occurs when the signal

crosses the threshold (trigger level) on the upslope (rising
edge) or on the downslope (falling edge). (T, {)
The number of signal rising edge (or falling edge) events

[Grit] |[Event] is counted, and triggering occurs when the Event number
set here is exceeded. (1 to 4000)
[Width] Sets the pulse width (time) that is used to determine a

glitch. Triggering occurs when the width is lower than this
value. (The available setting range depends on the sam-
pling frequency. Lower limit: sampling frequency x 2, up-
per limit: sampling frequency x 4000)

@ When Using Noisy Signals for Triggering

Method 1: Enable the trigger filter

By setting the filter width to prevent triggering on noise, triggering occurs only
when the trigger criteria continue to be met for at least the specified width

(interval).
Filter Width Trigger Point
Trigger Level /L\J’L\\L/

The noise does not cause triggering.

Method 2: Setting an Event Count

If triggering occurs too frequently, an event count can be specified so that a
trigger is accepted only after the specified number of trigger events has
occurred.

sbumeg J1ab6611] g uerdeyn

Example: When the event count is set to [4] (Slope: 1)

5V H H
Trigger Level 25V
ol UL
2 3

1

4 Event Count

Suppressing Noise Effect
Noise near the trigger level can erroneously increment the event count. Set the trig-
ger filter to avoid such effects.
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8.3 Triggering by Analog Signals

Description

5V
Trigger Level H |

25V H
Filter Width — | J«| “ | ’ L
ov—*

1 2 x 3 4 EventCount

About period range settings

The period range settings for period triggering depend on the sampling period
(sampling rate). (Changing the timebase also changes the period setting range.)
The sampling rate setting can be verified on the Status screen - Status sheet.
The upper threshold of the period range cannot be set below the lower threshold,
and vice-versa.

Lower threshold: can be set either to zero, or to at least five times the sampling
period.

Upper threshold: can be set to no more than 2,000 times the sampling period.

To apply a trigger when the frequency increases (shorter period) above the
upper threshold:

Set the period trigger type to [Per.l], and the lower threshold to [0]. The lower
threshold is ignored, and triggering occurs when the frequency exceeds that cor-
responding to the upper threshold.

To apply a trigger when the frequency decreases (longer period) below the upper
threshold:

Set the period trigger type to [Per.O], and the lower threshold to [0]. The lower
threshold is ignored, and triggering occurs when the frequency drops below that
corresponding to the upper threshold.

About the trigger point of the Out-of-Period trigger

Triggering occurs when the period of sequential crossings of the specified refer-
ence voltage exceeds the period range.

The point at which triggering occurs depends on the specified period range and
the period of the measured signal.

When the input signal period is shorter than the specified lower threshold
(Trigger Slope: 1)
Input Signal
Period
< > Triggering occurs when the rising
| edge (T trigger slope) of the input
/

Reference ‘ signal crosses the reference volt-

Voltage Level \/ \/ age level, before reaching the low-
er period threshold.

Lower Threshold

When the input signal period is longer than the specified upper threshold
(Trigger Slope: 1)

Input Signal Triggering occurs when the upper
Period threshold period is reached, be-
fore the rising edge (T trigger
(T /\ slope) of the input signal crosses
Reference the reference voltage level.
Voltage Level \ Therefore, the trigger point is de-
termined by the upper threshold

Upper Threshold of the period range.
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8.4 Triggering by Logic Signals (Logic Trigger)

8.4 Triggering by Logic Signals (Logic Trigger)

The steps for making settings and selecting the type of logic trigger are described below.
The Trigger settings window ([Logic Trig] sheet) is used.

+ Input signals on logic channels serve as the trigger source. Triggering occurs
when the specified trigger pattern and logical probe combining criteria (AND/
OR) are met.

» The trigger detection method can be selected according to whether a trigger is
applied or not when the criteria are already met at the start of measurement.

» By using the trigger filter, triggering can be limited so as to occur only when
trigger criteria are met for at least the specified filter width.

Procedure

To open the screen: Right-click and select [DISP] — Waveform screen — Right-click and select [TRIG.SET] —
Trigger settings window ([Logic Trig] sheet)

Logic Channels 1] ? 3[
|
ChTerms Filter 1 2 3 4
1 Move the flashing cursor to the channel you want 4 OR _ @ I | % | %
to set. L B And - ®omM KM
2 Make the setting from the GUI displayed on the B -
screen. ~
'.f_\.| -
B —
L&
E -
D —
1. Trigger Sets the trigger probe combining logic (AND/OR).
Off Logic triggering is disabled. (default setting)
OR Triggering occurs when input signal logic matches any set-
ting in the trigger pattern.
AND Triggering occurs only when input signal logic matches all
settings in the trigger pattern.
2. Filter Sets the filter width (trigger filter) for triggering. (as occasion demands)

Suppresses triggering from noise.(p.195)

Off Trigger filtering is disabled. (default setting)

0.1to 10 Trigger filtering is enabled.
The filter width is set as a number of divisions.

sbumeg J1ab6611] g uerdeyn




198

8.4 Triggering by Logic Signals (Logic Trigger)

3. Trigger Pattern Make the settings of the logic trigger pattern.
X Ignore signal. (default setting)
0 Trigger at LOW signal level.
1 Trigger at HIGH signal level.

@ To copy the setting to another channel

The Trigger settings window ([Logic Trig] sheet) can be used to copy a setting.
See:"7.8 Copying settings to other channels (calculation No.) (Copy function)" (p.160)

Setting Example Example 1: Trigger when the input signal matches any of the following cri-

teria:
Channel 1 (LA1): HIGH level _
Channel 2 (LA2): LOW level Trigger Pattern E"
Trigger: OR LA1 U
LA[1,2,3,4:[10XX] LA2 o — [ |__
Triggering occurs when the LA1 or LA2 trig- LA3 X
ger criteria are met. LA4 X _,—LI—Ll—

Example 2: Triggering occurs when the

input signal matches both of the following criteria:

Channel 1 (LA1): HIGH level

Trigger Patt
Channel 2 (LA2): LOW level rigger Fattern

Trigger: AND LA1 1
LA[1,2,3,4]:[10XX] LA2 0
LA3 X
LA4 X
NOTE « If the conditions are met already when measurement is

X u
Il—‘ —

I

started (AND: all trig-

ger patterns are met, OR: one trigger pattern is met), triggering does not occur.

Triggering only occurs if the conditions are removed and

then met again.

» Triggers for standard logic channels (LA and LB) are enabled regardless of the

logic waveform display or unit type.
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8.5 Trigger by Timer or Time Intervals (Timer Trigger)

8.5 Trigger by Timer or Time Intervals
(Timer Trigger)

Set this to record at fixed times.
» Triggering occurs at the specified interval from the specified Start time until the
Stop time.
» Before setting, verify that the clock is set to the correct time. If not, set the
clock on the System screen - Init sheet. (p.57)

Procedure

To open the screen: Right-click and select [DISP] — Waveform screen — Right-click and select [TRIG.SET] — Trigger
settings window

1 Enable or disable the timer trigger.

Move the flashing cursor to the [Timer Trig] item. 1 Tiner Tr ili S Dr;
ntart 919 13: 5.68
2 Stop 920 13: 4.68
Off Timer triggering is disabled. 3 Interval G AR
On Timer triggering is enabled. rehibres @ Whnle Wave
Records the specified recording length
START
2 (When [On] is selected) /

< |

Set Start and Stop times.

Move to cursor to the [M], [D], [h] and [m] items to set
recording Start and Stop times.

|

|

| <——>| |
rd 7

Start Time / Stop Time

Set the date and time. Interval

When the specified interval is shorter
than the specified recording length:
Records the specified recording length

START /x“ xl

3 (To apply a trigger through the specified interval, from |

To set the current date and time:
Select [Present Time].

Start to Stop) T < |
Set the Interval. Start Time / Stop Time
Interval

When the recording length exceeds the
specified interval

The next trigger is not applied until the
data for the specified recording length has
been acquired.

Move to cursor to the [D], [h], [m] and [s] items of [Interval].
‘ Set the recording interval.

Recording starts at the specified Start time.

sbumeg J1ab6611] g uerdeyn

To stop recording early:

Click [STOP] in the right-click menu. When the recording length exceeds the
stop time
Recording time depends on the operating
function.
"About Stop Time and Recording Length"
(= p.200)

When the interval is set to zero
If the [Repeat] trigger mode is selected, or
REC&MEM function is used, recording is
repeated from Start to Stop times.

NOTE The timer trigger time and the time at which the trigger is actually fired may differ
AN e byupto 3 sample times.
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8.5 Trigger by Timer or Time Intervals (Timer Trigger)

Description

About start and stop times

+ Start and Stop times should be set as times elapsed since the measurement
was started.

* When the trigger mode is [Single] and the timer trigger is [On], only one timer
trigger specified as the Start trigger is recognized. Interval and Stop time trig-
gers are ignored.

To record an interval with specified Start and Stop times

Set the trigger mode to [Repeat], and set all other trigger sources [Off].
However, triggering is disabled during processing (auto save, waveform display
processing and calculation) from the end of recording to the next Trigger Wait
state, so depending on measurement settings, recording may not occur within
the specified interval.

About Stop Time and Recording Length

The stop time is function-dependent:

Memory function: Measurement data is acquired for the specified recording
length, then recording stops.

Recorder function: Measurement data continues to be acquired until the speci-
fied Stop time.

Relationship Between Last Recording Length and Stop
Time Stop Time
‘ Recording stops after

Recording Recording Length

Length Recording stops after

Memory Function Recording Length

Recorder Function

<>
Interval

Recording stops at Stop Time
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8.5 Trigger by Timer or Time Intervals (Timer Trigger)

When a trigger is applied from a trigger source other than a timer trigger

Trigger sources set to On are all enabled.

However, trigger timing depends on the trigger source settings.

» When trigger criteria are ORed together (Trigger Source: OR)
Depending on the other trigger sources, triggering can occur before the speci-
fied trigger Start time, after the specified Stop time, or outside of the specified
Interval.

* When trigger criteria are ANDed together (Trigger Source: AND)
Triggering occurs between the specified Start and Stop times when criteria for
all trigger sources set within the specified interval are satisfied.
If the interval is set to zero, triggering occurs when criteria for all trigger
sources set between specified Start and Stop times are satisfied.

Example: measuring when both timer trigger and level triggers (Slope: 1) are
enabled.

When trigger criteria are ORed together (Trigger Source: OR)

Ignored because they occur while recording

\

Start Measurement

N /\

Level Trigger \ \/
Start Time / Stop Time
Timer Trigger + ® o ° ° I
|
Intervalf/| . '
' 7]
nalinalinle B JBE 20 JH 20 JB 2
Recording
When trigger criteria are ANDed together (Trigger Source: AND)
. ) ) : : ; ; : Outside of
Outside of Timer Time Timer Trigger is not Trigger was applied only once Timer Time

applied, so ignored within the interval, so ignored

Start Measurement

(@)

>

Q

=

Level Trigger EE
N

) o |

Start Time . Stop Time 8

) : 1 ' a ! ° S | Qe
Timer Trigger ® : T . T & { : @
| < > < Y > ﬂ ; >|<¢ > Measurementends wn

Interval— . ! ; [0}

o - | ' | at Stop time =

= = = 5

Recording ((9,

Ignored because they occur while recording
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8.6 Synchronizing Between Blocks (MR8740 Only)

8.6 Synchronizing Between Blocks
(MR8740 Only)

The input signal from another block can be used as a trigger source.
Use this to synchronize between block | and block Il of MR8740 Memory HiCorder.

Procedure

To open the screen: Right-click and select [DISP] —» Waveform screen — Right-click and select [TRIG.SET] —
Trigger settings window

1 Enable synchronization between blocks. Trig Priority

- Tilme
Move the flashing cursor to the [Sync blocks] item. Trig arc OR
[Sync blocks ]
Off Synchronization between blocks is not performed. Trig =earchirea
(default setting)
On Synchronization between blocks is performed.
NOTE « To synchronize block | and block Il, trigger synchronization needs to be set for
T — both blocks.

» The sampling offset between blocks is within 3 samples or 1 us.
If the sampling differs between both blocks, the offset will be for the slow sam-
pling side.

» Synchronizing between blocks of the U8793, MR8790, or MR8791 cannot be
enabled.
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8.7 Applying an External Trigger (MR8741 Only)

| 8.7 Applying an External Trigger (MR8741 Only)

An external signal applied to the External Control terminal can serve as a trigger source (External
Trigger). It can also be used to synchronously drive parallel triggering of multiple MR8741s.

Procedure

To open the screen: Right-click and select [DISP] — Waveform screen — Right-click and select [TRIG.SET] — Trig-
ger settings window

1 Enable external triggering. Timing Start Timer
Move the flashing cursor to the [Ext Trig] item. Trig Src OR
Ext Trig On ]
Off Disables external triggering.(default setting)
On Enables external triggering.

2 Apply the input signal to the external trigger (EXT.TRIG)
terminal.
See: "16.2.5 External Trigger terminal (EXT.TRIG)" (p.342)

8.8 Triggering Manually (Manual Trigger)

Triggers can be applied manually by clicking [MANUAL TRIG] in the right-click
menu. Manual triggering takes priority over all other trigger sources, regardless
of settings.

To stop recording:
Click [STOP] in the right-click menu.

Click once  Recording is carried out for one recording length and then
stops.

Click twice Recording stops when [STOP] is clicked.
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NOTE As for other trigger types, triggering does not occur during pre-trigger standby.
— = Set the trigger priority function to [On].
See: "8.9.2 Setting Trigger Acceptance (Trigger Priority)" (p.206)
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8.9 Pre-Trigger Settings

8.9 Pre-Trigger Settings

(M EM] [ FFT |

This applies to the Memory function, and FFT function only.

By setting a portion (number of divisions or percentage) of the recording length to occur before trig-
gering, the waveform is recorded before as well as after the trigger point.

You can also set the duration of a waveform to be recorded after a trigger point.

Recording Before Triggering Recording for a Specified Duration
After Triggering
‘
Pre-Trigger Setting Recording Pre-Trigger Setting Re‘cording Length
Amount Length Amount

» When all trigger sources (analog, timer trigger, etc.) are disabled (Off), pre-trig-
ger settings are ignored.

* Pre-triggers cannot be set by div with the FFT function.

NOTE

I 8.9.1 Setting the Trigger Start Point (Pre-Trigger)

Set the position of the trigger point relative to the specified recording length.
There are two setting methods. (Setting by percent and setting by div)

Procedure

To open the screen: Right-click and select [DISP] — Waveform screen

1 Select the unit to set the pre-trigger.
Move the flashing cursor to the Pre-trigger.

I 1mebase:
10ms/div
% Settings are by percent. (default setting)

div Settings are by number of div. For external sampling, set by

number of samples.

2 Enter the numerical value.

(When [%] is selected)

With the recording start point as 0% and the recording end point as
100%, set the % for the trigger point.

-95%, 100%, 95%, 90%, 80%, 70%, 60%, 50%, 40%, 30%, 20%, 10%, 5%,
2%, 0%

(When [div] is selected)

With the recording start point as Odiv and the recording end point as
the set recording length, set the number of div for the trigger point.

-Recording length (div) to +Recording length (div)




Description

NOTE
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8.9 Pre-Trigger Settings

About pre-triggering and the recording period (recording length)
EdiTrigger Point

Pre-Trigger setting examples 95%

95% 95% of the recording length is '\
recorded before the trigger M’W""WJ [NINASSMAAMAAAAAAANAN

point 50% 50%
50% 50% of the recording length is
recorded before and 50% after v / \

the trigger point
-95% 95% of the recording length is «

recorded after the trigger point f\
MM/WV\'J NAAAAAAAAAA

« Trigger events during the specified pre-trigger recording period are ignored. To
enable recognition of such triggers, set Trigger Priority to [On].
See: "8.9.2 Setting Trigger Acceptance (Trigger Priority)" (= p.206)

Difference between [Pre-Trigger wait] and [Trigger wait]

When measurement is started, the specified pre-trigger length is recorded. This
period is indicated as the [Pre-Trigger wait].

After the specified pre-trigger length has been recorded, the period indicated as
[Trigger wait] continues until a trigger occurs.

See: "Measurement and Internal Operations" (p.82)

sbumeg J1ab6611] g uerdeyn
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8.9 Pre-Trigger Settings

8.9.2 Setting Trigger Acceptance (M E m]
(Trigger Priority)

This applies to the Memory function only.
You can set whether a trigger is recognized (accepted) if trigger criteria are met during this period.

* When pre-triggering is enabled, trigger events are normally ignored for a cer-

tain period after measurement starts (while recording the specified pre-trigger
period).

» This period is indicated on the Status bar as [Pre-Trigger wait].

Procedure

To open the screen: Right-click and select [DISP] — Waveform screen — Right-click and select [TRIG.SET] — Trig-
ger settings window

Move the flashing cursor to the [Trig Prio] item. [Trig Priority B ] Time
I Ur.
star
Off Trigger events are ignored during [Pre-Trigger wait] Svnc blocks On Stop
(default setting) Tt

On Trigger events are recognized (accepted) during [Pre-
Trigger wait].

Descri ption When trigger criteria are met during [Pre-Trigger wait]

Example: When the pre-trigger period is set to 50%

Trigger Priority: [Off] Trigger ignored 50% of Recording Length
% 50% of Recording Length  after trigger
before trigger ‘ |
Start |
Measurement

[Pre-Trigger wait] [Trigger wait] [Now Storing]

(After 50% of the Recording Length is recorded internally, the [Trigger
wait] state begins)

Trigger Priority: [On]  Trigger accepted
50% of Recording Length after trigger

Recording Length before trigger

Start
Measurement
<> |le—
[Pre-Trigger wait] [Now Storing]
(A trigger event occurs while 50% of the Recording Length is being
recorded internally)

When a trigger event occurs during pre-trigger recording, the data actually recorded
may be shorter than the specified recording length. (In this case, the pre-trigger re-
cording length is shortened. The recording length after the trigger event is the speci-
fied recording length minus the specified pre-trigger period.)
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I 8.10 Setting Trigger Timing

This applies to the Memory function only.
Set waveform recording operation when a trigger event occurs.

Procedure

To open the screen: Press the DISP key — Waveform screen — Press the TRIG.SET key — Trigger settings window

Move the flashing cursor to the [Timing] item.

REC

Start

Stop

Start & Stop

Start recording when a trigger event occurs, and stop after
the specified recording length.(default setting)

Start recording when the START key is pressed, and stop

when a trigger event occurs.

Record the interval from one trigger event until the next

trigger event.

Description  About trigger timing

Lo -

14 -

15 -

16 -

[Timing Start ] Timer Trig
Ir1g arc e,

Ext Trig -

The selected trigger mode determines how recording stops.

q Recording START key Recording (T q Recording (T
[Start] [Stop] [Start & Stop]

Recording
Starts

Recording starts when a trigger
event occurs

Recording starts when you press
the START key

Recording starts when a Start trig-
ger event occurs

Recording
Stops

v

v

v

With [Single]
trigger mode

Recording stops after data has
been acquired for the specified
recording length

Recording stops when a trigger
event occurs

Recording stops when a Stop trig-
ger event occurs

If no trigger event occurs before the specified recording length elapses:
[Stop] or [Start & Stop]: Recording stops after data has been acquired for the specified recording length

With [Repeat]
trigger mode

The Trigger Wait state begins af-
ter data has been acquired for the
specified recording length

When another trigger event oc-
curs, data is again acquired for the
specified recording length, then
Trigger Wait resumes (repeats)

When a trigger event occurs, re-
cording stops and then starts
again (repeats)

When a trigger event occurs, re-
cording stops and the Trigger Wait
state resumes. When another trig-
ger event occurs, recording con-
tinues until the next trigger occurs
(repeats)

If no trigger event occurs before the specified recording length elapses:

[Stop]

a trigger event occurs.
[Start & Stop]: The Trigger Wait state begins after data has been acquired for the specified recording length

(Start Trigger)

: After data is acquired for the specified recording length, recording restarts. This repeats until

Example: When the trigger type is Level Trigger, Level = 0.000 V, and Slope = T(rising)

Setting of [Timing]

[Start]

[Stop]

[Start & Stop]

T~

J

ov

START key

~_
o

ov

T]
wl

ov

Records for specified record-
ing length

Press START key to record
Records until a trigger occurs

The above sequences repeat when the trigger mode is [Repeat].

Recording starts when a Start
trigger event occurs Records
until a Stop trigger occurs

sbumeg J1ab6611] g uerdeyn
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8.11 Setting Combining Logic (AND/OR) for
Multiple Trigger Sources

Analog, logic, external and timer trigger criteria can be combined by AND/OR logic to define com-

plex trigger criteria.

Procedure

To open the screen: Right-click and select [DISP] — Waveform screen — Right-click and select [TRIG.SET] —

Move the flashing cursor to the [Trig Src] item.

Trigger settings window

'r..:,: n,:ﬁ,:+:. Time
[Tr ig 5rc OR
Star
OR Triggering occurs when any one of the specified trigger Sync blocks On Stop
source criteria is met. (default setting) Inte
AND Triggering occurs only when all of the specified trigger Tri earchbre

source criteria are met. (Memory Function case)

Description  When the trigger combining logic (Source (AND/OR)) is set to [AND]

If trigger criteria are already met when measurement is started, no triggering
occurs. Triggering occurs only after all trigger sources have ceased to meet the
criteria at once, and are subsequently met again.

Setting Example:

To apply a trigger when the upslope (1) of the waveform crosses zero volts
Triggering occurs as follows in the AND and OR cases.

Channel Trigger Trigger Level Slope Filter
Ch1, Ch2 Level 0.00 V l Off

Start Measurement

[AND] w\ s~ Onewaveform has crossed
oV ' VAN above 0V as the other
Ch1 / e\/ew crosses on the upslope

Trigger criteria have been met,
but no trigger occurs.

Ch2

Either waveform crosses 0V

[OR] on the upslope

ov
Ch1

Ch2

Trigger criteria have been met,
but no trigger occurs.
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8.12 Using trigger settings to search
measurement data (M E m]

Trigger settings can be used to search measurement data.

Locations that match the set trigger criteria in the measurement data are searched for and displayed
sequentially.

Using the same method to set triggers, it is possible to search for criteria different to those at the
time of measurement.

Example 1: The measurement trigger criteria is trigger level 0 V and the data search condition is
level 100 V.

Example 2: After measurement with a free run without a trigger, locations that exceed 100 V are
searched for.

Procedure

To open the screen: Right-click and select [DISP] — Waveform screen — Right-click and select [TRIG.SET]—
Trigger settings window ([Analog Trig], or [Logic Trig] sheet)

1 After measurement is finished, set the search criteria.
The setting method is the same as described in "8.3 Trigger-
ing by Analog Signals" (p.192) and "8.4 Triggering by Logic 3 2
Signals (Logic Trigger)" (p.197). |

2 Specify the search range.

Move the flashing cursor to the [Area] item.

rig searchitrea @ Whole Wave
Whole Wave Search all measured data. (default setting) 1.5ms s
A-B Wave Search in the range between A/B cursor.

l=l=

(When using memory division)

Whole Display Applies search to the whole display blocks.

¢ When selecting A/B range and only

Blocks A cursor .is shown on the screen,
search will be performed on the

A/B Display When setting the A/B cursors on the display blocks, ap- data after A cursor.
Blocks plies search to the range between the A and B cursors on . The search range for [Whole
the display blocks. Blocks] and [A/B Whole Blocks]
Whole Blocks Applies search to the data in the whole blocks. will be defined according to the

start block and the number of

A/B Whole When setting the A/B cursors for the whole blocks, applies s (® [ MEEETes)

Blocks search to the range between the A and B cursors for the
whole blocks.

3 Execute search.

Move the flashing cursor to the [Trig search] item.

Execute Start the search from the beginning of the measurement
search data.

Search next Searches for the next search condition at the most recent
search position.

Move A cursor Move A cursor to the searched position.
Move B cursor Move B cursor to the searched position.

Clear Clear the searched position.

sbumeg J1ab6611] g uerdeyn
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8.12 Using trigger settings to search measurement data

Description  search resuits
Locations that match the criteria are displayed in the center of the screen and an
S mark is displayed in this position.

When no matches are found, a message
stating that no matches were found is dis-
played.

NOTE « Pre-triggers, trigger priorities, external triggers and timer triggers cannot be
T — used as search conditions.

» The trigger position and search results may not match.

» Data measured with MR8990 Digital Voltmeter Unit cannot be searched.
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Chapter 9

Numerical calculations can only be used with the Memory function.
Results calculated from the acquired waveform are displayed as numerical values on the Waveform
screen. Numerical calculation settings are made on the Status screen - [Num Calc] sheet.

~ Opening the [Num Calc] sheet

O
0
Q
©
—
[}
=
©
p
c
3
o
=
Q
o
@)
o
o
c
Q
=
o
=]
n
c
]
Q
=
o
]
(]

—— Disp change — (crza ‘ Status ﬁ‘ Memory Div_ Wave Calc _;z:zpt‘iz”aa a4
DISP N N[Numer\:‘ EEa\‘n: SEID(mgs] MEMORY |
Calc Area fhole Wave Save Calc Resul 1]
TRIG.SET ? Stop Mode GOBNG ' "
STATUS Oxg
CHAN 3> | Status ‘ e
I Tywe [ Ch [ Parameter | " Lower | Upper |
SYSTEM > A - Eamrr— —
i 2 RMS Chi On -1.6068 1.9006
FILE Memo Iy Div 3 Peak-Peak Chi 0t
4 Pulse Width Chi L 0.0000 F - St First Off
Heasure Wawve Calc 5 Dufatio LAt Ao First 0if
STERT o
STOP -
18 off
MaNUAL TRIG o
Dther Select [STATUS] and -
gibg then [Num Calc] from | [ o
Fer the right-click menu.

Numerical Calculations

» Average o Area* (Total of 24 types)

* RMS (Root-Mean-Square) value * * X-Y Area* » Specified calculation between

» Peak-to-Peak Value » Time to Level A/B cursors

* Maximum Value * Level at Time Waveform calculations can be limited

* Time to Maximum Value * Pulse Width to data within the range specified by A/

* Minimum Value + Duty Ratio(%) B cursors.

+ Time to Minimum Value + Pulse Count * Calculation performed with

« Period + Four Arithmetic Operations MRBQQO Digital Voltmeter Unit is in-

+ Frequency + Time difference calculation valid.

* Rise Time * * Phase contrast calculation

+ Fall Time * + High level calculation * Calculation operator details:

» Standard Deviation * * Low level calculation * 9.5 Nu.mez'cal Calculation Type and
Description" (p.223)

There are a total of 24 types of numerical
calculations, 16 of which can be performed
The result of a numerical calculation can be compared to a simultaneously.

preset reference range, for GO/NG (Pass/Fail) evaluation.

Numerical Calculation Judgment (p.218)

- - When the Scaling function is used, numeri-
Save Numerical Calculation Results cal calculation is performed on the scaled

+ Auto Save numerical calculation results value.

» Save specified existing numerical calculation result
See: "9.4 Saving Numerical Calculation Results" (p.221)
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9.1 Numerical Calculation Workflow

There are two different ways of performing calculation.
+ Calculating the data automatically after the measurement: Settings for numerical calculation must be made
before the measurement.

+ Calculating the existing data: Calculation is possible for waveform data after measurement is completed,
and for data saved on media.

Calculating While Measuring

Make Calculation Settings Make calculation settings on the [Num Caic] sheet. (p-214)

When judging based on calculation results: (p-218)

To automatically save calculation results: make saving settings
before measuring.

« Saving calculation results automatically (p.221)
Start Measurement
v
Acquire Data The instrument acquires data when the trigger criteria are
met.
(If triggering is not enabled, the instrument acquires data when
measurement is started.)
Calculate "Measurement" appears on the screen's status bar.
Calculations are performed sequentially from No. 1 to No. 16.
l (To interrupt calculations, click [STOP] to abort.)
Display Calculation Results Results are displayed on the Waveform screen. (p-217)
v
(Calculation Judgments) (only if judgments are enabled)
v
(Save) (if auto saving is enabled)
v Calculation results are automatically saved.
Stop Measurement
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Applying Calculations to Existing Data

(@)
(Load the Data) (To load measurement data from storage media for calcu- (p.99) g
lation) S
v Q
©
Make Calculation Settings Make calculation settings on the Numerical Calculation (p.214) =
sheet ([Num Calc] sheet) 5
* When judging based on calculation results: (p.218) @
=
L
Execute Calculation Select [Exec] to execute calculations. ®)
. . . O
e (To interrupt calculations, click [STOP].) o
c
5
Display Calculation Results Results are displayed on the Waveform screen. (p-217) o
S
v g
a
(Calculation Judgments) (only if judgments are enabled) g-
-
»
v
(Save) Save calculation results as occasion demands.
» Save: [SAVE]

When [Save Calc Result] (p.221) is set to [On], results are
automatically saved.

@ When specifying a waveform range for calculation:
Before executing a calculation, specify the calculation range using the A/B
cursors (div or Trace cursors) on the Waveform screen. Set the calculation
range on the [Num Calc] sheet to [A-B Wave].
* Range cursors cannot be used to specify the range.
* When one cursor is used, the calculation range is from the cursor to the
end of the data.

See: "6.2 Specifying a Waveform Range (A/B Cursor)" (p.124)
"9.2 Settings for Numerical Value Calculation" (p.214)
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| 9.2

Settings for Numerical Value Calculation

Procedure

To open the screen: Right-click and select [STATUS] — [Num Calc] sheet

Status

Enable the Numerical Calculation function.
THumeric Calc Settings]

Move the flashing cursor to the [Numerical Calc] item. 1 Wumerical Calc | On

Select [On]. 2Calc Area Whole Wave 5

. . . Stop Mod GO&NG
Specify the Numerical Calculation range. o o

Move the flashing cursor to the [Calc Area] item. When selecting [A-B Wave], specify the

calculation range using the A/B cursors on
the Waveform screen.

If no measurement data has been ac-
quired by the instrument, first measure
once so that the range can be specified for
calculations to be applied to subsequent
measurements.

WholeWave Applies calculations to the whole
waveform. (default setting)

A-B Wave Applies calculations to the data be-
tween A/B cursors.

AfterTrigger Applies calculations to the waveform
after a trigger.

See: "6.2 Specifying a Waveform Range (A/B Cursor)" (p.124)

Perform calculation settings.

.Calculation No. (5) Phenomenon

1 Adverage Chi Off
? RMS Chi -1.0600 1.0600
3 Pulse Width Chi L 0.6680 F - 51 Ave Off
4 Time Diff & Ch2 | 1.8808 F  0.1div5S 1 First Dff

(1) Caleulation (2) Channel for (3) Parameters* (4) Statistical *: Setting choices depend
Type Calculation calculation on the calculation type.

Select the calculation type. Also select [Judge] if you require judg-

. . ment of calculation results.(p.218)
Move the flashing cursor to the number of the calculation type

for which to make settings, and select the calculation type.

(When you select [List] a list of calculation types appears.)

Off No calculation. (default setting) X-Y Area*' Area of X-Y composite waveform

Average Average value of waveform data Time to Lev*?2  Time from trigger to specified level

Rms*! RMS value of waveform data Lev-time Measurement value at a specified time

Peak-Peak Peak-to-peak value of waveform data point after triggering

Maximum Maximum value of waveform data Pulse Width*2  Pulse width of waveform data

Max-Time Time from trigger to maximum value  puty Ratio*? Duty of waveform data

Minimum Minimum value of waveform data Pulses*2 Pulse count of waveform data

Min-Time Time from trigger to minimum value ¢ icyjation Four arithmetic operations on numerical

Period** Period of signal waveform calculation results

Frequency**  Frequency of signal waveform Time Diff*? Time difference between phenomenon A

RiseTime*’ Rise time of waveform data and B.

FallTime*" Fall time of waveform data Phase Diff*2 Time difference between phenomenon A

Std Dev*! Standard deviation of waveform data and B displayed as a phase contrast.

Area*! Area enclosed by zero position and High Level*! High level value for waveform data
signal waveform Low Level*! Low level value for waveform data

*1: Calculation performed with MR8990 Digital Volt-*2: Setting can also be made for logic channels
meter Unit is invalid. The indication of the calcu-
lation result becomes "******",




(2)

3)

(4)

(5)

4
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9.2 Settings for Numerical Value Calculation

Select the channel for calculations. When saving calculation results during
measurement

Move the flashing cursor to the item for the calculation tar- settings must be made before the mea-

get, and select the channel. surement.

See: "9.4 Saving Numerical Calculation

A logic ch | Iso b lected for Time to Level, Pulse Width, Dut
(A logic channel can also be selected for Time to Level, Pulse Wi uty Results” (p.221)

Cycle, and Pulse Count.)

Set parameters. When saving existing data

Setti tb ¢ leulation t Click [SAVE].
ettings may not be necessary 1or some cailculation types See: "4.03 Saving Data Selectively

When calculating time differences and phase contrast, (SAVE)" (p.93)
makes settings for A and B channels.

Move the flashing cursor to the parameter items, and make
appropriate parameter settings.

See: "Parameter table" (p.216)
See: "7.1.3 Alphanumeric Input" (p.141)

Set the statistical calculation.

Move the flashing cursor to the [Stat] column.

First Calculate at the first condition of the measurement data.

Average Acquire the average value of the calculation result in the
measurement data.

Max Acquire the maximum value from the calculation resultin
the measurement data.

Min Acquire the minimum value from the calculation resultin
the measurement data.

When time difference calculation or phase contrast cal-
culation has been selected, set Ch (channel) and param-
eters for A and B.

Execute the calculations. (when judging calculations
(p-218))

Applying Calculations to Existing Data

Select [Exec].

When calculating automatically after measurement

Click [START] to start measurement.

@ To copy a calculation setting to another calculation number

Use the [Num Calc] sheet.
See: "7.8 Copying settings to other channels (calculation No.) (Copy function)" (p.160)

suonoun4 uonenoje) [eauswnN 6 Jeydeyn
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Parameter table
Calculation Type | Parameter Parameter description
Period L (Level) Calculation is based on the interval (time) when this level is crossed.
Frequency -
Pulse Width Only when the measurement signal has crossed the level and has not crossed the
Pulses F (Filter) level again within the specified filter width, it is taken as a valid event. This is useful
Duty Ratio* to exclude level crossing events due to noise.
Time Diff Calculation is based on the interval (time) when the level is crossed.
Phase Diff Depending on this setting, either crossing on the upward slope (1) or downward
S (Slope(T, V) slope (¥) is used for calculation.
*: Level and
Filter only
L Determines which section of the waveform between the upper and lower limits is
Risetime N . . .
. P (%) used for risetime (or falltime) calculation. The range is narrowed from the upper and
Falltime .
lower limit values by the percentage set here.
L (Level) Calculates the time specified level is crossed.
Only when the measurement signal has crossed the level and has not crossed the
. F (Filter) level again within the specified filter width, it is taken as a valid event. This is useful
Time to Lev . .
to exclude level crossing events due to noise.
Determines whether the time is calculated until the signal crosses the specified lev-
S (Slope(T, 1))
el on the upward slope or on the downward slope.
Specifies the time for calculating the measurement value, using the trigger position
Lev-Time Time or Measure (Calcula- as zero.
tion results) To use the numerical calculation result, specify the numerical calculation number.
The range specified by A/B cursors is not available.
Numerical Calculation No. Sets the numerical calculation number.
Calculation

+,-, % +

Sets the operators for the four arithmetic operations.

NOTE

» Depending on the signal waveform, calculation values for the Period, Fre-
quency, Risetime, and Falltime parameters may not be displayed.

» When Scaling is enabled, the waveform data are scaled before numerical cal-
culation. The units for parameter values are derived from the units set for the
Scaling function.

See: About Scaling: "7.4 Converting Input Values (Scaling Function)" (p.148)
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9.2.1 Displaying Numerical Calculation Results

Numerical calculation results are displayed on the Waveform screen

m - 19-Sep 11:50:52 m D & 19-Sep 11:51:34
- F .01 V N ”gZEMr”:RV . = 4 ”;@;:::E:{” 0.0126 ¥ MMT”;;ETEW
e C 2l CUlatiON w55
T e Results D Rioth e o7 e
{ 100us/5)] { 100us/5)]
( 18.8%3 ( 18.8%3
hot : hot H
25di 25di
{ 250.0ms)| { 250.0ms)|
v [im * i
WEMIP WEMIP
.F’ i
’EED%P: RECORTER
(5 (5
[ [
ons 56ms. 100ms 156ms 200ms. ons 56ms. 100ms
o — - e e = ol
If the display is hard to view because of Switch the waveform display width in the [DISP]
overlapping numerical values and wave- menu. _
forms Numerical values and waveforms are displayed
separately.
See: "6.7.3 Switching the Waveform Display Width"
(p.135)

@ To save calculation results after measuring:

Set the [Select at save] item to [Yes]. When you click [SAVE] after measure-
ment, you can select the content to be saved. (Select [Calc Result].)

See: "4.2.3 Saving Data Selectively (SAVE)" (p.93)

NOTE If a numerical calculation that becomes invalid is performed using the data mea-
— —  sured with MR8990 Digital Voltmeter Unit, the calculation result is displayed as

Nhkkkkkkn
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9.3 Judging Calculation Results

9.3 Judging Calculation Results

Set the judgment criteria (upper and lower threshold values) by which to judge numerical calculation
results. Judgment criteria can be set for every numerical calculation.

Waveform acquisition processing depends on the trigger mode setting (Single or
Repeat) and the criteria specified to stop measuring upon judgment (GO, NG or
GO & NG).

Make Calculation Settings

v

Start Measurement

> ] <

Acquire Data

Measurement repeats until you
CelenEiD click [STOP]

Measurement repeats +
until stop criteria are met

Display Calculation Results

v

Stop criteria Calculation Judgments
not met

Stop Criteria

Stop Criteria Met or
Stop Criteria is
GO&NG

Save

“rigger Mode
[Repeat]

[Single]

Stop Measurement

NOTE Automatic saving will not be carried out before termination conditions are fulfilled
— —  at the end of the calculation evaluation.
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9.3 Judging Calculation Results

Procedure

To open the screen: Right-click and select [STATUS] — [Num Calc] sheet

3 Specify the judgment thresholds.

Move the flashing cursor to the [ Lower] and [Upper] items.

1 Make calculation settings. (p.214) Stat Jwde  Lower Q—
N+ + %
2 ~1.6000 10800 ol
uTT :O

i i 531 First Off
2 Enable the judgment function. LT 31 ower limit ~Upper limit =
. . lue value c
Move the flashing cursor to the [Judge] setting for Calcula- va 3
tion No. to judge, and select [On]. @
=.
Q
[HiOKi] Status Mema r o)
[Humeric Calc Settings] Q(?
Off Judgment is not carried out. Numerical Calc | On =y
On Result will be NG (Fail) if judgment range is exceeded. Calc Area Whole Wave Save | g—)
Any channel in which result was NG is shown in red. 4 Stop Mode GO&NG g
5
-
c
S
A
=
=]
7]

Select an entry method and enter the threshold values.
Input range:-9.9999E+29 to +9.9999E+29

See: "7.1.3 Alphanumeric Input" (p.141)

4 Select the Stop Criteria upon judgment.

Move the flashing cursor to the [Stop Mode] item.

GO Continue to the next process when within the threshold range
(PASS judgment)
NG Continue to the next process when outside of the threshold

range (FAIL judgment)
‘ GO&NG Continue to the next process regardless of judgment result.

Execute the calculations.

Applying Calculations to Existing Data
Select [Exec].

When judging automatically after measurement
Click [START] to start measurement.

NOTE About upper and lower threshold
———— The upper threshold of the period range cannot be set below the lower threshold,
and vice-versa.
About executing the calculation

Processing depends on the Trigger Mode setting.
If calculating while acquiring waveforms, measurement is repeated until the Stop
Criteria are met. (p.218)

@ To record all calculation results

Set the Stop Mode item to [GO&NG].
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| 9.3.1 Display of Judgment Results and Signal Output
Judgment results of numerical calculations are displayed on the Waveform screen.

Within the judgment threshold range: GO judgment
Out of the judgment threshold range: NG judgment (displayed in red)

| Hioki ® & 19-Sep 12:47:49
- | ~--Measure==- Judge: NG =
— P i e -—-Measure-—- Judge: NG
L e T Maxinum Chi 8,642 Y
B M 3.660 ¥ 4, P
" on -3.808 = Minimum Chi -, 6EA Y
b Sy o x Macimum Ch2 3.808 v
i o 100 o Mininun Ch2 -0.030 Y
o o iziggi ot ¢ 48 Maxinum Ch3 3.560 Y
2 (2.500 5 Minimum Ch3 -3.008 Y
AT |2 a Macimum Chd 8.830 ¥
= war | | Z=—==%¢  Minimum Chd -0.668 Y
@ | ———&  Maxinum Ch? 7,440 Y
7, Wﬂ%‘: Hinimum Ch? -7.438 ¥
i AR o Maxinun Cha 1.260 ¥
a 40 Mininun Cha -1.200 v
Pulses Chi 24
1s 1.5s 2s 2.5 s PU]SES Chz 24
D) T Pulses Ch3 24
DM | SA
4 Pulses Chd 24

When the judgment result is GO
» The GO signal is output at the GO/EXT.OUT.1 external I/O terminal. (MR8741

only)

When the judgment result is NG

*+ The NG signal is output at the NG/EXT.OUT.2 external 1/O terminal.
(MR8741 only) The NG judgment is asserted when any channel is judged as
NG.

* When the beeper is enabled, a beep sounds when a result is out of the thresh-
old range.
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9.4 Saving Numerical Calculation Results

Calculate and automatically save during data acquisition. Before measurement begins, the calcula-
tion settings need to be set.

ACAUTION When using auto save during measurement, do not remove the storage media
=  gpecified as the save destination until the measurement operation is completely
finished. Doing so may damage data on the storage media.

Procedure

To open the screen: Right-click and select [STATUS] — [Num Calc] sheet

1 Enable the saving of numerical calculation results.

suonoun4 uonenoje) [eauswnN 6 Jeydeyn

Move the flashing cursor to the [Save Calc Result] 1  Save Calc Result On
item. 2 Folder to save Mew File
3 s USBL: WHIOK I_MRS
Select [On]. (default setting: Off) 4 SZ:: ;Zme VEAS :
2 Select the file creation method.
Move the flashing cursor to the [Folder to save] item. New File rcn;erites a new file for each measure-

Existing File Adds calculation results to one file.

3 set the save target

Move the flashing cursor to the [Save To] item.

Select [Edit]. J5BL:¥

The Browse folders dialog box appears. (See illustration at right.) [~ Eiﬁlj
b 5

Move the flashing cursor to the save target media.
Select [Confirm] to confirm the selection.

usB1 Automatically save the waveform data on the USB memory stick.

LAN Automatically save the waveform data on the PC connected via
LAN. Model 9333 LAN Communicator is required to be installed.

To create a new folder to use as target, select [New
Folder]. When [LAN] is set as the save destination,
[New Folder] setting is ignored and the folder named
with the current date is created.

4 Enter a save name (if you want to use a different

name). Save Name

» The maximum length of the Save Name string
is 123 characters. The maximum path length is
255 characters.

* A sequential number starting from 0001 is auto-
matically appended to the Save Name (when
[New File] is selected).

Move the flashing cursor to the [Save Name] item.

Enter the save name. (default setting: MEAS)
See: "7.1 Adding Comments" (p.138)

When [LAN] is set as the save destination, [Save
Name] setting is ignored and the files to be saved are
named in the previously-determined format.

See: "Save Operations (When setting the save destination to [LAN])" (p.92)

Confirm the measurement configuration and numerical
calculation result settings, then start measurement.
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9.4 Saving Numerical Calculation Results

Example for saving numerical calculation results

NOTE If you save numerical calculation results, characters or display items used on the
— = instrument are converted as shown below.
Characters used on the instrument | Saved characters

2 A2

3 A3

n ~u

Q ~0

e ~e

° ~C

+ ~+

ue (display only) ukE

°C (display only) C

<When calculation settings are as follows>

Calculation No. 1: Maximum value of analog channel 1
Calculation No. 2: Maximum value of analog channel 1
Calculation No. 3: Maximum value of analog channel 2
Calculation No. 4: Maximum value of analog channel 2

"Trig Time" ,"No1 Maximum Ch1" ,"No2 Minimum Ch1" ,"No3 Maximum Ch2" ,"No4 Minimum Ch2" «
RV VYV

"08-04-11 17:40:33.351","+3.00078E-05","+2.12000E-04","+2.00000E-03","+1.30000E-03"
"08-04-11 17:44:25.976","+3.06078E-05","+2.39996E-04","+2.00000E-03","+1.10000E-03" <

Recorded in the order of the calculation settings of line 1.

Line 1: Calculation Settings
Line 2: Calculation Result Unit —
From Line 3: Calculation Results
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9.5 Numerical Calculation Type and Description

Numerical Calculation
Type

Description

Obtains the average value of waveform data.

n
] ) AVE: Average value
Average AVE= n Z di n: Data count
i=1 di: Data on channel number i
Obtains the RMS value of waveform data. If Scaling is enabled, calculations are applied
RMS to the waveform after scaling.

(Root-Mean-Square)
value
(Rms)

RMS: RMS value
n: Data count
di: Data on channel number i

Peak-to-Peak value

Obtains the value of the difference (peak-to- Maximum
peak value) between maximum and mini- value

(Peak-Peak) mum values of waveform data. Minimum P-P value
value
Obtains the maximum value of waveform Maximum
Maximum Value data. value /\ /
(Maximum) / \/
Obtains the time (in seconds) from the last Maxi [T]
. . trigger point to the maximum value aximm
Time to Maximum . . ’ value /
Val Max-Ti If the maximum value occurs in two or more
alue (Max-Time) instances, the first instance is treated as the %/Time to Maximum
maximum value. Value
Obtains the minimum value of waveform
Minimum Value data. /\ /
(Minimum) Minimum / \_/
value
Obtains the time (s) from the trigger point to [T Time to Minimum
the minimum value. Value
Time to Minimum When there are two or more minimum val- o _
Value (Min-Time) ue points, the first point of the first wave- Minimurm
. . . . value
form for which calculation was carried out is

taken as the minimum value.

Period/Frequency

Obtains the time (in seconds) from the last
trigger point to the minimum value.
Calculates the period/frequency based on
the time difference from the point when a
specified level is crossed in the rising or
falling direction to the point when it is next
crossed.

WA
VRVRVAY.
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9.5 Numerical Calculation Type and Description

Numerical Calculation
Type

Description

Rise Time and
Fall Time

The rise time of the acquired waveform from

A% to B% (or fall time from B% to A%)isob- ~ B%
tained by calculation using a histogram (fre- A v
quency distribution) of the 0 and 100%
levels of the acquired waveform. A%
As waveform data is acquired, the rise time /|<-> S\
(or fall time) is obtained from the first rising
(or falling) edge.

When calculation of the range specified by A: 5 to 30%
the A/B cursors is selected, the obtained B: 95 to 70%
rise time (or fall time) is the first rising (or

falling) edge between the cursors.

Rise Time Fall Time

Standard Deviation
(Std Dev)

Obtains the standard deviation of the waveform data.

N o: Standard Deviation
1 . 2 AVE: Average
n z (di-AVE) n: Data count
i=1 di: Data on channel number i

Area

Obtains the area value (Ves) enclosed by
the zero position (point of zero potential)
and the signal waveform.
When calculation of the range specified by
the A/B cursors is selected, the calculated
area is constrained to the waveform be-
tween the cursors.
S: Area

” . n: Data count B cursor

§= Z \dil h di: Data on channel number i
i=1 h=At: Sampling rate

A cursor

X-Y Area

Obtains the area (V2) of an X-Y composite waveform. In the following figures, the areas
within the lines are calculated. The calculation is available even if the X-Y composite
waveform is not intended for display.

To enable area calculation, specify the calculation range using the A/B cursors (Voltage
axis or Trace) on the waveform of each channel for X-Y composition. (The area cannot
be specified directly by A/B cursors on the X-Y waveform.)

See: About A/B Cursor:"6.1 Reading Measurement Values (Using the A/B Cursors)" (

p.120)

When the trace consists of multiple When the trace is an open curve
loops

//' S=nxS§, / S=S,
S: Area S: Area
/ n: Number of loops ’% (Area enclosed by the curve
/ Start V\\ ,/ and line connecting start

: . and end points
Start/end point point  End point points)

When the trace is a figure-8 When the trace is an open curve

S= So x 2+ 31

S: Area

(The number of overlapping
regions increases with the
number of loops)

g S 2 S=1Sp-5]

S: Area

Start "y’ ¥ S;?r:i
point End point P

Setting Choices: Set the X- and Y-axis channels.
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9.5 Numerical Calculation Type and Description

Numerical Calculation Description

Type
Finds the point where the signal crosses a speci- [T}

Time to Level fied level from the start of the calculation range, Level /\\

(Time-Lev) and obtains the time elapsed from the last trigger oV \ /
event. PN \/
Obtains the level at a specified time point after the T|

Specified Time Level Irigger event. Level /N

. The time can also be specified using other calcu- \ / \
(Lev-Time) ov

lation results obtained earlier. N

%ime)

Pulse Width

Obtains pulse width as the time difference be-
tween one rising or falling intersection of the wave-
form through a specified level to the next
intersection (with opposite slope).

M nr
et LY

Level

Duty Ratio (%)

—

Obtains the duty percentage based upon the ratio
of the time from a rising intersection to the next
falling intersection at a specified level, to the time
from the same falling intersection to the next rising
intersection at the same level.

Tu-d
Tu-d + Td-u

u_d1—||—|r
_TL_JI_II_I

X 100 (%) Tooy

Level

Duty (%) =

Ty-g- Time (seconds) after rising intersection to
falling intersection

Tq4-u: () Time (seconds) after falling intersection
to the next rising intersection

Pulses

Obtains the count of pulses from the number of ris-

ing or falling intersections with a specified level. Levelftﬂﬁ:
One pulse is counted when the signal falls back 0

below the specified level after rising through it (or 1 2 3
vice versa)

Four Arithmetic Oper-
ations (Calculation)

Performs arithmetic operations (+, - , X, +) upon arbitrarily selected results of numerical
calculations.

Obtain TJ[s], the time difference that passes be- 7
Time difference calcu- tween rises above or drops below the level speci- /
; ; ; fied for A and B waveforms. /
lation (Time Dif
ation (Time Diff) Time difference T = B waveform (time where the Level \X/
level was exceeded) - A waveform (time where the Al B
level was exceeded).
Obtain the time difference that passes between 7
rises above or drops below the level specified for
A and B waveforms and then obtain the phase Level /
Ph_ase contras? calcu- contrast [°], based on A waveform. v Ao \X/
lation (Phase lef) Time difference of A and B waveform [T]
Phase contrast= x 360°
Cycle of A waveform
With 0% of the loaded waveform data as the Low Data number
level and 100% as the High level, a histogram (fre- .
High Level quency distribution) is used for calculation. 100% AAAA ':;%';I
Low Level Low
0% _} Level
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9.5 Numerical Calculation Type and Description
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Waveform calculations can only be used with the Memory function.

A pre-specified calculation equation is applied to acquired waveform data, and the calculation

results are displayed as a waveform on the Waveform screen.
Waveform calculation settings are made on the Status screen - [Wave Calc] sheet.

— Opening the [Wave Calc] sheet

— Disp change —— (B siaws Mum Calo_ Menory Div 24l 92428
DISP > T@WEVEEETE‘\ST.?U"&} . R — function:
TRIG.SET >
STATUS o |STATUS Mol Eaation ]

71 = ABS(CH1}
CHAN > | Status Zp
SYSTEM >| MNum Calc -—) o
FILE Memo ry Div ]
Measure B1°
START (Mo Wave Scale| Lower | Upper | Unit Graphl
STDP 1 Auta 0.9900 20.009 a 0.9900 | 0.9000 |10
2 B Auto 0.0000 20.000 b 0.0900  j 0.0000
3 [ Aut 0.0060 20.908 0.0000 k 0.0008
M'&‘NU'&‘L TRIG 4 0 AE(E 0.0988 20.908 ; 0.0908 | 0.0908
5 B futo 0.0068 20.008 e 0.00900 m 0.6068
Other 6 [ Aute 0.0000 20.600 t 0.0000 n 0.0000
1L Aut 0.0000 20.909 g 0.0000 0.9000
HELP SeIeCt ISTATUS] and s B AE(E 0.0060 20.908 h 0.0008 LD) 0.0008
SAVE then [Wave Calc] from
ESC the right-click menu. Wavstorn calculation 15 3 fonction o carry out calcalations on the waveiorn
Hint  data in the memory and display the waveform results on the screen.

Waveform Calculations

» Four Arithmetic Operators
(+,- %, 1)

* Absolute Value (ABS)

* Exponent (EXP)

» Common Logarithm (LOG)

» Square Root (SQR)

* Moving Average (MOV)

+ Slide along the time axis

Differential Calculus: 15t deriva-
tive (DIF), 2" derivative (DIF2)
Integral Calculus: 18t integral
(INT), 2" integral (INT2)
Trigonometric functions (SIN,
COS TAN)

Inverse Trigonometric functions
(ASIN, ACOS ATAN)

Digital Voltmeter Unit PLC delay
time shift (PLCS)

(Total 12 types)

» Specified calculation between
A/B cursors

Waveform calculations can be lim-

ited to data within the range speci-

fied by A/B cursors.

Calculation operator details:

"10.3 Waveform Calculation Operators

and Results" (p.237)

In addition to the four arithmetic operators, 10 types of functions can be used. It is possible to set up

to 16 calculation formulas.

When Scaling is enabled, numerical calculations are performed on scaled values.

ram - Chapter 10 m
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10.1 Waveform Calculation Workflow

10.1 Waveform Calculation Workflow

There are two different ways of performing calculation.

+ Calculating the data automatically after the measurement: Settings for waveform calculation must be made

before the measurement.

+ Calculating the existing data: Calculation is possible for waveform data after measurement is completed,

and for data saved on media.

Calculating While Measuring

Make Calculation Settings

v

Start Measurement

v

Acquire Data

!

Calculate

Display Calculation Results

v

(Save)

v

Stop Measurement

NOTE

Make calculation settings on the [Wave Calic] sheet. (p.231)

To automatically save calculation results: make saving settings
before measuring.

« Saving calculation results automatically (p-88)

The instrument acquires data when the trigger criteria are
met.

(If triggering is not enabled, the instrument acquires data when
measurement is started.)

[Calculating...] appears on the screen.

Calculations are performed sequentially from No. 1 to No. 16.
(To interrupt calculations, click [STOP] to abort.)

Results are displayed on the Waveform screen. (p.232)

(if auto saving are enabled)

Calculation results are automatically saved.

Waveform calculation is not available when using Roll Mode.

If waveform calculation is performed while measuring and is forcibly exited dur-
ing calculation, the result at that time of exit is displayed. To re-calculate, select
the [Exec] button at the waveform calculation sheet.
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10.1 Waveform Calculation Workflow

Applying Calculations to Existing Data

After measurement with calcula-
tion OFF (Or with data loading)
v
Make Calculation Settings
v
Execute Calculation
Display Calculation Results
(Save)

NOTE

(To load measurement data from storage media for calcu- (p-99)
lation)

Make calculation settings on the Waveform Calculation (p.231)
sheet ([Wave Calc] sheet)
Select [Exec] to execute calculations.
(To interrupt calculations, click [STOP].)
(p.232)

Results are displayed on the Waveform screen.

Save calculation results as occasion demands.
» Save: [SAVE]

The maximum record length that can be calculated is as follows.

MR8740 2,000div

MR8741

To perform calculation for waveforms measured at longer record lengths, save
to files in sections at a range shorter than maximum record length, reload to
this instrument and then calculate.

When memory division is not used, it is possible to reference the last 16 mea-
sured waveforms. However, when waveform calculation is performed for this
waveform, waveform data other than that of the currently referenced blocks
(the blocks in the data to be calculated) is deleted.

suonouUN4 uoleNoje) WIoBABA\ O J81dey)
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10.1 Waveform Calculation Workflow

When specifying a waveform range for calculation:

Before executing a calculation, specify the calculation range using the A/B cursors
(div or Trace cursors) on the Waveform screen. Set the calculation range on the
[Wave Calc] sheet to [A-B Wave].

* Range cursors cannot be used to specify the range.

* When one cursor is used, the calculation range is from the cursor to the end of

the data.
Post-measurement waveform calculation cannot be performed for waveforms mea-

sured in excess of the maximum recording length, even if a range is specified with

the A and B cursors. To perform waveform calculation for a waveform with a longer

recording length, save a subset of the waveform that is shorter than the maximum

recording length to a separate file, load that file back into the instrument, and then

perform the calculation.
See: "6.2 Specifying a Waveform Range (A/B Cursor)" (p.124)
"10.2 Settings for Waveform Calculation" (p.231)

Changing calculation settings while measuring:

Changes made to calculation settings while measuring are applied after measure-
ment is finished.

To change calculation settings and recalculate:

Make changes to calculation contents on the [Wave Calc] sheet, and execute the
calculation.
See: "10.2 Settings for Waveform Calculation" (p.231)

To not display a calculation waveform, or to display only the desired waveform:

The displayed sheet and calculation waveform to be displayed can be selected on
the [Wave Calc] sheet.
See: "10.2.3 Changing the display method for calculated waveforms" (p.235)
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10.2 Settings for Waveform Calculation

| 10.2 Settings for Waveform Calculation

Procedure

To open the screen: Right-click and select [STATUS] — [Wave Calc] sheet

1 Enable the Waveform Calculation function.

: . . [Wave Cacl Setting]
Move the flashing cursor to the [Wave Calculation] item, 1 WaiZEEaTEula:immg on

and select [On].

2 Specify the waveform calculation range. 2 Calc trea Whole Wave

Move the flashing cursor to the [Calc Area] item.
When selecting [A-B Wave], specify the

calculation range using the A/B cursors on

Whole Wave Applies calculations to the whole waveform. (default the Waveform screen.
setting) If no measurement data has been ac-
. he i f
A-B Wave Applies calculations to the data between A/B cursors. quired by the instrument, first mggsure
once so that the range can be specified for
See: "6.2 Specifying a Waveform Range (A/B Cursor)" (p.124) calculations to be applied to subsequent

measurements.

3 Perform calculation settings.
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Move the flashing cursor to the [Equation] column of the
calculation to be set and select [Enter EQN].
A dialog is displayed for entering a calculation equation.

CalculationNo. -l—’
71 |7

207
307
/S F1
e |I 1
[Nl
, i
Enter calculation
operators (omm f \
112(3(- ABS EXP LOG SOR - Undo Clear
4156 |+ MOV SLI DIF INT ‘ CH. Home End
7189 |« DIF2 INT2 SIN Co0s << po
Enter numerical [ E|/ L TAN ASIN ACOS BTAN [ PLCS Enter ESC
NS
values and symbols o
b= §.6800 i= 0.0060
c= §.6060 = 0.0060
Enter constants e
. e= 0.6000 M= 0.0068
Constants must have been previ- = e.0080 = ©.0008
ously entered on the [CONST.] g=  0.0000 |o=  0.0080
h= 0.6000 p= 0.0068 waw H
(p-234) If "=" is displayed
The entered calculation equation is syn-
4 Select a calculation equation. tactically correct.
See: "Waveform Calculation Example" (p.236) If "?" is displayed

The equation has a syntax error.

The cursor is placed at the location of the

error to facilitate correction.

» Are parentheses correctly matched?

» Has a multiplication operator "*" been
omitted?
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10.2 Settings for Waveform Calculation

5 When finished entry, select [Confirm].
The entered equation is displayed in the [Equation] field.

The scale (maximum and minimum vales) of the calculation results
has a default setting of [Auto]. If you want to scale the results, set
the maximum and minimum values under [Manual].

See: "Changing the display method for calculated waveforms" (p.235)

6 (As occasion demands)
Set auto saving (p.88).

7 Execute the calculations.

Applying Calculations to Existing Data
At the [Wave Calc] sheet, select [Exec].

-I—‘
71 =|ABS(CHL) +CH2+CH3-(CH4+CHS) ‘

27
i3 7
47
7
67

To calculate while measuring

Click [START] to start measurement.
Calculation waveforms are displayed after loading waveforms.

10.2.1 Displaying the waveform calculation results

Waveform calculation results are displayed on the Waveform screen.

Example: Waveform of the calculated absolute value of the waveform of CH1. Calcu-
lation equation = ABS(CH1)

A3 9
n Nl

3 —— CH1 Waveform

Absolute Value
Waveform

3 =3 Y
£1: -1.0600

568 Im: 1.5m i .S

@ To copy settings from one calculation to another:
Settings can be copied at the [Wave Calc] sheet.
See: "7.8 Copying settings to other channels (calculation No.) (Copy function)" (p.160)
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About calculation equations

Operators
Operator Name Operator Name
ABS Absolute Value DIF2 2" Derivative
EXP Exponent INT2 2" Integral
LOG Common Logarithm SIN Sine
SQR Square Root COS Cosine
MOV Moving Average TAN Tangent
SLI Movement parallel to the | ASIN Inverse Sine
time axis
DIF 18t Derivative ACOS Inverse Cosine
INT 18t Integral ATAN Inverse Tangent
PLCS Digital Voltmeter Unit PLC de-
lay time shift

See: "10.3 Waveform Calculation Operators and Results" (p.237)

Entering Calculation Equations

» Each entered calculation equation may contain up to 80 characters.

» Each constant in a calculation equation may contain up to 30 digits.

» For multiplication, use [*]. For division, use [/].

» Entering a long, complex formula such as that shown below will cause "?" to
be displayed. Separate the formula into two shorter formulas.
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ABS(CH1)+CH2*CH3-(CH4+CH5)*ABS(CH4)/DIF(CH1, 1)
1 2 3

* When dividing by 0, an overflow value is output.
(For positive values, +9.9999E+29. For negative values, -9.9999E+29.)

» The result of calculation Z; can be used in other calculation equations. How-
ever, the Z,th equation can only refer to the results of equations up to Z,,_4.
(Example: Equation Z, can include the results of equations Z4 through Z3.)

Using the MOV, SLI, DIF and DIF2 operators in an equation

The number # after a comma within parenthesis (_,#) for each operation is set to
the calculation operator.

Operator Setting Choice Setting Examples
MOV Set the number of points to move. | Calculate the 10-point mov-
(Moving Average) | Setting Range ing average of CH1:
SLI MOV (Moving Average): 1 to 5000 | MOV(CH1,10)
(Parallel Movement) | SLI: -5000 to 5000
DIF Specify the sampling interval for dif- | Differentiate CH2 using a 20-
(Derivative) ferentiation. point Samp”ng interval:
DIF2 "1" is normally acceptable, but this | DIF(CH2,20)
(2nd Derivative) should be set larger to capture fluc-

tuation values of slowly changing

waveforms.

DIF and DIF2 Setting Range: 1 to

5000

When calculation results overflow (OVER)

» The value that indicated by the A/B cursor is not a correct value.

* When [Scale] is set to [Auto], waveforms appear at the top or bottom edge of
the screen. This makes calculation result overflow obvious.
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| 10.2.2 Setting constants

Procedure

To open the screen: Right-click and select [STATUS] — [Wave Calc] sheet

1 Move the flashing cursor to the No. to be set as

[CONST.].
(

2 Select an entry method, and enter the constant. 1 al g.0009 | §.0000

v oL ouuy | ] A.00688

: . C 6.0088 k 8.0068

Setting range: 9.9999E+?9 to +9.9999E+29 q 0.0000 | 0.0000

See: "7.1.3 Alphanumeric Input" (p.141) e . 0008 mn B.08060

f A.8888 n A.8e0g

) . . _ g B.0088 o A.00688

Defined constants are shown in the constant display of the calcula b 0.8008 p 0.6060

tion equation setting dialog.
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10.2.3 Changing the display method for calculated W&
waveforms

Procedure

To open the screen: Right-click and select [STATUS] — [Wave Calc] sheet

(Mo Wave Scale  Lower  Upper  Unit Graph

. 71 Auto A.00688 268.0688 Grl

Calculation No. 72 | B Auto 0.09000 26060 Gr2

73 Auto A.0068 26.088 Grl

To copy settings 74 futo . 0806 20606 Gre

between Calculation Nos.: 75 Auto A.6600 20.688 , Grl
Click the calculation No. % L I |

Waveform4 2 Display range 3 Upper and 4 Displayed 6 Graph to
color setting method lower limits ~ measurement units display

1 Enable waveform display, and display color
Move the flashing cursor to the [Wave] column.

On-Off Set On to display the waveform of the flashing cursor
column (default setting). Set to Off to hide display.
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N Select the waveform color.
All On-Off Select On to display all waveforms. Select Off to hide all
waveforms.

2 Select a method to set scaling

Depending on calculation results, auto-
matic scaling settings may be unsatisfac-
tory, in which case the limits must be

entered manually.

Auto Automatically sets the display range of the vertical axis. (After
calculation, the upper and lower limits are obtained from the
results, and set automatically.)

Move the flashing cursor to the [Scale] column for the Calculation No.
to be set.

Manual Upper and lower limits of the vertical axis display range are
entered manually.
A shorter calculation time than with Auto is possible.

3 Set the upper and lower limits of the display range (when
[Manual] is selected)
Select [Lower] and [Upper].

Select an entry method and enter the limit values.
Entry range: -9.9999E+29 to +9.9999E+29

See: "7.1.3 Alphanumeric Input" (p.141)

4 Specify the physical units
Move the flashing cursor to the [Unit] column.
Select an entry method and enter the physical units.

See: "7.1.3 Alphanumeric Input" (p.141)

5 Select the graph to be displayed.
(When split screen ([Format] item on the [Status] sheet) is
[Dual] or higher)

Move the flashing cursor to the [Graph] column and select the graph
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Waveform Calcu-  Calculate the RMS waveform from the instantaneous waveform
lation Example The RMS values of the waveform input on Channel 1 are calculated and dis-

played. This example describes the calculation of waveform data measured for
one cycle over two divisions.

Enable the Waveform Calculation function.

. . . [ HioKI | status Hum Calc Memo
Move the flashing cursor to the [Wave Calculation] item, .
[Wave Cacl Setting]

and select [On]. A Wave Calculation

Specify the waveform calculation range. -‘H—
1

Move the flashing cursor to the [Calc Area] item, and select || 72 »
[Whole Area].

Perform calculation settings.

Move the flashing cursor to the [Equation] column of No. Z1
and then select [Enter EQN].
A dialog is displayed for entering a calculation equation.

After selecting the channel num-
ber, select the [Enter Char] but-
ton.

Entering the calculation equation
= [SORE MV CHL<El, 208 1) ]
SQR(MOV(CH1*CH1,200)) [ | <
The number of samples per cycle (1 division = 100 cp s Chane| -1 ol |
les) H e is two divisi 200 1]z [s[-| [==_[ & | LG | saRy | == = 4y | Undo | Elear
samples) Here, one cycle is two divisions ( T Te s m i B — [ w1 [ e
samples) Enter numerical valuc= 789~ iz | N2 | SN | C0S s [ T
and symb0|s L@ B TAN ASIN ACOS ATAN | PLES | rHg Enter ESC
~CONST LHG
. G 8 CH7
It is convenient to set con- = 22222 L 22222 RonE CH18
stants beforehand on the - 500 = it
[CONST] (= p-234) o= 0.0008  |m- 6.6008 it
= 0.0008 |n-  6.0080 Cits
g=  0.6009 o= 0.9008
= 0.0080 b= 0.0000
When finished entry, select [Confirm]. %é ;SQR(MMEHI*EHI’Z%))
The entered equation is displayed in the [Equation] field. 73 7
47
7L 2

Execute the calculations.

Click [START] to start measurement.
The calculation waveform is displayed after acquiring the input wave-
form.

————— CH1 Waveform

| Calculation waveform of

f RMS values

[ S0ms 166ms 156ms 208ns

To view calculated waveforms of loaded data, move to the [Wave Calc] sheet and select [Exec].
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10.3 Waveform Calculation Operators and
Results

b;: ith member of calculation result data, d;: ith member of source channel data

Waveform Calculation Type Description

Four Arithmetic Opera- Executes the corresponding arithmetic operation. e
tors(+,-,%1/) 2
o
Absolute Value (ABS) b;=|d;| (i=1,2,...n) @
Exponent (EXP) b; = exp(d;) (i=1,2,...n) ©
When di >0, bi = loglo di §
Whend; =0, b;=-co (overflow value output) @
Common Logarithm Whend; <0, b;=log;yld;| (i=1,2,...n) S
(LOG) Note: Use the following equation to convert to natural logarithm calculations. 3
LnX = log,X = log 19X/ logjge g
1/logjpe = 2.30 g
)
Whend; 20,  b;= [d, =
Square Root (SQR) Whend, <0, b;—- |alli| (i=1,2,...n) S
M
When £ is odd number: When £ is even number: S
o
Lk Lk =3
12 RS S
bi= 2 >dt (i=12 ..n) bi= ¢ dt (j=1,2,...n) Z

‘= i—g ‘= i—g +1

Moving Average (MOV) dr. " member of source channel data
k : number of points to move (1 to 5000)
1 div = 100 points.

k is specified after a comma.
(Ex.) To make Z1 the moving average of 100 points: MOV(Z1,100)

Moves along the time axis by the specified distance.
bj=d; — k (i=1,2,...n)
k : number of points to move (-5000 to 5000)
Slides waveform data
along the time axis (SLI) k is specified after a comma.
(Ex.) To slide Z1 by 100 points along the time axis: SLI(Z1,100)
Note: When sliding a waveform, if there is no data at the beginning or end of the calcula-
tion result, the voltage value becomes zero. 1 div = 100 points.

b; = sin(d;) (i=1,2,....n)

Sine (SIN) Trigonometric functions employ radian (rad) units.

b; = cos(d;) (i=1,2,....n)

CoslneiCOS) Trigonometric functions employ radian (rad) units.

b; = tan(d;) (i=1,2,....n)
Tangent (TAN) where -10 < 5, <10
Trigonometric functions employ radian (rad) units.
When d; > 1, bj=r/2
. When -1<d;<1,  b; = asin(d,)
Arcsine (ASIN) When d, < 1, b= -7/2

Trigonometric functions employ radian (rad) units.
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b;: ith member of calculation result data, d;: ith member of source channel data

Waveform Calculation Type Description
When d; > 1, b;=0
- When -1 <d;< 1, b; = acos(dy)
D (4508 When d; < -1 , b=z (i=1,2,...n)

Trigonometric functions employ radian (rad) units.

Arctangent (ATAN)

b, =atan(d) (i=1,2,....n)
Trigonometric functions employ radian (rad) units.

First derivative (DIF)
Second derivative (DIF2)

The first and second derivative calculations use a fifth-order Lagrange interpolation poly-
nomial to obtain a point data value from five sequential points.

d¢ to d, are the derivatives calculated for sample times t to t,,.

Note: Scattering of calculation results increases as input voltage level decreases. If scat-
tering is excessive, apply the moving average (MOV).

Calculation formulas for the first derivative

Point tl b[ = (—25d1 + 480’2 - 36d3 + 16d4 - 3d5)/12h
Point tz bz = (—3d1 - I{)dz + 18d3 - 6d4 + d5)/12h

Point t3 b3 = (d] - 8d2 + 8d4 - d5)/12h

3

Point 1, b; = (d;_5- 8d;; + 8d;y ) - d;15)/ 12h

3

Point t’1_2 bn_z = (dn_4 - 8dn_3 + 8dn—1 —dn)/IZh

Point tn—l bn—l = (_dﬂ—4 + 6 n-3 - ]Sdn_z + ]Odn—l + 3dn)/]2h
Point ¢, b, = (3d,4 - 16d,_; + 36d, ;- 48d,_; + 25d,,)/12h

b; to b, calculation results
h = At : Sampling Period

Calculation formulas for the second derivative

Point ¢, b, = (35d, - 104d, + 114d; - 56d, + 11d5)/12h*
Point ¢, b, = (11d, - 20d, + 6d; + 4d, - ds)/12h*

Point 13 b; = (-d; + 16d, -30d; + 16d, - ds)/12h°

5

Point #; b; = (-d;, + 16d;_; - 30d; + 16d;, | - d;,5)/12h*

\

Point 1, ; b, 5 = (-d, 4 + 16d, 3 - 30d, > + 16d,, ; - d,)/121’
Point 1, ; b, ; = (-d, 4 + 4d, ; + 6d, 5 - 20d,_; + 11d,)/12h’
Point 1, b, = (11d,_,-56d, ; + 114d,_, - 104d,,_; + 35d,,)/121°
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b;: ith member of calculation result data, d;: ith member of source channel data

Waveform Calculation Type Description

First and second integrals are calculated using the trapezoidal rule.
d4 to d, are the integrals calculated for sample times t4 to t,.

Calculation formulas for the first integral

Point ¢, 1I; =0

Point ¢, I, = (d; + dy)h/2

Point t3 13 = (d; + dy))h/2 + (d, + dy)h/2 =1, + (d, + d3)h/2

Point 1,1, =1, ; + (d, ; + d,)h/2

First integral (INT)

. I; to I,: calculation results
Second integral (INT2)

h =At. Sampling Period

Calculation formulas for the second integral

Point ¢, II; = 0

Point ¢, II, = (I; + I)h/2

Point t; IT; = (I; + I)h/2 + (I, + [)h/2 =1, + (I, + [)h/2

Point ¢, II, = II, ; + (I,; + L,)h/2

1I; to II,: calculation results

Shifts the time by the amount of delay for the frequency (PLC) and NPLC set on MR8990
Digital Voltmeter Unit.
Digital Voltmeter Unit Since the Digital Voltmeter Unit obtains the average of the amount of time set for NPLC,
. . a waveform that is delayed by just a time that is 1/2 of the NPLC is observed, compared
PLC delay time shift to 8966 Analog Unit. The PLCS calculation shifts this amount of delay time to correct the
(PLCS) offset with the analog unit.
Reference: If there is no data at the end of the calculation result, the voltage becomes 0
V.

suonouUN4 uoleNoje) WIoBABA\ O J81dey)
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Em S Chapter 11

Memory division function can only be used with the Memory function.
Memory division settings are made on the Status screen - [Memory Div] sheet.
Blocks to be displayed can also be selected on the Waveform screen (p.136).

— Opening the [Memory Div] sheet

(@)
=0
Q
S
— Disp change — [ staus Num Calc  diEnanmiis, Wave Calc —2 CE01F=h 2l 2629 1) (_2
DISP > - [Memory divizion setting] FUQE;MSEQ -
emary Div n ispla: acl -

TRIGSET i g\vis)i’ng b 1824 2 o BJ f - L :
o |STATIS Shot ZSdiv WA 10600d v Ref Block off %
CH&M » Status Recording Period( 2.568ms) 3
SYSTEM >| MNum Calc e | stert Bl ; Have Disp 2y ot 3

FILE lﬁm MeprList e
Measure Wave Calc : * 2 3 q o
START : : : ! <
STOP o g
MANUAL TRIG » & S
Other TT ] a
HELP O f g
SAVE Select [STATUS] iin aQ
ESC and then [Memory ]
Div] from the right-
click menu.

. Memory can be divided into blocks. UOne waveform data is recorded into
Hint  one block.

NOTE When using memory division, synchronization between blocks may not be possible in the following

conditions.
(MR8740 only)

When using memory division, the trigger output (TRIG_OUT terminal output) may output the Low
level or output erratically in the following conditions.
(MR8741 only)

* The time axis range is 5 ps/div to 100 ps/div
» The record (measurement) time is 5 ms or less
+ Tracking wave display is [OFF].
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Operations available from the [Memory Div] sheet

» Waveforms can be recorded into individual blocks by dividing memory space into multiple blocks.

* You can record waveforms beginning at any block (Start Block), choose which blocks to display (Display
Block), or display multiple overlaid blocks (Reference Block).

» The maximum number of blocks for memory division depends on the installed memory board and recording
length (up to 1024 divisions).

» Triggered waveform data can be acquired continuously and recorded sequentially in specified blocks (at
the Start Block, for the specified Used Blocks). Dead time while displaying (during which triggers are
ignored) can be minimized.

+ Even if the Memory Division function is not used, up to 16 blocks of data (depending on the specified
recording length) can be saved to each block, so that previously recorded data can be selected for display
on the Waveform Screen.

See:"6.8 Seeing Block Waveforms" (p.136)

Normal - Dead time (not recorded)

NN NN

<>
Recording length

Memory Division When the number of Used Blocks = 5
- Start Block
1 2 3 4 5 6
wse [P

L

w Display Block

Auto Save
‘Reference Block M The Reference Block can be displayed as an
overlay.

When batch saving, an index

WNMWW file (SEQ) is created. When

reloading this file, all saved
! 2 S 4 s block b d at
Used Blocks ocks can be read at once.

<>
Recording length

When saving manually, select whether to save all used blocks,
or just the displayed block. (p.93)
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11.1 Recording Settings

| 11.1 Recording Settings

Procedure

To open the screen: Right-click and select [STATUS] — [Memory Div] sheet

1

Enable the Memory Division function.
Move the flashing cursor to the [Memory Div] item.

Select [On].

Off Memory Division is disabled.(default setting) 2

On Memory Division is enabled.

Set the number of divisions.

Move the flashing cursor to the [Division] item.

Set the number of blocks for division.
Default setting: 4

Set the recording length.
(This is linked to the recording length setting on the [Status]

sheet.)
Move the flashing cursor to the [Shot] item.

Set the recording length.

The maximum recording length and number of divisions are determined
automatically according to memory capacity and the number of chan-
nels used.

Setting range: "Appendix 2.4 Maximum record length and number of di-
visions (Memory division function)"(p.A7)

Set the start block.

Move the flashing cursor to the [Start Block] item.

Set the block number at which to start recording.
Default setting: 1

Set the Used Block number.

Move the flashing cursor to the [Use Blocks] item.

Set the number of blocks to use.
Default setting: 1

[Memory division setting]
Memory Div
Divisiaon 4
Shot 25div
Recording Period! 2.588mg
ntart Block 1
Use Blocks 1

Memory Division, Waveform Calcula-
tion, and Roll Mode cannot be enabled
at the same time.

When the number of divisions is 32, the
Start Block is 5 and the Used Block num-
ber (number of blocks to use) is 20

<4— No. of Divisions ——— P
Start Block

5 1 i 70 A
LT T T I T T T I T T IITITTd
l »

"™ Use Blocks (Purple)

About Recording

When a fast timebase is selected, display-
ing and saving operation are not available
while measuring.

Selecting the display screen for auto sav-
ing lengthens dead time.

©

Set the number of blocks to display (p.244).

(This can also be set on the Waveform screen (p.136).)

To display overlaid waveforms:
Set the number of blocks for reference (p.244).

To display any block on the waveform screen when finished measuring:

uonoun4 uoisiAlg Alowsyy || Je1deyn
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11.2 Display Settings

| 11.2 Display Settings

Procedure

To open the screen: Right-click and select [STATUS] — [Memory Div] sheet

1 To display any block on the Waveform screen

Set the display blocks 1
Set after measurement is complete.(This can also be set on the
Waveform screen (p.136).) 2
Move the flashing cursor to the [Display Block] item.

Set the number of blocks to display on the Waveform screen. 4

2 To display multiple blocks as overlaid waveforms

Display Block
T} - - R
Ref Block On

1
e Display 0ff

Enable the Reference Block function

Move the flashing cursor to the [Ref Block] item.

Select [On].
Off Reference Blocks are not displayed (default setting)
On Reference Blocks overlay Display blocks on the display.

3 (When Reference Blocks are enabled [On])
Select whether to reference every block

To overlay all waveforms, select [All Blks On].

All Blks Off Set reference to all blocks to Off.
All Blks On Set reference to all blocks to On.

To overlay selected waveforms, move the flashing cursor to the num-
ber column of the reference block and select the block number.

Ref On-Off Set On or Off. If [On] is selected, the block frame
of the selected block number is displayed as a
green square.

N Select a block.

4 To display every block as its waveform is acquired
Enable tracking waveform display.

Move the flashing cursor to the [Wave Display] item.
Select [On].

Off The waveform of only the last block is displayed after re-
cording up to the number of used blocks. (default setting)

On Waveforms are displayed one block at a time as they are
acquired at each trigger event.

Viewing Memory Division waveforms on the Waveform screen
See: "6.8 Seeing Block Waveforms" (p.136)

=

Trigger time Reference Block No.

When the Display Block is 5 and the Ref-
erence Block is 3

Display Block (Green)

1 10 15 20
[TTTTTTITTITTITTI]

Reference Block (Light Green)

Measurement data is recorded at the
colored positions.

Reference Block Selection

Reference Blocks can also be selected

and deselected in the [Ref Block] item on

the [List] display.

See:"Getting Details on Each Block:"
(p.245)

Enabling the Trace Waveform display

lengthens dead time.

About Dead Time:

See: "Difference Between Dead Times
During Normal and Memory Division
Recording" (p.246)

Even if the Roll Mode is enabled (other
than Off), it is not usable when the Trace
Waveform display is disabled.
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Getting Details on Each Block:
The trigger time and measurement status of each block can be viewed on the list.

Move the flashing cursor to the [Map/List] , and select [List].

[ Map/List (I List ) |
| Mo Trigger time | Source Timebaze Lata lse Block | Ref Block |
| 1|ed-6-73 164033093 ot 1us/div 2501 O
Block No. —[|  2|@9-6-23 15:4m:34.988 ot 1Aus/div 2Rt O
| 3|eo-g6-23 164036823  cht 18us/div 2501 O
1 i 1

A block can be selected with the mouse.
You can move the flashing cursor to the Reference Block column to set a block’s on/off state as a
Reference Block.

To be able to select the block you want to see, click [WAVE] in the right-click menu at the Wave-
form screen and switch Pos to Block.
See: "6.8 Seeing Block Waveforms" (p.136)

@ To switch block waveforms on the Waveform screen:

NOTE » When displaying memory division blocks as a list, blocks may have the same
T — trigger times. This occurs because the minimum resolution of the clock used
by this unit is 1/128th of a second (7.8125 ms) and measurement occurs dur-

ing this interval.

uonoun4 uoisiAlg Alowsyy || Je1deyn

P
O Status Num Calc B, Viave Calc =2 @ <Fush 23-Jun 16:41:22
[Memary division setting] Fuag;ﬁgz:
Memary Div On Display Block 5
Division 32 MAK 1624 u Chl °B9-86-23 16:40:35.132
Shot 2odiv MAX 1668div et Block oo
| Recording Period!{ 1.258ms)| .
Stiit Block 1 Example'
Usillh  ocks 2 The recording time is 1.25 ms and the trigger
Mall ist List .
. . ‘ times of No. 3 and No. 4 blocks may be the
il Trigger time | Source Timebag
[ #9-96-23 16:49:33.893]  Coht 1.4 Same.
| og-pE-p3 164030 068 ont 104
3| eo-me-c3 teem ey o 1 }
4| wo-m6-23 16:40:36. 023 Cha /i | 2501 O ala
Clmo#6os 16:49°35.132]  oht 18us/dliv| 25m1 O : -

* If triggers occur continuously within an interval shorter than 500 us, the
displayed trigger time may indicate a time slower than reality.
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Difference Between Dead Times During Normal and Memory Division

Recording

When Auto Save is set for continuous triggering [Repeat]

Anomalous phenomena occurring during dead times are not detected.

VAV:7 VAN
Recording \

Length Dead Times
Times during which sampling is inhibited due to internal processing or saving

When the Trace Waveform Display is disabled (Off) during Memory Division
recording Dead Times

WAV TAVI; YATAY VAVA
Rt Xy N N ¥4
VINAANWVIVVIVY]

1 3 4

\%\\
%

v

The waveform data of each recording length is recorded in one block.

When recording with Memory Division, dead time is shorter than with normal recording.

NOTE ° The dead time (time where no sampling occurs between blocks) of memory division is as follows.
5 us/div to 20 ps/div: 1 to 8 samples
Time axis slower than 50 us/div: 1 samples
Note: Dead time lengthens during numerical calculation or waveform calculation, or when the
time axis is 5 to 20 ps/div and tracking waveform display is [On].

* When measuring with an 8970 Freq Unit, dead time is approximately 230 ms. When measuring
in integral value ([Count]) mode, there are cases when the last data in the previous block
remains in the first part of the block.

» When tracking waveform display is [Off], the roll mode function cannot be used, even when roll
mode is enabled (not Off).

* When triggering occurs very often, clicking [STOP] may not stop measurement until enough data
has been acquired to fill the blocks specified for use.

Auto Save for Memory Division Recording

Measuring conditions | Auto Save

With Numerical calcula- | Auto Save is performed every time one block is measured. When Tracking wave
tion ON display is ON, Waveform is also displayed.

When time axis is 5 to 20
us/div with Tracking wave | Auto Save and Waveform Display are performed every time one block is measured.
display ON.

When time axis is 5 to 20
us/div with Tracking wave | Auto Save is performed after all blocks are measured.
display OFF.

Auto Save is performed simultaneously with measuring. When Tracking wave dis-

Other than above play is ON, Waveform is also displayed.
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12.1 Overview and Features

| Chapter 12

12.1 Overview and Features

FFT analysis can only be used with the FFT function.

The FFT (Fast-Fourier Transform) functions provide frequency analysis of input signal data.
Use these functions for frequency analysis of rotating objects, vibrations, sounds and etc.
For details, refer to "Appendix 4 FFT Definitions" (p.A13).

Analysis can be performed on data as it is being measured, on pre-existing analog waveform data previ-
ously acquired with the Memory function, and on data output from waveform calculations.

When Model 8968 High Resolution Unit or Model U8979 Charge Unit, each of which is equipped with the
anti-aliasing filter, is used, the cut-off frequency can be set automatically by linking with the frequency
range setting.

Major Features
*FFT analysis frequency range: 133 mHz to 8 MHz
*FFT Analysis Modes (16 types)

» Storage Waveform

Histogram

Linear Spectrum

RMS Spectrum

Power Spectrum

Power Spectrum Density*

LPC analysis (Power Spectrum

Density)”
» Transfer Function * 1/3 Octave Analysis*

* Not available when using external sampling.
For phase spectra, only the required phase information is highlighted and displayed.
See:"12.3.8 Emphasizing Analysis Results (phase spectra only)" (p.259)

@)
>
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©
—
®
-
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-
-
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>
Q
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)
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Cross-power Spectrum
Impulse Response
Coherence Function
Phase Spectrum
Auto-correlation Function
Cross-correlation Function
1/1 Octave Analysis*

so, when performing FFT analysis with the instrument connected to a sound level or vibration meter, scal-
ing by dB can be set from the Channel Settings screen if you want to read values directly in calibrated
units of measurement.

See:"Scaling" (p.266)

NOTE To suppress the effects of aliasing distortion
~ +» We recommend using Model 8968 High Resolution Unit that are equipped with anti-aliasing filter-
ing to suppress the effects of aliasing distortion when sampling.
* FFT analysis cannot be performed for MR8990 Digital Voltmeter Unit.

See: Aliasing Distortion and Anti-Aliasing Filters
"Appendix 4 FFT Definitions" (p.A13)

Refer to the "17.2.3 FFT Function" (p.346) for FFT function specifications.
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12.2 Operation Workflow

12.2 Operation Workflow

p
Installation & Connections Turn Power On

L "Chapter 2 Measurement Preparations" (p.35)

e

. Set the Function to FFT (p.249
Settings ( I (p-249) )
( Measure with New Settings ) ( Measure with Existing Settings )
[Status] sheet Set FFT analysis (p.249) Set FFT analysis (p.249)
[Status]
Channel set- sheet
tings window, [ Set the input channel (p.266)*1 Set the screen layout of the
[Each Ch] Waveform screen (p.267)
sheet Set th I t of th Ch | set
et the screen layout of the annel set-
[Status] sheet Waveform screen (p.267) tingswindow, [ Set up input channels (p.266)*1
[Each Ch]
Trigger set- . — sheet
- . Set trigger criteria (p.189) *1
tings window 99 (P ) [File Save] Settings for saving (p.272)*1, *2
PlE e Settings for saving (p.272) *1, *2 sheet

sheet \I
[Exec]

Set as occasion demands.
or

L [START] [START]
>

geforld Itng and CRecording Starts)

ion
alcuiatio Calculation occurs after acquiring the

Waveform screen waveform. ( FFT calculation )

About internal e .

operation (Flmshed Recordmg)

"Trigger Modes and Aver- Finish by clicking [STOP] or automatically

aging" (p.258) (depending on trigger settings)

\

(Analysis and

Saving
Analyze Save
See: "12.7 Analysis with the See: "12.6 Saving Analysis
Waveform Screen" (p.273) Results" (p.272)
N

*1: Settings are the same as for the Memory function.
*2: Even after analysis, save settings can be set manually.
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12.3 Setting FFT Analysis Conditions

12.3 Setting FFT Analysis Conditions

Basic measurement configuration settings are performed on the Status screen-[Status] sheet. Measure-
ment configuration can be performed from the Waveform screen (p.265).

—  Opening the [Status] sheet

[noallr % To waveform]18-sep 14:06:24
— Disp change — LFFT] Fu
DISP > Reference New Data
Format Single
TRIG.SET * Sanpling Paint 1008 Peak 0
[b Frequency Range BhHz Average 0ff
CHAN 3 Status ' Res(Recording time)  20kHz(58s)
SYSTEM > Wum Calc Window Rectangular High! ight(phase) 0ff TRIG
FILE Memory Diw
Measure Wawve Calc {Compensation rate} x1.990(8.00dB) E”
START Cénalyze .
- Aalvee =
STOP F- Ly | Parameter | Chl | Ch2 | Y Axis | KAxis @Er
MANLUAL TRIG Select [STATUS] 2 B ort e
v 7
Othar and then [Status] CScale) N
. . No Scale  Lower  Upper  Unit [Wavetorm Judge Setting] FFT
HELF fl"0m the rlght-C|ICk % 23:2 Waveform Judse off
SEVE menu.
ESC Wint Select the measurement function.

| 12.3.1 Selecting the FFT Function

The FFT function can be selected at screens other than the file screen.

Procedure

1 Move the flashing cursor to the function item (the upper most
column of the Settings window). |

24-Jul 11:17:@85
‘ Function:

2 Select [FFT].

uonound 144 z| Jeydeyn
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12.3 Setting FFT Analysis Conditions

| 12.3.2 Selectihg the Data Source for Analysis

Select the data to be used for FFT analysis.

There are two analysis methods: analysis using new measurements and analysis of data measured

using the memory function.

Procedure

To open the screen: Right-click and select [STATUS] — [Status] sheet

See: To set from the Waveform screen (p.265)

1 Select the input data source.
Move the flashing cursor to the [Reference] item.

New Data

Acquire a new waveform for analysis.

From Memory Calculates data measured using the memory function.

2 When finished making settings, click [START].
For the [New Data] case

Measurement starts to acquire data for the number of analysis points
specified as the [Sampling Point], and FFT analysis is performed.

For the [From Memory] case

Analysis is performed on the number of specified points from data
previously recorded in memory (Memory function data) .

The analysis starting point can also be specified.
See: "12.7.1 Analyzing after Specifying an Analysis Starting Point" (p.273)

The frequency range is selected automatically.
See: "Relationship Between Frequency Range, Resolution and Number of
Analysis Points" (p.252)

NOTE

set.
The setting cannot be changed.

[FFT]

1 Reference New Data
Sampling Point | 1608
Frequency Range BMHz

When the input data [Reference] is
[From Memory]

Analysis is performed until the specified
number of FFT analysis points have been
processed, then the data is shifted by that
amount and analysis repeats until all of the
previously acquired data has been pro-
cessed. (If the amount of data is less than
the specified number of FFT analysis
points, no analysis occurs.)

When no trace is displayed after start-
ing measurement

Analysis is impossible if [From Memory]
is selected as the input data source and
no recorded data exists in the instrument's
memory.

Either select [New Data] as the input data
source, or load the data to be analyzed
before clicking [START] again.

When the [Reference] is set to [From Memory], the frequency is automatically
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12.3.3 Setting the Frequency Range and Number of
Analysis Points

About the frequency range and number of analysis points

NOTE

» The settings for the frequency range and number of analysis points determine
the input signal acquisition time and frequency resolution.

» The frequency range setting for the FFT function corresponds to the timebase
setting of the Memory function. Changing the frequency range also changes
the data sampling period.

See: "Relationship Between Frequency Range, Resolution and Number of Analysis

Points" (p.252)

» The cut-off frequency of the anti-aliasing filter is the same as the frequency
range setting.

See: "Relationship Between Frequency Range, Resolution and Number of Analysis

Points" (p.252)

» The set number of analysis points specifies the amount of data to be analyzed
with each measurement. Increasing the number of analysis points increases
the frequency resolution, but also increases the time required for calculations.

See: "Number of Analysis Points" (p.A15)

When the [Reference] is [From Memory]. the frequency is automatically
set.
The setting cannot be changed.

Procedure

To open the screen: Right-click and select [STATUS] — [Status] sheet

See: To set from the Waveform screen (p.265)

1 Set the number of FFT analysis points.

Move the flashing cursor to the [Sampling Point] item. CFRT]
Reference New Data
- Sampling Point \ 1668 |
1000 (default setting), 2000, 5000, 10000 Frequency Ranse aMHz —
See: "Number of Analysis Points” (p.A15) ResiRecording time) 20kHz{58us)

2 Select the frequency range.
Move the flashing cursor to the [Frequency Range] item. (during acquisition)

Frequency Resolution

The resolution is affected by settings of
frequency range and the number of
analysis points. Not displayed for exter-

8 MHz(default setting), 4 MHz, 2 MHz, 800 kHz, 400 kHz, 200 kHz, 80 "al sampling.
kHz, 40 kHz, 20 kHz, 8 kHz, 4 kHz , 2 kHz, 800 Hz, 400 Hz, 200 Hz, 80 To control sampling by an external signal

Hz, 40 Hz, 20 Hz, 8 Hz, 4 Hz, 1.33 Hz, 800 mHz, 667 mHz, 400 mHz, 333 select [External]
mHz, 133 mHz, External

See: "Relationship Between Frequency Range, Resolution and Number of
Analysis Points" (p.252)

When the input data [Reference] is
[From Memory]

The frequency range is set automatically
when analysis is started.

uonound 144 z| Jeydeyn
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12.3 Setting FFT Analysis Conditions

Relationship Between Frequency Range, Resolution and Number of
Analysis Points

Number of FFT Analysis Points
Range fSampIing Timepase Sampling 1,000 2,000 5,000 10,000
[Hz] EElEE) | period Acquisi- Acquisi- Acquisi- Acquisi-
[HZ] (MEM) Resolu- e Resolu- o Resolu- (o Resolu- (o
o 1| interval e Iz = interval am Ik interval i 1| interval
gm*! 20M 5 us 50 ns 20 k 50 pus 10k| 100 pus 4k| 250 pus 2k| 500 pus
4M 10M 10 us| 100 ns 10k| 100 s 5k| 200 ps 2k| 500 ps 1k 1ms
2m*! 5M 20 us| 200 ns 5k| 200 pus 25k| 400 pus 1k 1ms 500 2ms
800 k *1 2M 50 ps 500 ns 2k 500 ps 1k 1ms 400 2.5 ms 200 5ms
400 k *1 1M| 100 ps 1us 1k 1ms 500 2ms 200 5ms 100 10 ms
200 k *1 500 k | 200 ps 2 us 500 2ms 250 4 ms 100 10 ms 50 20 ms
80 k *1 200k| 500 us 5us 200 5ms 100 10 ms 40 25 ms 20 50 ms
40 k 100 k 1ms 10 ps 100 10 ms 50 20 ms 20 50 ms 10 100 ms
20 k 50 k 2ms 20 us 50 20 ms 25 50 ms 10| 100 ms 5| 200ms
8 k 20 k 5ms 50 us 20 50 ms 10 100 ms 4 250 ms 2 500 ms
4 k 10 k 10ms| 100 us 10 100 ms 5| 200ms 500 ms 1 1s
2k 5k 20ms| 200 ps 5| 200ms 25| 400ms 1| 250ms 500 m 2s
800 2k 50ms| 500 us 2| 500ms 1 1s 400 m 25s 200 m 5s
400 1k| 100 ms 1ms 1 1s 500 m 2s 200 m 5s 100 m 10s
200 500 200 ms 2ms 500 m 2s 250 m 4s 100 m 10s 50 m 20s
80 200| 500 ms 5ms 200 m 5s 100 m 10s 40m 25s 20m 50s
40 100 1s 10 ms 100 m 10s 50 m 20s 20m 50s 10m 100 s
20 50 2s 20 ms 50 m 20s 25m 40s 10m 100 s 5m 200s
8 *2 20 5s 50 ms 20m 50s 10m 100 s 4m 250's 2m 500s
4+2 10 10s| 100 ms 10m 100 s 5m 200s 2m 500 s im 1ks
1.33 *2 3.33 30s| 300ms 3.33m 300s 1.66 m 600s 666 LL 1.5ks 333 1 3ks
800 m *2 2 50s| 500 ms 2m 500 s im 1ks 400 p 2.5ks 200 p 5ks
667 m *2 1.67 60s| 600ms 1.66 m 600 s 833 1.2ks 333 3ks 166 | 6 ks
400 m *2 1 100 s 1s 1m 1ks 500 n 2 ks 200 n 5ks 100 p 10 ks
333 m *2 833 m 120s 12s 833 1.2ks 416 1 2.4 ks 166 | 6 ks 83.3 1 12 ks
133 m *2 333 m 300s 3s 333 3 ks 166 1 6 ks 66.6 L 15 ks 333 30 ks

The cut-off frequency of the anti-aliasing filter is the same as the frequency range.
*1. The anti-aliasing filter is turned off.
*2. Cut-off frequency is 20 Hz.
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12.3.4 Thinning Out and Calculating Data

When performing FFT analysis of data measured using the memory function, the measurement
data can be thinned before calculation. If the sampling frequency is too high and the expected
results are not obtained, thin the data before calculation to increase the frequency resolution.

Original waveform Thinned waveform

Q
Procedure [
=
To open the screen: Right-click and select [STATUS] — [Status] sheet g
N
1 Select the reference data. -
. . —
Move the flashing cursor to the [Reference] item, and select 4.« ence [ Fronemory | -
[From Memory]. 2|5ave Thin OFF =
Samp | ing Point 1600 Q
Frequency Range 4hHz g
2 Select the thinning amount. Res{Recarding time) | 10kHz(108us)

Move the flashing cursor to the [Save Thin] item.

Off Do not thin out.. (default setting)

110 Skip every 10 data points.
1/100 Skip every 100 data points.
1/1000 Skip every 1000 data points.

NOTE + The [Save Thin] setting can only be set when the [Reference] is set to [From
T — Memory].
» The range that can be set for thinning changes depending on the time axis
range measured by the memory function.
» The frequency range is automatically determined. This setting cannot be
changed.
+ When thinning, aliasing occurs and waveforms that did not originally exist may
be observed. Make settings after sufficient consideration of the frequencies
included in waveforms.
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| 12.3.5 Setting the Window Function

The window function defines the segment of the input signal to be analyzed.
Use the window function to minimize leakage errors. There are three general types of window functions:

T VaN N

* Rectangular Window * Hann window * Exponential window
* Hamming window
» Blackman window
» Blackman-Harris window
* Flat top window

The non-rectangular window functions generally produce lower-level analysis results. By applying attenu-

ation correction, the attenuation introduced by the non-rectangular window functions can be corrected to
bring analysis results back to similar levels.

Procedure

To open the screen: Right-click and select [STATUS] — [Status] sheet
See: To set from the Waveform screen (p.265)

1 Select the window function.

Move the flashing cursor to the [Window] item. 4 [Window [ Exponentical |

Attenuation rate 1%
3Eumpensatiun None

(Compensation rate) =1.8@8(A.04dE)

Rectangular (default setting), Hanning, Hamming, Blackman, Black-

man Harris, Flat-top, Exponential A lvre
See: "Window Function" (p.A21)
Correction value
2 If [Exponential] is the selected type Noise is suppressed in the attenuated wave-
form.
Set the attenuation coefficient (percentage). \ 100%

Move the flashing cursor to the [Attenuation rate] item. W+ 10%
Set the attenuation coefficient as a percentage.

When the attenuation rate is 10%

3 Set attenuation correction.

Move the flashing cursor to the [Compensation] item.

For the rectangular window function:

The correction value is always 1 (0 dB).

None Attenuated window function values are not corrected.
(default setting)
Power The window function multiplies the power levels of the time-do-

main waveform so that output levels are comparable to those
of a rectangular window.

Average The window function multiplies the average value of the time-
domain waveform so that output levels are comparable to
those of a rectangular window.
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| 12.3.6 Setting Peak Values of Analysis Results

Either local or global maxima ([maximal]/ [maximum]) of the input signal and analysis results can
be displayed on the Waveform screen. However, if Nyquist display is selected on the Status screen-
[Status] sheet, no peak values are displayed.

Procedure

To open the screen: Right-click and select [STATUS] — [Status] sheet

Selecting peak value display.

Move the flashing cursor to the [Peak] item.

Frrmat Rinningsnert rim
[Peak | 0ff ]
Off Not displayed. (default setting) HVET dEE ]

Maximal (local maxima)
When the value of data at a point is greater than that of the adjacent
points, that data is considered a local maxima. The ten largest local
maxima are displayed. Maximal 1

Maximam (global maxima) 2
Among all data values, the ten points with the greatest values are

displayed. .
Maximam

uonound 144 z| Jeydeyn

NOTE « No display occurs if peak values cannot be detected.
T« Peak values on the Waveform screen can be displayed, but cannot be saved
as peak values in text files.
» Depending on the split screen status, display ten peak values may not be pos-
sible. In such cases, only the displayable number is displayed, starting from
large items.

Example: When the reference data setting is [From Memory]

[ HioKi | (<]
A B: B-A:
=1, BkHz =1 BkHz =0z 6/28[Linear (Frequency}]
w=-20. 368 v=-25. 738 v=-5. 3508
Ho. 6
38.4Bws~ 48.3%s
6. dBw=-- 99, 3%ns
0s ' 209. 080
T -28dB
18 -28df
No.1 @ Linear
wl Chi
V: Los-Has X Log
V EETTTIETTT N
Maxinam [dB]
1 1. 0kHz -28.38
2 Hz -88.79
2 3. BiHz -61.35
4 30, BkHz -83.73
Ro.2 [ Linesr
l ; \ wl Ch2 )
; ]l’ i ( UVErall =£d. Faas \
] Mo inam [dB]
/ T i 1 1.8iHz -25.73
/ \ | | 2 OHz -61.50
-~ | 3 3. 0idiz -05.68
—— %\1 ? Wil U i Tade B
R ’ \UI"_156m 1)
I =1s000
TagKz THD 8.152 48iHz
THD B.18%

Peak value display
From 1to 4
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| 12.3.7 Averaging Waveforms

The averaging function calculates the average of the values obtained from multiple measurements of a peri-
odic waveform. This can reduce noise and other non-periodic signal components. Averaging can be applied
to a time-domain waveform or to a spectrum.

Procedure

To open the screen: Right-click and select [STATUS] — [Status] sheet

1 Enable averaging.

Move the flashing cursor to the [Average] item.

Off

Linear
(Time axis)
Expo.

(Time axis)
Linear
(Frequency)

Expo.
(Frequency)

Peak
(Frequency)

Averaging is disabled. (default setting)

Time-domain waveforms are summed and averaged
and then calculation is performed.

The exponential mean of time-domain waveforms is
determined and then calculation is performed.

Frequency-domain waveforms are summed and aver-
aged and then the calculation result is output.

The exponential mean of frequency-domain wave-
forms is determined and then the calculation result is
output.

The maximum value of frequency-domain waveforms
is retained.

2 Select the count for averaging.

Move the flashing cursor to the [Number] item.

Select the number of measurements to be averaged.
Setting range: 2 to 10,000

NOTE_

Format Single Standard

Peak 0ff

Average [Linear (Time axis) |
Numbe r 2

Highlight{phase) 0ff

About averaging calculation formulas
See: "Averaging" (p.A19)

When averaging and auto saving are
enabled at the same time

Data is saved after the specified count of
values have been averaged.

See: "Trigger Modes and Averaging"
(p.258)

After measuring with averaging enabled, display is not available when the
channel is changed. Also, when the analysis mode is changed, the analysis
modes that can be displayed are limited.

* When averaging is performed with the analysis mode disabled (Off), no trace
is displayed when the analysis mode is changed after measurement.

* When [Format] is set to [Running spectrum], [Average] cannot be set.




257

12.3 Setting FFT Analysis Conditions

@ When averaging time-domain waveform values:

Waveforms are acquired and averaged within the time domain. After averaging, FFT
calculation is performed.

When the trigger mode is [Auto]: Data is acquired when measurement is started, even
if trigger criteria are not met after a certain interval. So if averaging is applied to an asyn-
chronous signal, the resulting data is meaningless.

Synchronous signals have better SNR (signal-to-noise ratio) and are more suitable for
analysis.

When averaging spectrum values:

Acquired data is first subject to FFT analysis. After analysis, averaging is performed
within the frequency range, and the result is displayed. This differs from time-domain av-
eraging in that averaging can be performed without trigger synchronization. However, if
the characteristics of the input waveform allow triggering, using the trigger for synchro-
nization is recommended.

Spectrum peak hold:

After performing FFT calculations on the acquired waveform, peak values are retained 9
(held) and displayed within the frequency range. g._
)
3
-
m FFT Analysis Modes and Averaging 3
@®: Settable, X; Cannot be set, O: Partially settable g
9!
Averaging g'
Analysis Mode Waveform Averaging Spectrum Averaging
Simple Exptioar:en- Simple | Exponential E?)?cli(
OFF X X X X X
Storage Waveform [ J o
Histogram [ ] {
Linear Spectrum [ ] 0 *2 O *2 0 *2
RMS Spectrum o ([ 0 *2 O *2 O *2
Power Spectrum o o o o o
Power Spectrum Density *1 o o o o o
LPC analysis(Power Spectrum Density) *1 [ ] o X X X
Transfer Function ] o 0 *2 0 *2 0 *2
Cross Power Spectrum [ J o 0O *2 O *2 0O *2
Impulse Response o o o o o
Coherence Function X X o { X
Phase Spectrum o o X X X
Auto-correlation Function o ([ ] [ ] ([ ] ([ ]
Cross-correlation Function (] (] o (] (]
1/1 Octave Analysis *1 [ J o ([ J o o
1/3 Octave Analysis *1 o o o o o

*1. Not available for external sampling
*2. Not available when the y axis is real (linear) or imaginary (linear), or for Nyquist plots
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m Trigger Modes and Averaging

If the trigger mode is [Single] or the calculation setting is [Once]
Measurements continue until the specified number of averaging points is acquired.

| End*?

(Spectrum averaging) (Waveform averaging)
Start Measurement  Trigger FFT FFT
[START] criteria met r analysis —‘r analysis W
Input Awaiting \L Waveform acquisi- u . ll Display*3
Signal Triager [P tion (specified no. Averaging p| Lispiay
99 of points)

f

When the acquired count < the specified count *'

*1. Awaiting trigger continues until the specified count is reached.
*2. Measurement stops automatically when the specified count is

When the acquired
count = the speci-
fied count

reached. If measurement was interrupted by clicking [STOP], the
averaging result up to that point is displayed.

*3 If [Reference] is [New Data] and the automatic saving setting is
ON, data is saved when the specified number of times is
reached.

If the trigger mode is [Continue] or the calculation setting is [Repeat]

Measurement continues after the specified averaging count has been acquired.
When the specified averaging count is exceeded, averaging is repeated and measurement continues until [STOP] is

clicked.
(Spectrum averaging) (Waveform averaging)
Start Measurement  Trigger FFT FFT [STOP]
[START] criteria met r analysis Wr analysis W
Input Awaiting l/ Waveform acquisi- u _ IL . 2 )L, End*’
Signal Trigger |~ ®I tion (specified no. Averaging | Display
99 of points)

Repeats until [STOP] is clicked

f

*1 When stopped before the specified count, the average up to that point is displayed.
*2 If [Reference] is [New Data] and the automatic saving setting is On, data is saved
when the specified number of times is reached.

When the trigger mode is [Auto]

*For time-domain waveforms:
Data is acquired when [START] is clicked, even if trigger criteria are not met after a certain interval. So
if averaging is applied to an asynchronous signal, the resulting data is meaningless.

*For spectrum values:
When [START] is clicked, measurement starts. Even if the trigger criteria are not met, the specified
amount of data is acquired, and after FFT analysis, the results are averaged.
When the specified averaging count is exceeded, averaging is repeated and measurement continues
until [STOP] is clicked.

(Spectrum averaging) (Waveform averaging)
After a certain interval,

Start Measurement  acquisition starts even if FFT FFT [STOP]
[START] trigger criteria are not metr analysis —‘ r analysis W
Input Awaitin l/ Waveform acquisi- u . ll . » End*
Sig;)nal Tri e? —» tion (specified no. Averaging » Display
99 of points)

f

When stopped before the specified count, the average up to that point is clicked.

Repeats until [STOP] is clicked

*
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12.3.8 Emphasizing Analysis Results (phase spectra
only)

By specifying a setting factor (rate) to be applied to the input signal, the display of data exceeding the result-
ing threshold can be emphasized. This feature is useful for viewing waveforms that may otherwise be
obscured by noise.

The reliability of phase spectrum values is poor when discrete Fourier transform values are extremely small.
For example, in the case of a pure sine wave, almost all phase values at frequencies other than the input fre-
quency result from calculation errors. By treating the maximum value of the power (or cross-power) spectrum
of the input signal, P as a reference value, data that exceeds that value multiplied by rate R can be dis-

max?

played with emphasis.

10logP,, [dB] 0 Fouer Power Spectrum
max Loz-Mag Lingar
; Overall -18.77d8
L .
1010GRPy,{dB] T T e 40
v 3 -an'18
- Lo 4
; 3
5 1188k 5957 @)
B 18k 536 >
7 1728k 56.24
& 19760 5340 Q
4 180tz 86.74 o
W 2.BRH: 5347 }=4
1608 [0}
iz T -
18ideg -
Ph 1ch FFT
e Phase Spectrum N
H Lin-Mag Linear
Emphasis — m
H Maxzimal Lides] M
Displa 1 Bz -180. 600
play I onedeE 1w —
3 It 17391
4 Dmomkie  -179.09 M
5 TEdE 1798 c
§  tekE  -179.53
7 7. 11kHz 1781283 >
B ke 179089 e}
9 97 -179179 &
10 1EEkE 19906 =
-1Bides g

BHz 28kHz

Procedure

To open the screen: Right-click and select [STATUS] — [Status] sheet

1 Enable the highlighting function.

Move the flashing cursor to the [Highlight(phase)] item.
A Hizhl ight{phase) | On

2| Attenuation rate 1

— . . 3| o 9db
Off Emphasis display disabled. (default setting)
On Emphasis display enabled.

2 Set the attenuation rate or attenuation value.

To set an attenuation rate Attenuation Rate and Value

i . Attenuation value: A [dB]
Move the flashing cursor to the [Attenuation rate] item. Attenuation rate: R
Entejrfhe; attenuation rate.. o -A = 10log1oR

ee: "7.1.3 Alphanumeric Input" (p.141) 1x106< R <1
0<4<60

To set an attenuation value [dB]
Move the flashing cursor to the [(db)] item.

Enter the attenuation value.
See: "7.1.3 Alphanumeric Input" (p.141)
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| 12.3.9 Analysis Mode Settings

Select the type of FFT analysis, channel(s), waveform display color and x and y axes.

Procedure

To open the screen: Right-click and select [STATUS] — [Status] sheet
See: To set from the Waveform screen (p.265)

[&nalyze]
Analysis Setting { --——————
Storage Waveform Lin-Mag Linear

Contents ‘ 2 8 Histogram | Ehl Lin-Mag Linear
Analysis No |
Settings can be made from the
dialogs, or copied from another 2 1 Analysis 3 4 Channel for
Analysis No. (p.160) Display Type Parameter  Analysis X/Y Axes

Color Display

1 Select the FFT analysis mode.

Move the flashing cursor to the [Analyze] column of the Analysis No.
to set.

Off No analysis. Transfer Function (p.282)
(default setting)

Cross Power Spectrum (p.283)
Storage Waveform (p.275)

Histgram (p.275)
Linear Spectrum  (p.276)

Impulse Response (p.284)
Coherance Function (p.285)

Phase Spectrum (p.286)
RMS Spectrum (p.277) Auto-Correlation (p.287)
Powre Spectrum  (p.279) Cross-correlation (p-288)
Powre Spectrum (p.280) 1/1 Octave* (p.288)
density*

1/3 Octave* (p.288)

LPC (density)* (p.281)

*Not available with external sampling enabled.
See: "12.8.2 Analysis Mode Functions" (p.293)
(When [List] is selected, a list of calculation types appears.)
2 Select whether to display the waveform, and its color.
Move the flashing cursor to the [Wave] column.

Select whether the waveform is to be displayed (On) or not, and its
color if displayed.
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3 When [Parameter] setting contents are displayed

Set the parameter.

Move the flashing cursor to the [Parameter] column of the Anal-
ysis No. to set.

Analyze Parameter Setting Contents
1/1 Octave, Filter: Normal nables the octave filter.
1/3 Octave Filter: Sharp See: "Octave Filter Setting" (p.262)
1ch FFT Calculates the phase of [Ch1].
Phase Spectrum 2ch FFT [CE:atl‘c;ilates the phase difference between [Ch1] and

Order :2 to 64 Larger numerical values make finer spectrum compo-

LPC (dencity) nents visible.

4 Select the channel for analysis.

Move the flashing cursor to the [Ch1] item.

Select which channel number to use. However, the channel of
MR8990 Digital Voltmeter Unit cannot be set.

5 Set the horizontal and vertical axes displaying the calcu-
lation results.

uonound 144 z| Jeydeyn

Move the f|aShIng cursor tO the [X AXiS] or [Y AXiS]. Ana|ysis channel setting
Set the contents of the calculation results to be displayed on For any of the following analysis modes,
the horizontal and vertical axes. ?et bofth T:ha””els 1| a”dlz' o

: : ransfer Function, Impulse Response,
(Selectable display contents vary by analysis mode.) Cross-correlation Function. Cross Power

See: "Analysis Modes and X/Y Axis Display" (p.262) Spectrum, Coherence Function, Phase
Spectrum (2ch FFT)

Y-axis display
Lin-Mag Analysis results are displayed as amplitude values.
Log-Mag Analysis results are displayed as dB values.
The dB reference is 1 eu. (As a voltage example, 1V is To analyze using external sampling
0dB.) . . -
The horizontal axis ( x-axis) displays the
Lin-Real The real-number component of analysis results are dis- number of data points.
played.
Lin-lmag The imaginary component of analysis results are dis-
played.
X-axis display
Linear Frequency-axis is displayed linearly.
Log Frequency-axis is displayed logarithmically.

This is convenient when the data of interest is at the lower end
of the frequency range, such as for sound and vibration.

How do | copy settings to other calculation No.?
See: "7.8 Copying settings to other channels (calculation No.) (Copy function)" (p.160)




262

12.3 Setting FFT Analysis Conditions

m Octave Filter Setting

Filter features are based on JIS C1513-2002 class 1, class 2 (IEC61260).

JL

< i
Normal Sharp
Filter characteristics approximate those Only those spectral component within the
of an analog filter. octave band are used for analysis. Spec-

tral components outside of the octave
band are totally ignored.

After determining the entire power spectrum, the instrument performs octave analysis defined by the
above filter characteristics.

See:"Octave Filter Characteristics" (p.A25)

m Analysis Modes and X/Y Axis Display

@®: Settable, x: Unsettable

Analysis Mode X axis Y axis N.quiSt

Linear Log Lin-Mag | Log-Mag | Lin-Real | Lin-Imag display
OFF x x x x x x X
Storage Waveform o X o X X X X
Histogram o X ([ X X X X
Linear Spectrum ([ ([ [ [ o o )
RMS Spectrum [ ] ([ [ [ ) o o X
Power Spectrum L ® ® o X X x
Power Spectrum Density ® ® L o X X X
IISI:SS:;;?Iysis (Power Spectrum P P P PY N N o
Transfer Function [ [ ([ [ [ [ [
Cross Power Spectrum [ [ ([ [ [ [ [
Impulse Response ® X ® b% b% x x
Coherence Function ® ® ® X X x x
Phase Spectrum [ ® ([ X X X X
Auto-correlation Function [ ] X [ ] X X X X
Cross-correlation Function [ ] X [ ] X X X X
1/1 Octave x ® ® b% X X
1/3 Octave X [ ] [ [ ] X X x

The x/y axes cannot be set when Nyquist Display is selected.
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B Total harmonic distortion (THD)

When the analysis mode is one of the following, the cursor appears and the distortion rate is calculated.
(Linear spectrum, RMS spectrum, power spectrum)

The distortion rate calculates the cursor position as the fundamental wave. When 2 cursors appear, the A
cursor becomes the fundamental wave.

When calculation results cannot be obtained, [---%] is displayed.

Note that distortion rate values may become higher depending on the window function settings.

2
Z(fn)z x 100 [%]
(o)

THD =

fp =fundamental wave
[, = n next higher harmonic

uonound 144 z| Jeydeyn
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12.3.10Setting the Display Range of the Vertical Axis
(Scaling)

The display range of the vertical (y) axis can be set to automatically suit analysis results, and can be freely
expanded and compressed.

Procedure

To open the screen: Right-click and select [STATUS] — [Status] sheet

1 Select automatic or manual scaling of the y-axis display.

Move the flashing cursor to the [Scale] column of the Analysis No.

to set.
[Scalel
Auto Scaling of the vertical (y) axis is automatically set according to Mo

1 Manual -1.6660

2 | Autoy |
Manu- Scaling of the vertical (y) axis can be set as desired, to suit the pur- | T

al pose of the measurement. 1 2
This is useful for magnifying or reducing the displayed amplitude, ’
and for shifting the displayed waveform up or down.

analysis results. (default setting)

2 When [Manu] is selected

Set the upper and lower limits to display.

Move the flashing cursor to the [Lower] or [Upper] item.

Set the upper and lower limits to display the analysis results.
Setting range: -9.9999E+29 to +9.9999E+29
(with exponent from E-29 to E+29)

See: "7.1.3 Alphanumeric Input" (p.141)

How do | copy settings to other calculation No.?
See: "7.8 Copying settings to other channels (calculation No.) (Copy function)" (p.160)
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12.3.11Setting and Changing Analysis Conditions on
the Waveform Screen

The following settings can be made on the Waveform screen.
Changes to the displayed analysis results become effective when the settings are changed.

» Available settings are frequency range, number of analysis points, type of win-
dow function, trigger mode and pre-triggering

» Available settings are analysis number, analysis mode, waveform color, analy-
sis channel and x/y axis display type

+ Trigger settings (p.192)
(Note: If [Reference] is [From Memory], triggers cannot be set.)

Setting details

To open the screen: Right-click and select [DISP] — Waveform screen @)
>
S
[ HioKif & 24-Jul 17 BB?E c:—Do-
(2 FFT .

2% £ How riser. Setting method =
208 ingle —_

[0 r— o .
i sl Use the mouse to move the flashing cursor N

Overall -23.29d8 - - -
\/\J CLIPTT vdu‘;ZZZ to each item, and select a setting from the q-]_l
e i P | e GUlI displayed on the bottom right of the 4
? 3.0kHz -93.35

i oA 3| e screen. L
Tz 5 T 6,067 h— S5
o 3
o
o
=]

Trigger mode and Pre-trigger

Select the trigger mode and pre-triggering (same as fo
the Memory function).

f
2
3

il P

e ) S

‘ :

L
:
10

Tz W

Trigger Mode: Single, Repeat, Auto

Pre-trigger: Select from list

See: "8.2 Setting the Trigger Mode" (p.191)
"8.9 Pre-Trigger Settings" (p.204)

Analysis . FFT
Mode ‘Waveform Color‘ T Igé? r |
Analysis CHE INgle .
Numbe*(p.260)  __ | 5.1 0%
Analysis Channel ——
Y
*Coupled with the [Analy- Lot i req. Select the frequency range (133
sis] list at the [Status] _ _ _ 46kHz mHz to 8 MHz). (p.251)
sheet of the Status screen.| DisPlay types of X-axis (horizontal { 100H= i
axis) and Y-axis (vertical axis) | ; F"eq“e“‘fy_t_Rej°'“t'°" (dur-
3 oAz 7a.ga | indow ng acquisition
d 8. 2kHz -87.46 FFT Window Function Type
5 Thdle el | cestan. (p.254) P
| B 2. 8kHz -83.78 Foint
E % EEH; :gi g% 168A Number of Analysis Points
] 11. 1kHz -0, 47 (p-251)
18 3.2kHz -57.38 ¢ 18ms) (1000, 2000, 5000, 10000)
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12.4 Selecting Channels

Channel selection is the same for all functions.
For the setting method, refer to "3.5 Input Channel Setting" (p.73) and "7.9 Setting Details of Mod-
ules" (p.161).

m Scaling
The scaling setting allows values displayed on this instrument to match the actual values read directly on
a sound level meter or vibration meter.

Without Scaling e
0. ower
wl Ch?

Tom thas XY
Dverall -B.51dB
~

With Scaling

' 14uds

to.2 B Power |
<o

T Los-Mag N\ - -
Overal 1”93, 5aR

Setting example: To display measurement data on this instrument so that it corresponds
to that on a sound level meter.

In a case where a sound level meter displays 93.5 dB and the overall value displayed on the Wave-
form screen of this instrument is -6-51 dB.

Overall:
-6.51dB

93.5dB

Lc93.5d3

o|o|o|o|o|o|o|o)
ololelo|e|o|o:

Sound Level Meter See: "Overall Value" (p.A19)

(Soaling 1 Select [Num].
Set 1 o Clamp Clamp...
Method 2 Ratio lnit v 2 Seclect [Ratio].
Ratio 3 1.6008 Dffset 0.0000

Verify Input Scals 3 Move the flashing cursor to [Ratio], and
[Comment] 1.6008 Y 166, 12k click [dB Scaling].
fimen't dB value input The dB Scaling dialog appears.

nput Scale
4 w5 wmwd || 4 Enterthe (overall) value “-6.51” displayed

on the instrument.

Enter the value "93.5" (from the sound
level meter) that you want to read
directly.

0 dB reference differs depends on the physical quantity.

As an example for sound pressure, 20 pPa is 0 dB.

In dB scaling, the dB value can be directly read; howev-

er, it may not be possible to directly read instantaneous . . .
values. Z P L 6 Click [Confirm] to perform scaling.

Read the written standards and other materials regard- Scaling is performed automatically and the con-
ing 0 dB references. version value is set in the conversion rate column.
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| 12.5 Setting Screen Displays

Set the display method for FFT calculation results.

Procedure

To open the screen: Right-click and select [STATUS] — [Status] sheet

1 Select the display format.

4 |Format [ Single Standard |
Move the flashing cursor to the [Format] item. Peak 0ff
Average Linear {Time axis)
Humbe r 2
Select the format of data to be displayed.
The display format depends on the input data selected for analysis.

Single The FFT calculation results are displayed in one screen.

Standard If the calculations have multiple settings, waveforms are
overlaid.

Note: Depending on the analysis mode settings, analy-
sis No1 only may be preferentially displayed.

Dual Standard The FFT calculation results are displayed in two
screens.

If the calculations have multiple settings, waveformsare  To use an existing memory waveform
displayed for each specified calculation. for analysis

Single Nyquist™  If the analysis mode is linear spectrum, transfer function ~ Select [From Memory]as the input data
or cross power spectrum, the FFT calculation result is source [Reference].
displayed in Nyquist display on one screen. See: "12.3.2 Selecting the Data Source
If the calculations have multiple settings, waveforms are for Analysis" (p.250)
overlaid.

Dual Nyquist’ If the analysis mode is linear spectrum, transfer function 10 SPecify the analysis starting point
or cross power spectrum, the FFT calculation result is Specify the starting point on the memory
displayed in Nyquist display on two screens. waveform.

If the calculations have multiple settings, waveforms are  See: "12.7.1 Analyzing after Specifying an
displayed for each specified calculation. Analysis Starting Point" (p.273)
Running If the analysis mode is one of the following, analysis re-
spectrum sults are displayed three-dimensions: frequency, oscil-

lation and time.

(Linear spectrum, RMS spectrum, power spectrum,
power spectrum density, LPC analysis, transfer func-
tion, cross power spectrum, 1/1 octave analysis, 1/3 oc-
tave analysis)

If the calculations have multiple settings, No1 is prefer-
entially displayed.

*: The horizontal axis and vertical axis display the real parts and the
imaginary parts of calculation results, respectively.

2 Click [DISP] in the right-click menu to display the Wave-
form screen.

uonound 144 z| Jeydeyn
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12.5 Setting Screen Displays

@ When “Drawing failed”:

* NG: Nyquist, Running Spectrum
The display format settings and analysis mode do not match.

* NG: X-Axis
Either change the [Format] setting and increase the number of screen divisions or change the
display setting of the X-axis.
Linear and logarithm X-axes cannot exist in one graph.

* NG:X-unit
Set [Format] and increase the number of screen divisions. Different horizontal axis units cannot
coexist in 1 graph.

* NG: EXT
Analysis mode cannot perform external sampling.

m Display Types and Split-Screen Settings

Nine display arrangements are available.

: Runnin
Standard Nyquist 9
Spectrum
Single Standard Dual Standard Single Nyquist Dual Nyquist Running spectrum
Ltftfiir;nce] [New Data] [From Memory] [New Data] A e [New Data]
FFT MEM . Nyquist MEM
One ‘ | B i
s I\ i
division S| i FFT
" o oo i o o
?‘W R *\Mﬂ;wﬂﬂ ’W _ _—Nyquist
j SR _ ‘ - L Running Spectrum
T FFT MEM N MEM
L i e Nyquist Dy B
iy s | o)
Two divi- i FFT e Nyquist
sions = - i | D e S ™ N —Wa
FFT | o — ~, ‘ ™
‘ ‘ FFT Nyqui
st [, | Nyagist ——Nyquist




269

12.5 Setting Screen Displays

12.5.1 Displaying running spectrums

If [Format] is set to [Running spectrum], changes in frequency over time can be observed.

| HIOK! ] =] 24-Jul 13:42:88
FFT
ITrigger:
o . 150 huto
Mol |I|Linear e
wl Ch?
e LogMaz X Log

Freg.
I} 11 -23.6AdE
e 40kHz]

1 186Hz)

J Ho.2 B OFF Window
= / i= ¥ Liﬁfnﬁf ¥ Log Rectan.
i 1a09)
e / i _ { 10ms)
A 1006
;«%j \ Display
— e \\% MF]
---------- - %\:‘ i f
. %ﬁ s
=
------- =5 l .
i F
| i
i
ly 4"

106tz 48kHz [ 1

uonound 144 z| Jeydeyn

Procedure

To open the screen: Right-click and select [STATUS] — [Status] sheet

1 Select the reference data.

Move the flashing cursor to the [Reference], and select 4 (.. . once New Data
[New Data].
Sampling Point | 1086 |
Frequency Range GhHz
2 Select the display format. Res{Recording time} 20kHz{58us)

Move the flashing cursor to the [Format], and select [Run-
ning spectrum].

2 Farmat [ Runningspectrum |
Peak Off
Average Off
NOTE « [Running spectrum] can only be set when the [Reference] is [New Data].

» The calculation interval (time interval of the running spectrum waveform and
the waveform) is not regulated.

» Averaging cannot be used.

+ Calculations that can be analyzed by running spectrum are limited to the fol-
lowing. When other calculations are selected or calculation settings are
changed after measurement stops, waveforms are not displayed.

(Linear spectrum, RMS spectrum, power spectrum, power spectrum density,
LPC analysis, transfer function, cross power spectrum, 1/1 octave analysis, 1/
3 octave analysis)
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Procedure

To open the screen: Right-click and select [DISP] — Waveform screen

Reading measurement values of past waveforms by cursor

After measurement is finished, read the values of each waveform by cursor.

1 . . . . [Hioii] U < 24-Jul 13:48:15
Click [WAVE] in the right-click menu. % e [ T3 MV Cursors
5aiE0 v=-k1.E6dB v=-48.34dB v=13.33d8 ind :Tra':E

Wo.l B Linear AsB .

2 ¥ an%nggﬁ Hi Log AUB L EEDI_ Eh :

Select a waveform. B[ ot |

Rotate the mouse wheel to select the - o2 Do

Wavefo rm ) i Lin-Mag X Log

(The waveform number is displayed in the
lower right of the screen.)

166

‘

3 Move the cursor.

Click [AB CSR] in the right-click menu, and
rotate the mouse wheel to read the cursor

value. - | N\
100tz stz tas1 )

The older the wav:v|:m,

the larger the number.
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f Changing the grid display

The display format of the grid can be switched.

1 Click [WAVE] in the right-click menu.

2 Move the flashing cursor to the [Display].

3 Change the grid display
Click [Change Grid] and change the grid display.
Each click changes the display format.

24-Jul 13:22:88

T050508 15727 5558

/| Mot B Linear
/ i O,
/
/
/
/ No.2 B 0f
i 017

¥: Log-Mag. X: Log
Overal] -23.6808
TH —2
/ Vil X Lot
/
/
-10dB

Y
)
Syl /
‘q'LJ/
/

Al
) jU/
‘//

/

1108

i

T050508 15727 15558

Mol B Linear
vl 7.
v Log-tiae ¥ Log
Overal | -23.6008
T —%
No.2 B 0fF
i Cht
v Lin-tae ¥ Log

108

[

FFT
Trigger:
Auto

B

Grid Type 1

Grid Type 2

Changing the number of waveforms to be displayed

The number of waveforms to be displayed can be changed. 24-Jul 13:44:51
The following number of waveforms can be selected: 10, 20, 50, 100, and 200. FFT
Trigger:
1 Click [WAVE] in the right-click menu. duto
44
2 Move the flashing cursor to the [Display].
Freg.

3 Change the number of waveforms to be displayed. 48kHz
Clicking either [1] or [1], adjust the number of waveforms to be . duf\f@gHZ)
displayed. Rectan.

Foint
1p69
24-0u 13.44.60 (Giow] ) i 4 Girne

¢ Lin-tag ¥ Lo

108

-1108

o

l Display ||

50 waveforms displayed

100 waveforms displayed

uonound 144 z| Jeydeyn
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I 12.6 Saving Analysis Results

The saving procedure is the same as for the Memory function.

See: "Chapter 4 Saving/Loading Data & Managing Files" (p.83)

The size of saved files depends on the save format and analysis method.

See: "Appendix 2.1 Waveform File Sizes" (p.A2)

® When FFT Analysis Results are Saved as Text

Divide files by calculation item and then save.

Text Saving Example

+
+
+2
+

“MA37 444
“FFT rumber of paints”,"Frequency ranze”.”Trizeer date”, " Trizzer time
“1000°, " 400kH=z" , “09-06-04",“ 10:47: 296017, "6 1. 528", 0. 185" ¢

+5.
6.
+.
+.
+.
+.
+.
+.
+.
+.
+.
+.
+.
+.
+.
+2.
+2.

“No®, “dnalysis method”, Analveiz Channel 1”,”Units”<—|
“2*,"Linear spectrun”, "Chi", " [¥]" < I

", “Overa | I","THD”4-|_

Line 1: Title comment
— Lines 2 to 3: Trigger Time

“Frequency [Hz]*, " [¥]”
LO00000E+DD, +7.
LO00000E+DS, +1.
LOO0000E+DS, +5.
LOO0000E+DS, +2.
+4, 000000E+03 , +2 .
000000E+03, +4.
000000E+D3, +6.
000000E+D3, +6.
000000E+D3, +8.
000000E+03, +9.
N00000E+D4, +1.
100000E+04,+1.
ZO0000E+04,+1.
300000E+04,+1.
ANNOOOE+DS, +2.
00000E+04, +3.
BONDO0E+D4, +3.
T00000E+04, +5.
S00000E+04, +5.
300000E+04, +1.
000000E+04, +5.
100000E+D4 JpH1.

174433E-04
BE3362E-05
939297E-08
212063E-05
946 144E-05
513562E-05
034131E-05
40347 2E-05
A2RTE0E-05
B35616E-05
G29319E-04
43363E-04
BATETIE-04
921578E-04
G16138E-04
108365E-04
92515E-04
A34038E-04
A32313E-04
703446E-03
B34760E-02
474374E-03 |

Calculation information

X-axis data

Y-axis data
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12.7 Analysis with the Waveform Screen

12.7.1 Analyzing after Specifying an Analysis Starting
Point

The FFT function can specify the calculation start position for waveforms measured by the memory
function before calculation.

Operation differs by calculation execution settings.
See:"Trigger Modes and Averaging" (p.258)

Calculation execution: [Single]
Analysis is performed once on the specified number of analysis points beginning with the specified

starting point, and analysis results are displayed. @)

This is convenient for analyzing only a specific range. However, if averaging is enabled, analysis @

repeats for the specified averaging count. %

«Calculation execution: [Repeat] :

Analysis is performed repeatedly on the specified number of analysis points beginning with the speci- 3

fied starting point and ending with end of waveform data, and final analysis results are displayed -

(Calculation is performed for the number of specified points so a good end point becomes the final 5§

analysis result.) %‘

Verifying the analysis starting point while viewing analysis data S
o a4 2

f |

1 Display the waveform with the Memory func-
tion.

2 Switch to FFT function.

0s 2.5ms. Sis 7.5ns. Toms 12.5ms
nnnnn

3 Click [STATUS] in the right-click menu to display the [Status] sheet of
the Status screen.

HofF N
[FFT]
Reference From Memory H
e o — ————4 Set the [Reference] item to [From Memory].
Samp | ing Point 1666 Peak orf Set analysis conditions such as the analysis mode and
Freguency Range 4hHz Average 0ff . .
Res(Recording time) | 10kHz{108,s) number of analysis points (these can also be set on the

Waveform screen).

Window Rectangular Highlight{phase} 0ff

Click [DISP] in the right-click menu to display
S the Waveform screen.
F-_————— The one-time calculation range is displayed for the mem-

0ff
2| @ off ory waveform.

(Compensation rate) x1.006(0.80dB) 5

[Scalel
[No Scale Lower [ Upper | Unit
1 Auto
2 | Auto

Wi Select the measurement function by pressing F1-3 key.
int




274

12.7 Analysis with the Waveform Screen

6 Use the mouse to move the memory waveform portion in order to

specify the calculation range, and then rotate the mouse wheel to
move the calculation range in order to specify the calculation
position.
) Smmm—
[ HioKi | [£] 24-Jul 16:54:45
FFT
[alc Exec:
Ho-0 Single
| Memory Waveform | [t
BYiv I vRvAy Vivmvmvay
1,435~ 6. 426ns {206Hz)
indow
8s 10. 80005 Rectan.
J . Point !
The analysis segment of the memory e
waveform for one pass is displayed. |
No.2 B Histosran =
wl £h3 ﬁ#
¥ Lin-Mag ® Line:
="

L 7 Select analysis conditions as occasion
demands.

To change the number of The setting can be changed at the top of the Waveform screen.

analysis points The range is determined by the number of analysis points.
If the analysis range (number of points) is larger than the memory waveform as
shown below, analysis is not performed.

[VV\/\/V\/VVV\/V\, Analysis Segment Display

To analyze only a certain If [Exec] is [Single] in the setting items at the right side of the screen, only the cal-
portion culation range currently displayed can be calculated.
For settings other [Single], calculation points are calculated until the final data.
To stop mid-way, click [STOP].

l 8 Click [Exec] or [START] to perform analysis.

Analysis Starting

. 4 &
Point
Mo.1 r
MW M/ ———— | Calculation range (portion in square)
= 4//T;M -Last range calculated (line portion)
8 s Analysis results are displayed on the lower graphs.
/\\ v animgzj Hi Log
i Dverall -29.3208 . .
S _MWWWMM When the trigger mode is [Auto] or [Repeat], the num-
DomE 93 ber of analysis points up to the end of the waveform
— . data is analyzed, and the last data is displayed.
En.z B Histogr o«
Wl DA
Vo LinAas Ho Linear
Dver AT 34.212n¥
1\ma 47, 5adnt E:]
2 -49. BdnY 36
» 3 47 Bdny 13
bwwﬁ 4 -46. B 1
~1aamt 1ﬂBmV
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| 12.8 FFT Analysis Modes

| 12.8.1 Analysis Modes and Display Examples

For the functions of each analysis mode, see"12.8.2 Analysis Mode Functions" (p.293).

Displays the time axis waveform of the input signal.

When the window function setting is other than rectangular, the window function is applied to the
waveform and displayed.

Axis Display Type Description

Time-domain display 9
Displays the value of the time-domain waveform corresponding to the set frequency %
X axis Linear range. ol
See: "Relationship Between Frequency Range, Resolution and Number of Analysis N
Points" (p.252) N
- - - -
Y axis Lin-Mag Displays the module waveform 3
c
Waveform Example S
2
. . )
N Wlnqow. Rectangular S
¥ L\x}ﬂgg? #° Lingar, X axis: Llnear
R R . ~ ~ N N Huvera:w 78,9420 » Y axis: |_in-|\/|ag
/\/\/\/\/\/\/\/\/\/\/ af‘ma = =
2 9.25m5 99. 626m
3 3.25m5 99.5ddn
4 2.25ms 99. dBdn
5 1.2dms 99, 475m
[ B.20ms 99, 465n
? 7.28ms 99, 466m
8 4.25ns 49,4370
] B.25ns 49, 369n
18 28 49,2750
~25AnY
B i,

Acquires the amplitude distribution of the input signal.

Main uses:

» To inspect deviations in the amplitude range of a waveform

+ With analysis point distribution, to ascertain whether a waveform is artificial or natural (natural forms exhib-
iting regular distribution

See: About the Functions"12.8.2 Analysis Mode Functions" (p.293)

Axis Display Type Description
X axis Linear Displays input level of the input signal.
Y axis Lin-Mag Displays analysis data distribution.

Waveform Example

58

o.1 B fistogran ] Normal display
wl Ch? . .
Vi Lin-Meg ¢ Linear| X axis: Linear
Owerall 429.16mY . .
Maximal N -
dnal - Y axis: Lin-Mag
2 =58, By 15
3 116, gAY 15
4 208, By 15
] -248. By 14
3] 168, BAmY 14
? 166, BAmY 13
g 3. BEmy 12
9 278 By 12
18 ~268. AAmY 11
b & 8
J )
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Linear Spectrum

The linear spectrum plots the input signal frequency. It can be displayed as a Nyquist plot.

Main uses:

« To inspect the peak frequency contents of a waveform

» To inspect signal amplitudes at each frequency

See: About the Functions"12.8.2 Analysis Mode Functions" (p.293)

Axis Display Type Description
Linear Frequency is displayed with equal spacing
X axis Log Frequency display of logarithm interval
Nyquist display The real-number component of analysis values are displayed linearly.
Lin-Mag Analysis values are displayed linearly.
Log-Mag Analysis values are displayed as dB values. (0 dB reference value: 1eu)*
Y axis Lin-Real The real-number component of analysis values are displayed.
Lin-Imag The imaginary component of analysis values are displayed.
Nyquist display The imaginary component of analysis values are displayed.

* eu: engineering units that are currently set are the standard (e.g., when the unit settings is volts, 0 dB = 1 V)

Waveform Example

1600t Normal display
Mo.2 B Linear X is: L
ul Ch8 axis: Lo
v % Loe o 9
o Overal | 7H. P Y axis: |_|n_|\/|ag
Mazimal 1
1 1.8kHz 1@8.11m
2 AHz 9m
3 ARz A.11im
4 2.bkHz A.84m
=) 2. 9Hz 0. 84m
B 3.BkHz 0. 84m
? 3. 1kH= A.83m
g 7. %Hz A.83m
9 3.BkHz A.83m
16 4. 1kHz A.83m
~4@nt
2008 H
o e Normal display
wl ChE e
V¥ [Log-Mag. i Log X axis: Log
Overall -23.00cB e
e - Y axis: Log-Mag
1 1.8kHz -19.93
2 OHz -BL.02
3 288Hz ~78. 80
4 2.6kHz -87.12
5 2.9kHz -38.29
B 3.BkHz -38.53
7 3.1kHz -39, 40
8 7.2kHz -390, 78
9 3. BkHz -90. 74
14 4. 1kHz -91.47
-188dE
10@Hz THD @.@97 JkHz
3.5my H
e Normal display
wl Chl ic*
- . v Lo X axis: Log
Overall 78.79n H H
_— w Y axis: Lin-Real
1 1. BkHz 2.44m
2 1AAHz A, d3m
3 7.2kHz a.82m
1 3.BkHz a.82m
5 13.1kHz a.82m
b 38, BkHz a.82m
? 35.7kHz a.8im
g 9, 5kHz. a.8im
9 25. BkHz a.8im
1A 39.8kHz a.8im
~1.5m¥
TaHz THD H. W92 ddkHz
Bany i
A Normal display
w1 Che is
: K Los X axis: Log
Overall 78.79n o H
_— w Y axis: Lin-Imag
1 9AAHz a.49m
2 2AAHz a.1im
3 7.BkHz a.82m
1 19, BkHz a.8im
5 38, BkHz a.8im
b 39. BkHz a.8im
? 39.8kHz a. aim
g 27.8kHz a. aim
- 9 35. BkHz a. aim
1A 11.8kHz a. aim
~148mY
TanHz THD H. 032 4dkHz
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Tony . .

o2 B O] Nyquist display
1 Chi

¥ L\ﬁfﬂag e Linear|

Overall 78.74m¥

-1dany

—T4HrY EHnY

NOTE « If the cursor is displayed, the total harmonic distortion (THD), which sets the
R fundamental wave as the cursor position, is displayed.

When two cursors appear, A cursor is the fundamental wave.

When results cannot be obtained, [---%] is displayed.

* When only sine waves are input, the level of this component becomes approx-
imately 1.4 times (3 dB) larger than the overall value. To measure at a refer-
ence the same as the overall value, analyze using RMS spectrum or power
spectrum.

See: RMS Spectrum (p.277), Power Spectrum (p.279)

The oscillation component (actual value) is calculated by the frequency axis waveform of the input signal.
RMS and power spectra displays use the same analysis results displayed logarithmically (amplitude in dB).
Main uses:

+ To inspect the execution value of the frequency component of the waveform

» To inspect the RMS value at each frequency

See: About the Functions"12.8.2 Analysis Mode Functions" (p.293)

uonound 144 z| Jeydeyn

Axis Display Type Description
X axis Linear Frequency is displayed with equal spacing
Log Frequency display of logarithm interval
Lin-Mag Analysis values are displayed linearly.
Y axis Log-Mag Analysis values are displayed as dB values. (0 dB reference value: 1eu)*
Lin-Real The real-number component of analysis values are displayed.
Lin-lmag The imaginary component of analysis values are displayed.

* eu: engineering units that are currently set are the standard (e.g., when the unit settings is volts, 0 dB = 1 V)

Waveform Example

w Normal display
+ e
Overal 1 7. 750 Y axis: Lin-Mag

Maximal (53]

,_.
B e e

o

i

=

=

i

=

=

=

5

g X
41kHz i

-1
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i A Normal display
H 0
i .
! wi Che .
¥: Log-Hag i Log X axis: Log
Overal | -23. BcA Y axis: Log-Mag
Hayzimal [dB] .
1 1.0k -23.00
z iz -B110?
3 200z -8’81
i 2. kHz 9913
5 55tz 313
§ 5tk -a15d
7 3.1kt g4
8 ?-2kHz 33171
] 30BiHz -g3.78
18 4.1kHz 3448
-1588
Tz THD 3057 T
i Normal display
.1 B RS .
vl ohe .
¥: Lin-Real i Log X axis: Log
T Overal | 78.79m Y axis: Lin-Real
Mecinal I41 .
1 1.0z 1,70
B 0t 8,070
3 2.2k 8.0in
s 3l0kHz 0,04
5 134z g.0in
B e g.0in
7 B 8.0in
8 9. 5ktiz 8.in
9 gl 8.n
18 36k g.in
—en
Todkz THO 8097 Az
. Normal display
0.
ul Che :
% Lin-Imag S X axis: Log
Overall 78, 79nY Y aX|S Lln_lmag
Maze ina [¥1 )
1 900Hz 8340
H 200Hz i 3n
5 7. ldiz i.in
1 19 i.ain
5 3nEdE i.aln
B 396k 8.8l
7 3edE 8. 800
8 e 8. 8
-- 35. Bz . B
B ik . 8
-9
ToaHz THD 0,897 [

NOTE If the cursor is displayed, the total harmonic distortion (THD), which sets the fun-
— = damental wave as the cursor position, is displayed.

When two cursors appear, A cursor is the fundamental wave.

When results cannot be obtained, [---%] is displayed.
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Power Spectrum

Displays input signal power as the amplitude component.
Main uses:

« To inspect the peak frequency contents of a waveform
« To inspect the power level at each frequency

See: About the Functions"12.8.2 Analysis Mode Functions" (p.293)

Axis Display Type Description
X axis Linear Frequency is displayed with equal spacing

Log Frequency display of logarithm interval

Lin-Mag Analysis data is displayed linearly as squared values. Indicates the power com-
Y axis ponent.

Log-Mag(logarithm) | Analysis values are displayed as dB values. (0 dB reference value: 1eu?)*

* eu: engineering units that are currently set are the standard (e.g., when the unit settings is volts, 0 dB = 1 V2)

Waveform Example >
Q
: ©
e Normal display =3
to. 1 [E JPover . . [0)
9 X axis: Log =
V¢ Lin-Hag i Log . . -
e Overall 5.B1185aY Y axis: Lm-Mag )
Maizimal
L0z 5.Bl66En
Z e 799,386 M
3 200 B.5oi%n
i Zbki  g7.d4an M
5 Sl Pa2IEPID —
§ SBkHz  7E1E6lD
7 ik B33
] 7oz 495 1% M
4 T 4216Rdp c
18 4tk 356170 5
-2 o
100Hz THD @, AGF BkHz —
o
— . 35
; 28 Normal display
i Mo.2 B Power . L
- 1 THE X axis: Log
f: LogMlag £ Log .
i Overall -23. 088 Y axis: Log-Mag
i .
H Maczimal [dB]
! 1 1.0kHz -23.08
i z iz 61102
i 3 200z 8181
! i 26l 99,13
! 5 2.9k 41.38
i § 5lEkiz 3154
i 7 3-1kiz 7.1
! 8 ?-2kHz -93.71
! 9 3.8kHz 03,75
i 1@ iz 34048
! -16888
AGAH- THO @ AGY AGLH-

NOTE If the cursor is displayed, the total harmonic distortion (THD), which sets the fun-
— —  damental wave as the cursor position, is displayed.

When two cursors appear, A cursor is the fundamental wave.

When results cannot be obtained, [---%)] is displayed.
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Power Spectrum Density

Indicates the power spectrum density of the input signal with only the amplitude component
included. This is the power spectrum divided by the frequency resolution.

Main uses:

To acquire a power spectrum with 1-Hz resolution for highly irregular waveforms such as white noise

See: About the Functions"12.8.2 Analysis Mode Functions" (p.293)

Axis Display Type Description
X axi Linear Frequency is displayed with equal spacing
axis
Log Frequency display of logarithm interval
. Lin-Mag Analysis values are displayed linearly.
Y axis -
Log-Mag(logarithm) | Analysis values are displayed as dB values. (0 dB reference value: 1eu?/Hz)*

* eu: engineering units that are currently set are the standard (e.g., when the unit settings is volts, 0 dB = 1 V2/Hz)

Waveform Example

B Normal display
Mo B Pow.Density .
e X axis: Log
¥ i Log . .
& Y axis: Lin-Mag
Maxinal [V /He]
1 Lde 59,1055

H "o 7. 983860
3 2BAHz BB, 9195p
4 2. BkHz 9.714B5p
5 2. 9%Hz 7.4207p
B 3.BkHz 7.81561p
7 3.1kHz 5.74313p
i} 7. 2%Hz 4.25123p
g 3. 8kHz 4, 216Rdp
10 4. 1kHz 3.56178p

—28u\E Hz

L LuH E T
wh Normal display

Ho.2 B Pow.Density
wl Chi

X axis: Log

- Log-fag i Log .
Y axis: Log-Mag

Mezimal LdB]

1 1.8kHz -43.108

2 BHz —81.0

3 2aoHz -101.81

4 2. bicHz -116.13

5 2.9kHz -111.38

b 3. BkHz -111.54

? 3. 1kHz -112.41

8 7.2kHz -113.71

g 3.8kHz -113.7%

18 4.1kHz -114.48

-20AdE

NOTE Not available with external sampling enabled.




281

12.8 FFT Analysis Modes

LPC (Power Spectrum Density )

When the spectrum shape is complex and hard to comprehend with either linear or power spectra, a
rough spectrum structure can be obtained.Main uses:

To obtain a spectral envelope using statistical methods

See: About the Functions"12.8.2 Analysis Mode Functions" (p.293)

Axis Display Type Description
X axis Linear Frequency is displayed with equal spacing
Log Frequency display of logarithm interval
. Lin-Mag The analysis data is displayed linearly.
Y axis Log-Mag(logarithm) | Analysis values are displayed as dB values. (0 dB reference value: 1eu?/Hz)*

* eu: engineering units that are currently set are the standard (e.g., when the unit settings is volts, 0 dB = 1 V2/Hz)

Waveform Example

= 52 Az X axis: LOg

e Y axis: Lin-Mag

it Lin-Mag i Log

Maximal [V iz
1.0kHz

ST PRI
)
il
ol
=
=
i
=
=1
=
o
fait
=

,_.
S
w
it
=
2
=3
N
)
4
=
it
&
&

A Hz

|_THAH AAcH

uonound 144 z| Jeydeyn

X axis: Log

-46dB .
No.2 B LPC bd .
‘J ot o Y axis: Log-Mag
v: £ Log

Maxinal LBl
2 2

ERL Y ENTRT
ra
It
haboin
=
%=
o
iy
=
o
.
&

5 M foga
W BME -

~148c8

I LR

NOTE ° Always specify the order (from 2 to 64). Higher orders can expose finer spectral details.
—— + Amplitude values provided by LPC are not always the same as the power spectrum density.
 If an error occurs during analysis, no waveform is displayed.

* Noise-like phenomena can strongly affect the spectrum shape.
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Transfer Function

From the input and output signals, the transfer function (frequency characteristic) of a measurement
system can be obtained. It can also be displayed as a Nyquist plot.

Main uses:

« To inspect a filter’s frequency characteristic
» To inspect the stability of a feedback control system (using the Nyquist plot)
» To inspect the resonance characteristic of an object using an impulse hammer and pick-up sensor

See: About the Functions"12.8.2 Analysis Mode Functions" (p.293), "Linear Time-Invariant Systems" (p.A14)

Axis Display Type Description
Linear Frequency is displayed with equal spacing

X axis Log Frequency display of logarithm interval
Nyquist display Displays the real-number component of the input-output ratio.
Lin-Mag Displays the input-output ratio linearly (dimensionless units).

Log-Mag(logarithm) | Displays the input-output ratio as dB values.

: Displays the real-number component of the input-output ratio (dimensionless
. Lin-Real ;
Y axis units).
Lin-Ima Displays the imaginary component of the input-output ratio (dimensionless
- g -
units).
Nyquist display Displays the imaginary component of the input-output ratio.
Waveform Example
e Normal display
Ho.1 B Transfer .
. ohe W2 O X axis: Log
= Lin-Mag i Log . .
- Y axis: Lin-Mag
Poule fmen
IR
-5k
1H; —
La8 Normal display

Ho.2 B Transfer
wl O

e 2 The X axis: Lo
' LogMag i Log . g
Y axis: Log-Mag
HMainal [dB]
1 BHz 111.85
3 111Hz 143,38
3 118Hz 103,23

i 12%H; 103.23
4808
1z i
100k Normal display
Ho.1 B Transfer X . L
ul ohy v2 OhG .
¥ Lin-Real i Lo ax!s. og
Y axis: Lin-Real
Maxtimal
1 2l 96.BAEK
H 17 98.dBak
5 o0 GBLoiTik
4 SoH 85491k
-400k
= Tz
160k Normal dlsplay
Ho.2 B Transfer X . L
ul ohe v2 O .
¥- Lin-Imag i Log axis: Log

o Y axis: Lin-Imag
ETIM Ad4Hz 137.536k

2 7Hz 135,234k
3 91Hz 134105k
4 f5Hz 132722k
—4k
1z daatz
comi Nyquist display
Mo.2 8 Transter
wl Ch? w2 Chb

J W Lin-Mag i Linea

|-Gk
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Cross Power Spectrum

The product of the spectra of two input signals can be obtained. The common frequency components

of two signals can be obtained.

Using the voltage and current waveforms as input signals, active power, reactive power and apparent
power can be obtained at each frequency.

Main uses:

To inspect common frequency components of two signals

See: About the Functions"12.8.2 Analysis Mode Functions" (p.293)

Axis Display Type Description
Linear Frequency is displayed with equal spacing

X axis Log Frequency display of logarithm interval
Nyquist display Displays the real-number component of the input-output ratio linearly.
Lin-Mag Displays the squared value of amplitude contents of analysis data linearly.

Log-Mag(logarithm)

Displays the amplitude contents of analysis data as dB values. (0 dB reference

value: 1eu2)*

Y axis Lin-Real Displays the squared values of the real component of analysis data linearly.
Lin-Imag II?Iisplays the squared values of the imaginary component of analysis data linear-
Nyquist display Displays the imaginary component of analysis data linearly.

* eu: engineering units that are currently set are the standard (e.g., when the unit settings is volts, 0 dB = 1 V2)

Waveform Example

LL T
No.2 B Cross Power

Wl Ch7
¥ i Log

Mae; imal 4373
1 1024z 365, 1620
2 1mHz 363.62dn
3 361, 736u
4 11342 361, 565n
SBue

-25ciB
Mo.2 B Gross Pover

vl Ch?
V' [Log-Hag X Log

Maimal L[]

i 1024z 3.3
H 108Hz 34.3
3 93Hz 3d.42
4 113z .42
7B

1z

LT
Ho.2 B Cross Power

wl Ch? w2 Cha

i i Log
Mt imal [Vue]
1 289Hz 243.222)
2 2M5Hz 241 955,
3 oAtz 241,173

1 212Hz 240,920
-158uY e
Fr

AR e
Mo.2 B Cross Pover

W Ch?
¥ i Lo

Mau imal [¥uel

1 346, B
2 182Hz 336. 4354
3 45Hz 336. 86BN
4 8Hz 332.5d4dn

~108uY 2

OB Y

-8 e
~ 1BV e Ve

Mo.2 @ Cross Pover
w2 Chb

wl Ch?
¥ % Linear,

Normal display
X axis: Log
Y axis: Lin-Mag

Normal display
X axis: Log
Y axis: Log-Mag

Normal display
X axis: Log
Y axis: Lin-Real

Normal display
X axis: Log
Y axis: Lin-Imag

Nyquist display

uonound 144 z| Jeydeyn
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Impulse Response

The transfer characteristic of a system is obtained as a time-domain waveform.
Utilizing both output and input signals of the measurement system, a unit impulse is applied to the
system and the corresponding response waveform is obtained.

Main uses:
To inspect circuit time constants
See: About the Functions"12.8.2 Analysis Mode Functions" (p.293), "Linear Time-Invariant Systems" (p.A14)

Axis Display Type Description
Time display

X axis Linear The center (¢ = 0) is the reference. To the right is lag time (+¢), and to the left is
lead time (-¢)

Y axis Lin-Mag This value is the transfer function provided by inverse Fourier transformation.

Waveform Example

35

Wo.1 @
Wl o

i Lin-Mag # Linear

Owerall 1.030n¢
Meizimal
1 2i1ns

2 2Hdms:

3 28Bms:
4 211ns

~16mi

s

1s

2.5ke
o1 B Storage
il

i+ Lin-Mag i Linear

[Overall 89.6Rug

Normal display
X axis: Linear
Y axis: Lin-Mag

Input signal 1

Input signal 2

Mezzimal Lugl
1 20ms 1358.56
2 2Mans 29164
3 205ns 234.6¢

N

108k
i e Impulse response

Lmpul
wl Ch? w2 Chi
i+ Lin-Hag i+ Linear
Maxinal
1 -1ms 56 471k
2 =7ms 13,39k
3 -5ms 12,97k

i -3ns 120344k
-1k

|_—EiHn: LSFETAT:
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Coherence Function

This function gives a measure of the correlation (coherence) between input and output signals. Val-
ues obtained are between 0 and 1.

Main uses:

» To evaluate transfer functions
* In a system with multiple inputs, to inspect the effect of each input on the output

See: "12.8.2 Analysis Mode Functions" (p.293)

Axis Display Type Description
X axi Linear Frequency is displayed with equal spacing
axis
Log Frequency display of logarithm interval
Y axis Lin-Mag Displays the causal relationship and degree of relationship between two input
signals, as a value between 0 and 1 (dimensionless units).
Q
Waveform Example o
©
. =
s | EE— Normal display @
i Lﬁmﬁ';? o WEnEhB X axis: LOg -
- Y axis: Lin-Mag N
1 158Hz 493.433m M
2 308Hz 991, 555m
U A NS SO 5 [ M
4 BEAHz 381, 126m
w 5 756Hz 979, 5% —
[ FiHz 478, 555
? 1. ABkH; 476, 914r -|'|
g 1. 28kHz 975, 618m
] LU6OkHz  GELoDSEm c
18 1.48kHz 961, 81dm -}
Q
Sz 28tz f=s
o
S
NOTE « With a single measurement, the coherence function gives a value of one for all
————N

frequencies. Spectrum (frequency-domain) averaging should always be per-
formed before measurement (analysis is not available with time-domain aver-
aging).

» The coherence function has two general definition formulas. For the definition
formulas, see"12.8.2 Analysis Mode Functions" (p.293).
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Phase Spectrum

Shows the phase characteristics of the input signal.

Main uses:

+ To inspect the phase spectrum of channel 1. Displays the phase of a cosine waveform as a reference (0°).

» To inspect the phase difference between channels 1 and 2.
See: About the Functions"12.8.2 Analysis Mode Functions" (p.293)

1 Ch FFT: Displays the phase of the signal on channel 1. Displays the phase of a cosine waveform as a ref-
erence (0°). Unless the waveform is synchronous, phase values are unstable.

2 Ch FFT: Displays the phase difference between channels 1 and 2. Positive values indicate that the phase
of channel 2 is leading.

Axis Display Type Description

X axis Linear Frequency is displayed with equal spacing

Log Frequency display of logarithm interval
Y axis Lin-Mag Analysis values are displayed linearly.

Waveform Example

1H

i

I
BT

1chFFT
X axis: Log
Y axis: Lin-Mag

18cies
Ho.1 B Phase
ul Ch?
i Lin-Hag

1Ch FFT
i Log

Maximal
1 iz
2 2271z
g 13Hz
4 232z

-188dez

2chFFT

18fcdeg
Ho.2 B Phase
vl Ch?
i Lin-Hag

2Ch FFT
w2 Che
i Log

X axis: Log
Y axis: Lin-Mag

Meizimal
Bz
2 JiHz
3 25Hz
4 21Hz

-16dez

® Emphasizing only a Specific Portion (Highlighted Display)

A specific portion of a phase spectrum can be emphasized and displayed.
See: "12.3.8 Emphasizing Analysis Results (phase spectra only)" (p.259)
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Auto Correlation Function

Shows the correlation of two points on the input signal at time differential +.

Main uses:

+ To detect periodicy in irregular signals (improving and detecting SNR)
» To inspect periodic components in a noisy waveform.

See: About the Functions"12.8.2 Analysis Mode Functions" (p.293)

Axis Display Type Description
Time display

X axis Linear The center (¢ = 0) is the reference. To the right is lag time (+¢), and to the left is
lead time (-f)

+1 to -1 (dimensionless units)

The closest correlation at time differential ¢ is +1, and the least correlation is 0.
-1 indicates completely reversed polarity.

Because of the characteristics of the function, 1 = 0 becomes +1.

Y axis Lin-Mag

O
2
Waveform Example %
@
‘ e A X axis: Linear N
v uﬁﬂﬁ?? i Linear Y axis: Lin-Mag N
Maximal 11
| 1 s 1. 050 M
— ©or oEm =
4 -5 33.516m
~Eaem -n
T c
>
3
f=s
. . . . . . . O
NOTE This instrument provides a circular auto-correlation function. Analysis results are >
— = normalized to the maximum value.
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Cross-Correlation Function

Using two input signals, shows the correlation of two points on the input signal at time differential «.
Output is displayed as a function of differential time .
Main uses:

» To determine the phase shift of two signals per unit of time
» To determine the speed and distance of time lag between two signals

See: About the Functions"12.8.2 Analysis Mode Functions" (p.293)

Axis Display Type Description
Time display

X axis Linear The center (¢ = 0) is the reference. To the right is lag time (+¢), and to the left is
lead time (-¢)

+1 to -1 is displayed in dimensionless units.

At time differential 7, this value is +1 when the correlation of input and output sig-
nals is the closest, and 0 when correlation is the least. -1 indicates completely
reversed polarity.

Y axis Lin-Mag

Waveform Example

T s
¥o.2 8 Fos o] X axis: L!near
e o i Y axis: Lin-Mag

i Lin-Mag i Linear

Maiinal

-1ns 911, 7Em
Bns 164, 76m
Ens 92.77%m
12ns 23.168m

RTINS

1

—SHins SBins

NOTE This instrument provides a circular cross-correlation function.
A e Analysis results are normalized to the maximum value.

11 and 1/3 Octave Analysis

Analyze spectrums such as noise using fixed rate spectrum filters of 1/1 octave band or 1/3 octave band.

Main uses:
To analyze noise frequency
See: About the Functions"12.8.2 Analysis Mode Functions" (p.293), "Octave Filter Characteristics" (p.25)

Axis Display Type Description
X axis Log Displays the center frequency of each band.
. Lin-Mag Octave analysis values are displayed linearly.
Y axis
Log-Mag Octave analysis values are displayed as dB values. (0 dB reference value: 1eu)*

* eu: engineering units that are currently set are the standard (e.g., when the unit settings is volts, 0 dB = 1 V)

Waveform Example

-28cB 1/1 Octave
1B H
o1 t;lcggtave HNormal X axis: Log
V" Log-Mag i Log .
Overall -23. 068 Y axis: Log-Mag
Mazzimal [dB] .
1 A 20 Filter: Normal
I—?Edﬁ
| s -
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a5 11 Octave
Ho.2 B 171 Octave Sharg .
ut Ch7 ; X axis: Log
i LogMag i Log .
Dv?raH 23, 06 Y axis: Log-Mag
Mazimal Lol .
: ae B Filter: Sharp
I (Y S——
-10008
| T
BB 1/3 Octave
Mot B 1/3 Octave  Normal .
W the X axis: Log
i Log-Mag i Log
Overall -23.0608 Y axis: Log-Mag
Haxinal 1A .
Looome el Filter: Normal
-103d8
B0 HLE
P 1/3 Octave
Mo.2 B 1/3 Octave Sharp .
it o7 X axis: Log

i Log-Hag i Log
Overall -23. B6dB
Maximal
1

Y axis: Log-Mag
a8 Filter: Sharp

-1a8d8
I

NOTE Not available with external sampling enabled.

m Octave Analysis

Octave analysis consists of frequency analysis of the signal passed through a constant-width band-pass filter.
The power spectrum displays the power level in each subband after dividing the spectrum into fixed-width
segments (subbands), while octave analysis scales the spectrum logarithmically and displays each octave
(subband) as a bar graph.

The center frequency of the octave bands and filter characteristics are determined according to IEC61260
standards. With this instrument, 1/1- and 1/3-octave analyses are calculated using power spectrum Analysis
results.

1/1 Octave Analysis: 6 subbands

1/3 Octave Analysis: 16 subbands

The octave analysis results of this unit are displayed based on the oscillation level as a reference. Therefore,
when only sine waves are input, the value doubles (3.01 dB) versus the overall value. To directly read by
energy base, adjust the level by the setting scaling in advance.

See: "7.4 Converting Input Values (Scaling Function)" (p.148)

uonound 144 z| Jeydeyn
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Measurable Ranges with Octave Analysis
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Chapter 12 FFT Function
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12.8.2 Analysis Mode Functions

Analysis Mode

Internal analysis formula (linear, real, imag [imaginary], log [logarithm])

OFF

No analysis.

Storage Waveform

A waveform obtained by applying the window function to a time-domain waveform.

Histogram

Counts amplitude data.

Linear Spectrum

Xk)=> x(mW*" Flk)=Cx(k) C=

par 2/ N(AC)
imag =Im{F(k)} log=20logF (k)

ol {I/N(DC)

linear 4F (k)| real =Re{F (k) }

RMS Spectrum

o1 @O
~1/42¢40)

linear %F’(k)| real :Re{F' (k)}

F'(k)y=C'F (k)

imag =Im{F'(k)} log=20logF" (k)|

Power Spectrum

(DC)

, B 1
P(k)=a|F (k)| “‘{1/2(AC)

linear = P(k) log=10 loQP(k)‘

Power Spectrum Density

P'(k)=P(k)/8f  of Frequency resolution
linear=P'(k) log=l0logP' (k)|

LPC analysis(Power
Spectrum Density)

(Abbr.) Spectrum approximation from Linear Predictive Coding.
See: "Linear Predictive Coding (LPC)" (p.A26)

Transfer Function

H(k)=Y(k)/ X (k)

linear 4H (k)| real =Re{I(k)}  imag=m{H (k)} log=20logH (k)|

Cross Power Spectrum

S (k)= X (k)Y (k) : Cross Spectrum
1/N?

XPUW" (k) = AS)« (k) A= {2 / N2

linear X ., (k)| real =RefX ., (k)}
mag =1m{X ., (K)} log=10logx ., (k)|

Impulse Response

_IEYR) e
h(n) = ~ ;—X(k) w

Coherence Function

com= 8. (K)S,, (k)

Phase Spectrum

0(k)=180/m xtan "' (Im(F"' (k))/ Re(F" (k))
0 (k) =180/m x tan”' (Im(S, (k))/ Re(S, . (k))

Auto-correlation Func-
tion

N-1
R_(n)= ]ﬁzp((k)fw%" (recursive convolution)
k=0

Cross-correlation Func-
tion

1 N . .
R (n=—%'S (kyw™  (recursive convolution)
(=28, (h)

1/1 Ovtave Analysis

(Abbr.)

1/3 Ovtave Analysis

(Abbr.)

uonound 144 z| Jeydeyn
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13.1 Waveform GO/NG Evaluation (MEM, FFT Function)

13.1 Waveform GO/NG Evaluation
(MEM, FFT Function)

Only MR8741 supports the waveform evaluation function.

» The waveform evaluation function can be used from the Memory function (single screen, X-Y single
screen), FFT function (1 screen standard, 1 screen Nyquist).

* GO (pass) or NG (fail) evaluation of the input signal waveform can be performed using an evaluation area
specified by the user.

» This can serve to detect irregular waveforms.

» Depend on evaluation result, GO and NG terminal output the signal.

+ All displayed channels can be used for GO/NG evaluation.

. . q Load the created evaluation area and settings. Use
Setting the evaluation Loading the File screen.

area

Create the evaluation area by using the eight types of
commands.

Store the evaluation area in memory, and after that,
store the data on the media on the File screen.

Creating new area
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Setting the wave- OFF Disable waveform evaluation.
form evaluation ouT Return NG if any part of the waveform leaves the
evaluation area.
ALL OUT Return NG if the entire waveform leaves the evalua-
tion area.
Setting the GO/NG GO Stop recording on GO resullt.
stop mode
NG Stop recording on NG result.
GO&ING Stop recording on GO or NG result.
icking starts measurement.
LG  (Clicking [START]

Data acquisition starts when the trigger conditions are met.

. Once the evaluation process is complete, the result will be output as the signals
Executi ng waveform from the external control terminals. If the evaluation result satisfies the stop con-
GO/NG evaluation ditions, automatic saving and automatic printing will be performed, if enabled.
When using memory segmentation, the same block is repeatedly measured as
long as the stop conditions are not satisfied. Once the stop conditions are sat-
isfied, measurement moves to the next block.
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13.1 Waveform GO/NG Evaluation (MEM, FFT Function)

NOTE

Trigger mode: SINGLE Measurement continues until stop mode conditions
are fulfilled and then stops.

Trigger mode REPEAT, AUTO Recording and waveform evaluation is carried
out continuously. Click [STOP] to terminate the measurement.

When "auto save" is set to ON, data are stored on media when the stop condi-
tions are satisfied.

When memory segmentation is ON, data is recorded to the memory block only
when the stop conditions are satisfied.

During waveform evaluation, evaluation is performed concurrently with mea-
surement when the time axis range is 1 ms/div or less with the roll mode set-
ting ON or during automatic operation with the display at 100 ms/div or less as
a result of the time axis magnification factor. At all other times, evaluation is
performed after measurement is complete.

When performing evaluation after measurement is complete, this sequence of
two alternating operations (capturing data and performing the evaluation) is
performed repeatedly, so that data is not captured while the evaluation is in
progress. Therefore data are not captured while the evaluation is in progress,
which means that the input signal is not being continuously monitored. The
time required for evaluation is on the order of 100 ms.

When performing evaluation and measurement concurrently, the waveform is
displayed and evaluated while measurement continues. However, please note
that processing is not necessarily conducted in real time.

If a high setting is chosen for recording length or if compression is used, the
evaluation cycle becomes slower.

Waveform scrolling is not available while waveform evaluation is ON. To use
waveform scrolling, you should first turn waveform evaluation OFF.

Although the waveform display will change if you change display-related set-
tings after measurement completes, the waveform evaluation results from
when the measurement was made are retained. To repeat the evaluation pro-
cess for the waveform after the new settings have been applied, perform
waveform evaluation on the Status basic settings screen.

See:"6.5.1 Magnifying and Compressing Horizontal Axis (Time Axis)" (p.129)
When using the highlight function with the FFT function, only the highlighted
data is evaluated.
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13.1 Waveform GO/NG Evaluation (MEM, FFT Function)

Waveform evaluation mode and stop mode

Waveform evaluation mode Stop mode

_>

GO
Stop on GO result

<

Return NG if any part of
waveform leaves evalua-
tion area

NG
Stop on NG result

GO & NG
Stop on GO or NG result

GO
Stop on GO result

-
Return NG if entire wave- . NG
form leaves evaluation Stop on NG result

area

GO & NG
> Stop on GO or NG result
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13.2 Setting the Waveform Area

I 13.2 Setting the Waveform Area

To evaluate the waveforms, a evaluation area is required. Two methods are available: one is to load the
already created evaluation area and settings, and the other is to create a new evaluation area.

Loading the already created evaluation area

Setting method

Procedure Screen: FILE

1 Click [FILE] to call the File screen.

USB1:WHIOKI_MRE741y
Name A\ Type Date Time

NONAME L5V 12-02-14  14:52:32 1060KB.
[E)P_#REAT -ARE 12-09-13  18:34:04 42KB
[=P_rrEAZ -BMP 12-09-13  18:34:12 40KB

2 Select the media for loading.

3 Use the bar cursor to select the desired file.

Media Info use

Curren
le Count 3
Ider Count

rrent]
9
ount 4997

[Totall [
Size 1.968 4
1.568 5
348MB 6

For details of the file operating command, please press HELP to
Hint  confirm.

4 Select [Load].

5 Select [Exec].

6 When no more changes need be made to the
loaded settings, press the DISP key to make the
Waveform screen appear, and then press the
START key to initiate measurement.

To change the settings, first change the contents,
then press the DISP key to make the Waveform
screen appear, and then press the START key to
initiate measurement.

See:"4.3 Loading Data" (p.99)

Requirements for loading waveform evaluation area BMP files

Observe the following requirements when creating waveform evaluation areas on a computer and when load-
ing waveform evaluation areas created on other equipment:

item Condition Loading operation

Color White and black White pixels are treated as background, and black pixels are
treated as the evaluation area.

Size 501 horizontal pixels x 626 vertical pixels |The file will be used as the evaluation area for the Memory

Function 1 screen.

501 horizontal pixels x 501 vertical pixels |When using the FFT function, the file will be used as the FFT
evaluation area. When using other functionality, the file will be
used as the memory function XY evaluation area.

Files that do not satisfy these requirements cannot be loaded properly.
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13.2 Setting the Waveform Area

Creating a new evaluation area

Setting method

Procedure Screen: STATUS

1

Click [STATUS] to call the Status screen.

Function:MEMORY

(ETT AR un Calc

Memory Div_ Wave Calc 2 GEIE

11-May 10:48:19

[Recarding setting]

Timebase Sus/div

Samp | ing { 98ns/S)

2 Move the flashing cursor to Waveform Judge. m—TEE
Format
Format Single

Select [Edit] from the GUI displayed on the
screen.

[Utility functions]

Roll Mode Off
Overlay 0ff

[Waveform Judge Setting]

Function:
MEMORY

| Haveforn Judse [ |
4 Make the new evaluation area. S —
See:"13.5 Creating the Evaluation Area" (p.303) M eterenee renee
) _ _ Function:FFT
5 Store the new evaluation area in the internal (e EE
[FFT] FFT
memory' Reference New Data
Sampling Point 1000 ;Z;Za( S‘Elnfgf‘E
Frequency Range BhHz Average Off
Res{Recording time) 20kHz(50us)
6 After setting the parameters for "Waveform Rectmeslar - Hihl ehipose
Judge setting" and "Stop Mode," click [DISP] to
. (Compensation rate) x1.008(0.00dB) < F
make the Waveform display screen appear, B
and then click [START] to initiate measurement. 'T——__—_ A
(Scalel e
: m___ =
. . . uto X\v\
7 Save the evaluation area on the File screen, if ” e
. GO/NG (Pass/Fail) of input waveform can be evaluated comparing to a preset
It S necessary Hint  reference range. i

See:"4.2 Saving Data" (p.87)

NOTE

Only one waveform evaluation area is stored in internal memory. For example,
when operation is changed from the Memory function screen to the X-Y screen

and the X-Y screen waveform evaluation area is stored, the waveform evaluation
area created for the Memory function is lost.

(AluO L284IN) uonoung uonenjeAs wioeAep € Jejdeyd




300

13.3 Setting the Waveform Evaluation Mode

| 13.3 Setting the Waveform Evaluation Mode

Setting method

Procedure Screen: STATUS

1 Move the flashing cursor to Waveform Judge.

2 Select the setting from the GUI displayed on the
screen.

Off
Out

All out

exec
edit

Disable waveform evaluation.

Return NG if any part of the waveform leaves the evalua-
tion area.

Return NG if the entire waveform leaves the evaluation
area.

Enable waveform evaluation.

Activate editor for setting up evaluation area.

Function:MEMORY

(BT AR Nun Calc Wemory Div__Wave Calc 2 CED@D oy 10:48:41
Function:
[Recording setting] MEMORY
Tinebase Sus/div
Samp| ing ( Sens/s)
Shot 25div (MAX SeeeRdiv)
Recording Period 125
Format
Format Single
TRIG
Il
[Utility functions] 5%
Roll Mode off v 1)
Overlay off A
s
(Waveform Judge Setting] A
| Havetorn Judze o] A
Stop Mode GOENG =
A
Eies
A
GO/NG (Pass/Fail) of input waveform can be evaluated comparing to a preset
Hint reference range. A1
i

Function:FFT

Hint

o PN 27-tor 15:17:54
Function:
Gyl net
Reference New Data
Format Single
Samp ing Point 1600 Peak otf
Frequency Range Bz Average o1t
Res(Recording time)  20kHz(Sus)
Windon Rectansular Hihlight(phase) otf
(Compensation rate)  x1.000(8.0008) .
Chnalyze] .
[NoWave|  Analyze | Parameter | Chl | Ch2 | YAis | XAis | ¥ 1577
1 0t A
2. B Off M
=
(scale) Al
SEEE TR UG N (Ve 0o e e Al
1 Auto Waveforn Judee | OUT —
2 | futo op Mode =
e
Make basic settings of measurement on this screen. “

edit
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13.4 Setting the GO/NG Stop Mode

13.4 Setting the GO/NG Stop Mode

When waveform evaluation is enabled (OUT or ALL OUT is selected), the "Stop mode" menu appears.
Specify which evaluation option, GO or NG, should be used to stop the recording.
The Auto Save function is only executed when interruption conditions are satisfied.

Setting method

Procedure Screen: STATUS

1 Move the flashing cursor to the position Stop
Mode.

2 Select the setting from the GUI displayed on the
screen.

GO Stop recording on GO result.

NG Stop recording on NG result.
GO or NG Stop recording on GO or NG result.

(CTTT SRS Nun Calc Hemory Div__Wave Calc 2 GA06sD

11-May 10:49:04

[Recarding setting]

Timebase Sus/div

Samp | ing { SBns/S)
Shot 25div (MAX  50000div)
Recording Period ( 125us)

Format
Format Single

[Utility functions]

Roll Mode Off
Overlay 0ff

[Waveform Judge Setting]

Waveform Judge Out
Stop_Mode

Function:
MEMORY

Measurements continue until the set criteria are met.
Hint  When GO & NG is selected, a one-time measurement is carried out regardless
of the judsment result.
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13.4 Setting the GO/NG Stop Mode

Relationship between stop conditions and the trigger mode

» There are three trigger modes: Single, Repeat, and Auto.
See:"8.2 Setting the Trigger Mode" (p.191)

» There are three stop conditions: PASS, FAIL, and PASS & FAIL.

» By combining a trigger mode and a stop condition, you can halt measurement when a desired comparison
result is achieved. You can also automatically save, or superimpose the waveform for the desired evalua-
tion results. Automatic saving, and superimposition are performed when the stop conditions are met.

Measurement continues until the user clicks [STOP].
Auto Save is initiated only when the stop conditions are met.

e O T

In case of "Repeat" trigger mode and "FAIL"
stop condition.

| Continue

Through Through Save Through Save Through

In case of "Single" trigger mode and "FAIL" Measurement halts when a "FAIL" comparison result is returned.
stop condition. Auto Save is initiated only when the stop conditions are met.

Measure\ Measurement halted because

ment iy
halted stop conditions are met.

Through Through Save

Measurement continues until the user clicks [STOP].
Auto Save is initiated each time, regardless of the comparison
result

F @ F FAIL F g

Save Save Save Save Save Save

In case of "Repeat" trigger mode and "PASS *
& FAIL" stop condition.

In case of "Single" trigger mode and "PASS “ Measurement halts after a single operation, regardless of compari-

& FAIL" stop condition. sonresult. ,
Auto Save is initiated regardless of comparison result.

Measurement halted be Measurement halted because
cause stop conditions stop conditions are met.
are met.

Save Save

* When the "Single" trigger mode is set, measurement is stopped if the stop conditions are met. Measure-
ment continues until the stop conditions are met.

* When the "Repeat" or "Auto" trigger mode is set, measurement continues until [STOP] is clicked (or a
STOP signal is input), whether or not the stop conditions are met.
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13.5 Creating the Evaluation Area

| 13.5 Creating the Evaluation Area

Setting method

Procedure Screen: Waveform display

1 Move the flashing cursor to the [Waveform o o
Judge] item and select [Edit] from the GUI dis-
played on the screen.

2 Select an editor from the GUI displayed on the
screen, and create the area that will be the ref-
erence for waveform judgment. You can also
use the mouse to create an area.

See:"1.5.1 Mouse Operations" (p.22)

Creating the reference range

3 Click [Exit] to terminate the editor.

4 Serves to store the created area in memory.

Save and End Saves the created evaluation area in the instru-
ment's internal memory and exits.

Discard Chang- Discards the created evaluation area and exits.
es and End

5 Save the evaluation area through the File
screen or [SAVE], if necessary.
See:"4.2 Saving Data" (p.87)
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13.6 Editor Command Details

I 13.6 Editor Command Details

= Load Wave
Il lsv The waveform shown on the Waveform screen is loaded into the editor and displayed.

Instructions
1 Select [Load Wave].

2 Select the type of waveform capture to perform. The waveform displayed on the
Waveform screen will be loaded into the editor.

Waveform Captures the storage waveform displayed on the Waveform screen.
capture

Overlay capture Captures overlay waveforms shown on the Waveform screen after connecting the uppermost
and lowermost positions with the same display color and filling in the resulting enclosed space.
When the waveforms are overlapping, undisplayed portions of the waveforms cannot be rec-
ognized. This option can be selected when an overlay has been drawn on the screen.

Memory seg- Captures the memory segmentation reference waveform shown on the Waveform screen after

mentation refer- connecting the uppermost and lowermost positions with the same display color and filling in

ence waveform the resulting enclosed space. When the waveforms are overlapping, undisplayed portions of
the waveforms cannot be recognized. This option can be selected when an overlay has been
drawn on the screen.

3 Select [Load Wave] to exit waveform capture mode.

» Zoom in/out

mon n/osi|  Magnifies or compresses the waveform shown on the screen in the horizontal and ver-
tical directions.

Instructions
1 Select [Zoom in/out].

2 Select whether to magnify or compress the waveform.

3 Set the amount of magnification or compression.
* You can set values with the mouse.
* The amount of movement can be set in 0.04/div steps.

Execute Performs magnification or compression processing based on the settings and creates an eval-
uation area.

Exit magnifica-  Exits magnification/compression mode.
tion/compression
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13.6 Editor Command Details

= Fill color
Fil el Fills in an enclosed area.

Instructions
1 Select [Fill color].

Use the mouse to move the paintbrush mark |4 to the area to be filled in.
If the area is not completely enclosed, adjacent areas will also be filled in.

Execute = The area completely enclosed by lines is filled in.

Exit paint Terminate the paint mode.

z Draw shape
men ehize.  Serves to draw a straight, square or a circle.

Instructions
1 Select [Draw shape].

2 Select the figure you wish to draw.

3 Using the mouse, move the mark to the origin of the figure.

4 Selecting [Set] sets the current position as the origin.

5 Moving the E mark draws a figure between the origin and the E mark.

6 Selecting [Set] again accepts the figure and causes its color to change. For
straight lines, the origin is set at the accepted position. For other types of figure,
accepting the figure has the same effect as selecting [Cancel].

7 To draw another figure, click [Select] and selecting the figure type.
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8 You can repeat steps (3) through (7) to draw figures as desired.

9 Click [Exit Draw shape] to exit figure mode.
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13.6 Editor Command Details

= Eraser
Efz2et Serves to erase unwanted sections.
Move the [ mark with the mouse to erase parts of the image.

Instructions

1

2

)

Select [Eraser].

Use the mouse to move the eraser mark [ to the start point of the section to be
erased.

Clicking [Set] allows you to erase figures while moving the eraser. Clicking [Can-
cel] allows you to move the eraser without erasing the figures.

Move the [Bd mark in the [Set] state to erase the parts of figures you don't need.

Click [Exit Erase] to terminate the erase mode.

7 Clear all
ez el Clears the entire editor screen.
Select [Clear all] to clear the editor screen.

B Clear select area
zeieeiseel  Clears a specified rectangular area of the editor screen.

Instructions

1

2

Select [Clear select area].

Using the mouse, move the mark to the origin of the area to be erased.

Clicking [Set] sets the position as the origin.

Moving the E mark displays a rectangle drawn between the origin and the E
mark.

Clicking [Set] again erases the area inside the rectangle.
Clicking [Cancel] cancels the position of the origin.

Click [Exit Area Clear] to exit area clear mode.




307

13.6 Editor Command Details

N Invert colors
e » | Reverses the colors of a filled-in area and the surrounding area.

Select [Invert colors] to display filled-in area in reverse.

Cancel

Serves to undo the immediately preceding command.
It can be used with commands other than [Save and End] and [Discard and End].

Select [Cancel] to cancel the editor screen.

Exit

Terminates the editor.

Select [Exit] to select storing evaluation area in memory and quit editor or quitting
editor without storing evaluation area in memory. If [Exit] is clicked without having
done any editing or immediately after using the store command, the editor is ter-
minated without confirmation.

Note :The waveform loaded into the editor will be displayed in a different color than
was set with the original settings.

Save and Store evaluation area in memory and quit editor.

End See:"4.2 Saving Data" (p.87)
Discard Quit editor without storing evaluation area in memory. The created area is discarded.
and End
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13.6 Editor Command Details
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Chapter 14

Use the System screen - [Environment] sheet to make system-related settings.

— Disp change —

OISR 3

TRIG.SET >

STATUS >

CHAN 3

: | SYSTEM

FILE .m
Heasure File Save

START Printer

ST0R Interface

MaNUAL TRIG Init
Other

HELP

SAYE -

ESC

Select [SYSTEM] and
then [Environment] from
the right-click menu.

— Opening the [Environment] sheet

MR8740

N

(m File Save Printer Interface Init 18-Sep 17:45:27
Function:
+ [Wavefarm Display] MEMORY
Grid Dotted Line Start Action One Push
Time Value Time Stop Action Twa Push
Start Backup 0ff
+ [Display Settings]
Auto Scale On Beep Sound Warning
+ [System Environment]
Language English
Display Color Color 3 Mouse Speed Min ——f—— Max

Wi Select the measurement function.
int

MR8741

CTT e, = Save Printer Interface Init 16-5ep 17:45:27 |
Function:
+ [Waveform Display] MEMORY
Grid Dotted Line Start Action One Push
Time Value Time Stop Action Two Push
Start Backup 0ff
+ [Display Settings]
Auto Scale On Beep Sound Warning
+ [System Environment]
Language English
L Fi
Display Color Color 3 Mouse Speed Min 1 Max E :
SGTD) ALzl
- Input +Output
EXT IN1 Start GOYEXT OUTL Measure
EXT INZ Stop WG/EXT OUTZ Measure
EXT N3 Start&Stop TRIG OUT Fulse
EXT TRIG 1
EXT SMPL 1
Select the measurement function.
Hint
v

See: "Chapter 16 External Control (MR8741 Only)" (p.335)
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Setting Descriptions

Grid

Time Value

Start Backup

Display Color

Beep Sound

M File Save Printer Interface Init [To waveform
[Wavefarm Display]
Grid Dotted Line Start Action One Push
Time Yalue Time Stop Action Two Push
Start Backup 0ff

[Display Settings]
&uto Scale On Beep Sound Warning
[System Environment]

Language English

Display Color Color 3 Mouse Speed Min —f——— Max

Select the grid (graticule) type for the waveform screen.

Off No grid displayed.
Dotted Line Display a dotted-line grid. (default setting)
Solid Line Display a solid-line grid.

Display the time from the trigger point on the display.

Time Display the time from the trigger point (fixed units). (default setting)
Time (60) Display the time from the trigger point (sexagesimal (base-60) system).
div Display the number of divisions (div) from the trigger point.

Date Display time of waveform acquisition.

Sample Num Display the number of data points from the trigger point.

» During external sampling, the number of points is fixed.
* These settings affect the values read at the A/B cursors.

Preserves measurement condition settings. If a power outage occurs while
recording, it resumes automatically when power is restored. When triggering is
enabled, the awaiting-trigger state is activated.

Off (default setting) / On

» Valid only during recording.
» This function does not start automatically when the instrument is turned on.

Screen background and character colors on the Waveform screen can be set as
desired. Select [Color Edit] change the [R] (red), [G] (green) and [B] (blue) values
of each item to change its color. ( p.312)

Color 1/ Color 2/ Color 3/ Color Edit

This function audibly indicates warnings and operating conditions by beep
sounds.

Off Beep sounds are disabled.

Warning Beeps sound for error messages (warning displays) and upon NG (fail) judg-
ments. (default setting)

Warn+Act In addition to the warning beeps above, beeps sound to indicate start, trigger,
stop and auto-save-finish.




Language

Auto Scale

Start Action

Stop Action

Mouse Speed
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Selects the display language.

English (default setting)/ Japanese / Korean/ Chinese

Variable values are automatically changed according to changes in scaling and
voltage range.
See: "7.5 Variable Function (Setting the Waveform Display Freely)" (p.155)

Off / On (default setting)

To prevent operating mistakes from unintentionally starting measurement, the
[START] operation method can be changed. This setting does not affect external
control terminal functions.

Click Once Click once with the mouse to start measurement. (default setting)
Click Twice Click twice with the mouse to start measurement.

Normally, clicking [STOP] once causes measurment to stop after the specified
recording length is completed, and clicking it twice stops measurement immedi-
ately. However, this setting is provided to allow a single click of [STOP] to stop
measurement.

Click Twice Click twice with the mouse to stop measurement. (default setting)

Click Once Click once with the mouse to stop measurement.

Sets the mouse movement speed. Use the mouse to move the square while
holding down the left button. Moving it towards "Min" makes the mouse pointer
move more slowly, while moving it towards "Max" makes the pointer move more
quickly.

Mouse Speed Win —fF—— Max

sbuag juswuoaiaug welsAg | Jaydeyn
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Additional Description

Selecting a Select [Color Edit] to display the [Custom Color] screen.
Screen Color Change the [R] (red), [G] (green) and [B] (blue) values of each item to change
its color.

See: "7.1.3 Alphanumeric Input" (p.141)

[Custom Color] screen

o
m

Custom Color @ -

Wawe
Wawe
Wawve
Wawe
Wave
Wawe
Wawe
Wawve
Wawve
Wawve 18
Wawve 11
Wawe 12
Wawve 13
Wawve 14
Wawve 15
Wawve 16
Grid
Cursor &
Cursor B
Humber
&1 1Back
WawveBack
SetBack
Waveform

2.5408my
3.2800m\

Ea e+ oM w i N - NESL W

> Color setting for each waveform

v
— Grid (graticule) color
Colors of cursor A and B lines
_ Color of numerical values
—— Background color
—— Background color of the Waveform screen

—— Background color of the setting screen
____ Evaluation area color

LECIEEN B Ra oy e Racwan Il g Sl SN CEN R N e I S R o SRS E an el el | - || =l
Eaa RS e Ry Jhacw il S acw il g Jhacw i S =R e PRI S e S g s e R |

LN N R RuvEwrl 8 p Il g IR ENE Sl Il B Sl p I IR e i S o e Bl e Il v i wov)

Done Applies the settings.

Reset Reverts to the default settings.
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This instrument is equipped with an Ethernet 100BASE-TX interface for LAN communications. You
can control the instrument from PCs and other devices by connecting it to a network with T0BASE-T

or T00BASE-TX cable (maximum length 100 m).

__ Opening the [Interface] sheet

T Environment  File Save Printer m
— Disp change — A ] F”HE@E'EQ
DISP 3 + [ Common
TRIG.SET 3 Delimiter CR+LF Header 0ff
STATUS 3 ~ [Interfacel
EH,@I‘N > Interface LAN Disp Update TRUE
SYSTEM 1 [SYSTEM Host Mame LN Communicator  On
i i # IP Address 192165 @ 2 Data Server 192163 0 3
FILE Enviranment Subnet Mask 255 255 255 @
. Gateway 0ff
Measure File Save 1P address o 0 a8
START Printer Port Number 880w
STOP L lnierizce,
MANUAL TRIG Init R F |
ther A[:Pmﬂz‘] 0ff T [MAE@:eriSJBT 96 0O 6o i
uthorization Bl F
HELP User Name T " Calam—
P d
Eg\éE Select [SYSTEM] ecass Tt Read-lnly |\I’|AC Address :
and then [Inter- Resot| _ _ )
face] from the right This is a unique number that is
C||Ck menu i Configure various settings for commun used to Identlfy devices in a net-
: int work.

network

LAN connections and settings (p.314)

» Connecting the instrument and a PC over a

» Making 1:1 Connections between the instru-
ment and a PC

Remote control of the instrument using
an Internet browser

(p.320)

Accessing files on the instrument via
FTP (p.327)

The instrument is equipped with an FTP (File
Transfer Protocol, compliant with RFC959) serv-
er. You can use a PC FTP client to transfer files to
instrument media and perform other file opera-
tions.

Operating the instrument remotely and
acquiring data by using Model 9333 LAN
Communicator (p-334)

Controlling the instrument by command
communications (p-332)

You can control the instrument by creating pro-
grams and connecting to the command communi-
cations port by TCP.

For more information about commands, refer to
the communications operation manual on the sup-
plied application disk.

NOTE The settings of both block | and block Il need to be made for MR8740.
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15.1 LAN Settings and Connection (Before Using FTF/Internet Browser/Command Communications)

15.1 LAN Settings and Connection (Before Using FTP/
Internet Browser/Command Communications)

The required settings are different, depending on whether the instrument is to be connected to an
existing network or directly to a PC.

ACAUTION When connecting the instrument to your LAN using a LAN cable of more than

e — 30 m or with a cable laid outdoors, take appropriate countermeasures that
include installing a surge protector for LANs. Such signal wiring is susceptible to
induced lighting, which can cause damage to the instrument.

NOTE Always configure the LAN settings before connecting the instrument to the net-
— = work. When you change the settings while connected to the network, the IP
addresses may not be unique or invalid address data may be transmitted over

the network.

| 15.1.1 Making LAN Settings at the Instrument

Things to Check Before Making Settings

The required settings are different, depending on whether the instrument is to be
connected to an existing network or whether a new network consisting only of
the instrument and one computer is to be configured.

When Connecting the instrument to an Existing Network

The following items must be assigned in advance by your network administrator.
Be sure that there is no conflict with other devices.

* The host name and address of the instrument
Host name (up to 12 characters):
IP address: ......ccoeveevvinieeeeeeee
Subnet mask: ........cccocoiiiiiennnen.
+ Gateway
Whether to use a gateway: Yes/No
IP address (whenused): _ . . .
* The TCP/IP port number to use: ___ X (default 880x)
(Specify the most significant 3 digits of the 4-digit number. The least significant digit
(0 to 9) is reserved for use by the instrument. Specify when the default 8800 to 8809
cannot be used.)

When Configuring a New Network with a PC and This Instrument

(Using as Local Network Without External Connections)
If there is not administrator for your network, or if you have been entrusted with
settings, the following addresses are recommended.

(Settings example) | |p gddress

PC: 192.168.0.1

First recorder: 192.168.0.2

Second recorder: 192.168.0.3 and so on, in sequence.

\: \
Hostname ...t Any name (However, must be unique)
Subnet mask..........ccecueenen. 255.255.255.0
Gateway.......cccocevveeieeennnenn, Off

Port number-........................ 880X
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15.1 LAN Settings and Connection (Before Using FTP/Internet Browser/Command Communications)

Setting Items

Interface LAN

Host Name This is a name that identifies the instrument on the network. Assign a host name that
is different from the names of all other devices. This instrument does not support dy-
namic DNS, the name that you set is not registered with a DNS server.

IP Address This is an address that identifies an individual device on a network.

Assign an address that is different from the addresses of all other devices.

Subnet Mask

This is a setting used to divide an IP address shown to the network into a network
address and a host address. Use the same subnet mask for all devices in the same
network.

Gateway
IP Address

For network connections:

When your PC (or the communicating device) is on another network than this instru-
ment, set this to [On] and specify the gateway device. When the PC is on the same
network, this is usually set to the same address as the default gateway in the PC
communications settings.

Authorization User
Name and Password

These are used when you login to the instrument by FTP, or use a PC browser
(with the authorization setting set to on).

When authorization is enabled, login is not possible unless a correct user name
and password are entered. This setting is recommended if you wish to restrict
the users who can access the instrument.

The "Password" item is displayed as "**xx*****xxxn,

Valid characters: Alphabetic characters and symbols (however, ":" (colon) can-
not be used)

If you want to allow anyone to access, or you wish to login as "anonymous" with
a FTP client, leave the user name and password fields blank.
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15.1 LAN Settings and Connection (Before Using FTF/Internet Browser/Command Communications)

MR8740/MR8741 is  There are two methods to install the instrument (MR8740/MR8741) to a network

not equipped with @  using a DHCP server to assign IP addresses.
DHCP function.

(1) Ask your network system administrator to provide an available |P address,
which is out of the range of the IP addresses the DHCP server leases, and
assign it as the static IP address to the instrument.

(2) Forward incoming traffic addressed to the IP address assigned by the
DHCP server via a router.

It is recommended to employ the former method (1) to assign the static IP
address to the instrument because the latter method (2) will make the setting
configuration complicated and require additional work to verify the IP address
assigned by the DHCP server.

As the figure below indicates, install the router between the DHCP server and
the instrument. Contact your dealer or Hioki representative for more information.

Router installation

WAN port: IP address is automatically assigned by a DHCP server.
LAN port : Static IP address needs to be manually assigned.

Set up port forwarding to forward incoming traffic to this instrument
when the router receives it from PC.

Model MR8740
Model MR8741

DHCP Server

IP adress range assigned by DHCP server. Use static IP address.
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15.1 LAN Settings and Connection (Before Using FTP/Internet Browser/Command Communications)

LAN Setup Workflow

Click [SYSTEM] in the right-click menu to display the Communications sheet. According to the intended use,
make settings as outlined below.

1 Host Name
2)IP Address
3 )subnet Mask
4 )ateway
5)IP Address
Port Number

[FTP/HTTP
Authorization
User Name
Password
Access Ctrl

ETEYA  Environment  File Save Printer Init
[ Conmon ]
Delimiter CR+LF Header 0ff
[lnterface]
Interface LAN Disp Update TRUE

(6) Law Conmunicator On
192 168 8 2 (7)Data Server 192 168 @
255 255 255 6
Off
6 6 9 8
830y

To waveform

3

5-Feb 9:17:53

Function:
MEMIRY

Use the mouse to move the flashing cursor
and select a setting item.
See: "7.1.3 Alphanumeric Input” (p.141)

For details on each setting, see "Setting Items" (p.315).

About the network

[MAC Adress]

0ff 08 81 67 00 @p 09

Read-Only

(8)  Reset

LF

LRALF

Hint

Configure various settings for communications.

Purpose

When Connecting to an
Existing Network

When Configuring a New
Network with a PC and
This Instrument

Use specified IP address and
connect to network

v

To assign a name to the instrument,
make a setting for (1) [Host Name]

v

Settings within same
network

(2) Set [IP Address] for this

instrument

(2) Set [IP Address] for this
instrument

v

v

(3) Set [Subnet Mask] |

(3) Set [Subnet Mask] |

v

Settings for connecting
to other network
(Using gateway)

v

(4) [Gateway]: On

(4) Set [Gateway]: Off |

v

(5) Set gateway [IP Address]

v

Settings for remote

operation and data

acquisition by using
Model 9333 LAN
Communicator

(6) Set [LAN Communicator]
to ON.

(6) Set [LAN Communicator]
to ON.

v

v

(7) Set IP address for [Data srvr]

(7) Set IP address for [Data srvr]

v

v

Connect

(8) Execute [Reset]

(8) Execute [Reset]

v

v

Connect with straight-through cable
See: "15.1.2"(p.318)

Connect with crossover cable
See:"15.1.2"(p.318)

For IP address information and other details about the net-
work you are using, contact your network administrator.
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15.1 LAN Settings and Connection (Before Using FTF/Internet Browser/Command Communications)

| 15.1.2 Connecting Instrument and PC With LAN Cable

Connect the instrument to a PC with a LAN cable as follows.

1. Plug the LAN cable (100BASE-TX compliant) into the 100BASE-TX connector
on the rear of the instrument in the case of the MR8740 and on the front of the
instrument in the case of the MR8741.

MR8740: Rear

®

LAN connec- LAN connec-
tor of block Il tor of block |

MR8741: Front

2. Connect the above LAN cable to the PC. There are two ways to do this.

1. Connecting the Instrument to a Network (Connecting the Instrument to a Hub)

You can monitor and control the instrument from a PC by connecting the instru-
ment to a hub with LAN cable (100BASE-TX cable).

Connection cable: Use one of the following.

* 100BASE-TX straight-through cable (maximum length 100 m, commercially
available)
(10BASE-T cable may also be used for 10BASE communications)

* 9642 LAN Cable (option)

100BASE-TX connector
@/ Connect the crossover adapter to the

R 100BASE-TX connector on the instrument.
~SOON
\ ,

Connect to hub

NOTE In the case of MR8740, control is required for each block.
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15.1 LAN Settings and Connection (Before Using FTP/Internet Browser/Command Communications)

2. Making 1:1 Connections Between the Instrument and a PC (Connecting the
Instrument to a PC)

You can monitor and control the instrument from a PC by connecting the instru-
ment to the PC with LAN cable (100BASE-TX cable)

Connection cable: Use one of the following.

* 100BASE-TX crossover cable (maximum length 100 m)

+ 100BASE-TX straight-through cable with crossover adapter (maximum length
100 m)

* 9642 LAN Cable (option, supplied with crossover adapter)

Connecting with the 9642 LAN Cable and crossover adapter (supplied)

100BASE-TX connector

Crossover adapter T Connect the 9642 LAN Cable to the
B, / supplied crossover adapter.
2 2 Connect the crossover adapter to the

1 R 100BASE-TX connector on the instru-
\v\@‘ ment.

3 Connect the 9642 LAN Cable to the
Connect to PC 100BASE-TX connector on the PC.

This completes the connection procedure.

Files on the instrument can now be accessed from the PC.

See: "15.2 Performing Remote Operations on the Instrument (Use an Internet Browser)'
(p-320)
"15.3 Accessing the Files on the Instrument From a Computer (Using FTP)" (p.327)
"15.5 Controlling the Instrument with Command Communications (LAN)" (p.332)
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15.2 Performing Remote Operations on the Instrument (Use an Internet Browser)

15.2 Performing Remote Operations on the
Instrument (Use an Internet Browser)

You can perform remote operations on the instrument from a PC by using an Internet browser.

NOTE Attempting to control the instrument simultaneously from multiple computers may
— —  resultin unintended operation. Use only one computer to perform remote operations.

To use an Internet browser, the instrument must be properly set up and connected
via LAN cable to the PC. (p.314), (p.318)

Microsoft® Internet Explorer® 8 or later is recommended as the browser.

Set the security level to "Medium". If [REMOTE CONTROL] and [MEMORY
DATA GET] do not work, install JRE from the application disc. And invalidate the
pop-up blok.

Installing JRE

1. When you insert the supplied application disc (CD-R) into the CD-ROM drive of
the PC, the top page will automatically be displayed. If the page does not
appear, open the file "index.htm" with your web browser.

Select the display language to use. Click on the [English] icon.

Click on the [JRE installation] icon.

A wWN

Click on the [Install] icon. Then follow the prompts that appear to complete the
installation.

| 15.2.1 Making HTTP Settings on the Instrument

Procedure

To open the screen: Right-click and select [SYSTEM] — [Interface] sheet

41 Make authorization settings. CFTPAHTTPY
Move the flashing cursor to the [Authorization] item. 1 tuthorization off
2 User Name
2 Passward
tcocess Ctrl Read-On |
Off Use the Web server without authorization. (default
setting)
On Use the Web server with authorization.
2 (When [On] is selected) The user name and password for au-
Set the user name and password for authentication. thentication are used both for access via

. an Internet browser and FTP.
Move the flashing cursor to the [User Name] and [Pass-

word] items and enter suitable information.
See: "7.1.3 Alphanumeric Input” (p.141)
"Authorization User Name and Password" (p.315)

3 Apply the setting.

Move the flashing cursor to the [Reset] item.
Select [Reflect Set].

The indication "LAN was reconnected" appears at the bottom of the screen.
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15.2 Performing Remote Operations on the Instrument (Use an Internet Browser)

15.2.2 Connecting to the Instrument With an Internet
Browser

The following example shows how to use the Internet Explorer® browser on Windows 7.

Launch Internet Explorer® on the PC and enter "http:/" plus the IP address of the instrument in the address
bar.

If the IP address of the instrument is "192.168.0.2"

Ci http:,l',l'l':'JE.IEB.D.E,I'SETLIP.@

No authorization Authorization
setting required*®

Login SCree N =

Login by entering a user name and

Connect password.

— Operations \I;tl[(ngI MR8740 Title Comment

' Start/Stop

”I Remote Confrol

Start/stop measurement (p.322)

Show remote control screen (p.323)

Get data from USB memory stick via FTP (p.326) Il scate sunrc e

”I Tifle Comment

Enter a title comment (p.326)

Enter an analog channel comment (p.326) ” Analog Ch Comment

Logic Ch Comment

Entera IOgiC channel comment (p326) Note: Because there may be space characl|

“ even when the Comment Entry box appeat
i , select all box comments fust before enterin
Return to the main screen QM ERiEazS (or delete any spaces manually) to ensure
any space characters are deleted.

Comments can be up to 40 alphanumeric ¢
Special characters can be entered as folloy

*: When user name and password for authentication were set via System screen - [Inter-
face] sheet
See:"15.2.1 Making HTTP Settings on the Instrument” (p.320)
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15.2 Performing Remote Operations on the Instrument (Use an Internet Browser)

| 15.2.3 Operating the Instrument With an Internet Browser

Start/Stop Measurement, acquire measurement data

You can start and stop a measurement.

Start/stop measurement, acquire measurement data screen

To open the screen: Click [Start/Stop] on list of operations.

2 SETTING PAGE — Microsoft Internet Explorer

File Edit ‘Wiew Favorites Tools  Help

@Eack i > | \ﬂ ﬁl ;\J /..-"'Search ‘ilf\Lf:'Favontes & = i‘i

acdress 4] http: /{192, 168,0,2/SETUP.HTM

HIOKI MR8740 Start/Stop
V1,00

[ Start/Stop [ Current Measurement Configuration ] Waiting in progress.

Remote Control

Acauire data by FTP
Title Comment
Analog Ch Comment

Logic Ch Comment

To Main Page

Procedure

Click [Start] to start the measurement.

Click [Stop] to stop the measurement.

Click [Current Measurement Configuration] to bring up information about the
current measurement configuration on the screen.

To acquire measure-
ment data: Click on [Acquire binary], [Acquire text] or [To MSEXCEL] under [Acquire
Measurement Data].

Start/Stop

Gurrent Measurement Gonfiguration | Waiting in progress

Download waveform data

Get binary data

Get text data

To MS Excel

Get binary data : Acquire data in binary format.

Get text data : Acquire data in text format.

To MS Excel : Forward data to Excel in MS-EXCEL. Able to create graphs, etc.
When there is no measurement data, [No measurement data] will be displayed.
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Remote Operation

The instrument can be controlled from a remote location. (This remote operation is mainly intended for
monitoring the screen. If you want more nimble remote operation, use Model 9333 LAN Communicator.)

Remote Control Screen

To open the screen: Click [Remote Control] on list of operations.

3 SETTING PAGE — Microsoft Internet Explorer

File Edit View Favorites Tools Help

o o m =
@Back A =2 | |£| IELI __I\J 7 ! Search ‘?__/‘\'c’Favorites -‘} = ‘i&

address @] http://192.168.0,2/SETUR,HTM

EIL%KI MR8740 ESeml 1007 <]
Start/Stop [ HioKI] 5 & 18-Sep 18:08
Ho. 188 MEMOR
Singli
Acquire data by FTP
The remote control screen is divided into the instrument display section and operation panel.
Zoom in or out—r-m
| Hioki =) 10-5ep 1349
| ) MEH ]- .
ST [ epen jowa| smarus| _cuan L Operation panel
’ B imEbasE: g SYSTEM FILE
N 18ms/ v
{ 10tus i- WAVE | ABGCSR
4 ( 19.00 Q)
. E am
Instrument display — R BB
screen i | ]
4 [i j- <<c< | >
[ELi o I (@)
[] f u >0
L R
R 8
= E T
@
BN
[ra] &
Tome o L e Sons - ﬂ ;l o
— T o
. [oror | oramr | S
Operation panel _—[ = = ]m retresh [N Update screen a
MNow Connecting 'Q..
When Auto Update is enabled, screen information is sent from the instrument to the * 8
PC in regular intervals to keep the display updated. S
o
(@)
S
Auto Refresh Normal ~ Set display update speed. -8
Available settings: -
Normal / Slow / Very Slow )

Basic Operations

When you click a button on the operation panel, MR8740/MR8741 Memory
HiCorder performs the same action is if the corresponding key on the unit was
pressed. However, simultaneously activating more than one button is not possible.

The keys and controls on the instrument are active also during remote operation.

NOTE Remote control may not be possible when JRE has not been installed. (= p.320)
- = |f you will be using key operation, we recommend setting the refresh speed to
[Slow] or [Very Slow].
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15.2 Performing Remote Operations on the Instrument (Use an Internet Browser)

Acquiring Instrument Memory Data from a Computer

Use any of the following operating procedures to acquire the data.

« Use the FTP function
* Use communication commands

NOTE For details on each of the commands, refer to the Instrument Communication
— = Command Instruction Manual on the application CD.

Acquiring data by FTP

1 Save the data you want to acquire to a USB memory stick.
See: "4.2 Saving Data" (p.87)

2 Use the FTP function to move the saved data to a computer.

Screen for Acquiring Data by FTP
To open the screen: Click [Acquire data by FTP] in the list of operations.

A SETTING PAGE — Microsoft Internet Explorer

File Edit W%iew Favarites Tools Help

. A -
@Back M > Iﬂ Ig _I\J V. ) Sgarch ‘L:/ Favorites 4) - 4 ‘j‘i

Adress (] httpi/ /192, 168.0.2/5ETUP HTM

HIOKI MR8740 Acquire data by FTP
V100

Start/Stop Download card and memorv data bv FTP

Remote Control

Acquire data by FTP ]

Title Comment
Analog Ch Comment

Logic Ch Comment

To Main Page

Procedure

Click [Download card and memory data by FTP].
A list of folders is displayed.

For details on how to perform file operations, see "15.3.3 Using FTP for File
Operations" (p.330).
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Acquiring data by communication commands

Transferring storage data (measurement values)
Use :MEMory:VDTA? A.

Procedure

1 :vEMory:MAXPoint?

The number of data samples stored in the memory of the instrument is acquired.
Check that storage data exists.

2. :MEMory:POINt CHS,A

The output point of the storage data is specified.
(If you want to acquire the data from the beginning, change the value of A to0 0.)

3. :MEMory:VDATA? A

Just the number of data samples of the storage data (measurement values) specified with A is transferred
from the instrument to the computer. The output point is also incremented by the number of data samples.

NOTE « From 1 to 80 values can be acquired at one time with the vDATA command. If
D you want to acquire more values than that, send the command in step 3
repeatedly.

» The maximum number of data samples that can be acquired is the value
acquired with the MAXPoint command.

Transferring storage data in binary format
Use :MEMory:BDATA? A.

Procedure

1 :vEMory:MAXPoint?
The number of data samples stored in the memory of the instrument is acquired.
Check that storage data exists.

2. :MEMory:POINt CHS,A

The output point of the storage data is specified.
(If you want to acquire the data from the beginning, change the value of Ato 0.)
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3. :MEMory: BDATA? A

Just the number of data samples of the storage data (binary) specified with A is transferred from the instru-
ment to the computer. The output point is also incremented by the number of data samples.

NOTE « From 1 to 400 values can be acquired at one time with the BDATA command.f
- you want to acquire more values than that, send the command in step 3
repeatedly.

» The maximum number of data samples that can be acquired is the value
acquired with the MAXPoint command.

» #0 (indicates binary format) is added to the beginning of the output data.
* After #0, the storage data is transmitted two bytes at a time.
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Entering a Comment

You can specify strings to be used as title comment, logic channel comment, and analog channel
comment.

Information about the module type and channel (installation location in the instrument) can be
obtained and used only for the respective channel.

Comment Setting Screen

To open the screen: Click [Title Comment], [Analog Ch Comment], or [Logic Ch Comment] on list of

operations.

r

HIOKI MR8740
100

HIOKI MR8740
vioo

<

Stastop

Start/Stop

Remote Control

Acquire data by FTP

Analog Ch Comment

To Main Page

Logic Ch Comment

To Main Page

=1 HIOKI MR8740

N\

Losic Ch Conment

W1.00 ! ‘
Start/Stop ‘%‘
Remote Control ji‘
Acquire data by FTP ‘

Title Comment

Analog Ch Comment

Logic Ch Comment

To Main Page

Analog Channel Comment Setting Screen

] Title Comment Setting Screen
o L ERa | €] A-INRTENILE LK
(€8 )| P Jrrome @3- LB B
rokwrero | HIOKI MR8740
e 100 [
< SttStop [
tie Comment L
eyl Remote Control
fo it Acquire data by FTP ‘:
‘ Title Comment :
Analog Ch Comment (Seting]
[
I Logic Ch Comment l |
|
|
To Main Page —
J
[
Al
& xonsrenaie . . =
Logic Channel Comment Setting Screen
Procedure

Enter a string in the comment input field and click the [Setting] button.
The comment string can be up to 40 characters long.

Lunmnc L)

Comment LC2 |

Comment LC3 |

Comment LC4 ‘

Comment LD1 |
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15.3 Accessing the Files on the Instrument From a Computer (Using FTP)

15.3 Accessing the Files on the Instrument From
a Computer (Using FTP)

By using a PC FTP client, you can transfer files from the instrument's media to the PC and perform
other file operations.
» This instrument is equipped with an FTP (File-Transfer-Protocol, RFC959

compliant) server.
* You can use Internet Explorer® or other popular FTP clients.

NOTE « The FTP server of the instrument allows only one connection at a time. More
T — than one PC cannot access the server simultaneously.

* If no command is sent from a PC for more than one minute after connecting to
the FTP server, the FTP may disconnect the PC. Reconnect the FTP.

* FTP operation will be interrupted when measurement is started.

+ Before inserting or removing a USB memory stick, terminate the FTP connection.

* Do not perform file operations while FTP is being used.

« With Internet Explorer®, the refresh date of files may not match those of the
main instrument.

« With Internet Explorer®, temporary internet files may retain data from their previ-
ous access, so the previous data may be obtained instead of the newest data.

To use FTP, the instrument must be properly set up and connected via LAN cable to
the PC.
See: "15.1.1 Making LAN Settings at the Instrument" (p.314)

"15.1.2 Connecting Instrument and PC With LAN Cable" (p.318)

NOTE Be careful when moving files by FTP, as some FTP client/browser programs may

— —  delete all selected files or folders from the source if you cancel a transfer before

completion. Rather than moving files in one step, we recommend copying
(downloading) and then manually deleting from the source.

Things to Check Before Using FTP
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Relationship Between Each of the various types of storage media appears as a directory on the FTP
Storage Media and  server.

Directories
IRAM ............... Internal memory
/USB1.............. USB memory stick
/STORAGE ....... Storage memory

Limitations + During measurement, file access is not possible.
» Storage data can be forwarded directly to the PC.

About the Storage Folder

The STORAGE folder will be displayed when there is a storage waveform.
After storage, the following files can be stored in the STORAGE folder:

+ Setting file

» Waveform binary file (data.xxx extension, based on the function, are mem,
rec, xyc, and fft)

+ Waveform text file(data.csv)

NOTE . IData between the AB cursors will be saved when the time axis/trace cursor is
NViL displayed.
+ |Data for the channel which is ON will be saved.
+ IWaveform for the block which is displayed during memory division will be displayed.
» IThinning setting will not be considered during text saving. All data is saved at
all times.
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| 15.3.1 Making FTP Settings at the Instrument

Procedure

To open the screen: Right-click and select [SYSTEM] — [Interface] sheet

1 Set the access restrictions. CETP/HTTR
Move the flashing cursor to the [Access Ctrl] item. 2 suthorizat on 0ff
3 User Name
3 Passward
4 éccess Cirl kead-On|
Read/ File deletion and renaming are permitted.
Write
Read- File reading only is permitted. This prevents files from being
Only deleted or changed from outside the instrument.

2 Make authorization settings.

Move the flashing cursor to the [Authorization] item.

Off Web server authentication is not used. (default setting)

On Web server authentication is used.
The user name and password for au-

thentication are the same for the Internet
browser and for FTP.

3 When [On] s selected

Set up a user name and password.

Move the flashing cursor to the [User Name] and [Pass-
word] items and enter suitable information.
See: "7.1.3 Alphanumeric Input" (p.141)

"Authorization User Name and Password" (p.315)

4 Apply the settings.

Move the flashing cursor to the [Reset] item.
Select [Reflect Set].

The indication "LAN was reconnected" appears at the bottom of the screen.
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15.3.2 Using FTP to Connect to the Instrument

The following example shows how to use the Internet Explorer® browser on Windows 7.

Launch Internet Explorer® on the PC and enter "ftp://" plus the IP address of the
instrument in the address bar.

If the IP address of the instrument is "192.168.0.2":

= ) )
eBack </ lj]‘ 7 Search i Folders

address | (1 fpif192,168.0.2)

authorization Authorization
setting required*

Login sCreen e

Login by entering a user name and
password.

Connect

The storage media of the instrument
appear.

File Edit View Favorites Tools  Help

eBack M > ) lj]h /-.-\JSearch = Folders Ev

address |81 fpiff192,168.0.2)

~» e

Other Places S RAM USEl

L A R -

USB memory stick

Click to display the file stored on the media.

* An authorization user name and password have been set in the System screen
- [Interface] sheet.
See:"15.3.1 Making FTP Settings at the Instrument" (p.328)

You can also enter the user name and password, delimited by ":' and '@’ in front
of the normal IP address.
[ftp:// Username:Password@ instrument IP address]

Example: When the user name is "hioki" and the password is "1234":

Enter [ftp://hioki:1234@192.168.0.2].

@ If the connection fails

Check the communications settings of the instrument.
See: " LAN Setup Workflow" (p.317)
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15.3 Accessing the Files on the Instrument From a Computer (Using FTP)

| 15.3.3 Using FTP for File Operations

Downloading Files

Select the file to download from the folder list and drag and drop* it on the down-

load destination (the desktop or a folder outside the Internet Explorer® window).
*: Click the file and hold the button down. Move the mouse pointer to the target destination,
and then release the button

Drag & Drop

TEST.EMP

On PC monitor
Minutes and seconds may not be reflected on the file stamp (date) of the file.

Deleting and Renaming Files

Right click a file in the FTP folder list, and select [Delete] or [Rename] from the
pull-down menu.

HHistory | [ O % =y | EH~

o E —came

EAS.THT Open

Copy To Folder...

Cuk
Copy
Paste

Delete

NOTE Files cannot be uploaded to the instrument from the computer.
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15.4 Wave Viewer (Wv)

The viewer has a CSV conversion function. Converted files may be read by a spreadsheet program.

This section explains how to install and uninstall and how to start and quit the
Wave Viewer.

System requirements
System requirements: PC running Windows 7, Windows 8, or Windows 10.

Installation (Windows 7)

1.

S G KR WD

N

When you insert the Application Disk (CD-R) into the CD-ROM drive, the open-
ing page should appear automatically.
If it does not appear, open the "index.htm" file with your Web browser.

Select the language to display (click the English icon).

Click the [Wave viewer (Wv)] icon to view Wv specifications and revision his-
tory.

Click the [Install] icon at the top right of the page to open the [File Download]
dialog.

Click [Open] to display the confirmation dialog to proceed with installation. And
go on the procedure.

Click [Next] to open the installation destination selection window.
Click the [Browse] button to change the installation folder.

Click [Next] to start installation.
The program is now installed.

Startup
Before using the program, review the "READ ME" text file.
In the Windows® Start menu, select [Programs] - [HIOKI] - [Wv.] This starts the
Wave Viewer application.

Shutdown
Access the menus of the Wave Viewer application and select [File] - [Exit] to
shut down the program. Alternatively, you can click the Close button at the top
right of the screen.

Uninstallation

1.

2.

Click the Windows® Start button, click [Control Panel], and then click [Uninstall
a program].
The list of the installed programs appears.

Select [HIOKI Wave Viewer (Wv)] and uninstall the application.

To upgrade to a newer version, uninstall the old version first and then install the
new version.

Jaindwo) e 0} uoidauuo) G| Jaydeyd
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15.5 Controlling the Instrument with Command Communications (LAN)

15.5 Controlling the Instrument with Command
Communications (LAN)

You can control the instrument remotely over the communications interface (LAN).
* For details, see the communications related documentation on the supplied application
disc.
» Before using command communications, the LAN settings and connection must have
been established properly.

See: LAN"15.1"(p.314)

ACAUTION In an environment where noise from inverters or similar devices is present,
>  errors may occur when controlling the instrument remotely. Take care to ensure
that the environment is not subject to excessive noise.

About Setting Items

Delimiter The Delimiter item specifies LF or CR+LF as the newline delimiter in command response messages. The
instrument understands all three settings: LF or CR+LF.

Header Use for control of communications commands.
The Header item specifies whether to prefix headers to command response messages.
For more information about commands, refer to the Communications operation manual on the supplied CD.

Command Port The instrument uses the TCP/IP protocol for communications. TCP/IP allows communicating devices to es-
(Port number) tablish multiple connections, which are distinguished by port numbers.
By default the instrument uses port numbers 8800 to 8809.
+8800 to 8801 reserved
+8802 (instrument is server): For communications command control
+8803 to 8809 reserved
Normally these ports do not need to be changed. You can change them if certain ports cannot be used for
security reasons, or if certain ports are not available on the communicating PC. Set only the most significant
three digits. The least significant digit (0 to 9) is used by the instrument, or reserved for use by the instru-
ment.
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15.5 Controlling the Instrument with Command Communications (LAN)

| 15.5.1 Making Settings on the Instrument

Set items related to command communications.

Procedure

To open the screen: Right-click and select [SYSTEM] — [Interface] sheet

1 Set the delimiter.

Move the flashing cursor to the [Delimiter] -F Send character code 0x0a.

item. CR+LF Send character codes 0x0d and 0x0a.
2 Make header settings.

Move the flashing cursor to the [Header] ©ff Do not add a header to response data.

item. On Add a header to response data.

3 Set the communications command port.

Move the flashing cursor to the [Port Number] item, and enter the port number.

About headers About port numbers [ 10elimiter CRILF ]
The response to a :FUNCTION? query Specify only the most significant 3 digits
command from the PC differs according  of the 4-digit port number. [ 2 Header 0+ ]
to the header setting. If you specify "880x", port number 8802 is
ON .o, :FUNCTION MEM used. 3 Part Number 380 J
"Command Port (Port number)"
(p.332)
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15.6 Operating the instrument remotely and acquiring data by using Model 9333 LAN Communicator

15.6 Operating the instrument remotely and
acquiring data by using Model 9333 LAN
Communicator

Model 9333 LAN Communicator, which is the optional communication program for PCs, enables the
PC to control the instrument remotely and to store data directly.
Additionally, Model 9333 enables waveforms to be printed from a printer connected to the PC.

Procedure

Setting the LAN Communicator
1 Disp Update TRUE
1 L&N Communicator  On
2 Data Server 192 168 8 3
On LAN Communicator is enabled.
Off LAN Communicator is disabled.
Setting the data collection server Setting the [LAN Cpmmunicator] to
2 [On] disables internet browsers to oper-

Specify the IP address of the PC on which Model 9333 LAN  ate the instrument.

Communicator is running to communicate with the instru-
ment. On: Using Model 9333 LAN communica-

The IP address is required to acquire data by using Model tor allows you to remotely control the

. instrument.
9333 LAN communicator. L Off: Using a web browser allows you to
As necessary, set "LAN:\" as the save destination on the remotely control the instrument.

[File Save] sheet.

3 Apply the settings.

Move the flashing cursor to the [Reset] item.
Select [Reflect Set].

The indication "LAN was reconnected" appears at the bottom of the screen.
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Chapter 16

This chapter describes how to operate MR8741 using the external control terminals.
We use the term external control terminals generically to refer to all of the terminals.

Openlng the |EnV|ronment| sheet

(T, [ o Save Printer Inter face Init 18-Sep 17:45:27
Disk change + [Waveform Display] FUDIESIIE‘IEQ:
*
DISP Grid Dotted Line Start Action One Push
TRIGSET > Time Yalue Time Stop Action Two Push
STATUS > Start Backup 0ff
CHAN > [Display Settings]
T > SYSTEM T Auto Scale On Beep Sound Warning ‘
FILE m ’ ~ [ System Environment]
Heasure File Save Language Enelish
ST'&‘RT Printer Displav Color Color 3 Mouse Speed Min ——fi—— Max
STOP Interface (teT 103 A
H ~Input Output
MENUAL TRIG Init EXT IN© Start BO/EXT OUTL easure
Ither EXT IN2 S10p NG/EXT 0UT2 Measure
EXT IN3 Start&Stop TRIG OUT Pulse
HELP Select [SYSTEM] and EXT TRIG '
SAVE : EXT SHPL '
For then [Environment] from | |{ | J
the right-click menu. .
Hint Select the measurement function.

(AlUO LY28€IN) 1043u0) [euwselxT 9| Jaydey)d
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16.1 Connecting External Control Terminals (MR8741 Only)

16.1 Connecting External Control Terminals
(MR8741 Only)

The method for connecting to the external control terminals is as follows.

Connecting External I/0O Terminals (Connector Blocks)

Cables to connect

10 mm

Single strand
:é:f!

=

Multi-strand

Connection procedure

HIOKI ™mR8741 mE

ALoaic

100BASE-TX
[

]

POWER

¢

Recommended cables:
single strand diameter: ¢ 0.65 mm (AWG22)

multi-strand: 0.32 m

Usable cables:
Single strand diame

m? (AWG22)

ter: ¢ 0.32 - 0.65 mm (AWG28 to 22)

Multi-strand: 0.08 - 0.32 mm?2 (AWG28 - 22)
Strand diameter: ¢ 0.12 mm or greater (per wire)

Standard insulation stripping length: 9 - 10 mm
Button operation specified tool: Flat-blade screwdriver (¢ 3 mm shaft diameter,

%

§$§§

2.6 mm tip width)

1. Push in the button on the connector with a flat-
blade screwdriver or other tool.

2. With the button held in, insert the cable into the

cable connection hole.

3. Release the button.

The cable is locked.

Operation

Input external signal and execute the following

Start/end measurement

Save data

Output instrument status as a signal

Input external signal and set sampling rate

Output signal when triggering occurs

Terminal
0000000000 | |t
T >
12345678 91011 3
OOV Z 00 dm 4
532852835828 |
X om O O - |
222 55 ' ez [®
Z88 =N So 7
8
9
10
1

Input external signal as trigger source
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16.2 External I/O (MR8741 Only)

| 16.2 External /O (MR8741 Only)

| 16.2.1 External Input (START/IN1) (STOP/IN2) (SAVE/IN3)

External control signals can be applied to start and stop measurement, and to save data. The fac-
tory-default settings are to [START], [STOP], and [SAVE].

1.

2.

3.

NOTE

Signal Input Procedure

Connect the cables for the corresponding external input signals to START/ IN1,
STOP/IN2, SAVE/IN3, and GND terminals.

See: "16.1 Connecting External Control Terminals (MR8741 Only)" (p.336)

On the SYSTEM screen, open the [Environment] sheet and move the cursor to
the [START/EXT.IN1], [STOP/EXT.IN2], or [SAVE/EXT.IN3] item.

Select the operation performed by the instrument in response to external signal input.

Start Start measurement. (Is not affected by [Start Action] (p.311))

Stop Stop measurement. (Operations after measurement, such as numerical calcula-
tions and automatic saving will be carried out)

Start/Stop Start measurement on LOW level, and stop measurement on HIGH level.

Abort Stop measurement immediately. (Operations after measurement, such as nu-
merical calculations and automatic saving will not be carried out)

Save Save the data according to the saving conditions specified on the [File Save]
sheet of the System screen. (Not valid during Selective Saving (p.93))

RUN/STOP Runs/stops waveform output. (RUN at LOW level, STOP at HIGH level).

PAUSE Stops waveform output temporarily.

» For STOP operation, follow [Stop Action] (p.311).

» External input is not available when the HELP screen or a dialog window is
being displayed.

Short circuit the terminal and GND, or input a HIGH level (3.0 to 5.0 V) or LOW
level (0 to 0.8 V) pulse wave or rectangular wave to the terminal.

Control with the LOW level of the input waveform.

Voltage range HIGH level: 3.0t0 5.0V, LOW level: 0 to 0.8 V
Pulse width HIGH level: 20 ms or greater, LOW level: 30 ms or greater
Maximum input
voltage -05to7V
20 ms or 5V
greater SV
HIGH <« >| STARTI/IN1
3.0to5.0V — | STOP/IN2 3.3kQ
SAVE/IN3 4700
il il [ > T ﬂ><>—{>o
LOW 2200 pFl
0to 0.8V —
GND

30 ms or greater

(AlUO LY28€IN) 1043u0) [euwselxT 9| Jaydey)d
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16.2 External /O (MR8741 Only)

| 16.2.2 External Output (GO/OUT1) (NG/OUT2)

Signals can be output that indicate the MR8741 judgment state.

1.

Signal Output Procedure

Connect the GO/OUT1, NG/OUT2, and GND terminals to the device(s) to be
controlled by single wires.

See: "16.1 Connecting External Control Terminals (MR8741 Only)" (p.336)

On the SYSTEM screen, open the [Environment] sheet and move the cursor to
the [GO/EXT.OUT1] or [NG/EXT.OUTZ2] item.

Select the conditions under which the instrument outputs a signal.
(when the [GO/EXT OUT1] item is selected)

Measure A LOW signal is output when the judgment result is GO (pass).
Waveform A LOW signal is output when the waveform evaluation result is GO (pass).
Evaluation

Value Evalua-
tion or Wave-
form
Evaluation

Value Evalua-
tion and Wave-
form
Evaluation

Error

Busy

Trigger

A LOW signal is output when either the value calculation or waveform calculation
evaluation result is GO (pass).

A LOW signal is output when both the value calculation and waveform evaluation
result are GO (pass).

Output a LOW level signal when an error occurs.

A LOW signal is output when external start operation is disabled, such as during
startup and saving.

Output a LOW level signal while instrument is waiting for a trigger.

GO evaluation result output (low level output) is held until the next measurement starts.

(when the [NG/EXT OUT2] item is selected)

Measure
Waveform
Evaluation

Value Evalua-
tion or Wave-
form
Evaluation

Value Evalua-
tion and Wave-
form
Evaluation

Error

Busy

Trigger

Calibration

A LOW signal is output when the judgment result is NG (fail).

A LOW signal is output when the waveform evaluation result is NG (fail).

A LOW signal is output when either the value calculation or waveform calculation
evaluation result is NG (fail).

A LOW signal is output when both the value calculation and waveform evaluation
result are NG (fail).

Output a LOW level signal when an error occurs.

A LOW signal is output during measurement and saving, and when it’s finished, a
HIGH signal is output.

Output a LOW level signal while instrument is waiting for a trigger.

1 kHz output for calibrating Model 9665 10:1 Probe and the 9666 100:1 Probe.

NG evaluation result output (low level output) is held until the next measurement starts.
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16.2 External I/O (MR8741 Only)

4. The signal for the specified state is output.

Output signal Open drain output (with voltage output) active LOW

Output voltage

range HIGH level: 4.0t0 5.0 V, LOW level: 0 to 0.5 V (current value:15 mA)

Maximum input 50 VDC, 50 mA, 200 mW

voltage
Probe Calibration Inactive Probe Calibration Active
SV HIGH HIGH
4t05.0V ——  4to5.0V

10kQ  GgojouT1
NG/OUT2

4 \ 4
LOwW LOW
0to 0.5V 0to0.5V
A N
Output period 500 us 500 ps
10 kQ |«<—>|
1ms

GND

(AlUO LY28€IN) 1043u0) [euwselxT 9| Jaydey)d
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16.2 External /O (MR8741 Only)

16.2.3 External Sampling (SMPL) [V E m]

This applies to only the Memory function of MR8741.
The sampling speed can be controlled by applying an external signal.

Signal Input Procedure

Connect the cables for the corresponding output signals to SMPL and GND terminals.

On the SYSTEM screen, open the [Environment] sheet and move the cursor to
the [EXT.SMPL] item.

Select whether the sampling event occurs on the rising edge (1) of the waveform
or the falling edge (V).

A W N=

Input HIGH level (3.0 to 5.0 V) and LOW level (0 to 0.8 V) pulse waves or rectan-
gular waves to the EXT.SMPL terminal.

Data is sampled on the rising edge or falling edge of the input waveform. Note
that the sampling frequency is limited by the selected edge.

For proper operation, pulse width must be at least as shown in the following table.

Minimum external sampling pulse width

Pulse width
Setting When the Roll Mode is set to When the Roll Mode is set to
(EXT.SMPL) [On] [Off]
tH t t tH t t

>5pus >5us >10us | >50ns | >50ns | >100 ns

>5upus >5us >10us | >50ns | >50ns | >100 ns

Voltage range HIGH level: 3.0 t0o 5.0 V, LOW level: 0 t0 0.8 V
Pulse width HIGH, LOW level: 50 ns or greater
Response frequency 10 MHz or lower
Maximum input voltage -05to7V
5V
t 5V
HIGH |[<—>|
3.0to 5.0V 3.3kQ
i SMPL =
oA o>
LOW 100 Q l
i I
GND 777

ty>50ns t, >50ns t >100 ns

NOTE + When a sampling signal of 5 MHz or greater is input, trigger points are
e delayed by 1 sample.
* When set to [Auto] or [On], the Roll Mode can be used with external sam-
pling. However, it is disabled if the external sampling input is faster than 100
kHz, to avoid degraded sampling accuracy.
» The anti-aliasing filter (A.A.F) is disabled regardless of its setting.
See:"7.9.1 Setting the Anti-aliasing Filter (A.A.F)" (p.162)
* When Roll Mode is set to ON, externally sampled signals will not be accepted
for the following periods:
(1) 150 ps to 200 ps after the first sampling clock has been entered, and
(2) Clock 2 when no signals are detected in the period (1) above.
* When external sampling is valid, the output settings of Models MR8790,
MR8791, and U8793 can not be updated.
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16.2 External I/O (MR8741 Only)

16.2.4 Trigger Output (TRIG OUT)

You can output a signal when a trigger event occurs. In addition, multiple MR8741s can be used for
parallel synchronous operation.

Signal Output Procedure

1. Connect the cables for the output signals to TRIGOUT and GND terminals.
See: "16.1 Connecting External Control Terminals (MR8741 Only)" (p.336)

2. On the SYSTEM screen, open the [Environment] sheet and move the cursor to
the [TRIG.OUT] item.

3. Select the output signal type for the trigger output terminal.

Pulse After LOW level output, the signal goes HIGH after a specified interval.
Level Atfter the trigger is established, a LOW level signal will be outputted during the waveform
retrieval.

4. When trigger event occurs, a pulse wave changing from the HIGH level (4.0 to
5.0 V) to the LOW level (0 to 0.5 V) is output from the TRIG OUT terminal.

Output signal Open drain output (with voltage output), active LOW"

Output voltage

range HIGH level: 4.0t0 5.0 V, LOW level: 0t0 0.5V (current value:15 mA)

Pulse width Pulse width at pulse setting time : 2 ms + 1 ms
Pulse width at level setting time: (sampling rate x no. of data
points after trigger) or more

Maximum input

voltage 50 VDC, 50 mA, 200 mW

*: Triggering should occur when the signal voltage level changes from HIGH to LOW.

5V

HIGH
401050V —

10 kQ

TRIG OUT Y

Low
Oto 0.5V

|«<—>
10 kQ 1 msor
greater
GND

NOTE When using memory division, the trigger output (TRIG_OUT terminal output)
— —_ may output the Low level or output erratically in the following conditions.

» The time axis range is 5 us/div to 100 us/div
» The record (measurement) time is 5 ms or less
» Tracking wave display is [OFF].

(AlUO LY28€IN) 1043u0) [euwselxT 9| Jaydey)d
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16.2 External /O (MR8741 Only)

I 16.2.5 External Trigger terminal (EXT.TRIG)

You can input external signals as trigger sources. In addition, multiple MR8741s can be used for
parallel synchronous operation.

Signal Input Procedure

Connect the cables for the corresponding external input signals to the EXT.TRIG
and GND terminals.
See: "16.1 Connecting External Control Terminals (MR8741 Only)" (p.336)

In the Trigger Settings window, set External trigger to [On].

On the SYSTEM screen, open the [Environment] sheet and move the cursor to
the [EXT.TRIG] item.

Select whether the trigger event occurs on the rising edge (1) of the waveform or
the falling edge ().

Short-circuit the EXT.TRIG terminal and GND, or input a HIGH level (3.0 to 5.0
V) or LOW level (0 to 0.8 V) pulse wave or rectangular wave to the EXT.TRIG

terminal.

A trigger event occurs on the rising or falling edge of the input waveform.

Output signal

HIGH level: 3.0 to 5.0 V, LOW level: 0 to 0.8 V

Pulse width HIGH level: 50 ns or greater, LOW level: 50 ns or greater
Maximum input 05t07V
voltage
50 ns or greater 5V
5V
HIGH > <
3.0to 5.0V 3.3kQ
L L EXT.TRIG 100 O z~
¥ o]0
LOW l
0t0 0.8V — S— 150 pF z=
50 ns or greater D—TL l
| | GND 777
[T] V1071 1Y

[ T ]: Rising setting [ 4 ]: Falling setting
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17.1 General Specifications of the Instrument

Chapter 17

| 17.1 General Specifications of the Instrument

Basic Specifications

Measurement functions * Memory Function (high-speed data saving)
» Recorder Function (real time recording)
* FFT Function (frequency analysis)

Maximum number of channels  MR8740: Block | 32 analog channels + 8 logic channels, or
26 analog channels + 56 logic channels at a maximum (Together with the
logic channels the instrument provides, when 3 modules of Model 8973
Logic Unit are installed)

Block Il 22 analog channels + 8 logic channels, or
16 analog channels + 56 logic channels at a maximum (Together with the
logic channels the instrument provides, when 3 modules of Model 8973
Logic Unit are installed)
MR8741: 16 analog channels + 16 logic channels, or

10 analog channels + 64 logic channels at a maximum (Together with the
logic channels the instrument provides, when 3 modules of Model 8973
Logic Unit are installed)

Number of modules MR8740: Block | Up to 16 modules
Block I Up to 11 modules
Restrictions

* Up to 4 modules of Model 8971 Current Unit can be installed.

* Block I: Up to 3 modules of Model 8973 Logic Unit can be installed in ev-
ery slot except those for Unit 9 through Unit 16.

Block II: Up to 3 modules of Model 8973 Logic Unit can be installed in
every slot except those for Unit 9 through Unit 11.
MR8741: Up to 8 modules

Restrictions
» Model 8971 Current Unit cannot be used.
* Up to 3 modules of Model 8973 Logic Unit can be installed.

Number of the instrument MR8740: Block | 8 (The input connectors of logic probes share the ground with the instru-
logic channels ment.) ) . )
Block Il 8 (The input connectors of logic probes share the ground with the instru-
ment.)

Restrictions imposed when the instrument logic channels are used (com-
mon to block | and II)
» Measurement resolution of each measuring module decreases to 12 bits
when the module is installed in a slot for Unit 1 or Unit 2.
* No frequency measuring modules are available when the module is in-
stalled in the slots for Unit 1 or Unit 2.
* Installing Model MR8990 Digital VVoltmeter Unit in both slots for Unit 1
and Unit 2 disables the instrument logic channels.
MR8741: 16 (The input connectors of logic probes share the ground with the instrument.)
* Installing Model MR8990 Digital Voltmeter Unit in both slots for Unit 1 and Unit 2 dis-
ables the instrument logic channels.
* Restrictions imposed when the logic instrument channels are used (when the logic
measurement is set to on)
Measurement resolution of each measuring module decreases to 12 bits when the
module is installed in a slot for Unit 1 or Unit 2.
No frequency measuring modules are available when the module is installed in the
slots for Unit 1 or Unit 2.

Memory capacity 16MW /channel
Maximum sampling rate 20 MS /s (All channels simultaneously)
Timebase accuracy 1 0.01% (Relative error between grid and time)

Clock functions Automatic calendar, automatic leap year adjustment, 24-hour clock
Accuracy: + 100 ppm (Operated within the operating temperature range)
Reference value: + 10 ppm (at 25°C)

—
|

suoneoyoads 4| Jeydeyn

Backup battery life Approx. 10 years (reference duration at 25°C) for clock and settings
Operating environment Indoors, Pollution degree 2, up to 2000 m (6562-ft.) ASL
Operating temperature and 0°C to 40°C (32°F to 104°F), 20 to 80% RH (non-condensation)

humidity
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17.1 General Specifications of the Instrument

Storage temperature and
humidity

Temperature and humidity
range for guaranteed
accuracy

Period of guaranteed accuracy
Product warranty period

Isolation resistance and
withstand voltage

Power source

Maximum rated power

Dimensions

Mass

Applicable standards

-10°C to 50°C (14°F to 122°F), 90% RH or less (non-condensation)

23°C + 5°C (73.4°F £ 9.0°F), 20 to 80% RH (non-condensation)

1 year
3 year

Between chassis and power line :1.69 kV AC for 1 min at least 50 MQ at 500 V DC (MR8740)
1.69 kV AC for 1 min at least 20 MQ at 500 V DC (MR8741)
Between module and chassis: 3 kV AC for 1 min at least 100 MQ at 500 V DC

Rated power supply voltage: 100 to 240 VAC (continuous input) (Voltage fluctuations of £10%
from the rated supply voltage are taken into account.)

Rated power supply frequency: 50 Hz/60 Hz

Overvoltage category Il (anticipated transient overvoltage 2500 V)

MR8740: 250 VA max.
MR8741: 120 VA max.

MR8740: Approx. 426W x 177H x 505D mm (sans protrusions)
(Approx. 16.77"W x 6.97"H x 19.88"D)

MR8741: Approx. 350W x 160H x 320D mm (sans protrusions)
(Approx. 13.78"W x 6.30"H x 12.60"D)
Approx. 350W x 175H x 320D mm (within protrusions)
(Approx. 13.78"W x 6.89"H x 12.60"D)

MR8740: Approx. 10.8 kg (Approx. 381.0 oz.) (Instrument)
MR8741: Approx. 5.4 kg (Approx. 190.5 0z.) (Instrument)

Safety EN61010
EMC EN61326 Class A
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External Interfaces

LAN
No. of ports MR8740: 2 (1 port for each block)
MR8741: 1
Compliant standards IEEE802.3 Ethernet 100BASE-TX, FTP server, HTTP server
Connector RJ-45
Maximum cable length 100 m
UsB
No. of ports MR8740: 4 (2 ports for each block)
MR8741: 2
Compliant standards USB2.0compliant
Host Connector: Series-A receptacle

Connecting device: USB memory stick, Mouse

DVI Interfaces

No. of ports MR8740: 2 (1 port for each block)
MR8741: 1

Resolution SVGA (800 x 600)

Connector DVI-D (for digital)

Modules/Waveform Display

Measurement mode Module model-dependent
Measurement range Module model-dependent
Input coupling Module model-dependent
Low-pass filter Module model-dependent
Displayed graphs*! On-screen settings for displayed graphs and multi-graph printing (up to 16 graphs)
Waveform display*1 Select Off, or from 16 colors
Waveform display position*1 in increments of 1%
Preset (ascending, descending, 0%, 50%)
Zero adjust All channels and ranges together

Waveform display magnifica- Horizontal axis (Time axis): x10, x5, x2, x1, x1/2, x1/5, x1/10, x1/20, x1/50, x1/100, x1/200,

tion*1 x1/500, x1/1000, x1/2000, x1/5000, x1/10000, x1/20000
Vertical axis (Voltage axis): x100, x50, x20, x10, x5, x2, x1, x1/2, x1/5, x1/10
Variable display function*! Specified by upper and lower limit values, by displayed amplitude per division
Scaling Automatic scrolling (10:1, 100:1, 1000:1, selectable for different attenuating probes)
Manual scrolling (conversion ratio setting, two-point setting and unit settings) 17
Invert function Polarity reversal
Vernier function Included
Commenting Alphanumeric and Japanese characters (title, each analog channel, and each logic channel)
Comment entry method Single character, stored string and historical string entry (pre-stored and previously used strings Q_
can be recalled, inserted and edited) )
Copy channel settings Copy and paste, or paste all -c%
Logic setting*1 Width: Selectable from three types: wide, standard, and narrow -
Display position: Freely settable in increments of 1% :‘
Display bits: Off or selectable from among 16 colors, settable individually for each bit
Zoom function*! The waveform screen is divided vertically in two, and the lower portion displays zoomed waveforms. .g)
*1:When an LCD monitor is connected or when displaying the Waveform screen via a computer using 8
the HTTP function (:;
Q
- - :.l'
Accessories/Options S
7]
Accessories INSrUCtioN MaNUAL ......ccoueiiiieie e e et e e st e e eneeeeenee 1
Application CD.......... A
Lo O o] o RPN 1
Rack mounting brackets (for EIA standard) ............c.cccoceenne 1 set (MR8740 only)

Options For information about options: (p. A10)
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I 17.2 Measurement Functions

| 17.2.1 Memory Function

Timebase

Time axis resolution
Sampling period
Recording length

Screen Settings
Interpolation function
Waveform scrolling
Overlay function

Automatic saving
Automatic print

Manual print
Report print

5, 10, 20, 50, 100, 200, 500 ps/div

1, 2, 5, 10, 20, 50, 100, 200, 500 ms/div
1, 2, 5, 10, 30, 50, 100 s/div

1, 2, 5 min/div

100 points/div
1/100th of timebase

Fixed recording length: 25, 50, 100, 200, 500, 1000, 2000, 5000, 10000, 20000, 50000, 100000 div
Arbitrary recording length: Can be set in units of divisions (up to 160,000 div)

1 screen, 2 screens, 4 screens, 8 screens, 16 screens, X-Y 1 screen, or X-Y 4 screens
Line, line and dot (with X-Y)
Left-right scrolling is available, Backward scrolling is available during Roll Mode display

Automatic: Always overlays when starting, and clears by restarting
Manual: Overlays only necessary waveforms, and clears them as needed

Automatically saves data on USB memory stick after measuring (binary or text)
When sampling is slow, saving starts during recording.

Automatically prints data after measurement (Sends print data to PC connected via LAN,
Model 9333 LAN communicator is required.)

The "Send Print Key" function of Model 9333 LAN communicator is utilized
The "Send Print Key" function of Model 9333 LAN communicator is utilized

17.2.2 Recorder Function

Timebase

Time axis resolution
Sampling period

Recording length

Screen and Printing Settings
Waveform Storage
Waveform Scrolling
Automatic saving

Manual print
Report print

10, 20, 50, 100, 200, 500 ms/div
1,2, 5,10, 30, 50, 100 s/div
1,2, 5, 10, 30 min/div, 1 h/div

100 points/div

1,10, 100 ps
1, 10, 100 ms (not more than 1/100th of the selected timebase)

Fixed recording length: 25, 50, 100, 200, 500, 1000, 2000, 5000, 10000, 20000, 50000 div
Adjustable recording length: Can be set in units of divisions (up to 80,000 div)
Continuous

1, 2, 4, 8 or 16 screens
The most recent 80,000 divisions of measurement data is retained in internal memory
Left-right scrolling by Jog and Shuttle knobs. Including backward scrolling during measurement

Automatically saves data on USB memory stick after measuring (binary or text)
When sampling is slow, saving starts during recording.

The "Send Print Key" function of Model 9333 LAN communicator is utilized
The "Send Print Key" function of Model 9333 LAN communicator is utilized

17.2.3 FFT Function

Frequency range

Dynamic range

Number of sampling points
Frequency resolution
Anti-aliasing filter

Analysis channel setting
FFT analysis modes

Display formats
Window
Display scale

133 mHz to 8 MHz, external
72 dB (Theoretical value ), 96dB (Theoretical value)(When the 8968 High Resolution Unit is used)
1000 points, 2000 points, 5000 points, 10000 points
1/400, 1/800, 1/2000, 1/4000

Coupled with the frequency range, the cutoff frequency is automatically set.
(Only when using the Model 8968 High Resolution Unit or Model U8979 Charge Unit)

Can be selected from desired channels

Storage waveform, linear spectrum*, RMS spectrum*, power spectrum*, cross power spectrum,
auto-correlation function, histogram, transfer function, cross-correlation function, impulse response,
coherence function, 1/1 octave analysis, 1/3 octave analysis, LPC analysis, phase spectrum

* The total harmonic distortion (THD) is displayed when the cursor display is ON.

Single , Dual, Nyquist display, running spectrum display
Rectangular window, Hanning, Hamming, Blackman, Blackman Harris, Flat top, Exponential
Linear, log
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Peak hold
Averaging

Automatic print

Manual print
Report print

Included

Time axis, simple average of frequency axis, indexed average, peak hold (frequency axis),
number of times (2, 4, 8, ... 10,000)

Automatically prints data after measurement (Sends print data to PC connected via LAN,
Model 9333 LAN communicator is required.)

The "Send Print Key" function of Model 9333 LAN communicator is utilized
The "Send Print Key" function of Model 9333 LAN communicator is utilized

17.3 Trigger Section

Trigger method
Trigger modes

Trigger source

Manual trigger

Timer trigger

External trigger (MR8741 only)
Trigger criteria

Trigger types (analog)

Trigger types (logic)
External trigger
(MR8741 only)
Trigger filter

Trigger level resolution
Pre-trigger

Trigger priority

Trigger synchronization
(MR8740)

Trigger marker

Trigger timing

Trigger Output

(MR8741 only)

Digital comparison

« Single, Repeat, Automatic (Memory function, FFT function)
« Single, Repeat (Recorder function)

MR8740: Block | Analog Unit (Ch1 to Ch32), 8 Standard Logic Channels
Block Il Analog Unit (Ch1 to Ch22), 8 Standard Logic Channels

MR8741: Analog Unit (Ch1 to Ch16), 16 Standard Logic Channels

Independent trigger criteria settable for each channel

Free-run operation occurs when all trigger types are off.

Trigger operated by the manual trigger key of the Memory HiCorder
Trigger depending on the time and interval settings

External signal is used as trigger.

AND or OR of each trigger source

« Level Trigger
Set digitally as a voltage value below full-scale
* Voltage Sag Trigger (Drop)
Triggering occurs when peak voltage falls below the specified level (for commercial power).
(for 50/60 Hz commercial power)
» Window Trigger
Upper and lower trigger threshold levels are specified
Triggering occurs when the signal enters or exits the defined threshold range.
* Period Trigger
A trigger period reference voltage level and period range are specified
The period of the signal rising (or falling) through the specified level is measured, and triggering
occurs when the period is outside of the specified range.
« Glitch Trigger
Set voltage level and pulse width (glitch width)
Triggering occurs when the signal pulse width is narrower than the specified pulse width defined
as rising (or falling) through a specified voltage level.
» Event Trigger
Triggering occurs when the event values specified for the level or glitch trigger are exceeded.
Triggering occurs when the input rises above (or falls below) the specified trigger voltage level.

Pattern (mask) trigger by 1, 0, or x (x: don't care)
External signal is used as trigger.

OFF, 0.1, 0.2, 0.5, 1.0, 1.5, 2.0, 2.5, 5.0, 10.0 div (Memory function, FFT function)
OFF, ON: 10 ms fixed (Recorder function)

0.1% f.s. (f.s. = 20 div)

Applicable to memory function or FFT function
% setting: 0, 2, 5, 10, 20, 30, 40, 50, 60, 70, 80, 90, 95, 100, -95%
div setting: Setting by units of 1 div

Off/On

Synchronization between block | and block Il (by using external trigger)
Offset between blocks of the larger value of 1 ps or 3 samples or less

Trigger marks indicate positions of trigger events
Start (All functions), stop (Recorder function), Start & stop (Recorder function)

Open collector output
With 5 V voltage output, active low, low output level 0 V to 0.5 V (current of 15 mA)
Pulse width for level setting: (sampling rate x number of data points after trigger) or more
Pulse width for pulse setting: 2 ms+1 ms

—
|
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I 17.4 File Specifications

Data Saving

Supported storage media
Saved data

Saving types

File name entry
Saving range
Data thinning save

Division save

Duplicate file name handling

Selection of blocks to be
saved
Selection of channels to be
saved

USB memory stick, Internal RAM, LAN (Model 9333 LAN Communicator)

MR8740: Setting data, measurement data, screen image, print image
MR8741: Setting data, measurement data, screen image, print image,
waveform evaluation conditions, waveform evaluation areas

« Setting data (.SET) (Only setting configurations can be saved to internal RAM)
» Measurement data
Binary format (.MEM, .REC, .FFT), Text format (.TXT)
* Index , Memory division (.SEQ), division save (.IDX)
» Screen image (.BMP)
* Print image (.BMP)
» Waveform evaluation conditions (.LARE) *Evaluation area + Saving settings (MR8741 only)
» Waveform evaluation area (.BMP) *Saving of evaluation area (MR8741 only)
Arbitrary waveform data (.WFG) (when Model U8793 is installed)
» Generation program data (.FGP) (when Model U8793 is installed)
* Pulse pattern data (.PLS) (when Model MR8791 is installed)

Alphanumerics and Japanese
Whole range, or between A/B cursors

When saved in text format
OFF, 1/2, 1/5, 1/10, 1/20, 1/50, 1/100, 1/200, 1/500, 1/1000

When saved in binary format
16 MB, 32 MB, 64 MB

Auto: If a file with the same name exists, saves the file, adding a 4-digit number at the begin-

ning of the file name.
Serial: Saves the file, adding a 4-digit number at the beginning of the file name.
Overwrite: If a file with the same name exists, overwrites the file.
Error: If a file with the same name exists, an error message will be displayed.

Saves the selected blocks when dividing the memory

Selects the channels to save (measurement data, calculation data), all channels

Data Loading

Supported storage media
Loadable data types

Loadable data formats

USB memory stick, Internal RAM

MR8740: Setting data, measurement data, analysis data
MR8741: Setting data, measurement data, analysis data,
waveform evaluation conditions, waveform evaluation area

» Setting data (.SET) (Setting configurations can only be saved to internal RAM)
* Measurement data

Binary format (.MEM, .REC, .FFT)
* Index memory division (.SEQ), division save (.IDX)
»  Waveform evaluation conditions (.ARE)

Evaluation area + Loading a setting configurations (MR8741 only)
» Evaluation area (.BMP)

Loading a evaluation area (MR8741 only)
» Arbitrary waveform data (when Model U8793 is installed)
» Generation program data (.FGP) (when Model U8793 is installed)
» Pulse pattern data (.PLS) (when Model MR8791 is installed)

Loading method New
Others
Display file information Included

Delete data
Sort files

Rename file
Directory

Copy file
One-Touch saving

Single or multiple file selections

By name, date, size, extension
Ascending order, descending order

Included
Create, rename and delete
Copy to other media

The saving format and data specified in advance can be saved with a single action
(One-Touch saving via SAVE key or a mouse click).
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| 17.5 Built-In Functions

Calculation-related functions

Calculation functions
Number of calculations
Calculation range
Calculation types

Auto-save calculation results
Statistical calculation

Judgment of calculation re-
sults

Evaluation output

Memory Function supported
Up to 16 calculations can be applied to any channel
Whole range, between A/B cursors or after trigger

Average, RMS value, P-P value, maximum value, time to maximum value, minimum value,

time to minimum value, period, frequency, rise time, fall time, standard deviation, squared value,
X-Y squared value, time to level, level at time, pulse width, duty ratio, pulse count,

four basic arithmetic operations, time difference, phase difference, High level, Low level

After measuring, automatically saves to USB memory stick (text format)

First, average, maximum, or minimum

Calculation results can be judged based on the specified maximum/minimum value
Stop condition: GO, NG, GO&NG

Outputs GO or NG judgment signal via external control terminals

Open collector output
With 5 V voltage output, active low, Low output level 0 V to 0.5 V (current of 15 mA)
Pulse width: 1.8 ms or more

Waveform calculation function

Calculation support function
Number of calculations
Calculation range
Calculation record length
Operators

Automatic saving of calcula-
tion results

Memory Function

Up to a maximum of 16 calculations for desired channels
All range, between A/B cursor selections

Up to 2,000 div

Four arithmetic operations, absolute vales, indexes, common logarithms, square root, moving av-
erage, differential (primary, secondary)

Integral (primary, secondary), parallel displacement of time axis direction, trigonometric function,
reverse trigonometric function, integration time correction based on NPLC setting

After measurement, automatic saving to USB memory stick (binary, .txt file)

Memory division function

Division support function
Number of memory divisions
Divided record length
Sequential saving
Sequential saving dead time

Multi-block saving
Block display
Block overlaying

Memory Function

2 to 1024

Can be set as desired (but depends on the number of divisions)
Possible by specifying start and end blocks

When block display is OFF:
1 to 8 samples (time axis 5 ps/div to 20 ps/div)
1 sample (time axis 50 ys/div or more)

Saving of waveforms is possible by specifying the desired blocks of divisions
Display can be set to ON or OFF
Desired blocks or all blocks

Cursor measurement functions

Cursor suooerting Functions
Number of cursors

Cursor types

Cursor movements
Measurement function

Cursor-supported channels
Included functions

Memory function, recorder function, FFT function
Two (Cursors A and B)

Line (vertical or horizontal) and Trace

A Cursor, B Cursor, A&B Cursors

A Cursor : Amplitude at each cursor, time from trigger event
AB Cursor: Time, amplitude and frequency (period) differences between cursors

All channels (default), or any specified channel
Partial saving (specified time span)

—
|
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Monitor functions

Monitor display*’

Numerical value display*1
Level monitor sampling
Refresh rate

Level monitor: Display the level and numerical value by selecting the level monitor with the DISP key
DMM display: Display the numerical values by pressing the DISP key

Instantaneous value display, with hold function
10 kS/s (fixed)
0.5 s or more, depends on the NPLC settings when using the Model MR8990 Digital Voltmeter Unit

*1:When an LCD monitor is connected or when displaying the Waveform screen via a computer using
the HTTP function

Position Display (VIEW) Functions

Display function*'
Position display*'

Block display*’

(only when using memory di-
vision)

Jump function

Position: Displays the current position with respect to the entire recording length
Blocks: Memory division blocks (When memory division is ON

Currently displayed position (linked to scroll), positions of A and B cursors , trigger position,
waveform search results position

Block usage status (When memory division is ON)
Past waveform history status (When memory division is OFF)
Display of display block for all blocks

Jump to trigger position/cursor position

Jump to desired block (When memory division is ON)
Jump to past waveform (When memory division is OFF)
Jump to waveform search position

*1: When an LCD monitor is connected or when displaying the Waveform screen via a computer using
the HTTP function

Waveform Evaluation Function (MR8741 Only)

Waveform evaluation
functionality

Evaluation modes

Evaluation stop conditions

Evaluation output

Waveform evaluation time

Graphic editor

Editor commands

Compares memory (Y-T waveform, X-Y waveform) and FFT-created waveform area with captured
waveforms and determines whether the captured waveform falls inside or outside the correspond-
ing area.

Out: NG (fail) if any part of the waveform falls outside the area.
All out: NG (fail) if the entire waveform falls outside the area.

GO, NG, GO&NG
Printer output can be generated or the waveform can be saved when evaluation stops.
(Using the automatic print function built into Model 9333 LAN Communicator.)

GO/NG evaluation output from terminal block: Open collector output (with 5 V voltage output, ac-
tive low, low output level of 0 to 0.5 V, current value of 15 mA)
Pulse width: 1.8 ms or more

Evaluation time: 100 ms or less; evaluation period: 250 ms or less*

*1 channel, time axis of 5 ps/div, recording length of 25 div, magnification factor of 1, 2 input wave-
form periods

When sampling is slow, waveforms can be evaluated during measurement.

Instrument: Includes an editor for creating waveform evaluation reference areas.
External: Waveform evaluation reference areas (BMP data) created with third-party software on a
computer can be loaded into the instrument.

Waveform capture, magnify/compress, paint, draw, erase, all clear, clear, reverse, undo, end

Waveform Generation Function
The detailed hardware functions conform to the generator module specifications of Models MR8790, MR8791, and U8793

Waveform generation mode
Waveform output control

Output waveform

Waveform compatible for
output (Only U8793)

Depends on generator modules of Models MR8790, MR8791, and U8793

Output control
RUN (generation), STOP (stop), PAUSE (suspension)
Output control method
Manual: Controls output by using the F key on the settings screen.
Measurement and synchronization:
Outputs in synchronization with measurement start
Keys: START key, STOP key for output control (disable measurement)

Model MR8790 Waveform Generator Unit:
DC, Sine waves
Model MR8791 Pulse Generator Unit:
Pulse, pattern
Model U8793 Arbitrary Waveform Generator Unit:
DC, sine waves, triangular waves, rectangular waves,
pulse, ramp up, ramp down, arbitrary waveform, program

Refer to "Arbitrary waveform generation function specifications" (= p.367)
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On-line help function*'

Grid types*1
Comment display*1
Time scale dis.play*1
Variable auto-compensation*1
Start backup function
Display color*!

Beep sound
Language*1

Start action

Stop action

GUI section saving

External control erminals*2

Remote control*?

Internal status output*2
Probe calibrationoutput*2
Evaluation output*2

Time setting
Initialization

Self-Test function

Clicking [HELP] displays help for the item at the currently selected (blinking) item (the whole
screen is not used)

Basic help (when making settings, displays a brief description of the selected (blinking) item along
the bottom of the screen)

Display only: Off, normal or normal (dark)
Comments are displayed with channel numbers on the screen (channel markers)
Time, time (base-60), scale, date, sample numbers
OFF, ON

OFF, ON

Color 1 to 3, or user-defined

Off, warnings, or warnings and operations
Japanese/ English/ Korean/ Chinese

Click once, or twice

Click once, or twice

Off / On

Trigger control terminals (EXT.TRIG, TRIG OUT),

External sampling input terminal (EXT.SMPL)

Remote control input terminal (START/IN1, STOP/IN2, SAVE/IN3),
Evaluation output terminals (GO/OUT1, NG/OUT2)

Select from among terminals for remote input (START/IN1, STOP/IN2, SAVE/IN3):
[START] [STOP] [START/STOP] [ABORT] [PRINT] [SAVE] [Pen Up/Down] [RUN/STOP] [PAUSE]

Select from among evaluation output terminals (GO/OUT1, NG/OUT2): [Error], [BUSY], [Trigger]
Select evaluation output terminal (NG/OUT2): [Probe Calibration]

Select from among evaluation output terminals (GO/OUT1, NG/OUT2):
[Measure], [Waveform Evaluation], [Value Evaluation or Waveform Evaluation],
[Value Evaluation and Waveform Evaluation]

Included (settable with mouse or communication command)

Clear waveform data
System reset (Settings/System settings 1 [Environment]/System settings 2 [Interface])

ROM/RAM, Display, System information, USB host

*1:When an LCD monitor is connected or when displaying the Waveform screen via a computer using
the HTTP function
*2: Model MR741 only

—
|
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17.6 Specifications of Modules

I 17.6 Specifications of Modules

| 17.6.1 8966 Analog Unit

Temperature and humidity
range for guaranteed accuracy

Product warranty period
Period of guaranteed accuracy
No. of input channels
Measurement range
Measurement accuracy
Temperature characteristic
Frequency characteristic

Noise

Common mode rejection ratio
Low-pass filter

Input type

Input coupling

Input resistance

Input capacitance

A/D resolution
Maximum sampling rate
Input terminals
Maximum input voltage

Maximum rated voltage to
earth

Operating temperature and
humidity

Operating environment
Storage temperature and hu-
midity

Dimensions

Mass

Effect of radiated radio-fre-
quency electromagnetic field

Effect of conducted radio- fre-
quency electromagnetic field

Applicable standards

23°C +5°C (73.4°F £ 9.0°F), 20 to 80% RH (when zero adjustment is executed 30 minutes after
power on)

3 years

1 year

2 channels

5, 10, 20, 50, 100, 200, 500 mV, 1, 2, 5, 10, 20 V/div
+ 0.5% f.s.(Filter 5 Hz On)

1 0.06% f.s./°C

DC Coupling: DC to 5 MHz -3 dB
AC Coupling: 7 Hz to 5 MHz -3 dB (low cut-off frequency 7 Hz + 50%)

1.5 mVp-p (typ), 2 mVp-p (max) (sensitivity range, with input shorted)

80 dB minimum (at 50/60 Hz and with signal source resistance 100 Q maximum)
OFF, 5 £ 50%, 50 + 50%, 500 + 50%, 5k + 50%, 50 k + 50%, 500 k + 50%(Hz)-3dB
Unbalanced (floating)

AC/ DC/ GND

1TMQ+1%

30 pF + 10 pF (at 100 kHz)

12 bit

20 MS/s

Insulated BNC terminal

400 VDC

300 V AC, DC (between input channels and chassis, and between input channels),
Measurement category Il (anticipated transient overvoltage 2500 V)

Same as the host Memory HiCorder

Same as the host Memory HiCorder
Temperature -10 to 50°C (14 to 122°F) Humidity 80% RH or less (non-condensating)

Approx. 106 mmW x 19.8 mmH x 207.5 mmD (4.17"W x 0.78"H x 8.17"D)
Approx. 250 g (8.8 0z)
1+ 15% f.s. (max) at 3 V/m

1+45% f.s. (max) at 3 V (100 mV/div range, with 1 VDC input)

EN61010
EN61326 Class A

Safety
EMC
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17.6.2 8967 TEMP Unit

Temperature and humidity 23°C +5°C (73.4°F £ 9.0°F), 20 to 80% RH (when zero adjustment is executed 30 minutes after
range for guaranteed accuracy  power on)
Product warranty period 3 years
Period of guaranteed accuracy 1 year
No. of input channels 2 channels
Input terminals Pushbutton-type terminal block (2 terminals/ch)
Sensor Thermocouple (K, J, E, T, N, R, S, B, W)
Measurement ranges
Measurable range Sensor Range Measurable range Re:isoor:u- Measurement accuracy
Resolution T0°Cidiv —00°C to 200°C|_ 0.07°C
Measurerf\ent accuracy K 50°C/div -200°C to 1000°C| 0.05°C
(f.s.=20 div) 100°C/div 200°C to 1350°C|  0.1°C
10°Crdiv -100°C to 200°C| 0.01°C
J 50°C/div -200°C to 1000°C| 0.05°C
100°C/div -200°C to 1100°C 0.1°C
10°Crdiv -100°C to 200°C| 0.01°C|#0.1% f:s. £ 1°C
1 YT s s s
E 50°C/div -200°C to 800°C| 0.05°C +01% fs. + 2°C
100°C/div -200°C to 800°C 0.1°C| (-200°C to 0°C)
10°C/div -100°C to 200°C| 0.01°C
™ 50°C/div -200°C to 400°C| 0.05°C
Thermocouple 100°C/div -200°C to 400°C 0.1°C
(s’t‘gr‘“'j“acr'é@dggﬁon 10°C/div -100°C t0 200°C| 0.01°C
compensation [N 50°C/div|  -200°C to 1000°C| 0.05°C
accuracy) 100°C/div -200°C to 1300°C 0.1°C
10°C/div 0°C to 200°C| 0.01°C
R 50°C/div 0°C to 1000°C| 0.05°C
100°C/div 0°C to 1700°C 0.1°C £01%fs. 4 35°C (0°C
10°C/div 0°C10200°C| 0.01°C|a00°¢c) (0°Cto
s 50°C/div 0°C to 1000°C|  0.05°C| (except B, for which accu-
100°C/div 0°Cto 1700°C| _ 0.1°C [gfvyiggn"ctf’“ara”teed be-
g1 50°C/div 400°C to 1000°C| 0.05°C
100°C/div 400°C to 1800°C|  0.1°C|% 0.1% f.s. £3°C (400°C
— . - —{and higher)
W2 10°C/div 0°C to 200°C| 0.01°C
(WRe5-26) 50°C/div 0°C to 1000°C| 0.05°C
100°C/div 0°C to 2000°C 0.1°C

*1: JIS C 1602-1995, *2: ASTM E-988-96
Reference junction compensa- +1.5°C (Reference junction compensation: When internal, add to thermocouple measurement ac-
tion accuracy curacy)

Reference junction compensation  Selectable internal or external (during thermocouple measurement)

Temperature characteristic Add (meas. accuracy x 0.1)°C to meas. accuracy 17
Data refresh Selectable from normal, fast or slow Selection Fast Normal Slow
Data Refresh Rate 1.2ms 100 ms 500 ms

Open-circuit detection Selectable On or Off o
Input resistance =100MQ (with open-circuit detection Off) or 5.1 MQ + 5% with open-circuit detection On) 03;
Common mode rejection ratio 80 dB minimum (at 50/60 Hz, with signal source =100Q, and Fast data refresh setting) S

100 dB minimum (at 50/60Hz, with signal source =100¢2, and Normal data refresh setting) EE
Input type Unbalanced (floating) -
Maximum rated voltage to 300 V AC, DC (between input channels and chassis, and between input channels) ~
earth Measurement category Il, (anticipated transient overvoltage 2500 V) _g)
Operating temperature and Same as the host Memory HiCorder 8
humidity =S
Storage temperature and humidity = Temperature-20 to 50°C (-4 to 122°F), Humidity 90% RH or less (non-condensating) 8
Operating environment Same as the host Memory HiCorder g
Dimensions Approx. 106 mmW x 19.8 mmH x 204.5mmD (4.17"W x 0.78"H x 8.05"D) (_3,,
Mass Approx. 240 g (8.8 0z)
Option Ferrite clamp-0n ChOKE.........couuiiiiii e 2
Effect of radiated radio-fre- 1 2% f.s. (max) at 3 V/m

quency electromagnetic field

Effect of conducted radio- fre- +2% f.s. (max) at3 VvV
quency electromagnetic field

Applicable standards Safety EN61010
EMC EN61326 Class A

Options (sold separately) Model 9810 Thermocouples (K)
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| 17.6.3 8968 High Resolution Unit

Temperature and humidity 23 °C £ 5°C (73.4°F £ 9.0°F), 20 to 80% RH (when zero adjustment is executed 30 minutes after

range for guaranteed accuracy  POWer on)
Product warranty period 3 years
Period of guaranteed accuracy 1 year

No. of input channels 2 channels

Measurement ranges
Measurement accuracy
Temperature characteristic
Frequency characteristic

Noise

Common mode rejection ratio
Low-pass filter

Anti-aliasing filter

Input type

Input coupling

Input resistance

Input capacitance

A/D resolution
Maximum sampling rate
Input terminals
Maximum input voltage

Maximum rated voltage to
earth

Operating temperature and
humidity

Operating environment
Storage temperature and hu-
midity

Dimensions

Mass

Effect of radiated radio-fre-
quency electromagnetic field

Effect of conducted radio- fre-
quency electromagnetic field

Applicable standards

5, 10, 20, 50, 100, 200, 500 mV, 1, 2, 5, 10, 20 V/div
+0.3% f.s. (Filter 5 Hz On, after zero adjustment)
10.045% f.s./°C

DC coupling: DC to 100 kHHz -3 dB
AC coupling: 7 Hz to 100 kHz -3 dB (low-cut frequency: 7 Hz+50%)

500 pVp-p (typ), 1 mVp-p (max) (sensitivity range, with input shorted)
80 dB minimum (at 50/60 Hz and with signal source resistance 100 Q maximum)
Off, 5£50%, 50+£50%, 500+50%, 5 k+50%, 50k+50%(Hz)-3 dB

Cutoff frequency (fc) 20, 40, 80, 200, 400, 800, 2k, 4k, 8k, 20k, 40k (Hz)
(Automatic setting when the anti-aliasing filter is ON)
Attenuation property at 1.5 fc, -66 dB or higher

Unbalanced (floating)
AC/DC/GND

1 MQ+1%

30 pF+10 pF (at 100 kHz)
16 bit

1 MS/s

Insulated BNC terminal
400V DC

300 V AC/DC (between input channels and chassis, and between input channels)
Measurement category Il (anticipated transient overvoltage 2500 V)

Same as the host Memory HiCorder

Same as the host Memory HiCorder
Temperature -10°C to 50°C (14°F to 122°F) Humidity 80% RH or less (non-condensating)

Approx. 106 mmW x 19.8 mmH x 207.5 mmD (4.17"W x 0.78"H x 8.17"D)
Approx. 250 g (8.8 0z)
+15% f.s. (max) at 3 V/m

+20% f.s. (max) at 3 V (at 100 mV/div range, 1 VDC input)

EN61010
EN61326 Class A

Safety
EMC
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17.6.4 8969 Strain Unit / U8969 Strain Unit

Product warranty period

Conditions of
guaranteed accuracy

No. of input channels
Input terminals
Measurement Object
Gauge ratio

Bridge voltage

Bridge resistance
Balance adjustment range
Balancing

Measurement ranges
Measurement accuracy
Temperature characteristic

Frequency characteristic
Low-pass filter

A/D resolution

Maximum sampling rate

Maximum rated voltage to
earth

Operating temperature and
humidity

Storage temperature and hu-
midity

Operating environment

Dimensions
Mass
Accessories

Effect of radiated radio-fre-
quency electromagnetic field

Effect of conducted radio- fre-
quency electromagnetic field

Applicable standards

8969
1 year
Guaranteed accuracy period:1 year

Temperature and humidity for guaranteed

accuracy:23°C + 5°C (73.4°F £ 9.0°F),
20% to 80% RH

Warm-up time:At least 30 minutes

Specified after performing the auto-

balance

U8969
3 years

Guaranteed accuracy period:1 year

Guaranteed accuracy period from adjust-

ment made by Hioki:1 year

Temperature and humidity for guaranteed

accuracy:23°C + 5°C (73.4°F £ 9.0°F),
80% RH or less

Warm-up time:At least 30 minutes

Specified after performing the auto-

balance

2 channels

Weidmuller SL3.5/7/90G

NDIS connector EPRC07-R9FNDIS

Strain gauge transducer

2V+0.05V
120 Q to 1 kQ
+10000 pe or less
Electronic auto-balancing
20, 50, 100, 200, 500, 1000 pe/div
+0.5% f.s.+4 ne (with the low-pass filter set to 5 Hz)

Gain: £0.05% f.s./°C
Zero position: 2.5 ne/°C

DC to 20 kHz +1/-3 dB
Off, 5£30%, 10£30%, 100+30%, 1k+30%(Hz) -3 dB
16 bits (tf.s. equals £25000 pieces of data)
200 kS/s

33Vrms ACor 70 V DC (between each input
channel and enclosure, between any two of
input channels)

Anticipated transient overvoltage: 330 V
(Based on EN61010-2-030:2010)

In accordance with the specifications of
Memory HiCorder in which Model 8969 is
installed

In accordance with the specifications of
Memory HiCorder in which Model 8969 is
installed

In accordance with the specifications of
Memory HiCorder in which Model 8969 is
installed

30 Vrms AC or 60 V DC (between each input
channel and enclosure, between any two of
input channels)

Anticipated transient overvoltage: 330 V

Temperature -10°C to 40°C (-14°F to 104°F),
Humidity 80% RH or less (non-condensat-

ing)

Temperature -20°C to 50°C (-4°F to 122°F),
Humidity 90% RH or less (non-condensat-

ing)

Indoors, Pollution Degree 2, altitude up to
2000 m (6562 ft.)

Approx. 106 mmW x 19.8 mmH x 196.5 mmD (4.17"W x 0.78"H x 7.74"D)

Approx. 220 g (7.8 0z)

Model 9769 Conversion Cable x 2
(Compatible connector : NDIS connector
PRC03-12A10-7M10.5)

Approx. 245 g (8.6 0z)

Model L9769 Conversion Cable x 2
(Compatible connector : NDIS connector
PRC03-12A10-7M10.5)

+ 10% f.s. (at a maximum) at 3 V/m (with the low-pass filter set to 5 Hz)

+ 10% f.s. (at a maximum) at 3 V (with the low-pass filter set to 5 Hz)

Safety EN61010
EMC EN61326 Class A

—
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| 17.6.5 8970 Freq Unit

Temperature and humidity
range for guaranteed accuracy

23°C £ 5°C (73.4 £ 9.0°F), 20% RH to 80% RH

Measurement functions

Connection terminal
Input resistance

Input capacitance
Maximum input voltage

Maximum rated voltage to
earth

Input type
Product warranty period

Guaranteed accuracy period

Frequency mode
Measurement ranges
Measurement accuracy
Measurement ranges
Rotation speed mode
Measurement ranges
Measurement accuracy
Measurement ranges
Power frequency mode
Measurement ranges
Measurement accuracy
Integral values mode
Measurement ranges
Measurement accuracy
Measurement ranges
Pulse duty ratio mode
Measurement ranges
Measurement accuracy
Measurement ranges
Pulse width mode
Measurement ranges
Measurement accuracy
Measurement ranges
Measurement resolution

Response time
Input voltage range
Threshold value

Slope
Level
Hold

Smoothing

Low-pass filter
Input Coupling

Frequency dividing function

Integration start timing
Integration limit

Operating temperature and

humidity ranges

Based on voltage input, measures frequency, rotation speed, power frequency, integral values,
pulse duty ratio, and pulse width.

Insulated BNC terminal
1 MQ+1%

30pF+10pF

400 VDC

300 VAC, DC (Measurement category Il), anticipated transient overvoltage 2500 V (between each
input channel and main unit, and between input channels)

Unbalanced (input isolated from output)
3 years
1 year

1, 5, 10, 50, 100, 500, 1k, 5 kHz/div (f.s.=20div)
+0.1%f.s. (except for 5 kHz/div range) +0.7%f.s.(5 kHz/div range)
DC to 100 kHz (min. pulse width 2 ps)

100, 500, 1k, 5k, 10k, 50k, 100 kr/min /div (f.s.=20div)
+0.1%f.s. (except for 100 kr/min range) +0.7%f.s.(100 kr/min range)
0 to 2 kr/min (min. pulse width 2 ps)

50 Hz (40 to 60 Hz), 60 Hz (50 to 70 Hz), 400 Hz (390 to 410 Hz) (f.s.=20div)
+0.03 Hz (50 Hz, 60 Hz) +0.1 Hz (400 Hz)

2k, 10k ,20k ,100k ,200k ,1M counts/div
+range/2000
DC to 100 kHz (min. pulse width 2 ps)

5%/div (f.s.=20div)
1% (10 to 10 kHz) +4% (10k to 100 kHz)
10 Hz to 100 kHz (min. pulse width 2 ps)

500y, 1m, 5m, 10m, 50m, 100 ms/div (f.s.=20div)
10.1%f.s.
2usto2s

Integral values mode: 2000LSB/DIV (f.s.=20 DIV)
Power frequency mode: 100LSB/DIV (f.s.=20 DIV)
Except for Integral values mode and Power frequency mode: 500LSB/DIV (f.s.=20 DIV)

Less than 40 us + sampling interval of instrument in which the device is installed.
10V, #20 V, £50 V, £100 V, £200 V, £400 V

+10 Vrange : -10 to +10 V variable (0.1 V steps), +20 V range: -20 to +20 V variable (0.2 V steps),
150 V range : -50 to +50 V variable (0.5 V steps), £100 V range: -100 to +100 V variable (1 V steps),
+200 V range: -200 to +200 V variable (2 V steps), +400 V range: -400 to +400 V variable (5 V
steps)

Rising, falling (Frequency, Rotation speed, Power frequency, Integral values mode)
High, Low (Duty ratio, Pulse width mode)

Frequency mode/ Rotation speed mode: ON/OFF (1 Hz, 0.5 Hz, 0.2 Hz, 0.1 Hz)

:When OFF is selected and the next measurement value is not determined within the waiting time
period, the frequency or the rotation speed will be determined using the value which is calculated
based on the time period between the timing of the last measurement and the timing of the sampling.
Put it to 0 when the measurement value is below the fixed value.

OFF, ON* (Frequency mode,Rotation speed mode)
*:The permissible smoothing frequency is up to 10 kHz.

OFF, 5, 50, 500, 5k, 50 kHz

DC, AC (Low frequency cut-off in AC-coupled mode : 7 Hz)

Setting range: 1 to 4096, by one step (Frequency ,Rotation speed ,Integral values mode)
Start, Trigger (Integral values mode)

Hold, Loop (Integral values mode)

Same as the Memory HiCorder in which the 8970 is installed
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Storage temperature and hu-
midity ranges

Operating environment
Applicable standards
Dimensions

Mass

Same as the Memory HiCorder in which the 8970 is installed

Same as the Memory HiCorder in which the 8970 is installed

Safety EN 61010, EMC EN 61326 Class A

Approx. 106W x 19.8H x 196.5D mm (4.17"W x 0.78"H x 7.74"D) (excluding projections),
Approx. 250 g (8.8 oz.)

—
|
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| 17.6.6 8971 Current Unit

Temperature and humidity
range for guaranteed accuracy

23°C £ 5°C (73.4 £ 9.0°F), 20% RH to 80% RH (when zero adjustment is executed 30 minutes
after power on)

Product warranty period
Guaranteed accuracy period
Number of input channels
Applicable current sensors

Measurement ranges

Measurement accuracy*

RMS accuracy*

Response time*

Crest factor

Temperature characteristic*
Frequency characteristic*

Noise*

Low-pass filter

Input type

Input coupling

Input resistance

A/D resolution

Maximum sampling rate
Input terminals

Operating temperature and
humidity ranges

Operating environment
Storage temperature and hu-
midity ranges

Dimensions

Mass

Applicable Standards

Accessories

Number of the 8971 available
for Memory HiCoder

3 years
1 year
2 channels

Model 9272-10, 9277, 9278, 9279, 9709, CT6841, CT6843, CT6844, CT6845, CT6846,
CT6862, CT6863, CT6865

Hioki current sensors with RM515EPA-10PC (Hirose) installed

(Supported conversion ratios: 2 V/20 A, 2 V/50 A, 2 V/200 A, 2 /500 A, 2 V/1000 A*2)
(To connect with Model 8971, using Model 9318 Conversion Cable)

When using the Model 9272-10 (20 A), 9277, CT6841:
100 m, 200 m, 500 m, 1, 2, 5 A/div
When using the Model 9272-10 (200 A), 9278, CT6843, CT6863:
1,2, 5,10, 20, 50 A/div
When using the Model 9279, 9709, CT6844, CT6845, CT6846*2, CT6865*2:
2, 5,10, 20, 50, 100 A/div
When using the Model CT6862: 200 m, 500 m, 1, 2, 5, 10 A/div

10.65%f.s. (filter 5 Hz ON)
10.85%f.s. (filter 5 Hz ON, for using with Model 9278 or 9279)

+1%f.s. (DC, 30 to 1 kHz), £3%f.s. (1 kHz to 10 kHz), (Sine wave input, filter 5 Hz ON)
100 ms (rise 0—>90%f.s.)

2

10.075%f.s./°C

DC Coupling: DC to 100 kHz +3 dB
AC Coupling: 7 Hz to 100 kHz +3 dB (low cut-off frequency 7 Hz+50%)

10 mAp-pmax (sensitivity range, with input shorted) (for 20 A/2V range)
OFF, 5, 50, 500, 5k, 50 k+50%(Hz)-3 dB

Unbalanced (Not insulated)

AC/DC/GND

1MQ+1%

12 bit

1 MS/s

Sensor connector HR10A-10R-S (HIROSE)

Same as the Memory HiCorder in which the 8971 is installed

Same as the Memory HiCorder in which the 8971 is installed
-10 to 50°C (14 to 122°F), 80% RH or less (no condensation)

Approx. 106W x 19.8H x 196.5D mm (4.17"W x 0.78"H x 7.74"D) (excluding projections)
Approx. 250 g (8.8 oz.)

Safety EN 61010
EMC EN 61326 Class A

For connecting the clamp sensor: Model 9318 Conversion Cable x 2, Instruction Manual

Max. 4 unit (for Model MR8740)
(cannot be used with MR8741)

*: During current measurement, add the accuracy and characeristic of clamp sensor using with Model 8971.

*2: The instrument recognizes this as a 500 A AC/DC sensor is connected; setting the ratio of the scaling function to 2 is required.
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17.6.7 8972 DC/RMS Unit

Temperature and humidity

range for guaranteed accuracy

Product warranty period

Period of guaranteed accuracy

No. of input channels
Measurement ranges
Measurement accuracy
RMS accuracy

Response time

Crest factor
Temperature characteristic
Frequency characteristic

Noise

Common mode rejection ratio
Low-pass filter

Input type

Input coupling

Input resistance

Input capacitance

A/D resolution
Maximum sampling rate
Input terminals
Maximum input voltage

Maximum rated voltage to
earth

Operating temperature and
humidity

Operating environment
Storage temperature and hu-
midity

Dimensions

Mass

Effect of radiated radio-fre-
quency electromagnetic field

Effect of conducted radio- fre-
quency electromagnetic field

Applicable standards

23 £5°C (73.4 £ 9.0°F), 20 to 80% RH (when zero adjustment is executed 30 minutes after power
on)

3 years

1 year

2 channels

5, 10, 20, 50, 100, 200, 500 mV, 1, 2, 5, 10, 20 V/div
10.5% f.s. (Filter 5 Hz On)

+1% f.s. (DC, 30 Hz to 1 kHz),
+3% f.s. (1 kHz to 100 kHz) (Sine wave input, response time: SLOW)

Slow 5 s (during rise 0 to 90% f.s.), Mid 800 ms (during rise 0 t090% f.s.),
Fast 100 ms (during rise 0 to 90% f.s.)

2
+0.045% f.s./°C

DC coupling: DC to 400 kHz +3 dB
AC coupling: 7 Hz to 400 kHz +3 dB (low cut-off frequency: 7 Hz£50%)

500 puVp-p (typ), 750 uVp-p (max) (sensitivity range, with input shorted)
80 dB minimum (at 50/60 Hz and with signal source resistance 100 Q maximum)
Off, 5£50%, 50+50%, 500+50%, 5k+50%, 100k+50%(Hz)-3 dB
Unbalanced (floating)

AC/DC/GND

1 MQ%1%

30 pF+10 pF (at 100 kHz)

12 bits

1 MS/s

Insulated BNC terminal

400 VDC

300 V AC, DC (between input channels and chassis, and between input channels)
Measurement category |l (anticipated transient overvoltage 2500 V)

Same as the host Memory HiCorder

Same as the host Memory HiCorder
Temperature -10 to 50°C (14 to 122°F), Humidity 80% RH or less (non-condensating)

Approx. 106 mmW x 19.8 mmH x 207.5 mmD (4.17"W x 0.78"H x 8.17"D)
Approx. 250 g (8.8 0z)
+15% f.s. (max) at 3 V/m

+20% f.s. (max) at 3 V (100 mV/div range, with1 VDC input)

EN61010
EN61326 Class A

Safety
EMC

—
|
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| 17.6.8 8973 Logic Unit

Product warranty period
Period of guaranteed accuracy
No. of input channels

Input terminals

Applicable probes

Operating temperature and
humidity

Operating environment
Storage temperature and hu-
midity

Dimensions

Mass

Applicable standards

3 years

1 year

4 Probes (16channels)

Mini DIN

9320-01 Logic Probe, MR9321-01 Logic Probe, 9327 Logic Probe
Same as the host Memory HiCorder

Same as the host Memory HiCorder
Temperature -10 to 50°C (14 to 122°F) Humidity 80% RH or less (non-condensating)

Approx. 106 mmW x 19.8 mmH x 204.5 mmD (4.17"W x 0.78"H x 8.05"D)
Approx. 190 g (6.7 oz)

Safety EN61010
EMC EN61326 Class A
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17.6.9 MR8990 Digital Voltmeter Unit

Temperature and humidity
range for guaranteed accuracy

Product warranty period
Period of guaranteed accuracy
No. of input channels
Measurement item
Measurement ranges

Measurement accuracy

Temperature characteristic

A/D conversion measurement
method

Integration time

Response time

Fast response

Common mode rejection ratio
Input type

Input terminals

Maximum input voltage

Maximum rated voltage to
earth

Operating temperature and
humidity ranges

Operating environment
Storage temperature and hu-
midity ranges

Dimensions

Weight

Accessories

Effect of radiated radio-fre-
quency electromagnetic field

Applicable standards

Option

23 £ 5°C (73.4 £ 9.0°F), 20 to 80% RH (when calibration is executed 30 minutes after power on)

3 years
1 year
2 channels
DC voltage
Measurement Range Effective Input Range* Maximum Input Resistance
Resolution
5 mV/div (f.s. = 100 mV) -120 mV to 120 mV 0.1 nuv
50 mV/div (f.s. = 1000 mV) -1200 mV to 1200 mV 1uV| 100 MQ or more
500 mV/div (f.s. =10 V) -12Vto12V 10 pv
5 V/div (f.s. = 100 V) -120Vto 120V 100 pv
10 MQ £5%
50 V/div (f.s. = 1000 V) -500 V to 500 V 1mV

* Guaranteed range of measurement accuracy

Measurement Range

NPLC: Less Than 1

NPLC: 1 or More

5 mV/div (f.s. = 100 mV)

+0.01% rdg. £0.015% f.s.

+0.01% rdg. £0.01% f.s.

50 mV/div (f.s. = 1000 mV)

500 mV/div (f.s. = 10 V)

+0.01% rdg.

+0.0025% f.s.

5 V/div (f.s. = 100 V)

50 V/div (f.s. = 1000 V)

+0.025% rdg.

+0.0025% f.s.

+(0.002% rdg. + 0.00025% f.s.)/°C

A ¥ modulation method

Power Frequency

Integration Time

50 Hz

20 ms x NPLC

60 Hz

16.67 ms x NPLC

NPLC: Settable from 0.1 to 0.9 (in increments of 0.1), 1 to 9 (in increments of 1), and 10 to 100 (in

increments of 10)

Within 2 ms + 2 x integration time (rising —f.s. ~ +f.s., falling +.f.s. " -f.s.)

ON/OFF

100 dB minimum (at 50/60 Hz and with signal source resistance of 100 Q maximum)

Unbalanced (floating)
Banana jacks
500 VDC

300 V AC, DC (between input channels and chassis, and between input channels)
Measurement category Il (anticipated transient overvoltage 2500 V)

Same as the host Memory HiCorder

Same as the host Memory HiCorder
-10°C to 50°C (14°F to 122°F), 80% RH or less (no condensation)

Approx. 106 mmW x 19.8 mmH x 196.5 mmD (Approx. 4.17"W x 0.78"H x 7.74"D)

Approx. 260 g (Approx. 9.2 0z.)

Instruction manual (when shipped alone)
1+0.1% f.s. (max) at 3 V/m (in 5 mV/div range)

Safety EN 61010
EMC EN61326 ClassA

L2200 Test Lead

—
|
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| 17.6.10 UB974 High Voltage Unit

Accuracy figures assume installation in a Memory HiCorder and operation after a 30-minute warm-up period at 23°C+5°C
(73°F£9°F) and 80% RH (no condensation).

Product warranty period 3 years
Guaranteed accuracy period 1 year
Number of input channels 2 channels
Measurement functions Instantaneous value, r.m.s. value (can be changed for each channel)
Measurement range 200 mV, 500 mV, 1V, 2V, 5V, 10V, 20 V, 50 V/div (mode DC)
500 mV,1V,2V,5V,10V, 20 V, 50 V/div (mode RMS)
Measurement accuracy 10.25% f.s. (Filter 5 Hz On)
RMS measurement accuracy 1+1.5% f.s. (DC, not lower than 30 Hz but lower than 1 kHz, sine waves, response time: slow)

1+3% f.s. (not lower than 1 kHz but not higher than 10 kHz , sine waves)
Crest factor: 2 (sine waves, the peak voltage is up to 1000 V)

RMS measurement response Fast: 150 ms (rising from 0% f.s. to 90% f.s.)
time Normal: 500 ms (rising from 0% f.s. to 90% f.s.)
Slow: 2.5 s (rising from 0% f.s. to 90% f.s.)
Temperature characteristic 10.05% f.s./°C
Frequency characteristic DC to 100 kHz -3 dB
Noise 30 mV p-p (typ.), 50 mV p-p (max.) (highest sensitivity range, with input shorted)
Common mode rejection ratio 80 dB or more (50 Hz/60 Hz input short-circuited)
Low-pass filter OFF, 5+50%, 50+50%, 500+50%, 5 k+50%, 50 k+50% (Hz) -3 dB
Input type Unbalanced input (floating)
Input coupling DC/GND
Input resistance 4 MQ+1%
Input capacitance 5 pF or less (at 100 kHz)
A/D resolution 16 bits
Maximum sampling rate 1 MS/s
Input terminals Banana jacks
Maximum input voltage 1000 vV DC, 700 V AC
Maximum rated voltage to 1000 V AC, DC measurement category Ill, 600 V AC, DC measurement category |V
earth (between individual input channels and enclosure as well as between individual input channels)
Anticipated transient overvoltage: 8000 V
Operating temperature and As per Memory HiCorder in which Model U8974 is installed
humidity
Operating environment As per Memory HiCorder in which Model U8974 is installed
Storage temperature and Temperature -20°C to 50°C (-4°F to 122°F)
humidity Humidity not lower than -20°C but lower than 40°C 80% RH or less
(not lower than -4°F but lower than 104°F) (no condensation)
not lower than 40°C but lower than 45°C 60% RH or less
(not lower than 104°F but lower than 113°F) (no condensation)
not lower than 45°C but not higer than 50°C 50% RH or less
(not lower than 113°F but not higer than 122°F) (no condensation)
Dimensions Approx. 106W x 19.8H x 196.5D mm (4.17"W x 0.78"H x 7.74"D)
Mass Approx. 230 g (8.1 oz.)
Effect of radiated 5% f.s. (max.) at 3 V/m
radio-frequency electromag-
netic field
Effect of conducted +5% f.s. (max.) at 3 V (5600 mV/div range, with 1 V DC input)
radio-frequency electromag-
netic field
Standards Safety EN61010
EMC EN61326 Class A
Options Model L4940 Connection Cable Set (1.5 m)

Model L4935 Alligator Clip Set (mounted on the tips of L4940, CAT IV 600 V, CAT Il 1000 V)
Model 9243 Grabber Clip (mounted on the tips of L4940, CAT Il 1000 V)

Model L4936 Bus Bar Clip Set (mounted on the tips of L4940, CAT IIl 600 V)

Model L4937 Magnetic Adapter Set (mounted on the tips of L4940, CAT IIl 1000 V)

Model L4931 Extension CableSet (to extend the length of L4940, 1.5 m)

Model L4932 Test Pin Set (mounted on the tips of L4940, CAT IV 600 V, CAT Il 1000 V)
Model L4934 Small Alligator Clip Set (CAT IIl 300 V, CAT Il 600 V)

* Model L4932 is necessary when using Model L4934.
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17.6.11 U8979 Charge Unit

General Specifications

Operating environment Indoors, Pollution Degree 2, Operating altitude: up to 2000 m (6562 ft.)

Operating temperature and 0°C to 40°C (32°F to 104°F), 80% RH or less (no condensation)

humidity

Storage temperature and -10°C to 50°C (14°F to 122°F)

humidity For -10°C or higher but lower than 40°C (14°F or higher but lower than 104°F), 80% RH

or less (no condensation)

For 40°C or higher but lower than 45°C (104°F or higher but lower than 113°F), 60% RH or
less (no condensation)

For 45°C to 50°C (113°F to 122°F), 50% RH or less (no condensation)

Standards Safety: EN61010
EMC: EN61326 Class A
Dimensions Approx. 106W x 19.8H x 196.5D mm (4.17"W x 0.78”H x 7.74"D)
Mass Approx. 250 g (8.8 oz.)
Product warranty period 3 years
Guaranteed accuracy period 1 year

Specifications of input, output, and measurement
Common specifications

Number of output channels 2 channels

Measurement mode Charge, pre-amplifier, voltage (selectable for each channel)

Input type Unbalanced input (floating)
In each channel, the voltage input terminal has the same-potential ground as the charge input ter-
minal.

Common-mode rejection ratio 80 dB or more (at 50 Hz / 60 Hz, a signal source resistance of 100 Q)

Anti-aliasing filters Cutoff frequency (fc): 20, 40, 80, 200, 400, 800, 2 k, 4 k, 8 k, 20 k, 40 k (Hz)

Switchable between on and off; the instrument automatically chooses a cutoff frequency along with
the sampling rate.
Attenuation property: -66 dB or higher at a cutoff frequency of 1.5 fc

Maximum sampling rate 200 kS/s

A/D resolution 16 bits (+ f.s. = £25,000 data points)

Maximum rated voltage to 30V AC,60VDC

earth (between each input channel and the enclosure, between any two of input channels)

Anticipated transient overvoltage: 330 V

—
|

Voltage input

Charge input

Measurement range 10, 20, 40, 100, 200, 400 mV f.s., 1, 2, 4, 10, 20, 40 V f.s.
Maximum input voltage 40V DC
Frequency characteristics DC to 50 kHz -3 dB (DC-coupled) @)
1 Hz to 50 kHz -3 dB (AC-coupled, lower cutoff frequency: 1 Hz £50%) g
Noise 80 uV p-p (typ.), 120 nV p-p (max.), with the highest sensitivity range and the terminals of each S
input connector connected with each other EE
Input resistance 1 MQ 1% :‘
Input capacitance 200 pF or less (at 100 kHz) »
Input coupling AC/DC/GND 8
Input terminals Metallic BNC terminal .
=
o
Q
=
o
S
"

Supported detector Charge-output acceleration detector

Measurement sensitivity 0.1 pC/(m/s?) to 10 pC/(m/s?)
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Measurement range 40, 100, 200, 400, 1k, 2 k, 4 k, 10 k, 20 k, 40 k, 100 k, 200 k m/s? f.s.

Measurement sensitivity: 0.1 pC/(m/s?) to 0.25 pC/(m/s?)

20, 40, 100, 200, 400, 1 k, 2k, 4 k, 10 k, 20 k, 40 k, 100 k m/s? f.s.
Measurement sensitivity: 0.251 pC/(m/s?) to 0.5 pC/(m/s?)

10, 20, 40, 100, 200, 400, 1k, 2 k, 4 k, 10 k, 20 k, 40 k m/s? f.s.
Measurement sensitivity: 0.501 pC/(m/s?) to 1.0 pC/(m/s?)

4, 10, 20, 40, 100, 200, 400, 1 k, 2 k, 4 k, 10 k, 20 k m/s? f.s.
Measurement sensitivity: 1.001 pC/(m/s?) to 2.5 pC/(m/s?)

2, 4,10, 20, 40, 100, 200, 400, 1k, 2k, 4 k, 10 k m/s? f.s.
Measurement sensitivity: 2.501 pC/(m/s?) to 5.0 pC/(m/s?)

1,2, 4,10, 20, 40, 100, 200, 400, 1 k, 2 k, 4 k m/s?f.s.
Measurement sensitivity: 5.001 pC/(m/s?) to 10.0 pC/(m/s?)

Frequency characteristics 1.5 Hz to 50 kHz -3 dB

Maximum input charge 1500 pC (when one of the higher six ranges is chosen)
150,000 pC (when one of the lower six ranges is chosen)

Input coupling AC/GND

Input terminals Miniature connector (#10-32UNF)

Input from acceleration sensor with the built-in pre-amplifier

Supported detector Acceleration detector with built-in pre-amplifier
Measurement sensitivity 0.1 mV/(m/s?) to 10 mV/(m/s?)
Measurement range 40, 100, 200, 400, 1k, 2 k, 4 k, 10 k, 20 k, 40 k, 100 k, 200 k m/s? f.s.

Measurement sensitivity: 0.1 mV/(m/s?) to 0.25 mV/(m/s?)
20, 40, 100, 200, 400, 1k, 2 k, 4 k, 10 k, 20 k, 40 k, 100 k m/s? f.s.
Measurement sensitivity: 0.251 mV/(m/s2) to 0.5 mV/(m/s?)
10, 20, 40, 100, 200, 400, 1k, 2 k, 4 k, 10 k, 20 k, 40 k m/s? f.s.
Measurement sensitivity: 0.501 mV/(m/s?) to 1.0 mV/(m/s?)
4, 10, 20, 40, 100, 200, 400, 1 k, 2 k, 4 k, 10 k, 20 k m/s? f.s.
Measurement sensitivity: 1.001 mV/(m/s?) to 2.5 mV/(m/s?)
2, 4,10, 20, 40, 100, 200, 400, 1k, 2k, 4 k, 10 k m/s? f.s.
Measurement sensitivity: 2.501 mV/(m/s2) to 5.0 mV/(m/s?)
1,2, 4,10, 20, 40, 100, 200, 400, 1 k, 2 k, 4 k m/s? f.s.
Measurement sensitivity: 5.001 mV/(m/s?) to 10.0 mV/(m/s?)

Power supply for detector 1 Hz to 50 kHz -3 dB
Maximum input charge 3.5 mA £20%, 22 V +5%
Input coupling AC/GND

Input terminals Metallic BNC terminal

Specifications for accuracy

Conditions of Guaranteed accuracy period: 1 year

guaranteed accuracy Guaranteed accuracy period after adjustment made by Hioki: 1 year
Temperature and humidity for guaranteed accuracy: 23°C £5°C (73°F +9°F), 80% RH or less
Warm-up time: 30 minutes or more
Specified after execution of zero-adjustment

Accuracy of voltage 10.5% f.s. (with the filter set at 5 Hz)

measurement

Temperature characteristic of 10.05% f.s./°C

voltage measurement

Accuracy of amplitude with 2% f.s.
charge inputted

Temperature characteristic 10.2% f.s./°C
with charge inputted

Accuracy of amplitude 2% f.s.

inputted from acceleration

detector with built-in

pre-amplifier

Temperature characteristics 10.2% f.s./°C

of input from acceleration

sensor with the built-in

preamplifier

Effect of radiated +10% f.s. (max.) at 3 V/m (with the filter set at 5 Hz)
radio-frequency

electromagnetic field

Effect of conducted +10% f.s. (max.) at 3 V (with the filter set at 5 Hz)
radio-frequency

electromagnetic field
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Specifications of functions

Low-pass filter Off, 5 £50% (voltage input only), 500 £50%, 5k +50% (Hz) -3 dB

TEDS IEEE1451.1.4 Class 1 compliant
The instrument reads out sensor information to automatically configure the sensitivity setting.

—
|
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| 17.6.12 UB793 Arbitrary Waveform Generator Unit

General Specifications

Operating environment As per Memory HiCorder in which Model U8793 is installed
Operating temperature and As per Memory HiCorder in which Model U8793 is installed
humidity
Storage temperature and -20°C to 50°C (-4°F to 122°F), 80% RH or less (no condensation)
humidity
Standards Safety EN61010
EMC EN61326 Class A
Dimensions Approx. 106W x 19.8H x 196.5D mm (4.17"W x 0.78”H x 7.74”D) (excluding protrusions)
Mass Approx. 250 g (8.8 0z.)
Product warranty period 3 years
Options Model L9795-01 Connection Cable (terminal type: SMB terminal/mini-alligator clip)

Model L9795-02 Connection Cable (terminal type: SMB terminal/BNC terminal)

Output Specifications
Basic Specifications (common for FG function and arbitrary waveform generation function)

Conditions of guaranteed Guaranteed accuracy period: 1 year
accuracy Guaranteed accuracy period from adjustment made by Hioki: 1 year
Temperature and humidity for guaranteed accuracy: 23°C+5°C (73°F+9°F), 80% RH or less
Warm-up time: at least 30 min.
Power supply frequency range for Memory HiCorder in which Model U8793 is installed:
50 Hz/60 Hz + 2 Hz

Number of output channels 2 channels

Output terminals SMB terminals

Output type Unbalanced output (floating)

Maximum rated voltage to 33VACrmsor70V DC

earth (between individual output channels and enclosure/external I/O terminals as well as

between individual output channels)
Anticipated transient overvoltage: 330 V

Maximum output voltage -10Vto 15V

Amplitude setting range 0V p-p to 20 V p-p (setting resolution: 1 mV)
DC offset setting range -10 V to 15 V (setting resolution: 1 mV)
Output impedance 1Qorless

Maximum output current +10 mA (per channel)

Allowable load resistance 1.5 kQ or greater

Output format Waveform output/open/short

FG Function Specifications

Output waveform Sine wave, rectangular wave, pulse wave (variable duty ratio), triangular wave, ramp wave, DC
Output frequency range 0 Hz to 100 kHz (setting resolution: 10 mHz)

Output frequency accuracy +0.015% of setting

DC output accuracy +0.05% of setting+10 mV

DC output temperature (2£0.005% of setting+1 mV)/°C

characteristic

Amplitude accuracy 10.5% of setting£10 mV p-p (not lower than 10 mHz but not higher 10 kHz)

+0.8% of setting+10 mV p-p (higher than 10 kHz but not higher than 50 kHz)
+1.0% of setting+10 mV p-p (higher than 50 kHz but not higher than 100 kHz)

Amplitude temperature (2£0.05% of settingt1 mV p-p)/°C
characteristic

DC offset accuracy 10.5% of setting£10 mV

DC offset Temperature (£0.05% of setting+1 mV)/°C

characteristic
Phase difference setting range  -360° to 360° (setting resolution: 0.1°)
Jitter Within 50 ns p-p (rectangular waves, pulse waves, triangular waves, ramp waves)

Pulse waves duty ratio setting  0.1% to 99.9% (setting resolution: 0.1%)
range Valid with a pulse width of 500 ns or greater
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Pulse waves duty ratio accura-  +0.1% of period (not lower than 10 mHz but not higher than 5 kHz)
cy 10.5% of period (higher than 5 kHz but not higher than 20 kHz)
+1.0% of period (higher than 20 kHz but not higher than 100 kHz)

Arbitrary waveform generation function specifications

Output waveform Waveforms measured with the 8847, MR8847, MR8847A, MR8827, MR8740, or MR8741
Memory HiCorder (Logic waveforms are not supported.)
Waveforms measured with the PW3198 Power Quality Analyzer (via SF8000)
Waveforms saved by the 7075 Waveform Generator (via SF8000)
Waveforms created in CSV format (via SF8000)
Waveforms created with the SF8000 Waveform Maker

Voltage axis resolution 16 bits

Waveform memory capacity 256 kW/channel x 8 blocks

Low-pass filter 2nd-order LPF, 50 Hz to 1 MHz (14 steps in 1-2-5 progression)
D/A refresh rate Max. 2 MHz (setting resolution:10 mHz)

Clock frequency accuracy +150 ppm

Clock frequency jitter Within 50 ns p-p

Delay -250,000 to 250,000 (settable in increments of 1 data point)
Loop count 1 to 50,000 or oo

Sweep Functional Specifications

Sweep waveforms Non-DC FG waveforms, arbitrary waveforms
Sweep form Linear
Sweep target FG waveforms: Frequency, amplitude, offset, duty ratio (pulse waves only)

(Simultaneous sweeping of frequency, amplitude, and offset)
Arbitrary waveforms:  Clock frequency, amplitude, offset
(Simultaneous sweeping of clock frequency, amplitude, and offset)

Sweep time setting range 10 us to 1000 s (setting resolution: 10 ps)

Program Function Specifications

Sequence length Output by connecting up to 128 steps

Step control Ability to set an FG waveform, sweep waveform, or user waveform for each step
Ability to set the number of loops (for sweep waveforms) or output time (for FG and arbitrary wave-
forms) for each step

Hold settings ON/OFF setting for each step

Output time setting range 10 us to 1000 s (for FG and arbitrary waveforms)

Step loop count setting range 1 to 1,000 (for sweep waveforms)

Overall loop count setting 1 to 50,000 or oo

range 17

Monitor functions Display of step number being executed, step loop count, and overall loop count

Other Specifications o

Channel synchronization Ability to set the phase between channels on the same module and between modules QD;

Self-test function Ability to monitor output voltage value =t
Monitor resolution: 10 mV C_E
Monitor accuracy: +3.0% f.s. (f.s.=15 V) -

Output start/stop By operating key on the Memory HiCorder or applying a signal to the unit’s external control terminal ~

External input Cancel hold and transition to next step on low-level signal input from an external source -g)
while using the program function. 8
Control voltage level: 3.5V to 5.0 V (high level), 0 V to 0.8 V (low level) =
Response pulse width: 100 ps or greater (low level) 8

External output Output during waveform output g
Output format: Open-drain output (with 5 V voltage output, active low) 3
Output voltage level: 4.0V to 5.0 V (high level), 0 V to 0.5 V (low level)
Maximum switching capacity: 5V to 30 V DC, 50 mA

External I/O terminals Push-button type terminal block

Waveform output indicator Red LED on during waveform output and off when output is off
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| 17.6.13 MR8790 Waveform Generator Unit

Accuracy figures assume installation in a Memory HiCorder and operation after a 30-minute warm-up period at 23°C+5°C
(73°F£9°F) and 80% RH (no condensation).

General Specifications

Product warranty period 3 years
Guaranteed accuracy period 1 year
Guaranteed accuracy period 1 year
after adjustment made by Hio-
ki
Number of output channels 4 channels (all channels isolated from each other and from the enclosure and outputs)
Self-test function Included (with voltage and current monitor)
Voltage and current monitor Resolution: 5 pA (current monitor)
function (switchable) 10 mV (voltage monitor)
Monitor accuracy: +3.0% f.s. (f.s. = 10 V [voltage monitor] or 5 mA [current monitor])
Maximum output current 5 mA
Allowable load resistance 2 kQ or greater
Output terminals SMB terminals
Output configuration Waveform output/open/short circuit
Output relay switching time 5 ms or less
Output protection Output current limited to 40 mA (when output is shorted)
Maximum rated voltage to 33 VAC rms or 70 V DC (between individual output channels and enclosure as well as
earth between individual output channels)
Anticipated transient overvoltage: 330 V
Operating temperature and As per Memory HiCorder into which the MR8790 is installed
humidity
Operating environment As per Memory HiCorder into which the MR8790 is installed
Storage temperature and -20°C to 50°C (-4°F to 122°F), 90% RH or less (no condensation)
humidity
Dimensions Approx. 106W x 19.8H x 196.5D mm (4.17"W x 0.78"H x 7.74”D) (excluding protrusions)
Mass Approx. 230 g (8.1 oz.)
Standards Safety EN61010
EMC EN61326 Class A
Effect of radiated +3% f.s. (max.) at 3 V/m (f.s.=10 V)

radio-frequency
electromagnetic field

Effect of conducted 1% f.s. (max.) at 3 V (f.s.=10 V)

radio-frequency electromag-

netic field

Options Model L9795-01 Connection Cable (terminal type: SMB terminal/mini-alligator clip)

Model L9795-02 Connection Cable (terminal type: SMB terminal/BNC terminal)

Voltage Output Specifications

Maximum output voltage +10V
Resolution 16 bits
Output frequencies Output frequencies: DC, 0 Hz to 20 kHz (sine waves)

Setting resolution: 1 Hz
Frequency accuracy: +0.01% of setting
Amplitude Setting range: OVp-pto20V p-p
Setting resolution: 1 mV
Amplitude accuracy: +0.25% of setting +2 mV p-p (not lower than 1 Hz but not higher than 10 kHz)
10.6% of setting +2 mV p-p (higher than 10 kHz but not higher than 20 kHz)
DC offset Setting range: -10Vto 10V
Peak value including amplitude and DC offset is limited to +10 V.
Setting resolution: 1 mV
Offset accuracy: +3 mV

DC output Output accuracy: +0.6 mV
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17.6.14 MR8791 Pulse Generator Unit

General Specifications

Temperature and humidity for
guaranteed accuracy
Guaranteed accuracy period
Product warranty period
Operating temperature and
humidity

Operating environment
Storage temperature and
humidity

Maximum rated voltage to
earth

Dimensions

Mass

Number of output channels

Output mode 1

Output mode 2
Logic output:

Open collector Output:

Output mode 3
Open-collector output defini-
tion

(rising time [10% to 90%])
Self-test function

Relay switching time
Standards

23°C+5°C (73°F%9°F), 80% RH or less (no condensation) (When installed in the Memory
HiCorder)

1 year

3 years

As per Memory HiCorder in which Model MR8791 is installed

As per Memory HiCorder in which Model MR8791 is installed
-20°C to 50°C (-4°F to 122°F), 90% RH or less (no condensation)

33 VAC rms or 70 V DC (between output channels and enclosure)
Anticipated transient overvoltage: 330 V

Approx. 106W x19.8H x 196.5D mm (4.17"W x 0.78”H x 7.74”D) (excluding protrusions)
Approx. 230 g (8.1 oz.)
8 (output channels and enclosure isolated; output units isolated)
(channels not isolated from each other [common GND]) (channels not isolated from output
connector frame [common GND])
Pattern output/pulse output (switched for all 8 channels at once)
Logic output/open-collector output (set separately for each of 8 channels)
Output voltage level: 0V to 5V (high level 3.8 V or greater, low level 0.8 V or less)
Rated current: 5 mA
Collector/emitter absolute maximum rated voltage: 50 V
Over-current protection: 100 mA
Output/open (= self-test) (switched for all 8 channels at once)

5 us (max.) (load capacity of 1000 pF, pull-up resistance of 1 kQ)

Detected voltages: High level 3.4 V or greater, low level 1.6 V or less
5 ms or less (logic/open collector switching, output/open [self-test] switching)

Safety EN61010
EMC EN61326 Class A

Pulse Output Specifications

Output frequency

Duty ratio

Minimum pulse width

Setting range: 0 Hz to 20 kHz (set separately for each of 8 channels)

Setting resolution: 0.1 Hz

Frequency accuracy: 100 ppm

Setting range: 0.1% to 99.9%, 0, 100% (DC)
Setting resolution: 0.1%

{100 ppm (setting period) +150 ns} of setting
Priority to the “Minimum pulse width”and “Open collector output regula-
tion” specifications

Duty ratio accuracy:

1 us

Pattern Output Specifications

Clock frequency

Memory (Pattern)

Range: 0 Hz to 120 kHz (Common for 8 channels)
Setting resolution: 10 Hz
Frequency accuracy:  +100 ppm of setting

2,048 words (16,384 bits = 2,048 words x 8 bits/word)

—
|
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Output Connector Specifications

10250-52A2PL: Sumitomo 3M products (SCSI-2 connector), (Centronics half-pitch 50 pins socket-

contact)
Pin Signal name Pin Signal name

1 I_GND 26 I_GND
2 CH1 7 I_GND
3 CH2 28 I_GND
4 CH3 29 I_GND
5 CH4 30 I_GND
6 I_GND 31 I_GND
7 CH5 32 I_GND
8 CH6 33 I_GND
9 CH7 34 I_GND
10 CH8 35 I_GND
11 I_GND 36 I_GND
12 NC 37 I_GND
13 NC 38 I_GND
14 NC 39 I_GND
15 NC 40 I_GND
16 I_GND 41 I_GND
17 NC 42 I_GND
18 NC 43 I_GND
19 NC 44 I_GND
20 NC 45 I_GND
21 I_GND 46 I_GND
22 TEST2 (DINO3)I |47 I_GND
23 TEST3 (DINO2) (48 I_GND
24 NC 49 I_GND
25 NC 50 I_GND
Frame F_GND

CH1 to CH8: Pulse output

|_GND: Isolation GND (insulated GND)

F_GND: Non-Isolation GND (main instrument GND)
NC: No Connect

TESTn: Test pin DO NOT CONNECT

Recommended connection cable: KB-SHH2: Sanwa Supply (SCSI-2 connector) (Centron-
ics half 50-pin male)
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Chapter 18

Transporting
Pack the instrument so that it will not sustain damage during shipping, and
include a description of existing damage. We cannot accept responsibility for
damage incurred during shipping.
Use the original packing materials when transporting the instrument, if possible.

ACAUTION To avoid damage to the instrument, remove the USB memory stick before ship-
=  ping the instrument.

Replaceable Parts
Certain parts require replacement periodically and at the end of their useful life:
(Useful life depends on the operating environment and frequency of use. Opera-
tion cannot be guaranteed beyond the following periods)

Part Life
Fan Motor Approx. 60,000 hours
Power Source Approx. 50,000 hours

Approx. 45,000 hours

(The useful life of electrolytic capacitors varies greatly accord-
ing to the operating environment. In severe operating environ-
ments (40°C ambient temperature), degradation occurs in
about four years, so they should be replaced periodically.)
Approx. 10 years

This instrument contains a built-in lithium battery to back up
settings and the real-time clock. Have the battery replaced if
the date and time are found to lag substantially or if settings
are not retained when power is turned off and back on. Con-
tact your dealer or Hioki representative.

Electrolytic
Capacitors

Lithium Battery

The fuse is housed in the power unit of the instrument. If the power does not turn
on, the fuse may be blown. If this occurs, a replacement or repair cannot be per-
formed by customers. Please contact your dealer or Hioki representative.

90IAI8S pue soueuaUiR) gl Jerdeyn
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18.1 Trouble Shooting

If damage is suspected, check the "Troubleshooting" section before
contacting your dealer or Hioki representative.

If Power and Operating Mouse Malfunction

Symptom

Check Item, or Cause

Remedy and Reference

The display does not
appear when you turn the
power on.

Is the power cord disconnected?
Are connections made correctly?

Verify that the power cord is connected
properly.
"2.4 Supplying Power" (p.55)

Cannot operate the instru-
ment with a mouse.

* Is the USB mouse connected?
* Are you using a hub or special
mouse?

* |Is there a source of interference
nearby?

» Check the USB connector.

* If you are using a hub, connect the
mouse directly to the instrument.
Use an ordinary mouse.

* Move the mouse away from the source
of interference.

If the Display or Operations Malfunction

Symptom

Check Item, or Cause

Remedy and Reference

Data is not displayed on
an external LCD monitor.

* Is it connected properly?

» |s it a digital LCD monitor?
* Are you using a VGA-DVI adapter
cable?

» Check the connections and power of the
instrument and LCD monitor.

* An analog monitor (VGA output) cannot
be used. Use an LCD monitor with a DVI-
D (digital output) connector.

The monitor flickers.

* Is there a source of interference
nearby?

» Are you using a special LCD moni-
tor? (Although extremely uncom-
mon, flickering may be caused by
incompatibility with the LCD monitor.)

* Move the cable away from the source of
interference.
* Use an ordinary LCD monitor.

A waveform does not
appear when measure-
ment is started

* Is the “Pre-Trigger wait” message
displayed?

* |Is the "Trigger wait" message dis-
played?

When pre-triggering is enabled, triggering is
ignored until the pre-trigger portion of the
waveform has been acquired. Recording
starts when a trigger occurs.

No changes occur in the
displayed waveform.

* |Is the clamp sensor or connection
cable connected correctly?

» Is the vertical axis (voltage axis)
range set properly?

* |s the low-pass filter enabled?

Verify that the clamp sensor or connection
cable is connected correctly.
Verify the input channel settings.

While measuring with the
memory function, the dis-
played frequency is much
lower than the actual fre-
quency.

Aliasing may be occurring.

Change the timebase to use a faster sam-
pling rate.

"3.4.2 Time Axis Range and Sampling
Rate" (p.67)
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If the Display or Operations Malfunction

Symptom

Check Item, or Cause

Remedy and Reference

The displayed waveform
size does not change
when the input range is
changed.

Is the Variable function enabled?

Turn the Variable function off.

"7.5 Variable Function (Setting the
Waveform Display Freely)" (p.155)

If Saving is Not Possible

Symptom

Check Item, or Cause

Remedy and Reference

If saving is not possible to
the USB memory stick

» |s the storage media inserted properly?
» |s the storage media formatted?

* Is the remaining capacity of the storage

media too low?

¢ Has the number of files in the folder

reached the limit?

"2.3 Recording Media Preparation™
(p-53)

"Media information" (p.84)

Others

Symptom

Check Item, or Cause

Remedy and Reference

The response of remote
control is very slow.

Check the java settings.

About the java settings, see the applica-
tion disk supplied with the instrument.

If the cause is unknown

Perform a system reset. All settings are returned to their factory defaults.
See: "18.2 Initializing the Instrument" (p.374)
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I 18.2 Initializing the Instrument

| 18.2.1 Initializing System Settings (System Reset)

Select groups of settings currently in force on the instrument, and initialize the settings. Initialization returns
the instrument to the factory default state. By default, the setting of [Setting (Stat, Ch, Trig)] and [Setting

(Env)] are selected for initialization in this screen.

Procedure

To open the screen: Right-click and select [SYSTEM] — [Init] sheet

1 Move the flashing cursor to the item you want to initialize.

2 Select [On].
Select [Off] for the groups of settings that you do not want to initial-
ize.

(Status, Ch, Trig- Current settings in Status screen, Channel screen,
ger) and Trigger setting window (Default setting: On)

(Environment) Current settings in the Environment sheet and File
Save sheet (Default setting: On)

(Interface) Current settings in the Interface sheet (Default setting:
Off)

3 Move the flashing cursor to the [System Reset].

4 Select [Exec].

A confirmation dialog box appears.
5 Select [Yes].

To cancel initializing:
Select [No].
Initialization is complete when "System initialized" appears.

| 18.2.2 Initializing Waveform Data

Discard the waveform data saved in memory and initialize the data.

Procedure

To open the screen: Right-click and select [SYSTEM] — [Init] sheet

1 Move the flashing cursor to the [Clear Wave Data].

2 Select [Exec].

Initialization is complete when "Waveform data erased." appears.

3 Svstem Reset

1| On |{5tatus, Ch, Trigzer)
2| On [{Environment)
0ff |{Interface)

MNo. ]
378-1

abled setting

[lnitializel

[ Mo. 1 Clear Wave Data ]

MNo. 2 System Reset
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I 18.3 Error Messages

A screen message appears whenever an error occurs. In either case, take the remedial action indicated.
A beep may sound if the beeper setting on the [Environment] sheet is [Warn] or
[Warn+Action].
See: "Chapter 14 System Environment Settings" (p.309)

Warning Display

ol e Lt ] Appears just once when an error
occurs. Disappears within a few
Displayed Message seconds.
Number (Msg No.) Also disappears when clicking
the mouse.
Message = WARNING 854:Cannot use. (Over|ay)
Displayed Warnings
Msg . .
No. Message Remedial Action Reference
10 Mount media. Set the recording media. *2.3 Recording Media Prep-
aration" (p.53)
11 lllegal format. Wrong recording format. Reformat the media. 2-3-2 Formatting Storage

Media" (p.54)

12 Can not write. ertg-pro'tectlon' is enabled on the storage i
media. Disable it.
Saving is not possible because of insufficient

space on the storage media. Delete files or re-

"4.4.4 Deleting Files & Fold-

13 Disk full while accessing the file. place the storage media. If measuring, " (0.106
Stop measurement, then replace the storage ers” (p-106)
media.
14 File is read only. File is read only. Deletion is not permitted. -
15 Access to the file was denied. An internal fault may have occurred in the in- i
strument. Turn the instrument off and back on
The file name already exists: cannot . "4.4.6 Renaming Files &
16 save. Change the file name. Folders" (p.107)
17 The folder name already exists. Change the folder name.
Not enough free space in the folder to Either delete files in the saving qestlnatlgn
18 . folder, or change to another saving destina- -
create file. .
tion.
19 Folder not empty. The folder is not empty, be sure you want to i
delete.
20 The maximum length of a file name, in- File names including the path must not exceed i
cluding its path, is 255 characters. 255 characters.
An internal error occurred. Check the storage
21 Internal error. . -
media.
22 No waveform data to save. Acquire waveform data. -
24 There is no calculation result. There is no. calculatlonl result. Save results af- "Cha_pter 9 Nl_JmericaI Cal-
ter performing calculation. culation Functions" (p.211)
26 Invalid folder path. Route cannot be specified. -

As other dialogs are displayed, selective sav-
When executing, select [No] as the save ing cannot be carried out. Either set the selec- "4.2.3 Saving Data Selec-
property. tive saving during execution to [No] or close | tively (SAVE)" (p.93)
the dialog and re-save.
Unable to perform operation because wave-
form evaluation is enabled. Turn off waveform
evaluation.

29 The record length was restricted. - -

27

Pressed key invalid (waveform evalua-
tion).

"13.3 Setting the Waveform

2
8 Evaluation Mode" (p.300)
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"6.2 Specifying a Waveform
Range (A/B Cursor)"
(p-124)

The A/B cursors overlap. Check the cursor po-

31 AI/B cursor positions invalid. "
sitions.
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Displayed Warnings
mﬁg Message Remedial Action Reference
32 Zero-adjustment needed. Perform zero-adjustment. 26 Adjusting the Zero Po-

sition (Zero-Adjust)" (p.58)

33 Disabled key. Close the dialog. -
. " _| "7.3 Displaying New Wave-
34 Invalid key pressed (Overlay) lThg key ogle r:tlon is prohibited because Over forms Over Past Waveforms
ay Is enabled. (Overlay)" (p.146)
q . . "Chapter 8 Trigger Set-
36 No trigger has been set. Set trigger criteria. tings" (p.189)
Use of logic channels has reduced ana- || . . ) )
38 log waveform resolution from 16 to 12 Using channels LA - LB reduces resolution of |"7.9 Setting Details of Mod-
bits Ch1 - Ch2 to 12 bits. ules” (p.161)
Check if no load is applied to the strain gauge "7.9.4 Setting Model 8969
39 Auto balance failed. transducer and the strain gauge transducer is = and U8969 Strain Unit"

correctly connected to a measuring object.

(p.165)

40

Voltage Sag triggering is disabled. (Val-
id time base range: 20 ps/div to 50 ms/

Voltage Sag triggering can be used only when

the time base is between

"8.3.1 Analog Trigger Set-
tings and Types" (p.192)

div) 20 ps/div to 50 ms/div

42 There is not enough data in the memo- Measure the data portion required for calcula- | "10.1 Waveform Calcula-
ry. tion. tion Workflow" (p.228)

43 Stopped. - )
Channels may no longer be able to be If logic channels A and B of the machine are )

46 used by frequency units due to logic  used, the respective frequency units at chan- >3 Logic Channel”
use. nels 1 and 2 cannot be used. (p-79)

47 :This unit cannot be used because it is Display the [Init] sheet on the SYSTEM

not AAF aligned.

There are units on which AAF cannot be

screen.

Execute the [System Information] and check

the software items.

= set to On because of lack of adjustment. If [Not AAF aligned] is displayed, send the
unit for repairs.
. . The Roll Mode cannot be used when Overlay -2 Displaying Waveforms
50 Roll Mode is not available. . bled During Recording (Roll
is enabled. Mode)" (p.145)
. The pre-trigger function is not available when | "Chapter 16 External Con-
51 Cannot use. (Pre Trigger) using external sampling. trol (MR8741 Only)" (p.335)
52 Cannot use. (Roll Mode, Memory Divi- If the waveform calculation function is used, | "10.1 Waveform Calcula-
sion) these functions cannot be used. tion Workflow" (p.228)
Cannot use. (Roll Mode, Memory Divi- If one function is used, the other functions 7.2 Displaying Waveforms
53 _. Wave Calculati tb d During Recording (Roll
sion, Wave Calculation) cannot be used. Mode)" (p.145)
L : _"7.3 Displaying New Wave-
54 Cannot use. (Overlay) Thetr?veél‘aﬁ/ fungtlon Is not available when us forms Over Past Waveforms
ing the Roll mode. (Overlay)" (p.146)
L. . . "7.2 Displaying Waveforms
55 Cannot use. (Overlay, Memory Division, If roll mode is used, these functions cannot be During Recording (Rol

Wave Calculation)

used.

Mode)" (p.145)

Cannot use roll mode when using external

"7.2 Displaying Waveforms

57 Cannot set. (External sampling) . During Recording (Roll
sampling. Mode)" (p.145)
. Rated capacity/Rated output has exceeded
58 Rated capacity/rated output error. selected range. Input correct value. Note (p.151)
59 Cannot use. (Roll Mode, Wave Calcula- If the memory division function is used, these | "11.1 Recording Settings"
tion) functions cannot be used. (p.243)
60 No waveform data. Acquire waveform data. -
Shorten the measurement record length. . _
68 Recording length is too long. The maximum record length that can be calcu- 3.4.3 Recording LeTgth
lated is 2,000 div. (number of divisions)" (p.70)
91 LAN: Bad IP address. Check the IP address. "15.1 LAN Settings and
95 LAN: Connection timed out. Check the transmission setting. Connection (Before Using
- - FTP/Internet Browser/Com-
97 LAN: Network error. Check the connections between the instru- mand Communications)"

ment and connection destination.

(p.314)
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Ms

g
No. Message

Remedial Action

Reference

Inappropriate setfing of time axis for

100 waveform data.

Return the time axis to the fime axis sefting
when the waveform was measured.

Some blocks are different in time axis

101 setting from the others.

Set the same time axis setting for all search
target blocks.

If they cannot be the same, set the search
range to display blocks only.

"3.4.2 Time Axis Range and
Sampling Rate" (p.67)
"8.12 Using trigger settings
to search measurement da-
ta" (p.209)

1 Some blocks are different in units con-
figuration from the others.

Unify the unit configuration of search target
blocks.

If they cannot be the same, set the search
range to display blocks only.

No data matching your search condi-

103 tion.

Check the trigger setting.

There is no data in the search target

104 channel.

Select channels with measurement data in the
search target.

There is a block with no data in the
search target channel.

105

Select blocks with measurement data in the
search target.

"8.12 Using trigger settings
to search measurement da-
ta" (p.209)

Some blocks are different in measure-

106 ment mode of unit from the others.

Blocks different in measurement mode cannot
be searched.

Some blocks are different in measure-

108 ment mode of unit from the others.

Set the search range within the display blocks.

"8.12 Using trigger settings
to search measurement da-
ta" (p.209)

No space to store waveform data at

110 .
copy location.

Create empty space by deleting waveform
data from copy location

"7.10 Register the Waveform
in the U8793 Arbitrary Wave-
form Generator Unit" (=
p.184)

No space to register arbitrary waveform

m data.

Create empty space by deleting waveform
data from registration location.

"7.10 Register the Waveform
in the U8793 Arbitrary Wave-
form Generator Unit" (=
p.184)
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18.4 Self-Test (Self Diagnostics)

I 18.4 Self-Test (Self Diagnostics)

The following self-test checks are available.

Procedure

To open the screen: Right-click and select [SYSTEM] — [Init] sheet

No. 1 ROM/RAM  Check —]— Check the instrument's internal memory (ROM and RAM). The results are
displayed on the screen. (p.378)

Ho. 2 Printer Check — — The instrument does not support the use of a printer. Clicking this has no effect.

No. 3 Display Lheck —— Check the screen display (color check, gradation check). (p.379)

No. 4 Key Check —— The instrument does not support the use of keys. Clicking this has no effect.

No. § System Information J— Check the system configuration. (p.379)

18.4.1 ROM/RAM Check

This check tests the instrument's internal memory (ROM and RAM).

1 Move the flashing cursor to the [ROM/RAM Check] item.

2 Select [Exec].
The ROM/RAM check starts.
The following checks are performed in the sequence shown.

Program ROM—>Address bus—>Backup RAM—> Work RAM—>
Video RAM—>Storage RAM

Do not turn the power off during the check. SSS—S———————
%* Check ROM/RAM x ROM Yer @

Program ROM . . . . . . [ NG 1 ROM = FFFE, SUM = F|
Address bus . . .. .. [ OK 1]
Backup RAM. . . . . . . [ OK 1]
Work RAM. . ... L. L ] Adr: ACOOSF2E

The judgment results appear when the check finishes. Video RAM. ... [ OK ]

OK: Normal Storage RAT. . . . . . r 1

NG: Error

If "NG" appears, ask to have the instrument repaired. ||| | I:::;-

Click the mouse to return to the previous screen.

NOTE « Performing a ROM/RAM check will cause measurement data to be erased.
T — Save the measurement data to other media before performing the ROM/RAM
check.

* A ROM/RAM check cannot be stopped part way through.
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18.4 Self-Test (Self Diagnostics)

Procedure (Common for Display Check, System Configuration Check)

To open the screen: Right-click and select [SYSTEM] — [Init] sheet

18.4.2 Display Check

This check tests the condition of the display screen.

1 Move the flashing cursor to the [Display Check] item.

Screen Changes

2 Select [Exec]. glolo}: c\:mvigk (Rede, G(jr_e;etn, Blue,
A red screen appears. ack, ite)— Gradiation

check (Red, Green, Blue, Black,
White)— Color pattern—Original
3 Check the condition of the display. screen.

Left-click the mouse to change the screen.

If the display screen seems ab-
The original screen reappears normal, request repairs.

18.4.3 System Configuration Check

The list of installed options and other system information appears in a separate window.

1 Move the flashing cursor to the [System Information] item.

2 Select [Exec].

The System Configuration List appears.

To reappear the original screen:
Left-click the mouse.

|
Currently selected  Internal memory
interface capacity

System Information
MRE740 MEMCRY HiCCRDER] R
Ch Mode | Hame Resalution Samp | ing Firmware
Chl 8966 ANALOG 12-bit 20M5 /s ]
Ch2 8966 ANALOG 12-bit 20M5 /s _
Ch3 §966 ANALOG 12-bit 20M5 /2 ]
Chd 8966 EMALOG 12-bit 20M5 /5 ] Model number, name,
ChS 3967 TEMP 16-bit 1.80 resolution and Samp“ng
Ché 5967 TEMP 16-bit 1.68 _rate of each installed
Ch? 8967 TEMP 16-bit 1.66 module (unit)
Cha 8967 TEMP 16-bit 1.66
Che  [8972 DC/RMS 12-bit 1M5/s ] o
Chig 8972 OC/RMS 12-bit 1MS /s _ >
Chil 8972 OC /RMS 12-bit 1M5 /s ] %
Chiz  [8972 DC/RMS 12-hit 1M5/s ] @
Chl13 8966 ANALOG 12-bit 20MS /s ] -
Chl4 8966 ANALOG 12-bit 20M5 /s ] ©
ChiSt 8978 FREQ 16-bit _ =
Chil6 8978 FREQ 16-bit ] %
Storage RAM: : 512MWord Firmware WYersion @ ¥3.82 l Firmware version no. 5}
Board Revision: 16681 | Board revision no. S
[FPGA Version] | 3
[Communication] Storage VYersion: 8873:8163 — FPGA version no. @
Interface :LAN 10 Version: 0262 g
_‘ LCOC Yersion: @852 PUSH ANY KEY a
[¢))
<.
(@}
)]
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18.5 Updating the Instrument

18.5 Updating the Instrument

Each of block | and block Il need to be updated for MR8740. The version update file is the same for
both block | and block II.

1 Right-click to display the list menu, and then click [FILE] to open the File screen.

HIOKI| File [Ta_waveform|1e-ses 11:18:37
USBL: \HIDKI_MRBT467 1
Digp Change Name Type Date™~  Time Size
DISP 3 [V]MRs 748y 302 -PRG 12-08-27 13:48:26 3.0HE |
TRIG.SET >
STATUS 3
CHAN ¥
S¥STEM >
Measure &
START _%a
STOP ——
MANUAL TRIG Media Info Use o sy
Other [Totall [Current] g B
1.5ize 7.4G6B 4.File Count 1 =
HELP 2.Free 6,968 S.Folder Count 8 I
SA"U'IE 3.Use S51ME 6.Count 4999 4
For details of the file operating command, please press HELP to S iz
Hint  confirm. ;JF_;A Pose

2 Double-click the MR8740/MR8741 version update file in the list.

| Hioki] Eile [To wavetorm|18-See 11:18:37
USB1: \HIOKI_MRE748Y Ch

Hame Tvpe Date %7 Time Size
[ MrE748v302 .PRGE 12-08-27 13:40:26 3.0MB |

* A version update file is indicated with the |I| icon.
* If you cannot find a version update file, refer to the next page.

3 When the file information appears, check the information and then click [Exec] to start the
version update.

Once you start the update, do not turn the power off until it is finished.

Hioi File [To wave form|18-sep 11:21:45
USBL:sHIOKI_MR&74a% Ch

Name Type Date 7 Time Size
[t ]HRa746v302 -PRG 12-66-27 13:46:26 5.0MB |

—» Click [Exec] to start the
version update.

Command Load Info —> Flle information
Type : Frogram
Name : MRE746Y 362
Model - MRE746
Version : V3.2

X Execute the command shown by a blinking cursor when the execution function
Hint is pressed. To operate files in other media, press the media change.
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18.5 Updating the Instrument

©

If the version update file is not displayed on the File screen

The possible causes are as follows.
(Example: When the version update file is saved in the "HIOKI_MR8740" folder of the USB mem-

ory stick)
B Wrong media is selected

Check the address displayed at the top of the screen.There is no problem if the address begins
with "USB1".

— To waveform|18-Sep 11:18:37
[ USBl:\HIDKI_MRSM@\] h

Name Type Date W7 Time Size

IO Ty mroe GGG A A e R

* If the address does not begin with "USB1":
Click [Change Media] on the right of the File screen and then click [USB Stick] in the displayed
list.

To waveform)10-Sep 11:18:37 1]10-8ep 11:24:23
h ]
Size
8.amMB

—p Click [Change Media].

e

Click [USB Stick] to switch to the q———
USB memory stick.

eime st T

B Wrong folder is selected

Check the address displayed at the top of the screen. There is no problem if the address is
"USB1:\HIOKI_MR8740\".

[ Hioki P ST . To waveform|18-Sen 11:15:37
[ USBl:\HIDKI_MRSM@\] Ch

Name Type Date W7 Time Size

IO Ty mroe GGG A A e R

* If the address does not begin with "USB1:\HIOKI_MR8740\":
Left-click the part enclosed by a red line in the figure below until "USB1:\" is displayed for the
address. When it is displayed, double-click the HIOKI_MR8740 folder in the list.

L0 P Tn wavefnrm|18-Sep 11:18:37
(1USBL: \HIOKI_MRE748: fn
Name Type Date 7 Time Size
ITIII A0 nne 19 ae 27 A2 A0 < kD 1
Click the part enclosed by a red line until "USB1:\" is displayed, and then double-click the
| Hio] || PSRN To_waveform|18-See 11:27:89
USB:]: s 5
\ 4 Name Type Date W7 Time Size
CIHIOKI _MR&740 Folder 12-89-18 11:24:23

HTAKT WDe2TC ErlAnw 17 _na_1m; 11 Am-an
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18.6 Cleaning

I 18.6 Cleaning

Cleaning the Instrument and Modules

To clean the instrument and modules wipe it gently with a soft cloth moistened
with water or mild detergent.

NOTE Never use solvents such as benzene, alcohol, acetone, ether, ketones, thinners
— = or gasoline, as they can deform and discolor the case.
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18.7 Disposing of the Instrument (Lithium Battery Removal)

18.7 Disposing of the Instrument (Lithium Battery
Removal)

The instrument contains a lithium battery for memory backup. Remove this battery before disposing of the

instrument.

A\WARNING

AN\CAUTION

Procedure

» To avoid electric shock, turn off the power switch and disconnect the power
cord and connection cords before removing the lithium battery.

» Keep batteries away from children to prevent accidental swallowing.

+ Battery may explode if mistreated. Do not short-circuit, recharge, disassemble
or dispose of in fire.

When disposing of this instrument, remove the lithium battery and dispose of
battery and instrument in accordance with local regulations.

CALIFORNIA, USA ONLY
Perchlorate Material - special handling may apply.
See www.dtsc.ca.gov/hazardouswaste/perchlorate

A WNh =

Required tools:
Phillips screwdriver, wire cutter: One each
Box wrench or long-nosed pliers

Verify that the power is off, and remove the connection cables and power cord.
Remove the screws and each parts as indicated in the next page diagram.

Pull the lithium battery up from the circuit board, and cut the two leads with a
wire cultter.

Remove the battery from the board.
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18.7 Disposing of the Instrument (Lithium Battery Removal)

~— Lithium Battery Removal 5

MR8740

Phillips screwdriver
Lithium Battery

L)

Circuit board

i/

MR8741
Screw
E] & | @ Lithium Battery
] & @\ §
%/\]
NVE }

/\@

W\ /:‘\
N w
. /\%
N

Phillips screwdriver
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Appendix

| Appendix 1 Default Values for Major Settings

Default values for major settings are listed below.

Screen Sheet / Window Items Settings
Timebase
Memory 5 us/div
Recorder 10ms
Status Shot 25 div
Status
Format
Memory/Recorder Single
Roll Mode (Memory) Auto
Num Calc. Numerical Calc Off
Grid Doted Line
. Time Val Time
Environment
Beep Sound Warn
System Auto Scal On
File Save Auto Save Off
Interface LAN
Interface
IP Address 192.168.0.2
Wave_Disp (analog) Color 1-16
Wave_Disp (Logic) Off
Unit List Logic Width Normal
Channel Range Maximum sensitivity
Coupling DC
. Disp Ratio
Scaling
Each channel Off
Trigger Mode
Memory Auto
Recorder Single
PreTrigger (Memory) 0%
. . . Trigger Source OR
Waveform Trigger settings window ——
Timing (Recorder) Start
Trigger for each module Off
Timer Trigger Off
Trigger synchronization (MR8740) | Off
External Trigger (MR8741) Off
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| Appendix 2 Reference

| Appendix 2.1 Waveform File Sizes

Refer to the following table for information about the waveform file sizes.

References
File Type Function Sizes Calculation method
MEM File Memory Function (p.-A2) (p-A3)
REC File Recorder Function (p.A2) (p.A3)
FFT File FFT Function (p-A2) (p-A4)
CSV (Text) File | Memory Function (p.A3) (p.A4)

References of the file size

MEM File Size (Memory Function)

File size = setting size + data size
Calculation method: "MEM File" (p.A3)

Recording | Data Quanti- Saved Channels
length (div) ty 1 2 4 8 16 32
100 10,001 48 KB 68 KB 108 KB 1883 KB 349 KB 669 KB
1,000 100,001 224 KB 420 KB 811 KB 1.6 MB 3.1 MB 6.1 MB
10,000 1,000,001 1.9 MB 3.8 MB 7.7 MB 15 MB 31 MB 61 MB
100,000 10,000,001 19 MB 38 MB 76 MB 153 MB 305 MB 610 MB
1,000,000 100,000,001 191 MB 381MB 762 MB

REC File Size (Recorder Function)

Filesize = setting size + data size
Calculation method: "REC File" (p.A3)

Recording | Data Quanti- Saved Channels
length (div) ty 1 2 4 8 16 32
100 10,001 68 KB 107 KB 186 KB 345 KB 661 KB 1.3 MB
1,000 100,001 419 KB 105 KB 1.6 MB 3.1 MB 6.1 MB 12 MB
10,000 1,000,001 3.8 MB 7.7MB 15 MB 31 MB 61 MB 122 MB
20,000 2,000,001 7.7 MB 15MB 31 MB 61 MB 122 MB 244 MB
50,000 5,000,001 19 MB 38 MB 76 MB 153 MB 305 MB 610 MB

FFT File Size (FFT Function)

File size = header size + The size of the time axis data + the size of the mid-term data
Calculation method:"FFT File" (p.A4)

Data Quantity

Number of calculations

1 2
1,000 388 KB 729 KB
2,000 728 KB 1.4 MB
5,000 1.7 MB 3.4 MB
10,000 3.4 MB 6.7 MB




CSV (Text) File Size (Memory Function)
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File size = header size + data size
Calculation method: "CSV (Text) File" (p.A4)

Recording . Saved Channels
. Data Quantity
length (div) 2 4 8 16 32
100 10,001 313 KB 450 KB 723 KB 1.2 MB 2.3 MB 4.4 MB
1,000 100,001 3.1 MB 4.4 MB 7.1 MB 12 MB 23 MB 44 MB
10,000 1,000,001 31 MB 44 MB 71 MB 124 MB 231 MB 444 MB
100,000 10,000,001 305 MB 439 MB 706 MB 1.2GB 2.3GB 43 GB
1,000,000 100,000,001 3.0GB 43 GB 6.9 GB - - -

CSV (Text) File Size (Recorder Function)

Note:

When saving, CSV (text) files longer than 2
GB are segmented into files of 2 GB each.

File size = header size + data size
Calculation method: "Recorder Function" (= p.A4)

Recordiqg Data Quantity Saved Channels
length (div) 2 4 8 16 32
100 10,001 450 KB 723 KB 1.2 MB 2.3MB 4.4 MB 8.7 MB
1,000 100,001 4.4 MB 7.1 MB 12 MB 23 MB 44 MB 87 MB
10,000 1,000,001 44 MB 71 MB 124 MB 231 MB 444 MB 872 MB
50,000 5,000,001 219 MB 353 MB 620 MB 1.1GB 2.2 GB 43 GB

Waveform File Size Calculation Method

MEM File

channels )

ber of data

File size (bytes) = setting size ! + data size”

2

*1: Setting size =28672 + 512 (analog channel portion + 4 x logic channel portion +Number of waveform calculation

*2: Data size = 2 x (analog channel portion+logic channel portion + 2 xNumber of waveform calculation channels) x num-

REC File

File size (bytes) = setting size™ + data size"

2

*1: Setting size = 28672 + 512 (analog channel portion + 4 x logic channel portion)
*2: Data size = 4 x (analog channel portion-+logic channel portion ) X number of data
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FFT File

File size (bytes) =header size™ + the size of the time axis data2 + the size of the mid-term data >

*1: Header size = 30720 + 512(analog channel portion +Number of waveform calculation channels+Number of FFT cal-
culation channels + 1)

*2: the size of the time axis data = (analog channel portion + 2 xNumber of waveform calculation channels) x data (*4)
*3: the size of the mid-term data = (346 x Number of FFT points + 836) x Number of FFT calculation channels(*4)

(Depending on the measurement conditions, the file size may also increase or decrease from calculation formula result)

CSV (Text) File

Memory Function

File size (bytes) = header size"! + data size™

*1: Header size = 194 + 103 x (saved analog channels + saved logic channels)
*2: Data size = (18 + 14 x saved analog channels + 2 x logic channels) x number of data

Recorder Function

File size (bytes) = header size ! + data size 2

*1: Header size = 194 + 130 x (saved analog channels + saved logic channels)
*2: Data size = (18 + 28 x saved analog channels + 4 x logic channels) x number of data
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Appendix 2.2 Setting Configuration and Image Data

File Sizes

For information on the size of setting and image data files, see the table below.

File Size
Setting file 33 KB
BMP (No color compression) 470 KB
BMP (Gray scale/No compression) 470 KB
BMP (B/W/No compression) 59 KB
BMP (B/W Reverse/No compression) |59 KB
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Appendix 2.3 Timebase and Maximum Recordable
Time

The maximum available recording time depends on the selected timebase.
The maximum recording time can be obtained by the following formula.

Recordable time can be verified on the Status
Recordable Time = Timebase x Recording Length screen - [Status] sheet. ([Recording period])

NOTE Setting a slow timebase may result in a very long recording time (over a year)
v = - which may exceed the guarantee period or product life, in which case we cannot
guarantee operation.

Refer to the following tables for the information about recordable time.

Memory Function

Timebase . Maximum Recording
(Timeldiv) Sampling Rate Length .
160,000 div
5us 50 ns 08s
10 us 100 ns 16s
20 us 200 ns 3.2s
50 us 500 ns 8s
100 ps 1pus 16s
200 us 2 us 32s
500 ps 5us 1min20s
1ms 10 us 2min40s
2ms 20 us 5min20s
5ms 50 us 13min20s
10 ms 100 ps 26 min40s
20 ms 200 ps 53 min20s
50 ms 500 us 2h13min20 s
100 ms 1ms 4h26min40s
200 ms 2ms 8h53min20s
500 ms 5ms 22h13min20s
1s 10 ms 1d20h 26 min40 s
2s 20 ms 3d16h53min20s
5s 50 ms 9d6h13min20s
10s 100 ms 18d12h26 min40s
30s 300 ms 55d13h20min0s
50s 500 ms 92d14 h13min20s
1 min 600 ms 111d2h40min0s
100 s 1s 185d4 h26 min40s
2 min 12s 222d5h20min0s
5 min 3s

(d: days/ h: hours/ min: minutes/ s: seconds)
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Recorder Function

Timebase/div Maximum Recording Length : 80,000 div"
10 ms 13min20s
20 ms 26 min40 s
50 ms 1hémin40s
100 ms 2h13min20s

200 ms 4h26min40s
500 ms 11h6min40s
1s 22h13min20s
2s 1d20h26 min40s
5s 4d15h6min40s
10s 9d6h13min20s
30s 27d18h40minOs
50s 46d7h6min40s
1 min 55d13h20minO's
100 s 92d14h13min20s
2 min 111d2h40min0Os
5 min 277d18h40min0Os
10 min
30 min
1h

(d: days/ h: hours/ min: minutes/ s: seconds)

*: Also when recording length is set to [Cont.], the the maximum recording length is 80,000div.

Appendix 2.4 Maximum record length and number of

divisions (Memory division function)

The maximum record length is automatically determined by settings for the number of channels
used and the number of divisions.

Desired record length

The numberof | Maximum record
divisions length (div)
(blocks)

2 80,000

4 40,000

8 20,000

16 10,000
32 5,000
64 2,500
128 1,200
256 600
512 300
1024 150




A8

Appendix 2 Reference

Fixed record length

The numberof | Maximum record
divisions length (div)
(blocks)

2 50,000

4 20,000

8 20,000

16 10,000
32 5,000
64 2,000
128 1,000
256 500
512 200
1024 100

Appendix 2.5 Time Axis Range and Sampling Rate of
MR8990 Digital Voltmeter Unit

Timebase/div | Sampling Rate
100 ms 2ms
200 ms 4 ms
500 ms 10 ms

1s 20 ms
2s 40 ms
5s 100 ms
10s 200 ms
30s 600 ms
50s 1s
1 min 12s
10s 2s
2 min 24s
5 min 6s

*: If the data update rate specified at NPLC is longer than the sampling rate indicated in the table above, one
of data is measured repeatedly during the data update rate period.
See:"7.9.8 Setting Model MR8990 Digital Voltmeter Unit" (= p.171)

*. If the time axis range is set to one faster than 100 ms/div, one of data is measured repeatedly during the
data update rate period specified at NPLC.
See:"7.9.8 Setting Model MR8990 Digital Voltmeter Unit" (= p.171)
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Appendix 2.6 Scaling Method When Using Strain
Gauges

This section describes how to determine the scaling conversion ratio when measuring with strain
gauges and the Model 8969 and U8969 Strain Unit.

The appropriate conversion formula for stress depends on how the strain gauges
are used.

Three methods are available depending on whether one, two or four strain
gauges are used for measurement. The two-gauge method is used for tempera-
ture compensation.

E: Young modulus, v: Poisson ratio, ¢: Distortion measurement value

Tensile and Compressive Stress Measurement: Stress (c) =E x ¢

For temperature compensation with two or four gauges, position the gauges per-
pendicularly.

Stress (o) is obtained by 1/ (1 + v) for two gauges, and by 1 /{2 (1 + v)} for four
gauges.

Bending Stress Measurement: Stress (c) =E x ¢

For temperature compensation with two or four gauges, stress (o) is obtained as
a multiple of ¥z or V4, respectively.

Torsional Stress Measurement: Stress () = E/ {2 (1 + v)} x ¢ (two-gauge case)
For the four-gauge case, it is half of that.

Refer to the strain gauge instruction manual for combinations of strain gauges
for each measurement.

Example. Measuring Compressive Stress

Using the one-gauge method for an aluminum measurement object having a
Young's modulus of 73 (GPa) according to the following Table,

o =73 x 10° x Measurement Value (in pe units) x 10 (in pe units)
) =73 x Measurement Value (in kPa units)

= 7.44" x Measurement Value (in gf/mm? units)

*:1 Pa =1.01971621x 107 kgf/mm?

Unit: gf/mm?, Conversion Ratio = 7.44 gf/mm?
Enter this value as the scaling conversion ratio

Mechanical properties of industrial materials

Modulus of Elasticity Poisson's Ratio
Material (Young's Modulus)
E (GPa) v

Carbon Steel (0.11t0 0.25% C) |205 0.2810 0.3
Carbon Steel (> 0.25% C) 206 0.28t00.3
Spring Steel (Quenched) 206 to 211 0.281t0 0.3
Nickel Steel 205 0.2810 0.3
Cast Iron 98 0.2t00.29
Brass (Cast) 78 0.34
Phosphor Bronze 118 0.38
Aluminum 73 0.34
Concrete 20 to 29 0.1

See: "7.4 Converting Input Values (Scaling Function)" (p.148)
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| Appendix 3.1 Options

The following options are available for the instrument. Contact your authorized Hioki distributor or
reseller when ordering. The options are subject to change. Visit our website for updated information.
For details of cables and clamps for connecting to the modules and the instrument, refer to manual

supplied with them.

Items indicated "specify when ordering" are not user-installable. For new purchases, contact your supplier
(agent) or nearest Hioki office.

Modules (Measurement amplifiers)
These are installed by insertion into the compartments on the right side of the instrument. Modules can be swapped out as

needed.
L Max Sampling A/D Maximum Maximum rated
Application Model Channels Rate Resolution input voltage voltage to earth
Model 8966 Analog Unit 2 | 20MS/s | 12bits | 400V DC 30%’ Ael\'CIi)DC
Voltage Mo.del 8968 High Resolution 2 1 MS/s 16 bits | 400V DC | 300 VAC, DC
measurements Unit (CAT I
Model MR8990 Digital . 300V AC, DC
Voltmeter Unit 2 500 S/s 24 bits | 500 V DC (CAT Il
Model 8972 DC/RMS Unit 2 1MS/s | 12bits | 400 V DC 30(2 c\:/ A/frCﬁ)DC
RMS voltage 1000 V AC, DC
measurements Model U8974 High Volteage : 1000 V DC (CAT 1Il)
Unit 2 1MS/s | 18bits | 700y Ac | 600 v AC, DC
(CAT IV)
Temperature
(Thermocouple) Model 8967 TEMP Unit 2 . 16 bits ; 300<\:/A/¥:|i DC
measurements ( )
Frequency, count,
pulse duty, and pulse Model 8970 Freq Unit 2 ; 16 bits | 400 V DC 300(\:/Aﬁ'cli DC
width measurements ( )
Current Measurement . . ,
(model 8741 only) Model 8971 Current Unit 2 1 MS/s 12 bits - Not insulated
Strain (Strain gauge Model 8969 Strain Unit 33 \;(;T/SDACC or
type converter) 2 200 kS/s | 16 bits - 30V AC
measurements Model U8969 Strain Unit fms or
oae rain uni 60V DC
Digital signals
and contact signal Model 8973 Logic Unit 16 20 MS/s - - Not insulated
measurement
Acceleration measure-
ment (sensor with built- | 16579 Gharge Unit 2 200kS/s | 16bits | 40vDc | 30 VAC,
in preamplifier, charge- 60V DC
output sensor)
See: "17.6 Specifications of Modules" (p.352)
Memory Module r - r 3
) Maximurm rated
HiCorder | input voltage Maximum rated voltage
4 | to earth
GMHD —I ¥ ¥
pommmmmmmm |




Module (for generation)
These modules can be installed along with a measurement module.
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Number of Maximum output

Application Model Output voltage
channels frequency
Arbitrary waveform generation U8793 Arbitrary Waveform Generator Unit 2 100 kHz -10Vto 15V
Sine wave and DC generation MR8790 Waveform Generator Unit 4 20 kHz 10V
Pulse generation MR8791 Pulse Generator Unit 8 100 kHz Oto5V
Measurement probes, cords, and clamps
L e Maximum Mximum rated
Application Model Description input voltage voltage to earth
600 V AC, DC
Model L9197 Connection . (CAT Il
Cord For high voltage 600 V AC, DC 300 V AC, DG
(CAT IV)
Model L9198 Connection 300V AC, DC 600V AC, DC
Cord
For low voltage ?gg_l\_/lﬁ)c bC
Model L9790 Conection Cord 600 V AC, DC 300 V AC, DC
(CAT IV)
g"gfde' L9217 Connection ¢ 2ted BNC-BNC 300 V AC, DC -
For high voltage 2000 V DC,
\r::"tage; et - Model 9418-15 AC Adapteris 1000 V AC
easureme Model 9322 Differential Probe required when connecting to the (CAT II) -
module for voltage measure- 600 VAC, DC
ment. (CAT Il
Model P9000-01 Differential The Model Z1008 AC Adapter ora
Probe commercially available USB cable 1000 VAC, DC _
Model P9000-02 Differential is required. (CAT III)
Probe
. Maximum rate voltage above 1kV rms
Model 9665 10:1 Probe ground is that of the module. (up to 500 kHz)
. Maximum rate voltage above 5 kVpeak )
e AR el ground is that of the module. (up to 1 MHz)
. For inputting voltage to Model 30V AC,
Model 9166 Connection Cord U8979 60V DC -
Four channels, for detecting volt-
Model 9320-01 Logic Probe age and closed/open contact - -
points
Four isolated channels, for detect- High range
Lodic si . Model MR9321-01 Logic . ’ 250 V rms 250 V rms
ogic signal input ing AC/DC voltage on/off (for small
Probe . . Low range (CATII)
terminal types and for lines) 150 V rms

Model 9327 Logic Probe

Four channels, for detecting volt-
age and closed/open contact
points (high-speed type)
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Application Model Description

Model 9709 AC/DC Current Sensor 500 A, DC to 100 kHz
Model CT6841 AC/DC Current Probe 20 A, DC to 1 MHz
Model CT6843 AC/DC Current Probe 200 A, DC to 500 kHz
AC/DC Model CT6844 AC/DC Current Probe 500 A, DC to 200 kHz
The CT955x or 9318 Conversion Model CT6845 AC/DC Current Probe 500 A, DC to 100 kHz
Cable are required for connection. Model CT6846 AC/DC Current Probe 1000 A, DC to 20 kHz
Model CT6862 AC/DC Current Sensor 50 A, DC to 1 MHz
Model CT6863 AC/DC Current Sensor 200 A, DC to 500 kHz
Model CT6865 AC/DC Current Sensor 1000 A, DC to 20 kHz

Dedicated for AC
The CT955x or 9318 Conversion Model 9272-10 Clamp On Sensor 20 A/200 A, 1 Hz to 100 kHz
Cable are required for connection.

. Model 9018-50 Clamp On Probe 10 A to 500 A, 40 Hz to 3 kHz
DEaiEiee oy A Model 9132-50 Clamp On Probe 20 Ato 1000 A, 40 Hz to 1 kHz
Leakage current Model 9657-10 Clamp On Leak Sensor 10 A AC (Leakage current, 50 Hz/60 Hz)
Others For Model 9272-10, 9709, CT6841

Model CT9555, CT9556, and CT9557 ; ’ ’
For connecting to a module for go o0 it CT6843, CT6844, CT6845, CT6846,
voltage measurement CT6862, CT6863, CT6865
For connecting to the Model For Model 9272-10, 9709, CT6841,
8971 Current Unit Model 9318 Conversion Cable CT6843, CT6844, CT6845, CT6846,

CT6862, CT6863, CT6865

For more information on the output rate of a clamp sensor, see the indication on each clamp sensor or the instruction manual.

Software

9333 LAN Communicator

Application Software 9335 Wave Processor
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Appendix 4 FFT Definitions

What is FFT?

FFT is the abbreviation for Fast Fourier Transform, an efficient method to calcu-
late the DFT (Discrete Fourier Transform) from a time-domain waveform. Also,
the reverse process of transforming frequency data obtained by the FFT back
into its original time-domain waveform is called the IFFT (Inverse FFT). The FFT
functions perform various types of analysis using FFT and IFFT.

Time and Frequency Domain Considerations

All signals are input to the instrument as a function of the time domain. This func-
tion can be considered as a combination of sine waves at various frequencies,
such as in the following diagram. The characteristics of a signal that may be diffi-
cult to analyze when viewed only as a waveform in the time domain can be eas-
ier to understand by transforming it into a spectrum (the frequency domain).

Amplitude

Time-Domain
Waveform

Frequency

Discrete Fourier Transforms and Inverse FFT

For a discrete signal x(r), the DFT is X(k) and the number of Analysis points is N,
which relate as follows:

N-1
X(k)=DFT{x(n) =3 x(mWy" - oo (1
n=0
x(n) = IDFT{X(k)} = — Vzl D (7 )
WN = exp(— ]] """""""""""""""""" (3)

X(k) is typically a complex number, so expression (1) can be transformed again
and written as follows:

F(k)=|Fo]expligt)) =|F(O|£g0k) === “)
_ an- X (0}
(k) = tan Re{X(k)} """""""""""""""" ()

\F(k)\ : Amplitude spectrum, ¢(k) : Phase spectrum
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Linear Time-Invariant Systems

Representing the above relationship on a complex flat surface produces the fol-
lowing figure.

A
Imaginary component

F(k)

$(k)

j Real component

Consider a linear time-invariant (LTI) system y(n) that is a response to discrete
time-domain signal x(n).

In such an LTI system, the following expression applies to any integer 4; when
the response to x,(n) is y;(n) = L[x;(n)].

LLAx, () + A, (m)] = Ay (n) + Ay, () - - oo (6)

If the system function of an LTI system is i(n), the input/output relationship can
be obtained by the next expression.

) =Y hx(n—m) = 3 hn—mx(m) - ™

m=0 m=—o0

Therefore, when a unit impulse 8(n) (which is 1 when n = 0, and 0 when n = 0) is
applied to x(n), the input/output relationship is:

ym)y=h(n)---------- e (8)

This means that when the input signal is given as a unit impulse, the output is
the LTI system characteristic itself.

The response waveform of a system to a unit impulse is called the impulse
response.

On the other hand, when the discrete Fourier transforms of x(x), y(r) and h(n) are
X(k), Y(k) and H(k), respectively, expression (7) gives the following:

Y(R)= XIH(E) -~ -~ = = nmmmmmmmmmmmm s ©)

H(k) is also called the transfer function, calculated from X{(k) and Y(k). Also, the
inverse discrete Fourier transform function of H(k) is the unit impulse response
h(n) of the LTI system. The impulse response and transfer function of this instru-
ment are calculated using the relationships of expression (9).

x(n) h(n) ¥(n)
Input— ————— Output
(Analysis channel 1) X(k) H(k) Y(k) (Analysis channel 2)

LTI System
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Number of Analysis Points

The FFT functions of this instrument can perform frequency analysis of time-
domain waveforms consisting of 1000, 2000, 5000, or 10,000 points. However,
when the following conditions are satisfied, previously analyzed data can be
reanalyzed with a different number of analysis points.

A. When measurements are made with the averaging function disabled (Off)
B. When measurements are made with the averaging function enabled for time-
domain averaging (simple or exponential).

When the number of analysis points at measurement time is N; and the number
of analysis points is changed to N, after measurement, the instrument performs
as follows.

(1) When N; < N,
Because not enough data has been collected, zero is inserted for time after
the end of the measured waveform.

» The window function applies only to the N4 segment.

» Frequency resolution is increased. For example, if N4 = 1000 and N, = 2000,
frequency resolution is doubled.

» The average energy of the time-domain waveform is reduced, so the ampli-
tude of the linear spectrum is also reduced.

Ny

A 4

A A

Nop

v

(2) When N, > N,
The specified (N,) segment is extracted from the head of the (N,) data.

+ The window function applies only to the N, segment.

* Frequency resolution is decreased. For example, if N4 = 2000 and N, = 1000,
frequency resolution is halved.

* The average energy of the time-domain waveform is unchanged, so the
amplitude of the linear spectrum is not significantly affected.

No

v

A A
v
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Aliasing

When the frequency of a signal to be measured is higher than the sampling rate,
the observed frequency is lower than that of the actual signal, with certain fre-
quency limitations. This phenomena occurs when sampling occurs at a lower fre-
quency than that defined by the Nyquist-Shannon sampling theorem, and is
called aliasing.

If the highest frequency component of the input signal is f;,,5 and the sampling
frequency is fg, the following expression must be satisfied:

Therefore, if the input includes a frequency component higher than f¢/2, it is
observed as a lower frequency (alias) that does not really exist.

The following diagrams show the results of spectrum analysis of composite
waveforms having components of 1 kHz and 3 kHz, and of 1 kHz and 7 kHz.

If sampling frequency fg is 10 kHz, the spectral component of an input frequency
above 5 kHz (in this case, 7 kHz) is observed as an alias at 5 kHz or below.

In this example the difference between the 3 and 7 kHz components is indiscern-
ible.

Composite waveform of 1 kHz and 3 kHz components sampled at 10 kHz
Portion Displayed on
Screen
Time y 3 5 7 Frequek:Icy
Spectrum [kHz]

Composite waveform of 1 kHz and 7 kHz components sampled at 10 kHz

Portion Displayed on
Screen

Time 5 7  Frequency

[kHz]

N
w

Spectrum
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Anti-Aliasing Filters

When the maximum frequency component of the input signal is higher than one-
half of the sampling frequency, aliasing distortion occurs. To eliminate aliasing
distortion, a low-pass filter can be used that cuts frequencies higher than one-
half of the sampling frequency. Such a low-pass filter is called an anti-aliasing fil-
ter.

The following figures show the effect of application of an anti-aliasing filter on a
square wave input waveform.

Without an anti-aliasing filter

i Input time
|: waveform

.@3 : : : : : 5@;,,5‘

. Frequency analysis

o - results
EBHZ : : : : : EkHZE
Non-existent frequency components are observed.
With an anti-aliasing filter
| Input time
waveform

.ES : : : : : : 5@m5.

! Frequency analysis
i results

#Hz fkHz
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Imaging

When the instrument is set to a measurement frequency range that requires a
higher sampling rate than the maximum capability of the module, intermediate
data points are interpolated between successive data samples. In this case, the
time-domain waveform exhibits a stair-step shape. When FFT analysis is per-
formed in this situation, non-existent high frequency spectral components
appear. This phenomena is called zero-order hold characteristic imaging.

The following figures show the time-domain waveform and spectrum of a sine
wave applied to the Model 8968 High Resolution Unit.

0.1 0
20- |
;‘ vl
g -
EO’ 1 ' E 40 Spectral Imaging 1
-0.1 L L . | L 1 . 1 L = A | : | i I L
0 10 20 30 40 50 80O 2 4 6 8
Time [ 125] Frequency [MHz]
Time-domain waveform Spectrum

in the 8 MHz frequency range

(sampling frequency = 20 MHz) When FFT processing is performed on

a stair-step waveform, the resulting

The highest sampling frequency of the spectrum shows non-existent compo-
Model 8968 is 1 MHz, so the same input nents.
data value is used for each block of 20 In this case, the spectral components
samples, resulting in a stair-step wave- above 1 MHz /2 =500 kHz are theoret-
form. ically meaningless.
O.l T T T
. ’, ’ ’ ¢
AU A AR S 20 :
E e e e Ce [} o
Q Loe e ¢ ‘ =
B0 \ o ; 4 8 40 i
S| e . O T | =
El e ts i s e §]
) “ ," \‘o ,” \'o / ' -60F B
[ 1o Lo X ¢
o o o v [
e 0 w0 % 8100 200 300 400
Time [ ps] Frequency [kHz]
Time-domain waveform Spectrum

in the 400 kHz frequency range

(sampling frequency = 1 MHz)
Here, the frequency range matches the
sampling frequency of the Model 8968 so
no interpolation is performed on the time-
domain data.

To avoid imaging phenomena when analyzing waveforms with the FFT function,
verify the maximum sampling frequency of the module before measuring.
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Overall Value

With the FFT function, averaging is performed according to the following analyti-
cal expressions. Averaging in the time domain produces meaningless data if per-
formed with inconsistent trigger criteria.

1. Simple Averaging (Time and Frequency Domains)
Sequences of acquired data are summed and divided by the number of acquisi-
tions.

A, = % _________________________________ (11)

n

n: count of measurements to average
A,: averaging results of n counts
Z,: measurement data of n counts

2. Exponential Averaging (Time and Frequency Domains)
Before averaging, newer data is given exponentially greater significance than
older data.

A = 12
N (12)

N: Specified number of counts to average

n: count of measurements to average

4, averaging results of n counts

Z,: measurement data of n counts

The overall value is the sum of the power spectrum at each frequency. This
value is equal to the positive sum of the squares of the (RMS) input signals,
except when frequency averaging is performed. The FFT function of this instru-
ment calculates and displays the RMS values for stored waveforms and the
overall value from the sum of the power spectrum for the frequency domain. Any
FFT analysis modes other than the power spectrum, however, take the root
square of the overall value to match the unit.

With the FFT analysis mode set to the power spectrum

i=0

With the FFT analysis mode set to the histogram, linear spectrum, RMS spec-
trum, impulse response, 1/1 octave analysis, or 1/3 octave analysis

i=0

P;: power spectrum of value i
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Total harmonic distortion (THD)

Total harmonic distortion (THD) indicates the proportion of the higher harmonics
to the fundamental harmonic
This means that the larger the value, the more distorted the waveform.

THD =

(o)

fp = fundamental wave
[, = n next higher harmonic




Window Function
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The Fourier transform of a continuous system is defined by the integral Calculus
in expression (15) for the time range from minus infinity to plus infinity.

X(f)= [ ()t (15)

However, because expression (15) cannot be calculated with actual measure-
ments, the Analysis is performed on a segment between finite limits. Processing
the waveform segment within these limits is called window processing. For FFT
analysis, the waveform segment within these limits is assumed to repeat period-
ically (as shown below).

Time-Domain Waveform Time-Domain Waveform

Number of Points setting

AAAvA

Waveform to be assumed with FFT

Number of Points setting

AVAVAV

Original Time-Domain Waveform

When the number of points for FFT analysis is an integer multiple of the input
signal frequency, a single-line spectrum is obtained. However, if it is not an inte-
ger multiple of the frequency (when the waveform assumed with FFT includes
discontinuous points), the spectrum is scattered, and a line spectrum cannot be
obtained. This phenomena is called leakage error (as shown below).

Time-domain waveform when the number of analysis points is an integer
multiple of the input frequency

0
o
=
Q
E-100
# E
& 'ﬂ\‘ﬂMﬂ' o WMM NN' My
2
| | | | _200 Il 1 1
0.002° 0.004 0.006 0.008 0.0 10 20 30 40
Time [sec] Frequency [kHz]
Time-Domain Waveform Spectrum

Time-domain waveform when the number of analysis points is not an
integer multiple of the input frequency

0
0.1+
2 g
= o
=3 =
g o
< =
-0.1F
L I I I -200 L L L L L L L
0.002 0.004 0.006 0.008 0.01 0 10 20 30 40

Time [sec] Frequency [kHz]

Time-Domain Waveform Spectrum

The window function was created to suppress such leakage errors. The window
function smoothly connects each end of the time-domain waveform where it is
cut off.
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The following figure presents an example of spectral analysis by applying a win-
dow function to a time-domain waveform.

Using the window function, discontinuous points on the time-domain waveform
are eliminated, so the wave shape approaches a line spectrum.

When a Blackman-Harris window function is applied to a time-domain
waveform (= p.21) in which the number of analysis points is not an inte-
ger multiple of the input frequency

0

0.1F
S g
g Y
E G ) B-100F
a E
on
g # §
0.1-
| | | | =200 1 1 1
0.002 0.004 0.006 0.008 0.01 10 20 30 40
Time [sec] Frequency [kHz]
Time-Domain Waveform Spectrum

The following figure shows the time-domain waveform of the window function
and its spectrum.

Each spectrum shows a large peak at a low frequency, and many smaller peaks
at higher frequencies. The largest peak is called the main lobe, and the smaller
peaks are the side lobes.

The most accurate results of the FFT function are obtained when the width of the
main lobe and the amplitude of the side lobes are minimized, although both con-
ditions cannot be satisfied at the same time.

Therefore, a window function having a wide main lobe is used when amplitude
values are important, while a window function having a small main lobe is used
to observe fine spectral details, and a window function having small side lobe
amplitudes is used to exclude the effects of the surrounding spectrum.

However, because the main lobe width is proportional to the width (1/W) of the
window, increasing the number of analysis points increases the frequency reso-
lution.

Rectangular window

20k

401

Amplitude
Gain [dB]

-601

=
T

-80

2 4 6 8 10
Frequency (1/W)

Time-Domain Waveform Spectrum

(=1
Z

Hann window

20k

]

Amplitude
T
Gain I[dB

-60L

>
>

8% 2 4 6 [3 10
Frequency ( 1/W)

(=]
Z

Time-Domain Waveform Spectrum
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0.1%
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Time-Domain Waveform
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Time-Domain Waveform
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Flat top window

| -20-
3 —
=1 /M
= o
% 5—407
< 3

-601
0
L -80 I L m /\ m /\
0 N-1 2 4 6 8 10
Frequency (1/W)
Time-Domain Waveform Spectrum

The following example shows input sine waves of 1050 and 1150 Hz analyzed
with different window functions. Because the frequencies in this example are
close to one another, a rectangular window with a narrow main lobe is able to
separate and display both frequencies, but a Hann window with a wide main lobe
displays the two as a single spectral component.

0 0

50 -50!

Amplitude [dB]
Amplitude [dB]

-100

-100

n PRI B | n PRI B | n PRI B | n PRI |
100 500 1000 5000 10000 100 500 1000 5000 10000
Frequency [Hz] Frequency [Hz]

Analysis Using a Rectangular Window Analysis Using a Hann Window
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Octave Filter Characteristics

Octave filter characteristics are determined according to IEC61260 standards.
The figures below show these standards and the filter characteristics of this
instrument.

1/1 Octave Filter Characteristic

—
Gain [dB] Gain [dB]
[ [ Normal filter
\ Class 2 ==\ Class2
208 (upper limit) Sharp (upper limit)
40 ™ ,/ (CIass b it flter 8;§:r1limit)
-401- upper limi >
Sharp filter PP 51 | Class 2 (lower :
limit) Normal filter
-0r Class 1 and 2 (lower limit) Class 1
-80 | | | | (Iower Iimit)
1 2 3 4 5 6 780910 -10 s 3
Normalized Frequency f/fin Normalized Frequency f/fin

1/3 Octave Filter Characteristic

Gain [dB] Gain [dB]

EN

Class 1 (upper limit)
Class 2 (upper limit)

Class 2/

Sharp filter
Class 1 (upper limit)

401 Normal filter Class 2
(upper limit)

Normal filter

(lower
10 limit)
Class 1
(lower
limit)

601

le-Sharp filter

SO1 L+Class 1 and 2 (lower limit)

-100.

I 3 A4 5 6 7 8910 20
Normalized Frequency f/fin

Normalized Frequency f/frln'5
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Linear Predictive Coding (LPC)

In the following figure, linear predictive coding is implemented by passing a sam-
ple of the input signal through the prediction filter while altering the filter so as to
minimize errors in the original signal.

Input Signal .

v

Error Signal

Prediction Signal
Prediction Filter

Given a time-discrete signal {x;} (¢ is an integer) where the input signal is sam-
pled at interval AT, LPC analysis presumes the following relationship between
current sample value x, and the value of previous sample p.

D R i o e e 2 I (16)

However, {¢,} is an uncorrelated random variable with average value 0 and the
dispersion 42.

Expression (16) shows how current sample value x; can be “linearly predicted”
from previous sample values. If the predicted value of x; is actually )Ac, , expres-
sion (16) can be transformed as follows.

A P
X, =xt+¢ = —ZaixH tE 17)
i=l1

Here, q; is called the linear predictor coefficient.
For LPC analysis, this coefficient is calculated using the Levinson-Durbin algo-
rithm, and a spectrum is obtained. In this instrument, the order of the coefficient
can be set from 2 to 64. Larger orders reveal fine spectral components, while
small orders reveal the overall spectrum shape.
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Warranty Certificate HIOKI

Model

Serial number

Warranty period

Three (3) years from date of purchase (/)

Customer name:

Customer address:

Important
» Please retain this warranty certificate. Duplicates cannot be reissued.
» Complete the certificate with the model number, serial number, and date of purchase, along with your name and
address. The personal information you provide on this form will only be used to provide repair service and information
about Hioki products and services.

This document certifies that the product has been inspected and verified to conform to Hioki's standards.
Please contact the place of purchase in the event of a malfunction and provide this document, in which case Hioki will
repair or replace the product subject to the warranty terms described below.

Warranty terms
1. The product is guaranteed to operate properly during the warranty period (three [3] years from the date of purchase).

If the date of purchase is unknown, the warranty period is defined as three (3) years from the date (month and year) of
manufacture (as indicated by the first four digits of the serial number in YYMM format).
. If the product came with an AC adapter, the adapter is warrantied for one (1)year from the date of purchase.
. The accuracy of measured values and other data generated by the product is guaranteed as described in the product
specifications.
. In the event that the product or AC adapter malfunctions during its respective warranty period due to a defect of
workmanship or materials, Hioki will repair or replace the product or AC adapter free of charge.
. The following malfunctions and issues are not covered by the warranty and as such are not subject to free repair or
replacement:
-1. Malfunctions or damage of consumables, parts with a defined service life, etc.
-2. Malfunctions or damage of connectors, cables, etc.
-3. Malfunctions or damage caused by shipment, dropping, relocation, etc., after purchase of the product
-4. Malfunctions or damage caused by inappropriate handling that violates information found in the instruction manual or
on precautionary labeling on the product itself
-5. Malfunctions or damage caused by a failure to perform maintenance or inspections as required by law or
recommended in the instruction manual
-6. Malfunctions or damage caused by fire, storms or flooding, earthquakes, lightning, power anomalies
(involving voltage, frequency, etc.), war or unrest, contamination with radiation, or other acts of God
-7. Damage that is limited to the product's appearance (cosmetic blemishes, deformation of enclosure shape,
fading of color, etc.)
-8. Other malfunctions or damage for which Hioki is not responsible
. The warranty will be considered invalidated in the following circumstances, in which case Hioki will be unable to perform
service such as repair or calibration:
-1. If the product has been repaired or modified by a company, entity, or individual other than Hioki
-2. If the product has been embedded in another piece of equipment for use in a special application (aerospace,
nuclear power, medical use, vehicle control, etc.) without Hioki's having received prior notice
. If you experience a loss caused by use of the product and Hioki determines that it is responsible for the underlying issue,
Hioki will provide compensation in an amount not to exceed the purchase price, with the following exceptions:
-1. Secondary damage arising from damage to a measured device or component that was caused by use of the product
-2. Damage arising from measurement results provided by the product
-3. Damage to a device other than the product that was sustained when connecting the device to the product
(including via network connections)
. Hioki reserves the right to decline to perform repair, calibration, or other service for products for which a certain amount
of time has passed since their manufacture, products whose parts have been discontinued, and products that cannot be
repaired due to unforeseen circumstances.



http://www.hioki.com

€= Callus : 400-806-2189



	Contents
	Usage Index
	Introduction
	Confirming Package Contents
	Safety Information
	Operating Precautions
	Chapter 1 Overview
	1.1 Product Overview
	1.2 Names and Functions of Parts
	1.3 Display
	1.4 Screen Configuration
	1.5 Basic Operations
	1.5.1 Mouse Operations
	1.5.2 Mouse Right-click Menu
	1.5.3 Mouse Left-click Operations
	1.5.4 Mouse Wheel Operations
	1.5.5 Waveform Operations
	1.5.6 Measurement Operations
	1.5.7 File Operations


	Chapter 2 Measurement Preparations
	2.1 Installing and Removing Modules
	2.2 Connecting Cords
	2.3 Recording Media Preparation
	2.3.1 Storage Media (Inserting a USB Memory Stick)
	2.3.2 Formatting Storage Media

	2.4 Supplying Power
	2.4.1 Connecting the Power Cord
	2.4.2 Turning the Power On and Off

	2.5 Setting the Clocks
	2.6 Adjusting the Zero Position (Zero-Adjust)
	2.7 Performing Calibration (When Mounting MR8990)

	Chapter 3 Measurement Procedure
	3.1 Ensuring Measurement Safety
	3.2 Measurement Workflow
	3.3 Pre-Measurement Inspection
	3.4 Setting Measurement Configuration
	3.4.1 Measurement Function
	3.4.2 Time Axis Range and Sampling Rate
	3.4.3 Recording Length (number of divisions)
	3.4.4 Screen Layout

	3.5 Input Channel Setting
	3.5.1 Channel Setting Workflow
	3.5.2 Analog Channel
	3.5.3 Logic Channel
	3.5.4 Display Sheet

	3.6 Starting and Stopping Measurement

	Chapter 4 Saving/Loading Data & Managing Files
	4.1 Data capable of Being Saved & Loaded
	4.2 Saving Data
	4.2.1 Save Types and Workflow
	4.2.2 Automatically Saving Waveforms
	4.2.3 Saving Data Selectively (SAVE)
	4.2.4 Saving Example (Saving for Memory Division)
	4.2.5 Save Waveform Output Data to the Media

	4.3 Loading Data
	4.4 Managing Files
	4.4.1 Saving
	4.4.2 Checking the Contents of a Folder (Open a Folder)
	4.4.3 Creating New Folders
	4.4.4 Deleting Files & Folders
	4.4.5 Sorting Files
	4.4.6 Renaming Files & Folders
	4.4.7 Copying a File Into a Specified Folder


	Chapter 5 Printing
	5.1 Printing Type and Workflow
	5.2 Making Auto Print Settings
	5.3 Send PRINT key
	5.4 Set the print contents
	5.5 Miscellaneous Printing Functions
	5.5.1 Screen Hard Copy
	5.5.2 Report Print (A4 Size Print)
	5.5.3 List Print
	5.5.4 Text Comment Printing


	Chapter 6 Waveform Screen Monitoring and Analysis
	6.1 Reading Measurement Values (Using the A/ B Cursors)
	6.2 Specifying a Waveform Range (A/B Cursor)
	6.3 Moving the Waveform Display Position
	6.3.1 About Display Position
	6.3.2 Scrolling the Measurement Waveform
	6.3.3 Moving the Position

	6.4 Performing Waveform X-Y Synthesis
	6.5 Magnifying and Compressing Waveforms
	6.5.1 Magnifying and Compressing Horizontal Axis (Time Axis)
	6.5.2 Zoom Function (Magnifying a Section of the Horizontal Axis (Time Axis))
	6.5.3 Magnifying and Compressing Vertical Axis (Voltage Axis)

	6.6 Monitoring Input Levels (Level Monitor)
	6.6.1 Level Monitor
	6.6.2 Numerical Value Monitoring (DMM Display)

	6.7 Switching the Waveform Screen Display (Display Menu)
	6.7.1 Showing Upper/Lower Limit On Waveform Screen
	6.7.2 Showing Comments On Waveform Screen
	6.7.3 Switching the Waveform Display Width
	6.7.4 Switching the Format (MR8741 Only)
	6.7.5 Changing the Monitor Values (MR8740 Only)
	6.7.6 Switch the Displayed Sheet

	6.8 Seeing Block Waveforms

	Chapter 7 Utility Functions
	7.1 Adding Comments
	7.1.1 Adding a Title Comment
	7.1.2 Adding a Channel Comment
	7.1.3 Alphanumeric Input

	7.2 Displaying Waveforms During Recording (Roll Mode)
	7.3 Displaying New Waveforms Over Past Waveforms (Overlay)
	7.4 Converting Input Values (Scaling Function)
	7.4.1 Scaling Setting Examples

	7.5 Variable Function (Setting the Waveform Display Freely)
	7.6 Fine Adjustment of Input Values (Vernier Function)
	7.7 Inverting the Waveform (Invert Function)
	7.8 Copying settings to other channels (calculation No.) (Copy function)
	7.9 Setting Details of Modules
	7.9.1 Setting the Anti-aliasing Filter (A.A.F)
	7.9.2 Probe Attenuation Selection
	7.9.3 Setting Model 8967 TEMP Unit
	7.9.4 Setting Model 8969 and U8969 Strain Unit
	7.9.5 Setting Model 8970 Freq Unit
	7.9.6 Setting Model 8971 Current Unit
	7.9.7 Setting Model 8972 DC/RMS Unit
	7.9.8 Setting Model MR8990 Digital Voltmeter Unit
	7.9.9 Setting Model Model U8974 High Voltage Unit
	7.9.10 Setting Model U8979 Charge Unit
	7.9.11 Setting Model MR8790 Waveform Generator Unit
	7.9.12 Setting Model MR 8971 Pulse Generator Unit
	7.9.13 Setting Model U8793 Arbitrary Waveform Generator Unit

	7.10 Register the Waveform in the U8793 Arbitrary Waveform Generator Unit
	7.11 Saving Waveforms Registered in Model U8793 onto a Storage Device
	7.12 Setting Output Waveform Parameters on the Waveform Screen

	Chapter 8 Trigger Settings
	8.1 Setting Workflow
	8.2 Setting the Trigger Mode
	8.3 Triggering by Analog Signals
	8.3.1 Analog Trigger Settings and Types

	8.4 Triggering by Logic Signals (Logic Trigger)
	8.5 Trigger by Timer or Time Intervals (Timer Trigger)
	8.6 Synchronizing Between Blocks (MR8740 Only)
	8.7 Applying an External Trigger (MR8741 Only)
	8.8 Triggering Manually (Manual Trigger)
	8.9 Pre-Trigger Settings
	8.9.1 Setting the Trigger Start Point (Pre-Trigger)
	8.9.2 Setting Trigger Acceptance (Trigger Priority)

	8.10 Setting Trigger Timing
	8.11 Setting Combining Logic (AND/OR) for Multiple Trigger Sources
	8.12 Using trigger settings to search measurement data

	Chapter 9 Numerical Calculation Functions
	9.1 Numerical Calculation Workflow
	9.2 Settings for Numerical Value Calculation
	9.2.1 Displaying Numerical Calculation Results

	9.3 Judging Calculation Results
	9.3.1 Display of Judgment Results and Signal Output

	9.4 Saving Numerical Calculation Results
	9.5 Numerical Calculation Type and Description

	Chapter 10 Waveform Calculation Functions
	10.1 Waveform Calculation Workflow
	10.2 Settings for Waveform Calculation
	10.2.1 Displaying the waveform calculation results
	10.2.2 Setting constants
	10.2.3 Changing the display method for calculated waveforms

	10.3 Waveform Calculation Operators and Results

	Chapter 11 Memory Division Function
	11.1 Recording Settings
	11.2 Display Settings

	Chapter 12 FFT Function
	12.1 Overview and Features
	12.2 Operation Workflow
	12.3 Setting FFT Analysis Conditions
	12.3.1 Selecting the FFT Function
	12.3.2 Selecting the Data Source for Analysis
	12.3.3 Setting the Frequency Range and Number of Analysis Points
	12.3.4 Thinning Out and Calculating Data
	12.3.5 Setting the Window Function
	12.3.6 Setting Peak Values of Analysis Results
	12.3.7 Averaging Waveforms
	12.3.8 Emphasizing Analysis Results (phase spectra only)
	12.3.9 Analysis Mode Settings
	12.3.10 Setting the Display Range of the Vertical Axis (Scaling)
	12.3.11 Setting and Changing Analysis Conditions on the Waveform Screen

	12.4 Selecting Channels
	12.5 Setting Screen Displays
	12.5.1 Displaying running spectrums

	12.6 Saving Analysis Results
	12.7 Analysis with the Waveform Screen
	12.7.1 Analyzing after Specifying an Analysis Starting Point

	12.8 FFT Analysis Modes
	12.8.1 Analysis Modes and Display Examples
	12.8.2 Analysis Mode Functions


	Chapter 13 Waveform Evaluation Function (MR8741 Only)
	13.1 Waveform GO/NG Evaluation (MEM, FFT Function)
	13.2 Setting the Waveform Area
	13.3 Setting the Waveform Evaluation Mode
	13.4 Setting the GO/NG Stop Mode
	13.5 Creating the Evaluation Area
	13.6 Editor Command Details

	Chapter 14 System Environment Settings
	Chapter 15 Connection to a Computer
	15.1 LAN Settings and Connection (Before Using FTP/ Internet Browser/Command Communications)
	15.1.1 Making LAN Settings at the Instrument
	15.1.2 Connecting Instrument and PC With LAN Cable

	15.2 Performing Remote Operations on the Instrument (Use an Internet Browser)
	15.2.1 Making HTTP Settings on the Instrument
	15.2.2 Connecting to the Instrument With an Internet Browser
	15.2.3 Operating the Instrument With an Internet Browser

	15.3 Accessing the Files on the Instrument From a Computer (Using FTP)
	15.3.1 Making FTP Settings at the Instrument
	15.3.2 Using FTP to Connect to the Instrument
	15.3.3 Using FTP for File Operations

	15.4 Wave Viewer (Wv)
	15.5 Controlling the Instrument with Command Communications (LAN)
	15.5.1 Making Settings on the Instrument

	15.6 Operating the instrument remotely and acquiring data by using Model 9333 LAN Communicator

	Chapter 16 External Control (MR8741 Only)
	16.1 Connecting External Control Terminals (MR8741 Only)
	16.2 External I/O (MR8741 Only)
	16.2.1 External Input (START/IN1) (STOP/IN2) (SAVE/IN3)
	16.2.2 External Output (GO/OUT1) (NG/OUT2)
	16.2.3 External Sampling (SMPL)
	16.2.4 Trigger Output (TRIG OUT)
	16.2.5 External Trigger terminal (EXT.TRIG)


	Chapter 17 Specifications
	17.1 General Specifications of the Instrument
	17.2 Measurement Functions
	17.2.1 Memory Function
	17.2.2 Recorder Function
	17.2.3 FFT Function

	17.3 Trigger Section
	17.4 File Specifications
	17.5 Built-In Functions
	17.6 Specifications of Modules
	17.6.1 8966 Analog Unit
	17.6.2 8967 TEMP Unit
	17.6.3 8968 High Resolution Unit
	17.6.4 8969 Strain Unit / U8969 Strain Unit
	17.6.5 8970 Freq Unit
	17.6.6 8971 Current Unit
	17.6.7 8972 DC/RMS Unit
	17.6.8 8973 Logic Unit
	17.6.9 MR8990 Digital Voltmeter Unit
	17.6.10 U8974 High Voltage Unit
	17.6.11 U8979 Charge Unit
	17.6.12 U8793 Arbitrary Waveform Generator Unit
	17.6.13 MR8790 Waveform Generator Unit
	17.6.14 MR8791 Pulse Generator Unit


	Chapter 18 Maintenance and Service
	18.1 Trouble Shooting
	18.2 Initializing the Instrument
	18.2.1 Initializing System Settings (System Reset)
	18.2.2 Initializing Waveform Data

	18.3 Error Messages
	18.4 Self-Test (Self Diagnostics)
	18.4.1 ROM/RAM Check
	18.4.2 Display Check
	18.4.3 System Configuration Check

	18.5 Updating the Instrument
	18.6 Cleaning
	18.7 Disposing of the Instrument (Lithium Battery Removal)

	Appendix
	Appendix 1 Default Values for Major Settings
	Appendix 2 Reference
	Appendix 2.1 Waveform File Sizes
	Appendix 2.2 Setting Configuration and Image Data File Sizes
	Appendix 2.3 Timebase and Maximum Recordable Time
	Appendix 2.4 Maximum record length and number of divisions (Memory division function)
	Appendix 2.5 Time Axis Range and Sampling Rate of MR8990 Digital Voltmeter Unit
	Appendix 2.6 Scaling Method When Using Strain Gauges

	Appendix 3 About Options
	Appendix 3.1 Options

	Appendix 4 FFT Definitions

	Index



