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Introduction

Thank you for purchasing the HIOKI "Model MR8870-20 Memory
HiCorder." To obtain maximum performance from the instrument,
please read this manual carefully, and keep it handy for future ref-
erence.

Introduction

The MR8870-20 offers two modes: memory recorder mode and
RMS recorder mode. This manual primarily describes operation of
the instrument in memory recorder mode. For more information
about RMS recorder mode, see the included Measurement Guide
(RMS Recorder).

An optional clamp-on probe is required for current measurement
with the Memory HiCorder. In this manual, all models of these
probes are collectively referred to as “clamp sensors.” For details,
refer to the instruction manual of the particular clamp sensor to be
used.

Registered trademarks

* Windows is a registered trademark of Microsoft Corporation in
the United States and/or other countries.

« CompactFlash is a registered trademark of Sandisk Corporation
(USA).
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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.

O Model MR8870-20 O Instruction Manual
Memory HiCorder.........ccooeveunene.. 1 (This document).........cccevevennenene 1

HIOK| MABETO. 50 memory 3 |:ﬂ

O Measurement Guide
(Memory Recorder).....ccccoveeeennee 1

]

00 Model 21005 AC Adapter .......... 1 DO Measurement Guide
with Supplled power cord (RMS Recorder) ........................... 1

= [
’— LTS

—|—m

EIUSB Cable ....ooooooeeerrrceneen 1 (p-33)

%@gﬁf (p- 91) O Dedicated Wave Processor

Application Program for the

8870 (CD) e 1
D Model 9809 Protection Sheet...... 1 The latest version can be
Please stick this over the screen to protect downloaded from our web site.

it from any damage.

For information about options:(p. A13)
Contact your dealer or Hioki representative for details.




3
Safety Information

ADANGER This instrument is designed to comply with IEC 61010 Safety

— ——— Standards, and has been thoroughly tested for safety prior to
shipment. However, mishandling during use could result in
injury or death, as well as damage to the instrument. How-
ever, using the instrument in a way not described in this man-
ual may negate the provided safety features.
Be certain that you understand the instructions and precau-
tions in the manual before use. We disclaim any responsibil-
ity for accidents or injuries not resulting directly from
instrument defects.

Safety Information

This manual contains information and warnings essential for safe operation of the
instrument and for maintaining it in safe operating condition. Before using it, be sure
to carefully read the following safety precautions.

Safety Symbols

é In the manual, the A symbol indicates particularly important information that the
user should read before using the instrument.

The A\ symbol printed on the instrument indicates that the user should refer to a

corresponding topic in the manual (marked with the symbol) before using the
relevant function.

@ Indicates a double-insulated device.

——- |Indicates DC (Direct Current).
J___— Indicates a grounding terminal.
| Indicates the ON side of the power switch.

O Indicates the OFF side of the power switch.

The following symbols in this manual indicate the relative importance of cautions
and warnings.

ADANGER Indicates that incorrect operation presents an extreme hazard that could
AAUANVEY  resultin serious injury or death to the user.

AWARNING Indicates that incorrect operation presents a significant hazard that could
£PRRRY  resultin serious injury or death to the user.

ACAUTION Indicates that incorrect operation presents a possibility of injury to the user
vyl ordamage to the instrument.

NOTE Indicates advisory items related to performance or correct operation of the
M=l instrument.
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Safety Information

Symbols for Various Standards

c € Indicates that the product conforms to regulations set out by the EC Directive.

@ This is a recycle mark established under the Resource Recycling Promotion

N Law (only for Japan).

Indicates the Waste Electrical and Electronic Equipment Directive (WEEE
Directive) in EU member states.

L
Other Symbols

® Indicates the prohibited action.
(p- #) Indicates the location of reference information.
* Indicates that descriptive information is provided below.
[] The names of setting objects and buttons on the screen are indicated

by square brackets [].
SET
(Bold characters)

Unless otherwise specified, "Windows" represents Windows XP, Windows Vista, Win-
dows 7, Windows 8, or Windows 10

Bold characters within the text indicate operating key labels.

Click: Press and quickly release the left button of the mouse.
Double click: Quickly click the left button of the mouse twice.

Accuracy

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

f.s. (maximum display value or scale length)

The maximum displayable value or scale length. In this instrument, the maximum
displayable value is the range (V/div) times the number of divisions (10) on the verti-
cal axis. Example: For the 1 V/div range, f.s. =10V

rdg. (reading or displayed value)
The value currently being measured and indicated on the measuring instrument.
dgt. (resolution)

The smallest displayable unit on a digital measuring instrument, i.e., the input value
that causes the digital display to show a "1" as the least-significant digit.
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Safety Information

Measurement categories

This instrument complies with CAT Il safety requirements.

To ensure safe operation of measurement instruments, IEC 61010 establishes safety stan-
dards for various electrical environments, categorized as CAT |l to CAT IV, and called mea-
surement categories.

CAT II: Primary electrical circuits in equipment
connected to an AC electrical outlet by
a power cord (portable tools, household ~ Service Entrance
appliances, etc.) CAT Il covers directly
measuring electrical outlet receptacles.

CAT Ill: Primary electrical circuits of heavy
equipment (fixed installations) connect-
ed directly to the distribution panel, and
feeders from the distribution panel to
outlets.

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

Distribution Panel

Internal Wiring
CAT Il
CATIII i

i [B‘g | outlet
! N

Fixed Installation

Power Meter

Using a measurement instrument in an environment designated with a higher-numbered cat-
egory than that for which the instrument is rated could result in a severe accident, and must
be carefully avoided.

Use of a measurement instrument that is not CAT-rated in CAT Il to CAT IV measurement
applications could result in a severe accident, and must be carefully avoided.
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Operating Precautions

| Operating Precautions

Follow these precautions to ensure safe operation and to obtain

the full benefits of the various functions.

« 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
representative.

« Before using the instrument, make sure that the insulation on the
probes, connection cords, and clamp sensor leads is undam-
aged and that no bare conductors are improperly exposed. Using
the instrument in such conditions could cause an electric shock,
so contact your dealer or Hioki representative for replacements.

Instrument Installation

Operating temperature and humidity: 0 to 40°C at 80% RH or less
(non-condensating)

Temperature and humidity

23+5°C, 80%RH or less

range for guaranteed accuracy:

LTS
Qs
=
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Exposed to direct
sunlight

Exposed to high
temperature

Exposed to liquids
Exposed to high
humidity or con-
densation

Exposed to high
levels of particulate
dust

Avoid the following locations that could cause an accident or
damage to the instrument.

In the presence of
corrosive or explo-
sive gases

Exposed to strong
electromagnetic
fields

Near electromag-
netic radiators

ACAUTION The maximum operating (ambient) temperature for the MR8870-20
is 40°C. Do not attempt to use in higher temperature environments.
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Operating Precautions

NOTE Correct measurement may be impossible in the presence of
strong magnetic fields, such as near transformers and high-cur-
rent conductors, or in the presence of strong electromagnetic
fields such as near radio transmitters.

Installation Precautions
« Do not install the instrument with any side except the bottom fac-
ing down.
» Leave sufficient space around the ventilation holes and install the
instrument with the holes unobstructed.

Handling the Instrument

AWARN’NG « Do not allow the instrument to get wet, and do not take mea-
- surements with wet hands. This may cause an electric
shock.
» Do not attempt to modify, disassemble or repair the instru-
ment; as fire, electric shock and injury could result.

ACAUT’ON » To avoid damage to the instrument, protect it from physical
— . shock when transporting and handling. Be especially careful to
avoid physical shock from dropping.

e This i nstrument may cause interference if used in residential
areas. Such use must be avoided unless the user takes special
measures to reduce electromagnetic emissions to prevent inter-
ference to the reception of radio and television broadcasts.

Handling the Cords and Probes

ACAUT’ON « Avoid stepping on or pinching cables, which could damage the
~  cableinsulation.

« To avoid breaking the cables and probes, do not bend or pull them.

» To avoid damaging the power cord, grasp the plug, not the cord,
when unplugging it from the power outlet.

* When disconnecting the BNC connector, be sure to release the
lock before pulling off the connector. Forcibly pulling the connec-
tor without releasing the lock, or pulling on the cable, can dam-
age the connector.
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Operating Precautions

ANCAUTION

ME

» To prevent an electric shock accident, 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.

 Use only the specified measurement cables. Using a non-speci-
fied cable may result in incorrect measurements due to poor con-
nection or other reasons.

« Before using a clamp sensor or logic probe, read the instruction
manual supplied with it.

Before Turning Power On

/N\WARNING

ANCAUTION

ME

Using the Battery Pack

« For battery operation, use only the HIOKI Model 9780 Battery
Pack. We do not take any responsibility for accidents or
damage related to the use of any other batteries.

See: "2.1 Using the Battery Pack (Option)" (p. 24)

Using the AC Adapter

¢ Use only the supplied Model 21005 AC Adapter. AC adapter
input voltage range is 100 to 240 VAC (with £10% stability) at
50/60 Hz. To avoid electrical hazards and damage to the
instrument, do not apply voltage outside of this range.

e Turn the instrument off before connecting the AC adapter to
the instrument and to AC power.

« To avoid electrical accidents and to maintain the safety spec-
ifications of this instrument, connect the power cord pro-
vided only to a 3-contact (two-conductor + ground) outlet.

» Before turning the instrument on, make sure the supply volt-
age matches that indicated on its power connector. Connec-
tion to an improper supply voltage may damage the
instrument and present an electrical hazard.

When the power is turned off, do not apply voltage or current to
the BNC jacks, logic connector, or external control terminals.
Doing so may damage the instrument.

After use, always turn OFF the power.
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Operating Precautions

Note the following maximum rated voltage between terminals
and maximum rated voltage to earth.

Maximum rated voltage between terminals: 400 VDC
Maximum rated voltage to earth: 300 VAC/DC (CAT II)

The following tables list the maximum rated voltage between
terminals and the maximum rated voltage to earth for connec-
tion cords.

To avoid electric shock and instrument damage, do not input
voltages in excess of these figures.

The lower of the instrument’s and the connection cord’s max-
imum rated voltage between terminalss applies.

When these voltage levels are exceeded, the instrument will
be damaged. Do not make measurements as doing so may
result in bodily injury.

The maximum rated voltage to earth does not change, even if
you make measurements with an attenuator or other compo-
nent connected to the input.

Consider your connection method and do not exceed the
maximum rated voltage to earth.

Measure- Maximum rated volt- | maximum rated voltage to
ment cables |age between terminals |earth

Model L9197 |600 VAC/DC 600 VAC/DC (CAT Ill)

Model 9197 300 VAC/DC (CAT IV)

Model L9198 |300 VAC/DC 600 VAC/DC (CAT 1)

Model L9217 300 VAC/DC (CAT il

Model L9790 |600 VAC/DC When using the L9790-01 Alliga-

tor clip, the 9790-03 Contact pin
600 VAC/DC (CAT )

300 VAC/DC (CAT IlI)

When using the L9790-01 Grab-
ber clip

300 VAC/DC (CAT II)

150 VAC/DC (CAT IlI)

Model 9322 2000 VDC, 1000 VAC |When using the Grabber clip
Differential 1500 VAC/DC (CAT II)
Probe 600 VAC/DC (CAT IlI)
When using the Alligator clip
1000 VAC/DC (CAT I1)
600 VAC/DC (CAT IlI)

For example, if the instrument is used in combination with
Model L9198, the maximum rated voltage between terminals
is 300 VDC and the maximum rated voltage to earth is 300
VAC (CAT II).
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Operating Precautions

ADANGER Connect the clamp-on sensors or measurement cables to the

~ instrument first, and then to the active lines to be measured.
Observe the following to avoid electric shock and short cir-
cuits.

» To avoid short circuits and potentially life-threatening haz-
ards, never attach the clamp to a circuit that operates at
more than the maximum rated voltage to earth, or over bare
conductors.

« Do not allow the connection cord clips to touch two wires at
the same time. Never touch the edge of the metal clips.

* When the clamp sensor is opened, do not allow the metal
part of the clamp to touch any exposed metal, or to short
between two lines, and do not use over bare conductors.

* Do not leave the Memory HiCorder connected to test objects
in environments where a voltage surge might exceed the
dielectric withstand voltage. Doing so could result in dam-
age to the Memory HiCorder, bodily injury or fatal accident.

CD Handling

ACAUTION « Always hold the disc by the edges, so as not to make fingerprints
~  onthe disc or scratch the printing.

* Never touch the recorded side of the disc. Do not place the disc
directly on anything hard.

» Do not wet the disc with volatile alcohol or water, as there is a
possibility of the label printing disappearing.

 To write on the disc label surface, use a spirit-based felt pen. Do
not use a ball-point pen or hard-tipped pen, because there is a
danger of scratching the surface and corrupting the data. Do not
use adhesive labels.

* Do not expose the disc directly to the sun's rays, or keep it in
conditions of high temperature or humidity, as there is a danger
of warping, with consequent loss of data.

« To remove dirt, dust, or fingerprints from the disc, wipe with a dry
cloth, or use a CD cleaner. Always wipe from the inside to the
outside, and do no wipe with circular movements. Never use
abrasives or solvent cleaners.

« Hioki shall not be held liable for any problems with a computer
system that arises from the use of this CD, or for any problem
related to the purchase of a Hioki product.
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1.1 Product Overview and Features

1

Chapter 1

1.1 Product Overview and Features

The Hioki MR8870-20 Memory HiCorder is a compact, lightweight, easy-to-
operate waveform recorder. It can run on batteries, and can be quickly
deployed when a power anomaly occurs.

Measurement data can be monitored, subjected to calculations and analyzed
on a personal computer using the supplied application program.

M3IAIBAQ T J81deyd

~

( A A N ( . . o N
Recording various analog | | Recording logic Recording waveforms
signals signals of abnormal events
Measurements for a wide variety | | Measures using optional || Abnormal events can be an-
of applications are available using | | logic probes. Mixed ana- || alyzed by recording with the

the appropriate log and logic trigger function
measurement (@ recording is % || (p. 55).

leads or clamp = possible. .

sensor options. s e

Measurement data and set- |
ting configurations are
stored, read and managed
as data files
Measurement data can be stored
to and read from an optional CF
card (p. 71).

~

(Analysis onaPC
Data stored on the CF card can be

Waveform analysis

Gauge display Zoom infout Numerical display || transferred for analysis to a comput-
(p. 66) (p. 64) (p. 69) er using the supplied USB cable

(p. 91). Measurement data can be
EMMMM /\/\/\/\/ 123.4V analyzed using

the supplied ap- AN
R plication program | V¥
Cursor Measurements (p. 66) (p. AB). =J:

\* Using the A/B cursors, values at cursor lo- |\

L

cations on waveforms and the time and pe- | Display in converted units
riod at trigger positions can be displayed.

Using the scaling function, input val-
Numerical Calculations (p. 93) ues can be displayed in units of the
q Up to seven types of calculations such as || @ctual physical quantity being mea-

RMS, maximum and average values can tsured, such as speed or tempera-
ure

be applied to measurement data, and v A
waveforms and calculation results can be || (P- 50): P
displayed separately on screen.
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1.2 Measurement Flow

1.2 Measurement Flow

Installing, Connecting and Turning On
Install the battery pack (option) (p. 24)

Measurement
cables connections

AC adapter
connection (p. 28)

POWER

o[ M

Memory recorder mode

The instrument records instanta-
neous signal waveforms. Trigger
and numerical calculation function-
ality can be used.

RMS recorder mode

The instrument records RMS
waveforms for commercial power
supply(50Hz,60Hz) and DC sig-
nals.

v Thereafter, it will be explained on the screen of Memory recorder mode.
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1.2 Measurement Flow

Settings

WAVE/DATA  SET FILE
Select the timebase (horizontal ax-
is), voltage range (vertical axis) and
input channels.

If the measurement ranges are un-
known, they can be set automatical-

ly (p. 42).

Tine ' ) | Using a previously saved setting
o (] ) o configuration
.E' - GsD_> GED"GGD Reload a previously stored setting
Move toa Open the Select Apply configuration from Model MR8870-20
setting item setting options memory or a CF card, and measure

(p. 85).

Configure measurement settings (p. 44)

Configure Automatic Data Storage WAVE/DATA SET  FILE
to a CF card (as needed) (p. 77) @D .J‘

To save (store) measured data auto-
o matically, enable Auto-Save before
starting to measure. Alternatively,
oEE you can save data manually after
measuring.

HNumerical G

M3IAIBAQ T J81deyd H
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1.2 Measurement Flow

Starting and Stopping Measurement

Press the START/STOP key (p. 20)

Record once, and stop. Trigger Mode: [Single]

Start
Measurement
Stop
\\I/START/STOP Record repeatedly. Trigger Mode: [Repeat] Measurement

g - START/STOP
o il

When recording using the trigger function, recording occurs only
when the input waveform satisfies specified trigger criteria.

Data Analysis

View Measurement Data (p. 63)
Waveforms can be zoomed and numerical values confirmed.

Save Data (p. 71)

Measurement data, waveform data, screen images and numerical
calculation results can be saved.

Calculate (p. 93)

Numerical measurement data can be applied to calculations.

View on a Computer (p. 91)

To download data from the CF card in the Memory HiCorder, connect a computer with
the supplied USB cable. Recorded data can be analyzed on the computer with the bun-
dled Wave Processor program (p. A6).

When Finished

Turn the Memory HiCorder Off (p. 34) 0|
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1.3 Names and Functions of Parts

I 1.3 Names and Functions of Parts

Front Panel

Manufacturer's Serial Number
Shows the serial number.
Do not remove this label, as it is required

Display Screen (p. 63)
4.3-inch TFT color LCD
Screen Configurations (p. 17)

Hi| pict mRBETO.20

Operating Keys

u WAVE/DATA

Switches between Waveform
and Numerical Value screens
(p. 17).

W SET

Displays the Settings screens,
and switches among the
screen tabs with each press
(p. 18).

HFILE

Displays file information

(p. 18).

for product support.

I Battery Compartment (p. 24)

is installed here.

Operating Keys

Choose a screen

WAVE/DATA  SET FILE

GAUGE 7|

2.0 ©
aap
ESC OCD

Scroll waveforms and
read cursor values

Use the left and right keys to
scroll waveforms or move
the A/B cursors. Press the
middle key to select which
of these actions the left and
right keys perform (p. 19).

Saving operations

Press to save data manually
(p. 77).

KEY LOCK
SCROLL
CURSOR

IOt

SAVE START/STOP

Start and stop
measurement

suring (p. 20).

Start and stop measure-
ment. The LED at the left
lights green while mea-

B GAUGE
Alternately  displays
hides the
scale on
screen.

m il (Manual trigger)

Press to trigger manually.

m ESC

Cancels changes to settings.

W Cursor Keys
Moves the position
of the cursor (blink-
ing selection) on the
screen.

H ENTER
Accepts displayed (]
settings.

B KEY LOCK

To lock the keys, @O

press and hold the
left and right cursor
keys for three seconds.
Repeat to unlock.

measurement
the Waveform

The optional Model 9780 Battery Pack

Setup and display

and

a
op
L

O
1o
)

O
[
O

M3IAIBAQ T J81deyd H
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1.3 Names and Functions of Parts

Top Panel

CF Card Slot
Insert an optional CF Card (p. 74).

BNC Jack
Connect optional measurement cables or
clamp sensors (p. 29).

LOGIC Connector
Connect an optional logic probe (p. 32).

AC Adapter Socket J
Connectthe supplied Model
Z1005 AC Adapter (p. 28).

CHARGE LED
This LED lights when the battery
is charging (p. 27).

—— External Control Terminals
Control signals can be received from and
output to external devices (p. 105).

Right Side

USB Port
(USB 2.0 mini-B receptacle)

Open the dust cap and connect the USB
cable (p. 91).

Connect to a computer to transfer data.

o=— Strap Hole (p. 33)

POWER Switch
Turns the instrument on and off (p. 34).

POWER
fo) ||||| | O Power Off
POWER | Power On

o[ M
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1.4 Screen Configurations

I 1.4 Screen Configurations

Waveform/Numerical Screens

WAVE/DATA  SET FILE

Press this key to
switch between
the screens.

Operational  infor-
mation is displayed
along the bottom of
the screen.

Waveform Screen

Data stored in the Memory Hi-
Corder is displayed as wave-
forms (p. 63).

About the Icons

Numerical Screen

Displays the real-time numeri-
cal values of the measurement
signals. Switch between in-
stantaneous  (peak-to-peak)
and RMS values, or Display
Hold. (p. 69)

Clock Power Source Indicator

"Setting the Date
and Time" (p. 102) source.

Indicates the Memory HiCorder's power

|

CF Card

Displayed when a CF
card is inserted.

AC adapter operation

Battery pack operation

Fully charged battery pack

Battery pack operation

NE @

battery pack operation

Low battery indicator during

M3IAIBAQ T J81deyd H
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1.4 Screen Configurations

Settings Screens

WAVE/DATA  SET FILE

[— —]

Press this key to
switch between
the screens.
Operational infor-
mation is displayed
along the bottom of
the screen.

Record: Tine
4

Setting Screen
Configure measurement set-
tings (p. 44).

Set trigger criteria as needed
(p. 55).

Comment Screen

Enter per-channel comments
(p. 52).

Display the nuner shen this is ‘O

Calc/Save Screen

Configure numerical calcula-
tions (p. 93) and auto-saving
(p. 78).

System Screen

Configure the system environ-
ment (p. 99).

WAVE/DATA  SET FILE

Operational infor-
mation is displayed
along the bottom of
the screen.

Back ate Panel Cha 3

View and manage files on the
CF card (p. 71).

File Screen
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1.5 Basic Operation

=

I 1.5 Basic Operation

Screen Operations Q
g

@

Changing screen contents N

o]

o

— Select the item to .

@ Cchange. @

v s

Tri Pattern
] R AT A K

)]
@[ Show available set-
: 9 ting options.

Setting Screen

@]
(O[> Select the desired
2 setting.

O

ECSS or cancel it.

Waveform Screen

Scrolling a waveform

SCROLL
CURSOR

a0 D

Earlier Later
See: "Scrolling Waveforms" (p. 64)

Reading values at cursors
SCROLL
CURSOR

Jeal ol @
Dlsplays;::-LA/B cursors. “nm“u l/(\;hri:]:gvceu(r;f)gg;.

CURSOR g

Cur:d.. Cur
o i

Move the A/B cursors. A/B cursor values
Values at cursor positions can
be read numerically.

Cursor type
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1.5 Basic Operation

Starting and Stopping Recording

Acquire measurement data on the Memory HiCorder, and start recording.
Recording stops according to the trigger mode (recording criteria) setting (p.
46).
\ | / START/STOP Start Measurement
_\Q_/_ Press the START/STOP key.
N The green LED lights.
When using the trigger function, the times when measurement
starts and when recording (data acquisition) starts are not the
same.

START/STOP  Fipnish Measurement

O— - Trigger Mode: [Repeat] (default setting)

Pressing the START/STOP key stops recording.
Trigger Mode: [Single]
Recording stops when the specified recording time has elapsed.

Disabling Key Operations (Key-Lock Function)

Keys can be disabled to avoid inadvertent operations.

O Press and hold the right and left cursor keys for three seconds to
. O . lock the other keys, and repeat to unlock.

O
Saving Display Images

Screen images of measurement data and setting configurations can be cap-
tured and saved (p. 82).

2
9=

Insert a CF card. Display the screento be saved, Select [Screen Image] in the di-
and press the SAVE key. alog, and press the ENTER key
to display the confirmation dialog.
Select [Yes] and press ENTER
again.
The image is saved as a bitmap
image file (hamed date_number.
BMP).
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1.5 Basic Operation

Verifying the Input Level (Level Monitor)

You can verify the input status and display range while making settings on the
Setting screen. This is not available while measuring.

Waveform monitor

Gauge
Shows the selected volt-
age range (vertical axis)
for channels 1 and 2.

Current Input Signal
Level

— Displayable waveform range

The displayable range is deter-
mined by the waveform magpnifi-
cation (vertical zoom) and zero-
position settings.

Measurement Units of Input Waveform
Using the Scaling function (p. 50), measurement
units can be converted as desired for display.

M3IAIBAQ T J81deyd H
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1.5 Basic Operation
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Install the 9780 Battery Pack
(option) (p. 24)

2

Connect measurement cables
(p. 29)

Voltage measurement:
connect connection cords

Current measurement:
connect clamp sensors

Chapter 2 .

Rear View

Logic signal measurement:
connect logic probe

Connect the AC
adapter (p. 28)

i

(To save data)
Insert a CF card (option) (p. 74)

5
|

Attach the strap (p. 33)

External control

\ signal inputs

External control

Turn the power on (p. 34)
Execute zero adjustment (p. 35)

signal outputs
(p. 105)

N

SUO!IQJEdSJd juswainses|N ¢ JaldELl:)
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2.1 Using the Battery Pack (Option)

2.1 Using the Battery Pack (Option)

If commercial power is not available when the AC adapter is connected, the
MR8870-20 Memory HiCorder can operate from the Model 9780 battery pack,
so when using commercial power, the battery pack serves as a backup supply
during power outages.

Charge the battery pack fully before using it the first time.

/N\IWARNING

Be sure to observe the following precautions. Incorrect han-
dling may result in liquid leaks, heat generation, ignition,
bursting and other hazards.

« Do not use a battery pack other than the 9780 Battery Pack.
We cannot accept responsibility for accidents or damage
related to the use of any other batteries.

* To avoid the possibility of explosion, do not short circuit,
disassemble or incinerate battery pack.

* When storing the instrument, make sure no objects that
could short-circuit the connectors are placed near them.

» The battery pack contains lye, which can cause blindness if
comes into contact with the eyes. Should battery liquid get
into your eyes, do not rub your eyes but rinse them in plenty
of water and seek the immediate attention of a physician.

Installing and replacing the battery pack

» To avoid electric shock, turn off the power switch and dis-
connect the cables before replacing the battery pack.

« After installing or replacing the battery pack, replace the
battery compartment cover and screw.

e Handle and dispose of batteries in accordance with local
regulations.
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2.1 Using the Battery Pack (Option)

Observe the following to avoid damage to the instrument.

 Use the battery pack in an ambient temperature range of O to
40°C and charge it in an ambient temperature range of 5 - 30°C
to be on the safe side.

« If the battery packs fails to complete charging within the stipu-
lated time, disconnect the AC adapter from the pack to stop
charging.

» Consult your dealer or nearest service station should liquid

leaks, strange odor, heat, discoloration, deformation and other

abnormal conditions occur during use, charging or storage.

Should these conditions occur during use or charging, turn off

and disconnect the instrument immediately.

Do not expose the instrument to water and do not use it in exces-

sively humid locations or locations exposed to rain.

Do not expose the instrument to strong impacts and do not throw
it around.

e The battery pack is subject to self-discharge. Be sure to charge
the battery pack before initial use.

* When recharging a discharged battery pack in the Model

MR8870-20, allow it to charge for at least ten minutes with the

Model MR8870-20 turned off to maximize battery longevity.

The battery pack is a consumable. If the battery capacity remains

very low after correct recharging, the useful battery life is at an

end. It can be recharged up to about 500 times.

To prevent battery pack deterioration when the battery will not be

used for 1 month or longer, remove it and store it in a dry location

with an ambient temperature range of between -10 to 30°C. Be

sure to discharge and charge it every two months. Long-term

storage when capacity has decreased will make charging impos-

sible and reduce performance.

Remove the battery pack from instrument once a month and

check that appearance is normal.

As long as battery charge remains, waveform data is retained in

internal memory while the Memory HiCorder is turned off, so the

battery continues to gradually discharge. When the battery

charge is depleted, stored waveform data is lost.

SUO!IEJECIGJCI juswainses|N ¢ JG],dBLK) n



26

2.1 Using the Battery Pack (Option)

When to charge

When powering the instrument from the battery pack without the Model Z1005
AC Adapter, the low battery indicator ( [dm] ) is displayed when the battery
charge is depleted, indicating that the battery pack requires charging.

Note that if the Memory HiCorder is turned off under this situation, waveform
data may fail to be backed up, and could be lost.

Approximate charging time:
About 200 minutes at 23°C when recharged at the first appearance of the low
battery indicator.

Approximate continuous battery-only operating time

(operating at 23°C)

« After a full charge, with the LCD backlight always on (default setting):
approximately two hours

« After a full charge, with the LCD backlight off (five minutes after last key-
press): approximately 2.5 hours

See: "Enabling and Disabling the Backlight Saver" (p. 101)
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2.1 Using the Battery Pack (Option)

Install the Battery Pack

Required tool:

One Phillips screwdriver Wi e 1

Disconnect the AC adapter when installing the battery pack.

(No.2)

Battery Compartment

Cover \ 7 °

= it
= \/ [=sy
] h
\%* 1 Make sure that the
3 Be sure to properly cables are not
2 seatthe connectors. pinched.

1 Place the Memory 2 Connect the plugs of the 3 Replace the battery
HiCorder face down, battery pack to the con- compartment cover
and remove the battery nectors and insert the and screw.
compartment cover battery pack with the
screw and cover. label side up.

Pull the battery pack plug straight out to remove the battery pack.

Charge the Battery Pack

Regardless of whether the Memory HiCorder is on or off, the battery pack recharges
whenever the 21005 AC Adapter is plugged in to a power source. Therefore, charg-
ing is provided by merely keeping the battery installed in the Memory HiCorder.

71 Connect the power cord to
the inlet socket on the AC
adapter.

The CHARGE LED lights red

when charging begins.

Charging is finished when the

CHARGE LED turns off.

[

Connect the output plug of the
AC adapter to the instrument.

Plug the power cord into the mains outlet.

Refer to "2.2 Connecting the AC Adapter" (p. 28) for details about the AC adapter.

SUO!IEJECIGJCI juswainses|N ¢ Ja1deu:) m
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2.2 Connecting the AC Adapter

2.2 Connecting the AC Adapter

Connect the power cord and the instrument to the supplied Model 21005 AC
Adapter, then plug the power cord into an outlet. When used with the battery pack
installed, the battery serves as an operating backup supply in case of power failure,
and the AC adapter otherwise has priority.

Before Connecting

AWARN’NG « Use only the supplied Model Z1005 AC Adapter. AC adapter

input voltage range is 100 to 240 VAC (with £10% stability) at
50/60 Hz. To avoid electrical hazards and damage to the
instrument, do not apply voltage outside of this range.

 Turn the instrument off before connecting the AC adapter to
the instrument and to AC power.

* To avoid electrical accidents and to maintain the safety
specifications of this instrument, connect the power cord
only to a 3-contact (two-conductor + ground) outlet.

ACAUTION To avoid damaging the power cord, grasp the plug, not the cord,
when unplugging it from the power outlet.

1 Connect the power cord to
the inlet socket on the AC
adapter.

Rated supply voltage is 100 to
240 VAC, and rated supply fre-
quency is 50 or 60 Hz.

=
@ :l ]m_g,_,:]_mﬂ T 2 Connect the output plug of the AC
3

adapter to the instrument.

Plug the power cord into the mains outlet.
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2.3 Connecting Measurement Cables to the Memory HiCorder

2.3 Connecting Measurement Cables to
the Memory HiCorder

Connect the appropriate cables for the intended recording application.
 To record voltage waveforms (p. 31)

» To record current waveforms (p. 31)

 To record logic signals (p. 32)

Be sure to read the "Operating Precautions" (p. 6) before connecting the cables.
Connecting to the BNC terminals

A\DANGER

Note the following maximum rated voltage between terminals
and maximum rated voltage to earth.
Maximum rated voltage between terminals: 400 VDC
Maximum rated voltage to earth: 300 VAC/DC (CAT IIZ)
The following tables list the maximum rated volta etween
terminals and the maximum rated voltage to earth for connec-
tion cords. To avoid electric shock and instrument damage,
do not input voltages in excess of these figures.
The lower of the instrument’s and the connection cord’s max-
imum rated voltage between terminalss applies.
When these voltage levels are exceeded, the instrument will
be damaged. Do not make measurements as doing so may
result in bodily injury.
The maximum rated voltage to earth does not change, even if
you make measurements with an attenuator or other compo-
nent connected to the input.
Consider your connection method and do not exceed the
maximum rated voltage to earth.

Measure- maximum rated volt- |Maximum rated voltage to
ment cables |age between terminals |earth

Model 9197 300 VAC/DC (CAT IV)

Model L9217 300 VAC/DC (CAT i)

Model L9790 |600 VAC/DC When using the L9790-01 Alliga-

tor clip, the 9790-03 Contact pin
600 VAC/DC (CAT )

300 VAC/DC (CAT Il

When using the L9790-01 Grab-
ber clip

300 VAC/DC (CAT Il

150 VAC/DC (CAT Ill)

Model 9322 2000 VDC, 1000 VAC |When using the Grabber clip
Differential 1500 VAC/DC (CAT 1),
Probe 600 VAC/DC (CAT IlI)
When using the Alligator clip
1000 VAC/DC (CAT )

600 VAC/DC (CAT Il

For example, if the instrument is used in combination with
Model L9198, the maximum rated voltage between terminals
is 300 VDC and the maximum rated voltage to earth is 300
VAC (CAT ).

SUO!IEJECIGJCI juswainses|N ¢ JGldELK) m
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2.3 Connecting Measurement Cables to the Memory HiCorder

AWARN’NG Do not connect a cable to the instrument while it is connected
-~ to the object to be measured. Otherwise, an electric shock
accident may occur.

ACAUTION To prevent damage to the instrument and sensor, never connect
or disconnect a sensor while the power is on, or while the sensor
is clamped around a conductor.

Connecting to the logic terminals

ADANGER To avoid electric shock and short circuit accidents or damage
~ . totheinstrument, pay attention to the following:

» The ground terminal for the

optional logic probe is not

Memo
Measurement ¢ | ry

Object : HiCorde
isolated from the Memory ——o |F-)09;)C IJ\ '
HiCorder's ground (chassis : robe -
ground). Therefore, if the TT pu

measurement object con-
nect to AC, it should have a
grounded, polarized plug, and be connected to the same
power outlet as the Memory HiCorder’s AC adapter.

If the Memory HiCorder and measurement object are con-
nected to different mains circuits, or if an ungrounded
power cord is used, the potential difference between the dif-
ferent grounding paths may result in current flow through a
logic probe that could damage the measurement object or
Memory HiCorder.

Do not allow the metal tip of a logic probe to cause a short
between conductors on the measurement object. Never
touch the metal tip of a probe.

Maximum rated voltage between terminals of logic probe
follow the indications below.

Do not measure if the Maximum rated voltage between ter-
minals would be exceeded, as damage the instrument or
personal injury may result.

Model 9320-01 Logic Probe: +50 VDC

Model MR9321-01 Logic Probe: 250 Vrms (HIGH range), 150
Vrms (LOW range)

HH
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2.3 Connecting Measurement Cables to the Memory HiCorder

Connecting Connection Cords (to record voltage waveforms)

Connect an optional Hioki Connection Cord. Use the Hioki Differential Probe
(P9000-01/02, 9322) if the voltage of the measurement object may exceed the
Memory HiCorder’s maximum rated voltage between terminals.

BNC jack

BNC plug slots

e U5) 2w

Lock

Connect the BNC BNC Jack Guide Pins

plug on the Cor)nection (on the instrument)
Cord to a BNC jack on Align the slots in the BNC plug with the guide
the Memory HiCorder. pins on the jack on the instrument, then push
and twist the plug clockwise until it locks.
‘ 2 Disconnecting BNC connectors
Connect to the ) Push the BNC plug, twist it counterclock-
measurement object wise, and pull it out.

(Example: Model L9198 Connection Cord)

Connecting a Clamp Sensor (to record current waveforms)

Connect an optional Hioki clamp sensor. Refer to the instructions provided with the
clamp sensor for usage instructions.
BNC jack

The scaling function needs to be set according to the
clamp sensor model being used. Refer to "Converting
Units (Scaling function)" (p. 50) for details.

Connect the BNC plug on the clamp sensor

to a BNC jack on the Memory HiCorder.

The connection method is the same as described for
other Connection Cables.

(Example: Model 9018-50

Clamp- {
amp-On Probe) - ) _
‘ 2 Clamp the sensor around
the measurement object. O
<

Attach the clamp around only one conduc-
tor. Single-phase (2-wire) or three-phase
(3-wire) cables clamped together will not
produce any reading.

Current flow
direction
arrow

~
The arrows on the clamp indicating the direction

of current flow should point toward the load side.
J
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2.3 Connecting Measurement Cables to the Memory HiCorder

Connecting the Logic Probe (to record logic signals)

Connect the optional logic probe. Refer to the instruction provided with the probe.

LOGIC jack

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

(Example: Model MR9321-01 Logic Probe)

Connect to the measurement object.
When a logic probe is not connected, the corresponding

logic waveform appears at HIGH level on the waveform
screen.
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2.4 Attaching the Carrying Strap

2.4 Attaching the Carrying Strap

Use the strap to avoid dropping the instrument while carrying, or when you
need to hang it on a hook.

ACAUTION Attach both ends of the Strap securely to the instrument. If inse-
curely attached, the instrument may fall and be damaged when
carrying.

Feed the strap through the buckle so
that it is tight and not twisted.

1 Push the strap 2 Feed the strap 3 Putthe end of the
through one of the through the buckle. strap under the retain-
strap holes on the ing loop.
instrument.

4 Repeat the same pro-
cedure with the other
end of the strap and
the other strap hole.

SUO!IEJECIGJCI juswainses|N ¢ JGldELK) n
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2.5 Turning the Power On and Off

2.5 Turning the Power On and Off

/N\WARMNG Using the AC Adapter

Before turning the instrument on, make sure the supply volt-
age matches that indicated on its power connector. Connec-
tion to an improper supply voltage may damage the
instrument and present an electrical hazard.

Rated supply voltage is 100 to 240 VAC

(Voltage fluctuations of £10% from the rated supply voltage
are taken into account.)

Rated supply frequency is 50 or 60 Hz.

Verify that the instrument and peripheral devices

Turning Power On are correctly connected.
POWER l
o[ | @] »
06
- 35 il
Right Side The power supply icon appears

near the bottom right corner of
the screen (p. 17).

Initial screen

Turn the power
switch on (] ).

If the "4 " indicator is not displayed, the instrument is not being powered
from the AC line. In this state, the battery charge will be depleted if measuring
for a long time, and measurement may be interrupted. Verify that the AC
adapter is securely connected to an AC power source and to the instrument.
See: "Approximate continuous battery-only operating time" (p. 26)

Execute zero-adjust 30 minutes after turning power on. (p. 35)

Turning Power Off The installed battery pack is charged whenever the AC adapt-
er is plugged into a power outlet, even when the Memory Hi-

POWER Corder is off. In addition, providing there is some remaining
ol |1 battery charge, waveform data and the setting configuration
— are memorized whenever the Memory HiCorder is turned off,
Turn the power so that when the Memory HiCorder is turned back on, the

same operating state is displayed.
switch off (O). P g pay
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2.6 Zero Adjustment

2.6 Zero Adjustment

Zero adjustment corrects for voltage offset at the input terminals, so that Mem-
ory HiCorder measurements are relative to zero volts.
Repeat zero adjustment if the ambient temperature changes suddenly.

Turn on the power and wait for 30 minutes to stabilize the internal
temperature of the Memory HiCorder.

1

OED With the Waveform or Setting screen displayed, press and hold
™ these keys simultaneously for one second.

(simulta-
neously) The Zero Adjust dialog appears.

O
2 qo»
o Select [Zero Adjust].
v
d DD
o Appl
O pply

Zero adjustment is executed.

From the Setting screen

NOTE  Any zero-adjust setting is cleared upon system reset (p. 103).

N
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2.6 Zero Adjustment




I Chapter 3
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3.1 Pre-Operation Inspection

| 3.1 Pre-Operation Inspection

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 representative.

Peripheral Device Inspection

When using probes and connection cords

Is the insulation of the probe or
connection cord to be used dam-

ﬁ
aged, or is bare metal exposed? No Metal
Exposed

When using a clamp

[ Is the clamp cracked or damaged? ] ;’
No

Metal Exposed

Yes

ToH

Do not use if damage is
present as you could re-
ceive an electric shock.
Replace the damaged
items.

ToH

Instrument Inspection

Is damage to the instrument

evident?
¥ No
When turning power on

Does the HIOKI logo appear
on the screen?

{ Yes

Is the Waveform or Setting screen
displayed?

(When power is turned on the first
time after purchase, the Setting
screen should appear.)

{ Yes
To

Yes

—

No

—

If damage is evident,
request repairs.

The power cord may be
damaged, or the instru-
ment may be damaged
internally.

Request repairs.

The instrument may be
damaged internally.
Request repairs.

Nothing appears, or
the display is abnormal

Input signals Inspection

Is “OVER” being displayed on the
Numerical value screen?

Yes

¥ No

Inspection complete

A signal whose magnitude ex-
ceeds the maximum rated termi-
nal-to-terminal voltage is being
input. Halt measurement, as this
condition is hazardous.
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3.2 Operating Flow Overview

| 3.2 Operating Flow Overview

[ Connect Connect measurement cables or a clamp sensor (p. 29).

\ 4

measure-
ment mode

Selecting the mode from the screen
that is displayed at power-on

RMS Record

Memory recorder mode

The instrument records instantaneous signal waveforms. Trigger and
numerical calculation functionality can be used.

RMS recorder mode

The instrument records RMS waveforms for commercial power sup-
ply(50Hz,60Hz) and DC signals.

Selecting the mode from other screens

The measurement mode can also be changed using the measurement
mode area on the display, located at the top right of screens such as
the Waveform screen (p. 17) and the Setting screen (p. 18).

When memory recorder mode has been selected

When RMS recorder mode has been selected

The rest of this manual uses the memory recorder screen to describe
instrument operation. For more information about RMS recorder mode
settings, see the Measurement Guide (RMS Recorder).

v
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3.2 Operating Flow Overview

i WAVE/DATA  SET FILE
Configure D Display the Setting screen

Manual configuration Automatic
configuration (p. 42)

!

Manual configuration (p. 44)

Reload stored
settings (p. 85)

. F (to record specific
Specify recording criteria (p. 55) phenomena)

Configure data saving (p. 78) Nelruetad

1 FF

matically)
Record \(Nhgg)configuration is finished, start recording O_START’STW
p. 20). -
Analyze Analyze recorded data on the Waveform screen (p. 63).

Calculations can be applied to measured data (p. 93).

Save Select and save data (p. 71). ‘
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3.2 Operating Flow Overview

Measurement Configuration (Setting Screen)

Before starting measurement, configure settings on the [Setting] screen
according to the desired measurement.

To observe their effects, settings can be made while viewing input waveforms
in the waveform monitor window (p. 21).

Previously stored setting configurations can also be reloaded (p. 85).

Information about the currently highlighted item is displayed along the bottom
of the [Setting] screen.

Automatic Setting Configuration,

Saving and Reloading x1. Can be set only from the
B Automatic Setting Configuration (p. 42) [Setting] screen.
B Reloading Settings (p. 85)
B Saving Settings (p. 84) *1

Time Axis (Horizontal Axis) Settings

B Selecting the Timebase (p. 44)

W Setting the Recording Length
(divisions) (p. 45)

B Selecting Horizontal Display
Magnification (p. 45)

/ Setting Recording Criteria
B Selecting the Trigger Mode (p. 46)
B Trigger Settings (p. 55)

[ : Input Channel Settings

B Selecting the Voltage Axis
(Vertical Axis) Range (p. 47)

B Selecting Waveform Display
Colors (p. 47)
B Setting the Zero Position (p. 48)
B Selecting the Input Coupling
Method (p. 48) *1
B Selecting Vertical Axis
B Selecting Logic Channel Waveform Colors Magnification (p. 49)
(p- 51) W Selecting the Low-Pass Filter
B Setting Logic Channel Waveform Display (p. 49) *1
Positions (p. 51) B Setting Unit Conversion (Scaling)
W Trigger Settings (p. 61) (p. 50) #1

Logic Channel Settings
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3.2 Operating Flow Overview

Measurement Configuration (Waveform Screen)

Certain setting items are available on the Waveform screen. Setting details are
the same as for those on the Setting screen.

Changing the range, recording length or trigger setting while measuring
causes any existing measurement data to be erased as measurement restarts
with the new settings (Restart).

WAVE/DATA SET  FILE Time Axis (Horizontal Axis) Settings

B Selecting the Timebase (p. 44)

B Setting the Recording Length
(divisions) (p. 45)

B Selecting Horizontal Display
Magpnification(p. 45)

. Setting Recording Criteria
B Selecting the Trigger Mode (p. 46)
W Trigger Settings (p. 55)

Input Channel Settings

B Selecting the Voltage Axis (Vertical
Axis) Range (p. 47)
B Selecting Waveform Display Colors

(p. 47)
Waveform Screen B Setting the Zero Position (p. 48)
B Selecting Vertical Axis Magnification

(p. 49)
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3.3 Automatic Configuration of Measurement Settings (Auto Range)

3.3 Automatic Configuration of Measurement
Settings (Auto Range)

If the appropriate measurement range settings are unknown, Auto Range can
be enabled from the Waveform or Setting screen.

Setting configurations saved to Memory HiCorder memory or to an installed
CF card can be reloaded for later reuse (p. 85).

Auto Range from the Waveform Screen

1 WAVE/DATA  SET FILE

: Select the Waveform
Screen
aob
9
(simulta-  for one second
neously) A dialog appears.

O
2 '8' Select [Auto Range]
4
(]
amD> Apply
o

Press and hold together

If the appropriate range cannot be automatically

detected, "Auto Range failed" appears. In this
case, configure the range settings manually
from the Setting screen while watching the
waveform monitor.

Selecting Auto Range on the Setting Screen

1 WAVE/DATA  SET FILE

2 aop

~
Select the [Setting] Screen||

: Select [Setup Wizard]. ||

O
amD Apply

Y A dialog appears.
l Follow the instructions in

the dialog.
amD Apply

Set according to the input
waveform amplitude.

will be ini

cedure to make the settings.

If appropriate settings for the input signal cannot
be determined, select [Next] to display the manu-
al range selection procedure, and follow the pro-
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3.3 Automatic Configuration of Measurement Settings (Auto Range)

Setting ltem Settings

Timebase [Timebase] |Auto setting value
Automatically displays 1 to 2.5 cycles on the
Waveform screen. When both channels are
enabled for waveform display, the waveform
on CH1 determines the timebase setting.

Zoom (magnification) [Time Mag] |x1

Settings for CH1 and CH2

Voltage-axis range [Rng/div] Auto setup value

Zero position [Pos] Auto setup value

Zoom (magnification) [Mag] x1

Low-pass filter [L.P.F] Off

Input coupling [Coupling] DC

Trigger Criteria

Trigger mode [Trig Mode] | Repeat

Trigger source AND/OR [Source] OR

Pre-Trigger [Pre-Trig] 20%

Trigger [Trig] Level trigger
CH1 only. However, if CH1 display is dis-
abled when executing Auto Range from the
Waveform screen, this setting is applied to
CH2 only. This setting is also applied to CH2
when the difference between maximum and
minimum values of the input signal on CH1 is
two divisions or less.

Slope [Slope] T (Rising)

Level (Trigger Level) [Level] Auto setup value

Filter [Filter] Off

When Using External Control Terminals

1uswWainses|\ alojaq Bumas ¢ 1ardeyd n

NOTE Executing Auto Range generates a trigger signal on the trigger
output external control terminal. Bear this in mind when using the
trigger output terminal and the Auto Range function.
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3.4 Measurement Configuration 1 (Horizontal Axis Settings)

3.4 Measurement Configuration 1

(Horizontal Axis Settings)

Make settings while viewing the Waveform monitor at the left side of the [Set-
ting] screen.

1

2 ao

WAVE/DATA  SET FILE

Select the [Setting]
@ Screen.
: Move to a setting item.

O
@[ Open the setting options
? for the item to be set.

q E 0> Select from the listed
@ options.
v

O
amD Apply
J

Select a Timebase

Set the amount of time to display per horizontal division.

/\ Sampling rate = timebase (seconds/div)/100 (data samples/
v V division), so at x1 display magnification, each division con-

1 division tains 100 data samples.

Decreasing the timebase increases the resolution of data
available for analysis. See "Selecting a Timebase (Horizon-
tal Axis)" (p. 11).

When the duration of 1 div. as shown on the Waveform
screen is 50 ms or more, the waveform will be scrolled
automatically as it is displayed during measurement (the
Roll Mode display function).

Select from the [Timebase] setting options.
Setting options:

100+, 200, 500 us, 1, 2, 5, 10, 20, 50, 100, 200, 500 ms,
1,2,5,10,30s, 1, 2,5 min [/div]

(* default setting)
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3.4 Measurement Configuration 1 (Horizontal Axis Settings)

Setting Recording Length (no. of divisions)

Set the recording length in units of display divi-

[ ,\/\/W Recording sions.
/\/\/\/\/\/ length Recording time = timebase (s/div) x recording
o dv length (div)

Select from the [Shot] setting options.
Setting options:

20+, 50, 100, 200, 500, 1000, 2000, 5000,
10000, 20000 [div], Cont (continuous)
(* default setting)

Recording length (Cont) (continuous)

« The [Cont] recording length can be used when the time axis is 50 ms/div or slower.
For example, setting the recording length (Cont) when the time axis is set to 10 ms/div will
automatically set the time axis to 50 ms/div.

* Time values are not indicated during measurements.

« The trigger function (p. 55) and external trigger function (p. 107) are not available.

* The trigger mode (p. 46) is fixed at [Single].

When recording exceeds the maximum recording length (20,000 div), the following will take

place

« A total of 20000 divisions worth of data remains when recording is stopped.

« Data saved on a CF card during auto save and manual save extends a total of 20000 divi-
sions back from the end of recording.

 The time values indicated in the waveform screen indicates the time at end of recording
as 0 s, a negative value.

Setting Display Zoom (as needed)

Select display magnification of the horizontal axis
VWAAA M A as needed.

Normal Display Magnified
Display (x2)

Select from the [Time Mag] setting options.
Setting options:

x10, x5, x2, x1*, x1/2, x1/5, x1/10, x1/20, x1/50,
x1/100, x1/200, x1/500, x1/1000

(* default setting)

1uswWainses|\ alojaq Bumas ¢ 1ardeyd n
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3.5 Measurement Configuration 2 (Setting Recording Criteria)

3.5 Measurement Configuration 2
(Setting Recording Criteria)

Setting the Trigger Mode

Select whether to record one recording length per trigger event, or to record continu-
ously ([Repeat]). To specify other recording criteria, additional trigger settings are
required.

See: "Chapter 4 Making Trigger Settings" (p. 55)

Select from the [Trig Mode] setting options.
Setting options:(* default setting)
Single Records one time and stops.

Repeat* Records continuously until you press the
START/STOP key.

When the trigger mode is set to [Repeat], triggering is disabled during the end of recording
processing (auto save, waveform display processing and calculation) before going to the
next trigger standby status. Therefore, events that meet the trigger criteria during this pro-
cessing period are not recognized as trigger events.

Recording length [Cont], the trigger mode is fixed at [Single].
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3.6 Measurement Configuration 3 (Analog Channel Settings)

3.6 Measurement Configuration 3
(Analog Channel Settings)

Configure the analog input channels (CH1 and CH2) from the [Setting] screen.

WAVE/DATA  SET FILE

1Oo@O _>__

2 .E.

. Move to a setting item.
D

Jm[ Open the setting options
? for the item to be set.

a D O Select from the listed
@ options.
v

a l O Apply

Setting the Voltage Axis (Vertical Axis) Range

Select the voltage amplitude (voltage axis range) per verti-
/\ :I i cal division for each input channel.

1uswWainses|\ alojaq Bumas ¢ 1ardeyd n

V 1 div

NOTE  If the input signal exceeds the measurable range for the selected
measurement range, the measured value will be shown as [OVER].

Select from the [Rng/div] setting options.
Setting options:

10%, 20, 50, 100, 200, 500 mV,

1, 2,5, 10, 20, 50 V [/div]

(+ default setting) 5 Coupling |Trig
Measurable effective range is up to +10 times of the voltage axis range (For 50 V/div,
the maximum rated voltage between terminals is up to 400 V DC).

Selecting Waveform Display Color (as needed)

Different display colors can be selected for each input channel waveform.

Select from the waveform display color setting
options.

Setting options:

OFF (x ), Red (* CH1), Green (* CH2),

Blue, Yellow, Pink, Light Blue

(* default setting)
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3.6 Measurement Configuration 3 (Analog Channel Settings)

Setting the Zero Position (as needed)

100% The vertical display position of each waveform
50% ov,__- can be changed.
0% STV set the waveform zero position (in this exam-
Normal Changed Zero  ple, zero volts) for display on the vertical axis.

Waveform(50%) Position(25%)

Select from the [Pos] setting options.
Setting options:- 50 to 150%

(in 1% steps, when the [Mag] setting is x1),
(default setting: 50%),

Magnification and compression (p. 49) in the voltage axis direction is based on the zero
position.

Although the range of voltage that can be displayed on the Waveform screen depends
on the zero position and magnification/compression of the voltage axis, the measure-
ment range is unaffected.

Measurement (Magnification: x1) Display range
range
100% )
ov
' 0%

0%
Zero Position: 0% 50% 100%

The valid setting range depends on display magnification.
With x10 magnification (maximum setting range), -950 to 1050%

Selecting the Input Coupling Method (as needed)

Select the coupling method for input signals.

Select from the [Coupling] setting options.
Setting options:(* default setting)

DCx DC Coupling
Select this to acquire both DC and AC
components of an input signal.

GND  The input signal is disconnected.
Zero position can be confirmed.
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3.6 Measurement Configuration 3 (Analog Channel Settings)

Zooming the Vertical Axis (as needed)

T Display magnification of the vertical (voltage)
AN » axis can be selected for each input waveform.
i v VY il Magnification is applied relative to the wave-

Normal Display Zoomed Display form’s zero position.
(*x2)

Select from the [Mag] setting options.
Setting options: x10, x5, x2, x1*, x1/2, x1/5
(* default setting)

pli ng Trig

OC

Selecting a Low-Pass Filter (L.P.F.) (as needed)

To suppress high-frequency components, select

%% » /\\//\\/ a low-pass filter.

Normal Display  Cut-Off Frequency
OFF) Selected

Select from the [L.P.F] setting options.

Setting options: OFFx*, 5Hz, 50Hz, 500Hz, 5kHz
(* default setting)

1uswWainses|\ alojaq Bumas ¢ 1ardeyd n
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3.6 Measurement Configuration 3 (Analog Channel Settings)

Converting Units (Scaling function)

@: @ Input voltage values can be converted to physi-
\/,\/ » t \/z\/ cal units for display, such as by converting volt-
i & age to current. Preset scaling settings are

Normal Display ~ Scaling Enabled provided for current measurement with the
(OFF) optional clamp sensor models.
Select from the [Scaling] setting options.
Setting options: OFF#, Model, Ratio, 2-Point
(* default setting)
A dialog appears when selected.

Model
Select your clamp sensor and attenuating probe
model from the Model list.

Setting options:

3283, 3284, 3285, 9010-50, 9018-50, 9132-50,
9657-10, 9675, CT9691, CT9692, CT9693,
ggggfeges?g%)zz ggggooggeg'?egggl 9669, when using Model CT969x series in combination with
CT7044/CT7045/CT7046, CT7631/CT7731, Mdel CT6590, execute zero adjusiment (p. A18)
CT7636/CT7736, CT7642/CT7742

Coupl

Ratio
Select the output ratio (conversion ratio) of the H
clamp sensor, or the attenuating ratio of the at- Cance]

tenuating probe.

2-Point
Set the voltage values of two points of the input Z-Foin
signal, the converted unit value of these two | B 1y
points and the name of the converted measure- § JRak

ment units, so measurement values acquired as
voltage are converted to the specified units.

Example: LA] Conversion ratio and
Voltage value at 2 Voltage of units to convert H i:'/ offset value are calcu-

points lated from the two
Vy: High value Ay: Converted high value points and converted

VL Vg [V
V : Low value A_: Converted low value L Vi M
Convertedunit ™ Actual measurement
values values
Ay-A VyxA -V xA
y = HZL e VX AL T VL X A

A V-V, X: Voltage value
L I L I Y: Converted value

Conversion Ratio Offset .
Valid setting ranges for conversion ratio and offset are as follows.

Note that the conversion ratio cannot be set to zero.
-9.9999E+9 < (conversion ratio, offset) < -1.0000E-9
(offset) =0
+1.0000E-9 < (conversion ratio, offset) < +9.9999E+9
Values outside the above range cannot be set.
Scaled values (and cursor values when using the A/B cursors) can
be verified in the waveform screen.
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3.7 Measurement Configuration 4 (Logic Channel Settings)

3.7 Measurement Configuration 4
(Logic Channel Settings)
Configure the input channels when measuring with a logic probe.

To use logic signals as a trigger source:
See: "4.3 Logic Channel Trigger Settings" (p. 61)

WAVE/DATA  SET FILE

O ﬁ
Select the [Setting] . Shot S
@& Screen. : ] T
2 40»

’ Move to a setting item.

)]
@[ Open the setting options
9 for the item to be set.

)
0D Select from the listed
g options.

(]
JmD Apply
J

Setting Logic Channel Display Colors (as needed)

You can select a display color for each logic channel waveform

Select from the waveform display color setting
options.

Setting options:

OFF*, Red, Green, Blue, Yellow, Pink, Light Blue
(* default setting)

Setting Logic Channel Display Positions

_PBositionl You can select the display position of each logic
Fiedismdbesdhze it 2 waveform. Waveform overlap on the display
2 ol b s 3 can be minimized when recording simulta-
4 neously with an analog waveform.
Select from the [Pos] setting options. i pPh, aline,

Setting options: Pos1*, Pos2, Pos3, Pos4
(* default setting)

1uswWainses|\ alojaq Bumas ¢ 1ardeyd n
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3.8 Entering Comments

3.8 Entering Comments

Comments of up to 40 characters can be entered as a title for the measurement
data, and as a label for each input waveform.

The comments can be displayed when the data is viewed in an application program
on a computer.

WAVE/DATA  SET FILE

Select the [Comment]
@& Screen.
2 qop
@ Select the field in which to
; enter the comment

d®mD Apply
Y The character entry screen _
appears. 1455789 ., _ List Hist

3 .E. Select the characters to
® enter
l To enter a space, select a
blank character.

]
QmD Apply
U Characters appear in the en- _ _
try field as you select them. AncE B3 |DEL| Clear

Select [OK]
Accepts your entry and returns to the
[Comment] screen.

The following characters are converted as follows when saved to a text file.

Enteredcharacter B El 1 H EH H

Converted plain
N\ N\ /N — _— _—
text equivalent 273 ~u —0 —c —e
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3.8 Entering Comments

Operating Panel

wamoms ser - re - Only the keys displayed on the operating panel are enabled.
O « List (WAVE/DATA key)

G&'SE . Measurement related terms are registered in the list
ENTER Q beforehand.

G [:] D « Hist (History, SET key)

You can select previously entered terms from the pick list.

O g R o Char Input (J key)

CURSOR Switches between the pick list and character selection
G| C]| D frames.

ﬂ

SAVE START/STOP

O od. 4 /3 (Cursor up/down key)

The operating panel depicts Selects from the pick list frame.

the functions of Memory Hi- « Select (ENTER key)

Corder's operating keys. Accepts the item selected in the pick list.

* Cancel (ESC key)
Cancels entry.

¢ <</ >> (SCROLL/CURSOR left/right key)
Move input position.

* BS (SCROLL/CURSOR middle key)
Deletes one character.

* OK (START/STOP key)
Accepts entry.

1uswWainses|\ alojaq Bumas ¢ 1ardeyd
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3.8 Entering Comments
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4.1 Setting Recording Criteria

Chapter 4

Triggering is the process of controlling the start and stop of Trigger criteria met

recording by specific signals or conditions (criteria). When
recording is started or stopped by a specific signal, we say
the trigger is "applied" or "triggering occurs".

In this manual, @ indicates a "trigger point", as the time at
which a trigger is applied.

NOTE  The trigger function cannot be used in RMS recorder mode.

Signals that can be used for triggering (trigger sources) are as follows.
Trigger Source Description Ref.

Applies a trigger according to a signal input on an analog
Analog Trigger channel. (Level, In-Window, Out-of-Window, or Voltage (p. 57)
Sag trigger)

Applies a trigger according to signals input on logic chan- (p. 61)
nels (Ch A to Ch D). p-

Applies a trigger according to an input signal at the
EXT.TRIG terminal (External Trigger Input)

Logic Trigger

External Trigger (p. 105)

Manual Trigger Applies a trigger by pressing Jil. (p. 62)

A trigger can be applied by combining (AND/OR) criteria from multiple trigger sources (except
manual triggering). When the recording length is [Cont], the trigger function is not available.

4.1 Setting Recording Criteria

Make these settings when selecting the type of triggering to be applied to input
channel (CH1 or CH2) recording.

WAVE/DATA  SET FILE
10@8 0O —
Select the [Setting]

®  Screen.
2 aop m—
’ Move to a setting item.

O
O m[ Open the setting op-
O  tions for the item to be

set. .-EIFF :
JOD Select from the listed e R
@  options. S 1A A 1
v EERe

(]
amD Apply
Q

sbumas 1866111 Bunen v 1erdeyd E
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4.1 Setting Recording Criteria

Setting Combining Logic (AND/OR) for Multiple Trigger Sources

Analog, logic, and external trigger criteria can be combined by AND/OR logic to
define complex trigger criteria.
Select from the [Source] setting options.
Setting options:(* default setting)

ORs*  Triggering occurs when any one of the speci-
fied trigger source criteria is met.

AND  Triggering occurs only when all of the speci-
fied trigger source criteria are met.

When the trigger combining logic is set to [AND]

If trigger criteria are already met when you press the START/STOP key, no triggering oc-
curs. Triggering occurs only after all trigger sources have ceased to meet the criteria at
once, and are subsequently met again.

To apply atrigger when the upslope (1) of the waveform crosses zero volts

- Start Start
Trigger....... Level Measurement Measurement
Filter...... ... Off v/
Level............. ov
SIope..ean. T
[AND] [OR]
One waveform has crossed above 0V Either waveform crosses OV on
as the other crosses on the upslope the upslope

When the recording length is [Cont], the trigger source setting is disabled.

Setting the Trigger Start Point (Pre-Trigger)

T Make this setting to specify a portion of the waveform to
WW ) be recorded prior to a trigger event, as a percentage of the
overall specified recording length.

20% 80%

Select from the [Pre-Trig] setting options.
Setting options:

0%, 5, 10, 20, 30, 40, 50, 60, 70, 80, 90, 95, 100%
(* default setting)

Difference between [Waiting for pre-trigger] and [Waiting for trigger]

When measurement is started, the specified pre-trigger length is recorded. This period is
indicated as the [Waiting for pre-trigger].

After the specified pre-trigger length has been recorded, the period indicated as [Waiting
for trigger] continues until a trigger occurs.

During the [Waiting for pre-trigger] period, trigger events are not recognized even when
the trigger criteria are met.

When the recording length is [Cont], the pre-trigger setting is disabled.
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4.2 Triggering by Analog Signals

4.2 Triggering by Analog Signals

Make this setting to define trigger criteria according to input signal characteris-
tics on CH1 or CH2.

WAVE/DATA  SET FILE

Select the [Setting] Scree

g Move to a setting item.

O
(@[ Open the setting options
? for the item to be set.

&
JOD Select from the listed
’ options.

o)
amD Apply
J

Settings can also be made on the Waveform screen.

WAVE/DATA  SET FILE

Displays the Waveform screen. Ak TR

2 a0p b R
g Select ["n] L YO P . SO SAT S W 4

]
gmD Apply
J

Trigger setting items are displayed.
Set the trigger level, slope, trigger

filter and frequency.

Channel settin
To return to the channel setting/ display ng
display, select [$",] again, and Trigger setting

press the ENTER key. display

sbumes 1866111 Bupey ¥ Joideyd E
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4.2 Triggering by Analog Signals

Selecting an Analog Trigger Type

Select the appropriate trigger type. Setting options differ by trigger type.

Select from the [Trig] setting options.

Setting options: OFFx, Level, In, Out, Drop

(* default setting)

DS G /AR Trigger Example

Description

Trigger
. . I/ A trigger is applied when an input signal
LLeveI IT”gger Trigger Level crosses the specified trigger level
[Level] Input [*] [ (threshold voltage).
Trigger Slope
. Upper
In-Window Threshold A trigger is applied when the input signal
Trigger enters a range defined by upper and low-
[In] Lower er thresholds.
Threshold
Upper
Out-of-Win- Threshold A trigger is applied when the input signal
dow Trigger exits a range defined by upper and lower
[Out] Lower thresholds.
Threshold
Voltage dip 12 P,(\ariodﬂ A trigger is applied when the amplitude of
TiieEEs . | | the input signal (at commercial mains fre-
99 Trigger Leve quency) dips below the specified trigger
[Drop] level.
Setting Example
Apply atrigger when the input signal Iriggler.... ;g‘éel (\ll‘e"EI Trigger)
exceeds 200 mV EVel... - 200m
SIope ... T (rising)
Trigger...ccceeeenn. Out (Out-Window
Apply atrigger when the input signal Trigger)
is outside of the range 1 V Upper....c.cceevne.. 1V
Lower.......cccceeee -1V

Apply atrigger if a 50-Hz mains
frequency input signal, nominally
about 220 Vrms (311.1 Vpeak), drops
below 198 Vrms (280.1 Vpeak)
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4.2 Triggering by Analog Signals

Selecting a Trigger Filter

Eilter Width Sets the filter width (trigger filter) for triggering. Sup-
presses triggering from noise.
The filter width setting is defined according to the number
of samples* of acquired data.
* Number of samples: 1 division = 100 samples (with x1 display
Noise magnification)

Select from the [Filter] setting options.
Setting options: OFFx, 10, 20, 50, 100S
(* default setting)

Selecting Rising or Falling (Slope) of the Input Signal

Set the slope (rising (1) or falling ({) edge) of the input sig-
nal on which to trigger.

Select from the [Slope] setting options.
Setting options: (* default setting)

Ts A trigger occurs when the signal crosses the
threshold on the upslope (rising edge T).

J A trigger occurs when the signal crosses the
threshold on the downslope (falling edge ).

Setting the Signal Threshold Level (Trigger Level)

Set the signal threshold level (voltage value) at which the
triggering is to occur. The trigger level setting value is an
instantaneous value (not RMS). The setting value can be
verified in the waveform monitor or on the Waveform
screen. When scaling is enabled, the scaled trigger level
value can be verified in the waveform monitor.

Select from the [Level] setting options.

Setting options: One twentieth of the voltage range
[Rng/div] (Default setting: Zero volts for Level Trigger
mode, and one division above the zero position for
Voltage Sag trigger mode.)

sbumes 1866111 Bupey ¥ Joideyd E
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4.2 Triggering by Analog Signals

Setting Lower and Upper Trigger Thresholds

Set the upper and lower thresholds for a trigger window. Upper and lower thresholds
can be verified in the waveform monitor or on the Waveform screen. When scaling is
enabled, the scaled threshold values are displayed.

Select from the [Lower]/[Upper] setting options.
Setting options: One twentieth of the voltage range
[Rng/div] (Default setting: One division below the low-
er limit zero position, and one division above the up-
per limit zero position.)

Selecting Measurement Frequency

Select the frequency of the commercial mains power to be measured.

Select from the [Freq] setting options. s Coupling |Trig

B[ ) )
Setting options: 50Hz*, 60Hz (* default setting) ” 5 mg'
OFF,
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4.3 Logic Channel Trigger Settings

4.3 Logic Channel Trigger Settings

Make these settings to utilize logic channel input signals for triggering.

A trigger event occurs when the logic signal pattern matches the specified log-
ical AND/OR trigger criteria. You can enable a trigger filter to specify a mini-
mum interval (the filter width) during which trigger criteria must be met before
triggering occurs.

WAVE/DATA  SET FILE

1

Select the [Setting] Scree

2 aop
g Move to a setting item.

Jm[ Open the setting options Filter
? for the item to be set. = AV

@
JOD Select from the listed
2 options.

o)
amD Apply
o

Configuring Logical (AND/OR) Trigger Criteria

Specify a logical pattern of logic inputs to serve as trigger criteria.

sbumes 1866111 Bupey ¥ Joideyd E

Select from the [Trig] setting options.

Setting options:(* default setting)

OFF* Logic triggering is disabled.

OR Triggering occurs when input signal logic
matches any setting in the trigger pattern.

AND  Triggering occurs only when input signal logic
matches all settings in the trigger pattern.

Trigger pattern When the trigger combining logic is set
to [AND]

1 1 _ | If trigger criteria are already met when start-
ing measurement, no triggering occurs.

0 -
x . — x s Instead, triggering occurs once as soon as
IR

the criteria are no longer met, and again
when the criteria are subsequently met.
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4.4 Triggering Manually (Manual Trigger)

Setting a Trigger Pattern

Specify the state of each input signal required for trigger-
1 HIGH jng.
o U1 Low

Select from the [Pattern] setting options.
Setting options:(* default setting)
X*  Ignore signal

0 Triggering occurs when the signal transitions
from HIGH to LOW.

1 Triggering occurs when the signal transitions
from LOW to HIGH.

Setting a Trigger Filter

Filter width To enable trigger filtering, just specify a filter width (trigger
filter). The filter can prevent false triggering due to noise.
The filter width setting is defined according to the number
of samples* of acquired data.

* Number of samples: 1 division = 100 samples (with x1
display magnification)

Select from the [Filter] setting options.

Setting options: OFFx, 10, 20, 50, 100 S
(* default setting)

4.4 Triggering Manually (Manual Trigger)

Triggers can be applied manually. Manual triggering takes priority over all
other trigger sources, regardless of settings.

At any time after starting measurement (by pressing the START/STOP key), you can
press the [l key to apply a manual trigger. However, manual triggering is disabled
when the input channel trigger setting is OFF. After setting trigger criteria and start-
ing measurement, the [Waiting for trigger] mode is active, during which a trigger can
be generated by pressing the il key.




63

5.1 Viewing Waveforms

Chapter 5

5.1 Viewing Waveforms

Waveform Screen

Displays a gauge (p. 66)

Trigger Mark (jil)
The trigger mark appears at the point
where a trigger is applied.

v
Logic @
waveforms i <4— Measurement
Analog ' Configuration
waveforms You can change

Displays acquired
data as waveforms.

these settings (p. 41).
Analog Trigger

Time Settings (p. 55)
Values

<~ Jump Function (p. 65)

Trace Display (p. 64)

Scroll Bar A/B Cursor Values
Shows the range and position of (when A/B cursors are displayed)
the displayed waveform. Shows the values at cursor locations
Viewing the Scroll bar (p. 64) on the waveform (p. 66).

This can be switched to show numerical
calculation results (p. 93).

1

2

WAVE/DATA  SET FILE

Select the Waveform

& Screen.
a40p m—
’ Move to a setting item

O
Jm[ Open the setting options
? for the item to be set.

@]
JOD Select from the listed
g options.

o)
JaeD Apply
o
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5.1 Viewing Waveforms

Scrolling Waveforms

Ve
Ea,r}é?/v\/\/\f Later

Screen Display

SCROLL
CURSOR

a0l D

When measuring or displaying an existing waveform, use
the SCROLL/CURSOR keys to scroll.

During Roll Mode display,* manually scrolling a waveform
terminates the Roll Mode, so you can freely view any part
of the measured waveform.

To return to Roll Mode, move the cursor to [Trace] near
the bottom right corner of the display, and press the
ENTER key. Alternatively, just scroll to the right end of the
waveform to resume Roll Mode.

* About the Roll Mode display:

When each div shown on the Waveform screen is at least
50 ms, the screen scrolls automatically so that the newest
part of the waveform is always displayed.

To jump to the start or end of a waveform (or between trig-
ger events), hold the ESC key while pressing the right or
left SCROLL/CURSOR key.

Verifying Waveform Display Position

NN T

When Recording Length is

From the scroll bar you can verify the relative position and
size of the displayed portion of a waveform within the over-
all recorded waveform. Trigger time, trigger position and
A/B cursor positions (when using vertical or trace cursors)
are also displayed.

Whole Waveform (200 div) Even for identical recording

screen display range indica-

200 div ;Screen Display Range (20 div) lengths, the width of the

Time Axis Magnification x1

tion in the scroll bar depends

X2 [ ] on the specified magnifica-
tion/compression of the time
x1/2 ] axis.
Scroll Lar

Magnifying and Compressing Horizontally (Time Axis)

Data details can be observed by magnifying the waveform
along the time axis. Also, by compressing the time axis,

m _ 4 '\/\/\}\{W\/\, overall waveform fluctuations can be readily seen. Time axis

magnification can be changed while measuring, and when

the A/B cursors are displayed, magnification can be set
according to cursor position (but only when finished measur-
ing). Memory recorder mode from the magnification, RMS
recorder mode Select from the settings of the time axis.

Select from the [x1](display magnification) setting options.

Setting options:

x10, x5, x2, x1*, x1/2, x1/5, x1/10, x1/20, x1/50, x1/100,
x1/200, x1/500, x1/1000 (* default setting)
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5.1 Viewing Waveforms

Viewing Any Waveform Location (Jump Function)

:—ﬁzzzzzn

WAVE/DATA  SET FILE

Select the Waveform
Screen.

> When the recording length of a waveform is long, you can
’\/\N\/\/\,%/ specify the portion to be displayed immediately.

2 QoD

@ Select [Jump].
v

O
amD Apply
“ The location of the cur-
rently displayed portion
of the overall waveform is
indicated by the W mark
on the scroll bar.

3 O
dOP Move the W mark to
O display a different por-
tion of the waveform.

O
4 qmD Apply
The portion of the wave-
form at the W mark is
displayed.
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5.2 Viewing Measurement Values

| 5.2 Viewing Measurement Values

Displaying Gauges

Press the GAUGE key to display gauges at the left side of
the screen corresponding to the measurement range of
each channel. Measurement values can be confirmed on
the gauges. The color of each gauge matches the color of

G%E its waveform.

Press the GAUGE key again to hide the gauges.

Displaying Cursor Values

2d@UD

Time difference, frequency and potential difference (and
B when scaling is enabled, scaling values) can be read as
numerical values using the A/B cursors.

See "About Cursor Values" (p. 67)

Cursor A Cursor B

SCROLL
CURSOR

Na (o
Displays the A/B cursors and the .u \
values at the cursor positions. l‘ |’ S ‘

To hide the cursor items again,
press the SCROLL/CURSOR key.

SCROLL
CURSOR

Move the cursors to display numer- Cursor Values
ical values along the waveform.

Hold the ESC key to move by whole

divisions. [Type] [Motion]
_ Tracex A Curx
Changing Cursor Type Vert (Vertical) B Cur

Horz (Horizontal) || AB Cur

To select which cursor(s) to move (+ default setting) (+ default setting)

Select from the [Motion] setting options.

The current [Motion] selection can be
To selectthetype of cursor values to changed directly, by holding the ESC

display _ _ key while pressing the central
Select from the [Type] setting options. SCROLL/CURSOR key.
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5.2 Viewing Measurement Values

B-A value

B Cursor value

A Cursor value

About Cursor Values

Trace Cursor case

Cursor Type

Example

Cursor Value

Trace
Cursors

AN

B-A

Displays the time and measurement values at the A/B
cursors, or the time and measurement differences be-
tween the A/B cursors.

Displays the intersections (trace points) of cursors and
waveforms. (the intersections of waveform traces of se-
lected channels)

(Time and Measurement Values)

Time Values

A Cursor value, B Cursor value: Time from trigger point
or recording start

B-A value: Time difference between A/B cursors

Measurement Values

A Cursor value, B Cursor value: Measurement value
B-A value: Difference between measured values at A/B
cursors

Vertical
Cursors

A B

)

Displays the time and frequency values at the A/B cur-
sors, or the time and frequency differences between the
A/B cursors.

(Time Value and Frequency)

Time Values (t): Time from trigger point or recording
start

Frequency (f): Frequency having period t

B—A value: Time difference between A/B cursors

Horizontal
Cursors

B-A

Displays the measurement values at the A and B cur-
sors for the selected channel(s), or the difference be-
tween A/B cursor values.

(Measurement Values)

A Cursor value, B Cursor value: Measured value of
channel

B-A value: Difference between values at A/B cursors

Ul
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5.2 Viewing Measurement Values

Specifying a Waveform Time Span

Specify a waveform time span when saving a partial waveform or applying numerical
calculations (Trace cursors or Vertical cursors).

SCROLL
CURSOR

1| e >

The A/B cursors and cursor values
are displayed.

@]
2 aop
’ Select [Motion].

O
Jm[ Open the setting options

? for the item to be set. [Motion]
@) A Cur
JOD Select which cursor(s) B Cur
’ to move. AB Cur
O
amD Apply
Qo

SCROLL
CURSOR

sdUD

Move the A/B cursors to specify the time span.
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5.2 Viewing Measurement Values

Viewing Input Signals as Numerical Values (Numerical Value
Display Function)

AC voltage measured at commercial mains frequencies (50/60 Hz) or DC voltage
can be displayed as a numerical value. Either instantaneous or RMS numerical
value can be displayed.

Instantaneous value: the input voltage

RMS value: the root-mean-square of the actual input voltage (p. 97)

Note that the RMS value is only displayed correctly for commercial mains frequen-
cies (50/60 Hz) and DC signals.

If the input voltage peak value exceeds 450 V, “OVER” will be shown.

WAVE/DATA  SET FILE .
1 Select the Numerical Screen.

Normal Display ;
© Display Hold
[l 5
. The displayed val-
CH1 Numerical ——| ue is held con-
Value stant.
| _Instantaneous
CH2 Numerical ____ logic values
Value (O:0,m: 1)
— These depict op-
Gauge erating key func-
Maximum count is tions
5500 RMS display mode indicator

(Indicates the current mode: RMS or instantaneous (P-P))
Scaling Indicators

Units displayed af-
Scaling Unit ter conversion by
Indicators scaling settings

Appears only when
scaling is enabled
for that channel

(p. 50).

2 Switching between instantaneous and 3 Holding and releasing display
RMS values values
Press these keys to toggle the selection Press these keys to toggle the

Toggles only CH1 =—————— et selection

.l D | ’ START/STOP

Toggles only CH2 N
Toggles both CH1 and CH2 <:|| ﬁl D -
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5.2 Viewing Measurement Values

Display when the input voltage peak value exceeds 450V

LOGIC
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6.1 About Saving and Loading Data

Chapter 6

Measurement data acquired by the Memory HiCorder can be saved to a CF
card.
See: "6.2 Using a CF Card" (p. 74)

*To load data saved by the MR8870-20 in memory recorder mode with the
8870-20, upgrade the 8870-20 to firmware version 2.00 or later.
See: "Appendix 9 To 8870-20 Users (Firmware Ver. 1.08 or Earlier)" (p. A19)

Methods available for saving data consist of Auto Save, for saving data auto-
matically while measuring; and Select & Save and Quick Save for saving data
after measurement is finished. Refer to "6.3 Saving Data" (p. 77) for details.

6.1 About Saving and Loading Data

When saving data, a folder named [HIOKI8870] is created, and files are stored

in the folder as follows. Up to 1,000 files can be saved in one folder.
O = Available, X = Not available

File Folder File Name Save PC-
File Type Format [Name (Auto-numbered from 1) auto g/llanu- Load ;‘flgd'
*
Settings Data  |Binary |CONFIG gg“i:ggggigg&% X (0] (@] X
Settings List Binary |CONFIG LIST0001.BDL X (6] O X
; WAVEQO001.MEM*7
Waveform Binary . 60| 00 o
Data*1 Date of WAVEQO001.RMS*8
Text saving WAVEO0001.CSV (@) o X (6]
Numerical Cal- (e.g. 14-03-
culation Results | T€Xt 3’3?)*5 " MEAS0001.CSV ol o | x| o
Captured Y
Screen Image BMP *2 SCRO0O001.BMP*4 (0] o o o

*1. To reload data into the instrument or load it into the Wave Processor program:

Save it in binary format. Waveforms and some of the measurement settings are saved.
To save a waveform partially, specify a period by using A/B cursors (p. 68).

*2. BMP Format: This is a standard Windows graphics format. These files can be handled by
many graphics programs.

*3. When using auto-save functionality, a folder named AUTOhhmmss is created under a
folder named with the date of saving (based on the trigger time), where hhmmss is the
measurement start time.

(Example: The file AUTO131031 is created at the time 13:10:31)
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6.1 About Saving and Loading Data

*4. Also when auto-saving, screen images are saved in the file named [WAVEOO0O1.BMP].

*5. When the retrieved waveform is re-saved as waveform or display image data, it is saved
under the date (year/month/date) folder (based on the trigger time) where the retrieved
waveform file is saved.

*6. When delete-and-save has been selected, a folder named [AUTO_D] will be created in-
side the HIOKI8870 folder, and all data for which auto-save has been enabled will be
saved in that folder. All data saved in this folder is targeted by delete-and-save operation
(i.e., potentially subject to deletion).

*7. This filename is used when saving data in memory recorder mode.

*8. This filename is used when saving data in RMS recorder mode.

See: "Appendix 2 File Naming" (p. A5)

ACAUT’ON Setting data (.SRM) and waveform data (.RMS) saved in RMS

—  ———— recorder mode cannot be loaded in memory recorder mode. To
load these files, first switch the instrument to RMS recorder mode
from any screen.(p. 38)
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6.1 About Saving and Loading Data

Directory Structure for Saved Data

[(HI0K18870 -] CONFIG —— ) CONFIG0001.SET
(Settings data folder) _D CONFIG0002.SET

-7 LisTooo1.BDL

{7 LisT0002.BDL

1 14-08-30 (Date) — 17 wavEo001. MEM

(Folder for all data
other than settings) _D WAVEO0002.MEM

| 0] 14-04-01 {1 AuTO131031 ——D WAVEO0003.MEM
(Automatically saved folder
including its creation time) Up to 1000 files
—{] AUTO_D (] 14-04-012 ~[) wAVE0004. MEM
(Folder targeted for delete-and-save operation)
Files are saved in this folder when both auto-save Up to 1000 files

operation and delete-and-save operation are en-
abled (excluding numerical calculation results
files). Once the CF card becomes full, the files
here will be deleted in the order of their creation,
starting with the oldest file.

0

Model MR8870-20 waveform data size list (Memory recorder mode) g

[¢]

Eﬁ;?r:?é?vg) Binary Text 3

20 12.8 KB 82.5 KB %

50 27.4 KB 205.6 KB -

100 51.8 KB 410.6 KB 5

200 100.7 KB 820.8 KB ;‘

500 247.1 KB 2.0 MB “é

1,000 491.3 KB 4.0 MB 5
2,000 979.6 KB 8.0 MB
5,000 2.4 MB 20.0 MB
10,000 4.8 MB 40.1 MB
20,000 9.5 MB 80.1 MB

In binary saving, all channels will be saved, regardless of whether the display is ON
or OFF.

When saving as text, only the channel that is displayed will be saved.

The save column in the chart above is an example of the case of displaying and sav-
ing all channels.

For example, when using the 9729 PC Card (1GB), approximately 100 binary data of
record length 20,000div files can be saved.
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6.2 Using a CF Card

6.2 Using a CF Card

The following options are available for saving and loading measurement data
with the Memory HiCorder.

Hioki options PC cards Important

(includes adapter) Use only CF cards sold by Hioki.

. '\f0d9| 9726 PC Card 128M Compatibility and performance are not guaran-
(*End of sale) teed for CF cards made by other manufactur-

* Model 9727 PC Card 256M ers. You may be unable to read from or save

(*End of sale) data to such cards.
* Model 9728 PC Card 512M

* Model 9729 PC Card 1G
* Model 9830 PC Card 2G

This Memory HiCorder does not require a CF (CompactFlash) adapter.
See "6.5 Data Management" (p. 88) for details about managing data storage in the card.

ACAUT’ON * Format new CF cards before use.
To format with this instrument: (p. 76)
« Inserting a CF card upside down, backwards or in the wrong
direction may damage the CF card or instrument.

* Never eject a CF card while it is being accessed by the instru-
ment. Data on the CF card could be lost.

« During battery-only operation, data may fail to be stored properly
if battery charge is exhausted while saving. In the worst case,
the CF card could be damaged, so pay appropriate attention to
the discharge state of the battery pack.

« If the Eject button is in the released position, press it in first
before inserting the CF card all the way in. Inserting the CF card
when the Eject button is released may damage the instrument. If
the CF card does not go all the way in, do not force it in. Press
the Eject button once to release it, then press it again and insert
the CF card all the way in.

« As the CF card is sensitive to static electricity, damage to the CF
card or wrong operations by the this instrument may occur due to
static electricity. Please be careful when handling it.

NOTE  + The Flash memory in a CF card has a limited operating life. After
long-term usage, data storage and retrieval become difficult. In
this case, replace the CF card with a new one.

* We cannot provide compensation for data loss in a CF card,
regardless of content or cause of the damage. Always maintain a
backup of important data stored on a CF card.
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6.2 Using a CF Card

CF Card Insertion & Removal

Inserting a CF card

1 Open the CF card slot cover.

2 Press the Eject button in if it is in the
released position.

3 Face the CF card with the arrow mark
(A) on top, and insert it in the direc-
tion of the arrow all the way in the slot.

Removing a CF card
1 Open the CF card slot cover.
2 Press the Eject button (to release it).

3 Press the Eject button again and pull
the card out.
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6.2 Using a CF Card

Formatting a CF Card

CF Cards are formatted from the Memory HiCorder’s File screen.

1 WAVE/DATA ~ SET FILE

o Select the File Screen.
2 qmp Open the Control Dialog

box
v
]

op
@ Select [Format].
v

(]
JaD Apply
The Format Confirmation
a dialog appears.

@0 P Select [Yes].
L
4

)
amD Apply

? The Format Confirmation
P4 dialog appears again.
a E B Select [Yes].

4
O

amD Apply
Q

NOTE  Formatting irretrievably erases all data on the CF card. Always
backup important data from the CF card before formatting.
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6.3 Saving Data

6.3 Saving Data

Basically, three methods are available for saving.

To save immediately
upon pressing the SAVE
key

Automatically saves all ac- Press the SAVE key to (Default setting)

guired measurement data save the data previously Press the SAVE key to se-
for the specified recording specified on the System lect and save the selected
length. Various types of screen. This is convenient contents.

data can be saved at the for saving certain types of No settings are needed be-
same time. Select the save data, or when you want to  fore saving this way (p. 80).
contents before measuring save immediately while

To save selected
contents

To save automatically
while measuring

(p. 78). monitoring (p. 80).
Insert a CF card. ‘ | Insert a CF card. | | Insert a CF card. |
Q
Calc/Save Screen System Screen System Screen 2
aiiie Au[tglﬁ]ave setting Set the function of the Set the function of the i
) SAVE key to SAVE key to "
[Quick Save]. [Select & Save]. 2
| Select what to save. ‘ 3
Ro
The following can be | Select what to save*. | | Press the SAVE key. | e
saved simultaneously: S
« Waveform Data * Waveform Data Save Dialog 2
« Numerical Calculation * Numerical Calculation @
Results Results | Select what to savex. | g
" Screen Image " Sereenimage Waveform Data g
* Numerical Calculation
Enable delete-and-save Results
operation (as needed). « Screen Image
| Press the SAVE key*. |
Measurement ‘
Save
Saving proceeds | Press the ENTER key.
automatically
*: To save a waveform partially, specify a period by using Save

A/B cursors. (Saving a waveform section is not available
with Auto Save)

To save a screen image, display the desired screen be-
fore saving.
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6.3 Saving Data

Automatic Saving

Before measuring, configure saving on the [Calc/Save] screen.

Waveform data, screen images and numerical calculation results can be saved at

the same time.

Before starting to measure, confirm that Auto Save is configured correctly, and that

the CF card is properly installed.

1 WAVE/DATA  SET (%

—

Select the [Calc/Save] i

2 T Screen.
v Move to a setting item.
GQD Open the setting options SEFEE) T
o for the item to be set.
: Delete Old
aoo Sel_ect from the listed
@ options.
\4
[a)
aap Apply
vl

Set [Auto Save] to [ON], and select the item(s) to save.

[ To Save Waveform Data Saving Screen Images

Set [Waveform] to [ON].
From the [Format] options, select the data sav- | | Set [Screen Image] to [ON].

ing format. [Format] BMP (fixed)
Binary Select this format to be able to reload

the saved data into the instrument, orso | | This is selected automatically
that it can be loaded into the Wave Pro- | | when setting [Screen Image] to

cessor program. [ON].
Text  Select this format to save the data as a

text file. - -
(When [Text] format is selected) To Save Numerical Calculation

From the [Thinning] options, select the amount | | Results
of data thinning desired.

1/2, 1/5, 1/10, 1/20, 1/50, 1/100, 1/200, Set [Calc Results] to [ON].
1/500, 1/1000, OFF=* (* default setting) Numerical calculation settings
1/2: Saves every other data point are necessary (p. 93).

(o xo X X...)

1/5: 5Saves one of every five data points
(OXXXXOXXXXOXXXX...)

3 After making any other necessary settings, press the START/STOP key.

Data is automatically saved to the CF card when measurement finishes.
"Directory Structure for Saved Data" (p. 73)

ACAUTION When the time axis setting is 50 ms/div. or slower, data will be saved

=Y while measurement is being performed. During automatic saving, a red
progress bar will be shown on the Save in Progress dialog box. When
the time axis setting is faster than 50 ms/div., data will be saved once
measurement is complete.
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6.3 Saving Data

Enabling Delete-and-save Operation

When delete-and-save operation is enabled, the oldest data will be deleted to make
space for new files once available space on the CF card becomes limited during
measurement that is performed with auto-save enabled.

[ON]

Once available space on the CF card becomes
limited, the file with the oldest date of creation
in the folder [HIOKI18870]-[AUTO_D] will be
deleted to make space for a new file.

[OFF]

Data will be saved as long as there is space re-
maining on the CF Card. Once the card be-
comes full, data will no longer be saved.

NOTE When enabling Auto Save operation in RMS recorder mode, ensure that
T the CF card has at least 10 MB of available space when measurement is
started. An error will result if there is not adequate space. On the other
hand, when enabling delete-and-save operation, 10 MB of available
space obtained by deleting files in the folder [HIOKI8870]-[AUTO_D]

will avoid an error.
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6.3 Saving Data

Selecting the Manual Saving Method

[Quick Save]/[Select & Save]

Two manual saving methods are available: [Quick Save] and [Select & Save], both
of which offer the same setting options. When saving waveforms, a folder (named
with the date of saving) is created for data on the CF card, and saved files are auto-
matically numbered (p. 71).

1 WAVE/DATA  SET FILE [ semiipe | Cale/sae N |
@Y Yol amay——

Select the [System]
@& Screen.
2 ao

[ ]
® Move to a setting item.

v
&y Open the setting options
C[gD for the item to be set.

v

@]
JOD Select from the listed
’ options.

0
amD Apply
o

Selecting [SAVE Key Operation] setting options.
Setting options:(* default setting)
Select & Save* Pressing the SAVE key displays the setting options for saving.

Quick Save Select the setting options for saving on the [Calc/Save] screen
before pressing the SAVE key.

b [Select & Save]

SAVE

The Save dialog appears.
Select from the saving options
in this dialog.

Save Waveforms (p. 81)

Save Screen Image (p. 82)
Save Numerical Calculation
Results (p. 83)

Ma i mum

= [Quick Save]

Setting items are displayed.
Select your saving options.

ROM/RAM
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6.3 Saving Data

Saving Waveform Data (with the SAVE Key)

When saving waveform data, created files are automatically named
WAVENnnnn.MEM, RMS (or .CSV) in a folder automatically named [HIOKI8870]-
[save date], where nnnn is an automatically generated serial number starting from
0001 and date is the saving date (p. 71).

To save a partial waveform, specify the time span to save beforehand (p. 68).

Select & Save Quick Save
SAVE

WAVE/DATA  SET FILE

(Select from the dialog that appears
when you press the SAVE key)

JTRIG 0FF
(Before pressing the SAVE key, make
settings on the System screen)

|

Select [Waveform] as
the [Save Type].

Select [Waveform], and
press the ENTER key.

1 For the [Format] setting, select the data saving format. ~ (* default setting)

Binary * Select this format to be able to reload the saved data into the instru-
ment, or so that it can be loaded into the Wave Processor program.

Text Select this format to save the data as a text file.
2 (When [Text] format is selected)
From the [Thinning] options, select the amount of data thinning desired.
1/2, 1/5, 1/10, 1/20, 1/50, 1/100, 1/200, 1/500, 1/1000, OFF =
1/2: Saves every other data point (e xe xe X...)
1/5: Saves one of every five data points (eXXXXeXXXX®XXXX...)
3 From the [Period] setting options, select the portion of the data to save.
Whole *, A-B, Start-A, Start-B, A-End, B-End
(Whole = all acquired waveforms, A = Cursor A, B = Cursor B,
Start = start of acquired waveforms, End = end of acquired waveforms)

\ \

Select [Save] and press the ENTER key. SAVE
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Select [Yes] in the confirmation dialog,
and press the ENTER key.
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6.3 Saving Data

Capturing a Screen Image (With the SAVE Key)

Captured screen image files are automatically named SCRnnnn.BMP in a folder
named [HIOKI8870]-[save date] (p. 71).

Select & Save Quick Save

FILE

SAVE  Display the screen to capture, WAVE/DATA  SET
and press the SAVE key.

(Select from the dialog that appears (Before pressing the SAVE key, make
when you press the SAVE key) settings on the System screen)
Select [Screen Image], and Select [Screen Image] as
press the ENTER key. the [Save Typel].
Select [Yes] in the confirmation Display the screen to capture

dialog, and press the ENTER key. ‘

SAVE
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6.3 Saving Data

Saving Numerical Calculation Results (With the SAVE Key)

Numerical calculation settings are necessary before saving results (p. 93).
Numerical calculation result files are automatically named MEASnnnn.CSV in a
folder named [HIOKI8870]-[save date] (p. 71).

Select & Save Quick Save

SAVE

WAVE/DATA  SET FILE

(Select from the dialog that appears (Before pressing the SAVE key, make
when you press the SAVE key) settings on the System screen)
Select [Calc Results], and Select [Calc Results] as
press the ENTER key (p. 93). the [Save Type].
Select [Yes] in the confirmation Display the numerical calculation
dialog, and press the ENTER key. results to be saved.
SAVE

By specifying a particular time span for numerical calculation, only the results
for that time span are saved.
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6.3 Saving Data

Saving Setting Configurations

Setting configurations can be saved as data files and later reloaded into the Memory
HiCorder when you need to make more measurements with the same settings.

Up to ten setting configurations can be saved to internal memory, and more can be
stored on a CF card.

WAVE/DATA  SET FILE

O@ O ey

2.‘

0
L
v

Q
aep
o

O
3 aop
)
\ 4
o)

aep
Q

4 (When [Memory] is selected)

&
aop
L

}

O
amep
Q

Select the [Setting] Screen

Select [Save Setting].

Apply

The Save dialog appears.

Pattern
L e i S

Select whether to save to
the MR8870-20’s memory
or to a CF card.

Apply

Select [Save] for the con- 1§
figuration instance (No.) to g
save.

Enter a comment as need- Comments entered on the [Comment] screen
ed. are displayed here.

When [Export] is selected, all the setting configurations saved in the internal
memory can be saved as one file in the CF card.

Saved under the file name [LIST + Automatic No. (0001).BDL] inside the
[HIOKI8870]-[CONFIG] folder.

When reading the setting list file (LISTxxxx.BDL) saved in the CF card on this
instrument, all the 10 settings inside the internal memory will be overwritten.

(When [CF Card] is selected)
Setting configuration files are automatically named CONFIGnnnn.SET (at memory re-

corder mode) in a folder named [HIOKI8870]-[CONFIG] (p. 71).
To reload a setting configuration, see p. 85.
In RMS recorder mode, files will be saved with the extension .SRM.
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6.4 Loading Data on the Memory HiCorder

6.4 Loading Data on the Memory HiCorder

Previously stored binary waveform data, captured screen images, saved set-
ting configurations and setting list can be reloaded into the Memory HiCorder
(p. 71). Data stored on a CF card can also be transferred to a computer using
the supplied USB cable (p. 91).

ACAUTION Waveform files ((RMS) and setting files (.SRM) saved in RMS

==¥>_X2 recorder mode cannot be loaded in memory recorder mode. Addi-
tionally, waveform files ((MEM) and setting files (.SET) saved in
memory recorder mode cannot be loaded in RMS recorder mode.
Change the mode as appropriate before loading files.

Loading a Setting Configuration

Setting configurations saved in the Memory HiCorder’s memory or on a CF card can
be reloaded.
How to save a setting configuration: p. 84

WAVE/DATA  SET FILE

10@ O —— x|

o Select the [Setting] Screen.l
2 a

op :
g Select [Load Setting].

dJaep I
B0 A
pply

The loading dialog appears

@ Select whether to load a
3 acp setting configuration from
MR8870-20’s memory or
- CFcard
d®> Appl
o pply

4 (if you selected [Memory])

@]
a0 P Select [Load] for the con-
: figuration you want to loads

O When Loading from Memory HiCorder Memory
amD Apply The list of configurations stored in Memory Hi-
o Corder memory is displayed.

eleq Buipeo » Buines g isrdeyd ﬂ
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6.4 Loading Data on the Memory HiCorder

(If you selected [CF Card])

@]

JO0 Select the configuration
@ file to load.
¥ (CONFIGnnnn.SET)

amD Apply
Q

[N I LB [
When Loading from CF card

Configuration files stored in the [HIOKI8870]-
[CONFIG] folder on the CF card are displayed.

Memory HiCorder settings are reconfigured to those in the loaded configuration file.

Load the setting configuration data automatically

Method 1. Loading from instrument memory

Open the screen for loading : T
the setting configuration. 0 —
(Up to step 3 on the previous page)

R | Lo

2 Specify the number of the setting
configuration you want to load
automatically and input it into
[Auto Load].

Setting options:(* default setting)

Off* Loading is not performed automatically.
[Nol] to  Select the file to load automatically.
[No10]

Method 2. Loading from external storage media

» Setting configuration data saved as a file named STARTUP.SET or STAR-
TUP.SRM in the [HIOKI8870] - [CONFIG] folder of the CF card is automatically
loaded at power-on.STARTUP.SET will start up in memory recorder mode, STAR-
TUP.SRM will start up in RMS recorder mode.

* In both cases, you can read in favor of the measurement mode during start-up.
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6.4 Loading Data on the Memory HiCorder

Loading Waveform Data and Screen Images

Waveform data saved in binary format, or captured screen images, can be reloaded
into the Memory HiCorder.
WAVE/DATA  SET FILE

Select the File Screen.
The contents of the CF card
are displayed.

)
2 QoD >
®  Select a file to load.

Displays the parent folder.

@]
@ O P— Displays the child folder.
O After selecting a folder by pressing the ENTER key,

v select [Change folder] in the displayed control dialog box.

(]
amD Apply
o

E
The control dialog box appears. E'gnp

L

@]
3 .E. Select [Load].
A 4

)]
amp APPY
»

The selected file content is displayed on the waveform screen.

When binary format waveform data and screen images have been automatically
saved together, you can switch the display between the two.

Load the screen image (WAVEnnnn.BMP)

(@)
=
o
©
S
@
X
o
P
<.
5
Q@
R0
—
o
D
(=
5
Q@
@)
o
o

SCROLL

CUFSOR Switch to the screen image files
.l ?l . in the same folder.

Sono Loads the waveform data cor-

CURSOR

G| ] D responding to the screen im-

age file with the same name.
The loading dialog appears
Select [Yes] and press the
ENTER key to display the
waveform data.
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6.5 Data Management

6.5 Data Management

You can manage data stored on a CF card in the Memory HiCorder.
» Load a file (when the file is selected) (p. 85)

« Move displayed folders (when the folder is selected) (p. 88)

* Delete data (p. 89)

« Rename files and folders (p. 89)

 Sort files (p. 90)

e Format a CF card (p. 76)

The following operations can be performed from the control dialog box displayed by
pressing the ENTER key from the File screen.

WAVE/DATA  SET FILE

Select the File Screen.

Q .
2 OmD Opens the control dialog
O box.

Viewing Folder Contents and the Parent Folder

1 WAVE/DATA  SET FILE

Select the File Screen.

The contents of the card are displayed.

. .
2 Q0D Select a folder to view.
w}

v

O
4 O P— View child folder (view contents of the currently highlighted folder)
o (press the ENTER key and select [Folder] in the displayed control dialog

box)

Displays the parent folder.
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6.5 Data Management

Deleting Data

Folder and files on the CF card can be deleted.

WAVE/DATA  SET FILE

1

Select the File Screen.
The contents of the CF card
@ aredisplayed.

2 GED Select a file to delete.
v

o)
gaD Apply
o

O
3 a

op
, Select [Delete].

]
amp Apply

A confirmation dialog appears.
Select [Yes] and press the ENTER key to delete.

Renaming Files and Folders

Folders and files on a CF card can be renamed. File names may consist of up to 26
regular characters.

WAVE/DATA  SET FILE

Select the File Screen.
The contents of the CF card
@ aredisplayed.
2 Q0D Select the file or folder to
®  rename.

|
y

(@)
=
o
©
S
@
X
o
P
<.
5
Q@
R0
—
o
D
(=
5
Q@
@)
o
o

&
3 aop
, Select [Rename].

)]
gmD Apply
The character entry dialog appears.
Enter the new file name (the same way as when entering a comment) (p. 52)
A confirmation dialog appears.
Select [Yes] and press the ENTER key to apply the new name.
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6.5 Data Management

Sorting Files

Files can be sorted in ascending or descending order according to a selected sort
key.

WAVE/DATA  SET FILE

1
Select the File Screen.
(]
2 amD Apply
U The control dialog box
appears.
@)
3 ace
’ Select [Sort].
(]
gmD Apply
]
O

4 @OP selectthe key on which to
sort.

[ Select the desired sort
order.
(Ascending or Descending)
Files are displayed in the
new sort order

ESC
6 @ Finish

O
v
CIDD
80 Appl
S pply
(]
a
Q
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6.6 Transferring Datato a Computer

6.6 Transferring Data to a Computer

Using the supplied USB cable, data stored on a CF card in the Memory
HiCorder can be transferred to a computer. To analyze the data using an appli-
cation program, refer to the instructions for the program.
See: "Appendix 3 Wave Processor Application Program” (p. A6)

Computer Requirements
A personal computer running Windows XP, Vista, 7, or 8

ACAUTION » Do not eject the CF card or pull out the USB cable during data
—  ——  transfer. Doing so would prevent proper data transfer.

» The Memory HiCorder and computer should be connected to the
same earth ground. If grounded separately, potential difference
between the ground points can cause malfunctions or damage
when connecting the USB cable.

Connecting the USB Cable

Connection Precautions

Connecting the cable while measuring or with the File screen displayed will pre-
vent the computer from recognizing the Memory HiCorder. Also, the Memory
HiCorder cannot be operated during the connection process.

Protective Cover

\m giesnkwvable
] A
a » ﬁ » I =l

1 Open the protective 2 Orient the USB cable 3 Connect the other end
cover over the USB plug properly, and of the cable to a USB
connector. insert it into the recep- port on the computer.

tacle.

The computer should recognize the Memory HiCorder as a removable disk when
the cable is connected. Only data in the CF card inserted in this Memory HiCorder
can be accessed from the computer. Data not saved in the CF card cannot be
accessed.

USB Disconnection Procedure
Before unplugging the USB cable connected to the Memory HiCorder, select the

“Safely Remove Hardware” icon in the Windows notification area, and click the mass
storage device corresponding to the Memory HiCorder to remove.

eleq Buipeo » Buines g isrdeyd ﬂ
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6.6 Transferring Data to a Computer
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7.1 Calculation Methods

Chapter 7

7.1 Calculation Methods

Calculations can be applied to measured data. Seven types of numerical calculation
are available, four of which can be applied at the same time. Refer to "7.2 Numerical
Value Calculation Expressions" (p. 97) for details of the calculation methods. You
can specify the measurement time span over which calculations are to be applied (p.
96).

Types of calculations

» Average value Average value of waveform data

* RMS value RMS value of waveform data

» Peak-to-Peak (P-P) value  Peak-to-peak value of waveform data
e Maximum value Maximum value of waveform data

e Minimum value Minimum value of waveform data
 Period Period of signal waveform

* Frequency Frequency of signal waveform

Two methods are available for applying calculations, as follows.

Auto Calculation Calculating After Measuring

Configure numerical calculations before
starting measurement. Calculations are
performed automatically after measure-

Configure numerical calculations after
measurement (p. 95).

ment (p. 94).
WAVE/DATA SET  FILE | End of Measurement
v
(Calc/Save Screen) WAVE/DATA SET  FILE
Set Numerical Calculation to [ON],
and select the calculation types (Calc/Save Screen)
~ Set Numerical Calculation to [ON],
To save calculation results automatically and select the calculation types.
(Calc/Save Screen) ~
Enable Auto Save (p. 78) WAVE/DATA SET ~ FILE
v
START/STOP (Waveform Screen)
O - Execute Calculations
| Start and finish measuring | ~
~ | Analyze (p. 63)

| Analyze (p. 63) |

suone[nofen [eausawnN /2 Jaideyn ﬂ
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7.1 Calculation Methods

Auto Calculation

Numerical calculations are performed automatically after measurement.

WAVE/DATA  SET FILE

Select the [Calc/Save]

a Screen.
2 aDp _
@ Select [Numerical
Calculation].

Jm[ Open the setting options
? for the item to be set.

@]
JdOD Select [ON].
L |
v
O
JaD Apply
Q

@]
3 @O select any of No. 1 to
Y No.4

O
Jm[ Open the setting options
? for the item to be set.

Maeei mum

]
JdOD Select the calculation type.
Calculation types:
Average, RMS Value, P-P Value, Maximum, Minimum,
Period, Frequency (or OFF, the default)

amD Apply
|

Enable Auto Save (if automatic saving is needed)
"Automatic Saving" (p. 78)

START/STOP
Start and finish measuring

O Analyze (p. 63)

The results of numerical calculations are displayed on the Waveform screen.
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7.1 Calculation Methods

Manual Calculation

START/STOP

- Start and finish measuring

2 WAVE/DATA  SET FILE

>

Select the [Calc/Save] r

& Screen. Hume i
3a >

op -
® Select [Numerical
¥ cCalculation].

Jm[ Open the setting options
? for the item to be set.

Coment [ Svsten | NN

@]

Jap Select [ON].
L
v

o)
amD Apply
o

@]
4 qO® Select any of No. 1 to
Y No.4

O
Jm[ Open the setting options
? for the item to be set.

GED Select the calculation type.
@  Calculation types:
Average, RMS Value, P-P Value, Maximum, Minimum,
¢~ Period, Frequency (or OFF, the default)

dmD Appl
o pply

5 WAVE/DATA  SET FILE

Select the Waveform
Screen.

suone[nofen [eausawnN /2 Jaideyn ﬂ

o
6 €0® Select [EXE].

4
o)

amD Apply
]

7 Analyze (p. 63)
The results of numerical calculations are displayed on the Waveform screen.
If needed, you can change calculation types and recalculate.
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7.1 Calculation Methods

Apply Calculations to a Specific Time Span (Manual Calculation
Only)

After measuring, calculation can be applied to a specified time span.
Make any other calculation settings before specifying the calculation time span (p.
95).

SCROLL
CURSOR

1
<:|| - | D Display A/B Cursors.
v

SCROLL

CURSOR

. C] . Position the A/B cursors to define the calculation time
| O] span.
To select which cursor to move: p. 68

@]
2 @0P Select [Numerical
®  Calc].

Apply

(@]
dape
o

w
al
®

Select [Period].

Open the setting options
for the item to be set.

O

JapD<«dcP JalD «—a@oPp<«JED<«dCP
!

{JO[ Select the calculation time
span
Whole, A-B, Start-A, Start-B,
A-End, B-End

amD Apply

* Whole: the entire acquired waveform
« A-B: the time span between cursors A and B

Select [EXE]. « Start-A:From the start of the acquired wave-
form to cursor A

* Start-B:From the start of the acquired wave-

D
&
9

amD Apply form to cursor B
) * A-End: From cursor A to the end of the
The results of calculations acquired waveform

are displayed. « B-End: From cursor B to the end of the

acquired waveform
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7.2 Numerical Value Calculation Expressions

7.2 Numerical Value Calculation Expressions

Obtains the average value of waveform
data.

transitions of the signal waveform

n
Average AVE= 1 Z di AVE : Average value
n=, n : Data count
di : Data on channel number i
Obtains the RMS value of waveform da-
ta.
RMS (Root- If Scaling is enabled, calculations are
Mean-Square)  pys= applied to the waveform after scaling.
Value RMS : RMS value
n : Data count
di : Data on channel number i
Maximum — Obtains the value of the difference
Peak-to-Peak value (peak-to-peak value) between maxi-
(P-P) Value Minimum ) mum and minimum values of waveform
value P-PValue data.
Maximum Maximum Obtains the maximum value of wave-
value form data.
Value
Minimum Obtains the minimum value of wave-
Minimum form data.
Value
value
Displays the period (in seconds) and
frequency (Hz) of the signal waveform.
. <> Calculations are based on the interval
Period and . . .
between successive rising or falling
Frequency Level

through its amplitude mid-point in the
same direction.

Note that values falling outside the measurement range’s valid
—— input range are replaced in calculations with the valid input range’s
upper limit value and lower limit value.

ﬂ

suone[nofen [eausawnN /2 Jaideyn
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7.2 Numerical Value Calculation Expressions
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Chapter 8

Settings affecting the clock, SAVE key operation and self testing are made
from the System screen.

Screen and Key Operation Settings

B Specify operating behavior when recovering from
power outages (Start Backup) (p. 100)

B Set backlight power saving (p. 101)

B Set backlight brightness (p. 100)

B Select black or white screen background (p. 101)
B Enable or disable the beeper (p. 101)

WAVE/DATA  SET FILE

System-Related Settings

d
B Set the clock (p. 102)
B Reinitialize the Memory HiCorder

(p. 103)
B Select display language (p. 103)

Self Testing

B KEY/LED test (p. 104)
B | CD test (p. 104)

B ROM/RAM test (p. 104)
B CF card test (p. 104)

Save (Storage) Settings (SAVE key)

B Select the saving method for the SAVE key
E . (p- 80)
xternal Control Terminals
B Select external triggering (for [Quick Save])
(EXT.TRIG) (p. 107) B Select the type of data to save (p. 81)
B Enable trigger output B Select the saving format (p. 81)
(TRIG.OUT) (p. 108) B Select the time span to save (p. 81)
B Select the amount of data thinning (p. 81)

sBuimes wawuoliaug walsAs g Jerdeyd m
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8.1 Screen and Key Operation Settings

8.1 Screen and Key Operation Settings

WAVE/DATA  SET FILE

1

Select the [System]
Screen.

2 a

Move to a setting item.

O
O

Open the setting options
for the item to be set.

Select from the listed
options.

]
el IsX7 I8l X7al IsXY [n]

o

O
O

Apply

Using the Auto-Resume Function (Resume After Power Restora-
tion)

If a power outage or other power loss causes an interruption in recording (while the
LED on the left side of the START/STOP key is lit), you can automatically resume
recording when the power is restored. If you are using triggers, the triggers are
restored to the [Waiting for trigger] state.

Select from the [Start Backup] setting options.

Setting options:(* default setting)
ON Use the Auto-Resume Function.
OFE* Do not use the Auto-Resume Function.

Adjust backlight brightness

Backlight brightness can be selected from four levels. Lower brightness settings pro-
vide longer battery operating time.

When the [Backlight Brightness] setting is
selected, pressing the ENTER key repeated
cycles through the four brightness levels.

Setting options: 100%x*, 70%, 40%, 25% (four-step
brightness setting) (* default setting)
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8.1 Screen and Key Operation Settings

Enabling and Disabling the Backlight Saver

A backlight saver can be activated after a specified number of minutes during which
no operation key is pressed. The backlight saver turns off the backlight of the LCD,
prolonging the lifetime of the backlight by turning it off when not needed.

To deactivate the backlight saver, press any key. The operating screen appears
again.

While the backlight saver is active, the Memory HiCorder’'s measuring state is still
indicated by the LED (lights green when measuring, and blinks when not measur-

ing).

Select from the [Backlight Saver] setting options.
Setting options:(* default setting)

OFFx* Disables the backlight saver func-
tion. The operating screen is al-
ways displayed.

1min, 2min, 3min, The backlight saver is activated if

4min, 5min the specified time is exceeded.

Be aware that power is still consumed even when the backlight is off, so be sure to
turn the Memory HiCorder power switch off when not in use.

Selecting Black or White Screen Background

The screen background can be set to black or
white.

Black Background White Background

Select from the [Display Color] setting options.
Setting options:(* default setting)
Black* Make background black
White  Make background white.

Enabling or Disabling the Beeper

The beeper can be set to sound when an error occurs.

Select from the [Beep Sound] setting options.
Setting options:(* default setting)
OFF Do not emit beep sound.

ONs# Emit a beep sound on error messages (error
and warning displays).

sBuimes wawuoliaug walsAs g Jerdeyd m
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8.2 Making System Settings

| 8.2 Making System Settings

Setting the Date and Time

The MR8870-20 is equipped with an auto-calendar, automatic leap year detection,
and a 24-hour clock.

If the clock is not set to the correct time, measurement start time (trigger time) and
file date information will be incorrect. If this occurs, reset the clock.

WAVE/DATA  SET FILE

1

Select the [System]
a Screen.

2 aop
o
v

]
OBD Apply
O The setting dialog appears.

Select [Clock Setting].

w
a
o

Select an item to change.
(year, month, day, hour,
minute or second)

Apply

O
o

O
o

Adjust the setting.

('JED Change 1's digit

O
O

Apply lgl Change 10's digit

D
]

JdED<@cP JBD<«@0P<«0BD«JOD

Select [Set].

O
o

Apply

The clock is reset.
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8.2 Making System Settings

Initializing the Memory HiCorder (System Reset)

This procedure resets all settings to their factory defaults.

The system is reset by pressing and holding the START/STOP key while turning the
Memory HiCorder POWER switch on.

For details about the factory default settings, see "Appendix 4 List of Default Set-
tings" (p. A9).

WAVE/DATA  SET FILE

E—— ST

Select the [System] )

@& Screen. S TR
2 L Im] } P Te— = Initialize
’ Select [Initialize]. "
O
OmD Apply

O A confirmation dialog

appears.

O
3 Igl Select [Yes].
v

O
amD Apply
J

Initialization proceeds.

Setting configurations stored in Memory HiCorder memory are not affected.

To delete stored setting configurations, press and hold both the SAVE and START/STOP
keys simultaneously.

When the power is switched on, the language selection screen will display for you to
choose the language you wish to use.

Selecting the Display Language

Select the display language.

Select from the [Language] setting options.
Setting options:(* default setting)

English* Display in English.

Japanese Display in Japanese.

Enslish

sBuimes wawuoliaug walsAs g Jerdeyd m
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8.2 Making System Settings

Self-Test

The following self tests are available. Results are displayed on the screen.
If any faults are found, have the Memory HiCorder repaired. Contact your dealer or
Hioki representative.

WAVE/DATA  SET FILE

Select the [System]
Screen.

@]
2 aop
@ Select the self test to
¥ perform

O
amD Apply
J

f this unit.

Self-Test Details

Tests the keys and LEDs for correct operation.
After every key has been pressed, the KEY/LED check finishes.
Pressing the START/STOP key also tests whether the LED lights.

KEY/LED
If you notice a malfunction, press the SAVE and START/STOP keys
simultaneously to abort the test.
Tests the screen display (color test, gradation test, character test)
LCD The screen changes each time you press an operation key.

If the display screen seems abnormal, request repairs.

ROM/RAM Tests the instrument's |nterna! memory (ROM and RAM)
If "NG" appears, request repairs.

CF card Tests whether the Memory HiCorder recognizes the inserted CF card.
The CF card is formatted (p. 76)
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9.1 Connecting to the External Control Terminals

Chapter 9

The external control terminals on the Memory HiCorder support trigger signal input
and output.

oooo
: pooo
o[ 4
Top View
GND N.C.
(common with instrument ground) Do not connect to this terminal.
TRIG.OUT (Trigger output) EXT.TRIG (External trigger input)
Output a signal when a trigger event Input external signals.

occurs.

9.1 Connecting to the External Control
Terminals

ADANGER To avoid electrical hazards and damage to the instrument, do

— ——— not apply voltage exceeding the rated maximum to the exter-
nal control terminals.

I/O terminals |maximum rated voltage

between terminals

Input EXT.TRIG -2to 7V DC

-20to 30 v DC
5 mA max, 200 mW max

Output |TRIG.OUT

AWARN’NG To prevent electric shock accidents and damage to the equip-
= = ment, always observe the following precautions when making
connections to external terminal blocks and external connec-
tors.
* Before making connections, turn off the power on the
instrument and the equipment to connect.
* Do not exceed the specified signal levels for signals sup-
plied to external terminal blocks.
« Ensure that devices and systems to be connected to the
external control terminals are properly isolated.

|011U0D [eula1xy 6 Jordeyd ﬂ
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9.1 Connecting to the External Control Terminals

ACAUTION * The external control ground terminal is not isolated from the

—  ——— Memory HiCorder’s chassis ground. Make certain that there will
be no potential difference between the external control ground
terminal and the ground of any connected device. Otherwise, the
Memory HiCorder or device could be damaged.

« To avoid electric shock, use the recommended wire type to con-
nect to the external control terminals, or otherwise ensure that
the wire used has adequate current-handling capacity and insu-
lation.

Terminal Connections

* Recommended cables:
single strand diameter 0.65 mm (AWG22),
multi-strand 0.32 mm?2 (AWG22)
« Usable cables: 10 mm

Single strand diameter 0.32 to 0.65 mm (AWG28 to 22), ~ >Ingle strand —
Multi-strand 0.08 to 0.32 mm? (AWG28 to 22)

Strand diameter 0.12 mm or greater (per wire) ==
« Standard insulation stripping length: 9 to 10 mm Multi-strand
* Button operation specified tool: Flat-blade screwdriver

(tip width 2.6 mm)

1 Push in the button on the connector
with a flat-blade screwdriver or other
tool.

° = 2
© EEE Qgg 2 With the button held in, insert the ca-
Top View ble into the cable connection hole.
AN
1 .

3 Release the button.
The cable is locked.

3
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9.2 External Trigger Input

I 9.2 External Trigger Input

Triggering can be controlled by applying a signal from an external trigger source.
This allows synchronous operation of multiple Memory HiCorders by parallel trigger-
ing (p. 109).

EXT.TRIG

iy ||

When the recording length is [Cont], the external trigger is disabled.

‘ External signal input

Trigger event occurs.

Trigger Input Signals

Voltage range HIGH level: 3.0 to 5.0 V, LOW level: 0 to 0.8 V
Pulse width HIGH level: 1 ms or greater, LOW level: 2 us or greater

maximum rated voltage -2to7V
between terminals

5V
HIGH 1 ms or greater 5V
3.0t05.0V PN 10 kQ
470 Q
EXT.TRIG - Wy [ I:
. T
Low 2200 pF l

0t0 0.8V i2psor GND
:greater . l
(1 3 b

Signal Input Procedure

1 connect the cables for the corresponding ex-
See p. 105 for the
ternal input signals to the EXT.TRIG and conn?action method.

GND terminals.

FILE

2 Press the SET key to open the [System] 12 3 4  waeoam ser
screen.

Set [EXT.TRIG] to [ON].

Short-circuit the EXT.TRIG terminal and
GND, or leave the terminals open-circuited,
and 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 falling edge of
the input waveform.

AW

|011U0D [eula1xy 6 Jordeyd
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9.3 External Signal Output (Trigger Output)

| 9.3 External Signal Output (Trigger Output)

You can output a signal when a trigger event occurs.
This allows synchronous operation of multiple Memory HiCorders by parallel trigger-

ing (p. 109).

TRIG.OUT
m [ | [ Pulse wave is output. ]
Trigger event occurs

Trigger Output Signals

Output signal Open collector output (with voltage output), active LOW
Output voltage range HIGH level: 4.0 to 5.0 V, LOW level: 0to 0.5V
Pulse width LOW level: 1 ms or greater

maximum rated voltage  -20 to +30 V 50 mA max 200 mW max
between terminals

5V
HIGH
10ka 40105.0V
TRIG.OUT LOW
01005V |[—=

JN_D GND 1 ms or greater

NOTE  When triggering is not otherwise used, a trigger signal is output
. during measurement.
A trigger signal is also output when the Auto Range function is
used, so be careful when using both Auto Range and the trigger
output signal for triggering other devices.

Signal Output Procedure

1 connect the cables for the corresponding oooo See p. 105 for the
external output signals to the TRIG.OUT and connection method.
GND terminals. l'[l[]

2 Press the SET key to open the [System]
screen.

3 Set[TRIG.OUT] to [ON].
When a 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.
The signal will remain at the LOW level until
the measurement is stopped.

WAVE/DATA  SET FILE
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9.4 Synchronous Measurements with Multiple Instruments

9.4 Synchronous Measurements with Multi-
ple Instruments

Multiple instruments can be synchronized using the external control terminals.
Two methods are available.

Daisy chain configuration

Set all instruments to master. Connection example

Setting example

Set external trigger to [ON] for all instruments. EXT.TRIG [ON]
TRIG.OUT [ON]
When a trigger event occurs on any of the con- —LGND
nected instruments, it also occurs on the others. EXT.TRIG [ON]
As more instruments are connected, the differ- TRIG.OUT [ON]
ence between trigger timing on different instru- ¢— GND
ments becomes larger.
EXT.TRIG [ON]
TRIG OUT [ON]
¢— GND
/A
GND

Parallel synchronization

Set one instrument to master, and set the Connection example

others to slave. Setting example
EXT.TRIG [OFF]
Set external trigger to [ON] for the slave in- TRIG.OUT I\/[Icz;sNt]er
struments only. —LGND o
, _ , » EXT.TRIG [ON] 3
When using the master instrument as the trigger TRIG.OUT [OFF] =l
source, the other instruments start measuring GND Slave @
simultaneously when a trigger event occurs. ©
This gives the least difference in trigger timing »| EXT.TRIG [ON] o
between instruments. TRIG.OUT [OFF] o
GND Slave é
oD 9
=
S
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Chapter 10 Specifications

Chapter 10

(1) General Specifications

Basic Specifications

Measurement functions
No. of channels (max.)

Memory capacity
Maximum sampling rate
Timebase accuracy
External terminals
Clock functions

Backup battery life

Conditions of guaranteed
accuracy

Operating temperature
and humidity

Temperature and humidity
range for guaranteed
accuracy

Storage temperature and
humidity

Period of guaranteed
accuracy

Operating environment
Dielectric strength

Memory Recorder, RMS Recorder

2 analog channels + 4 logic channels
(Logic ground is common with chassis ground)

12-bit x 2M Words/Ch

1 MS/s (All channels simultaneously)

+0.01% (Relative grid timing error)

External Trigger Input, Trigger Output and GND

Auto calendar, auto leap year judgment, 24-hour timer
Accuracy: +50ppm (0°C to 40°C), Nominal value: +10ppm
(25°C)

Approx. five years for clock and settings (@25°C, 77°F)
After 30 minutes warm-up

0 to 40°C (32 to 104°F), 80% RH (non-condensating)

23+5°C (73£9°F), 80% RH or less (non-condensating)

-10 to 50°C (14 to 122°F), 80% RH or less (non-condensat-
ing)
1 year

Indoors, Pollution degree 2, up to 2000 m (6562-ft.) ASL

3.0 kVAC for 1 minute (2 mA sense current)
(between each input channel and chassis, and between input
channels)

Product warranty period

3 years

suolreoly1oads ot Jaideyd E
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Basic Specifications

Power source

Maximum rated power

Continuous operating time

Charging function

Dimensions
Mass

Effect of radiated radio-
frequency electromagnetic
field

Effect of conducted radio-
frequency electromagnetic
field

Applicable Standards

* Model 21005 AC Adapter
Rated supply voltage 100 to 240 VAC (Voltage fluctuations
of +10% from the rated supply voltage are taken into
account)
Rated supply frequency 50/60 Hz
Anticipated transient overvoltage 2500 V

* Model 9780 Battery Pack 3.6 V
(Note) The AC Adapter has priority when connected

» 12 V Battery (10 to 16 VDC, £10% tolerance)
(Note) Wiring from battery to instrument should be no more
than 3m long

30 VA (When using the AC Adapter to charge the 9780 Bat-
tery Pack in the Memory HiCorder)

10 VA (When using 12 VDC to charge the 9780 Battery Pack
in the Memory HiCorder)

3VA (When using a 9780 Battery Pack)

When using Model 9780 Battery Pack, approx. 2 hours
(“Waiting for Trigger” state @25°C)

With the 9780 Battery Pack installed and the AC Adapter con-
nected

Charging time: Approx. 200 minutes (@25°C)

Note 1. Actual charging time depends on battery condition
Note 2. Charging temperature range: 5 to 30°C

Approx. 176W x 101H x 41D mm (sans protrusions)
(6.93"W x 3.98"H x 1.61"D)

Approx. 600 g (21.2 oz.) (With Model 9780 Battery Pack in-
stalled)

+2.5%f.s. at 3 V/m

+5.0%f.s. at 3 V

Safety EN61010
EMC ENG61326 Class A
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Display character
Display type
Display resolution

Dot pitch

Backlight

Backlight lifespan
Backlight saver function
Backlight brightness

English/ Japanese selectable
4.3-in TFT Color LCD (480 x 272 dots)

Waveform: 20 div (time axis) x 10 div (voltage axis)
(1div = 20 dot (time axis) x 20 dot (voltage axis)

0.198 x 0.198 mm

On, Off

Approx. 10,000 hours (continuously on)

Selectable from on, or auto-off after selectable interval
Selectable from four levels (100%, 70%, 40%, 25%)

External Interfaces

USB standard
Connector
Connecting devices
Function

USB2.0 compliant High Speed
Series-mini B receptacle
PC

Transfer files between an installed CF card and connected PC
(Mass Storage device mode)

External Storage

Slot
Card type

Card capacities

Data formats
Storage contents

One CompactFlash compliant slot
CF card Type | accepted

Flash ATA card

9726 (128MB)(*End of sale), 9727 (256MB)(*End of sale),
9728 (512MB), 9729 (1GB)
9830 (2GB)

FAT and FAT32 supported

« Setting configurations
* Measurement data (binary and text)
(data between A-B cursors can be saved)
» Screen images (compressed bitmap format)
* Calculation results
» Thinned storage (text: simple thinning)

Measurement Input Section

Measurement ranges

Measurement accuracy

10, 20, 50, 100, 200, 500 mV/div
1, 2,5, 10, 20, 50 V/div (*Values for RMS recorder mode are
listed in a separate chapter.)

+0.5%f.s. (filter 5 Hz On, after zero adjustment, guaranteed
within measurement range) (f.s. = 10 div)

d d =
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Measurement Input Section

Temperature characteris-
tic
Frequency characteristic

Common mode rejection
ratio

Low-pass filter
Noise

Input type

Input resistance

Input capacitance

A/D resolution

Voltage axis resolution
Measurement range

Maximum sampling rate

Input coupling
Input terminals

maximum rated voltage
between terminals

Maximum rated voltage
to earth

+0.05%f.s./°C (after zero adjustment) (f.s. = 10 div)

DC to 50 kHz -3dB

80dB minimum (at 50/60 Hz and with signal source resistance
100 ©Q maximum)

OFF, 5, 50, 500 Hz, 5 kHz +50% -3dB

2 mVp-p typ. 4 mVp-p max. (sensitivity range, with input
shorted)

Unbalanced (input isolated from output)
1 MQ+1%

7 pF+3 pF (at 50 kHz)

12 bits

1/100 of measurement range

+10 times the V/div (range) setting
(in 50 V/div range, maximum rated voltage between terminals
is 400 VDC)

1 MS/s (*Values for RMS recorder mode are listed in a sepa-
rate chapter.)

DC/GND
Insulated BNC terminal

400 VDC (per input channel)

300 VAC/DC (between each input channel and chassis, and
between input channels)

Measurement category |l (anticipated transient overvoltage
2500 V)

(2) Measurement Functions

Basic Specifications

Timebase

Time axis resolution
Sampling period

100, 200, 500 ps/div

1, 2,5, 10, 20, 50, 100, 200, 500 ms/div

1, 2,5, 10, 30 s/div

1, 2, 5 min/div (*Values for RMS recorder mode are listed in a
separate chapter.)

100 points/div
1/100th of timebase
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Basic Specifications

Recording length 20, 50, 100, 200, 500, 1000, 2000, 5000, 10000, 20000 div,

Cont

Note 1: There are restrictions on the time axis setting for re-
cording length [Cont].

Note 2: When recording length exceeds 20,000 div, only the
latest 20,000 div worth of data will be saved.
(*Values for RMS recorder mode are listed in a sepa-
rate chapter.)

Screen settings On one screen
Recording line distinction 6 colors

Waveform compression < Time axis
and magnification x10, x5, x2, x1, x1/2, x1/5, x1/10, x1/20, x1/50,
x1/100, x1/200, x1/500, x1/1000 (*Values for RMS
recorder mode are listed in a separate chapter.)
« Voltage axis
x10, x5, x2, x1, x1/2, x1/5

Waveform scrolling Horizontal scrolling (incl. while measuring)

Roll Mode display Waveforms automatically scroll when one division on the
waveform screen is 50 ms or more

Trigger Section (*values for RMS recorder mode are listed in a separate chapter.)

Trigger method Digital comparison
Trigger modes Single or Repeat
Trigger source Two analog input channels

Four logic input channels

External trigger

» Each source can be enabled/disabled (ON/OFF)

« Free-run operation occurs when all trigger types are off.
Trigger criteria can be set for each channel

External triggering occurs when terminal voltage is pulled be-
low 2.5V, or by shorting terminals.

Manual trigger Yes
Trigger criteria AND or OR of each trigger source

d d =
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Trigger Section (*Values for RMS recorder mode are listed in a separate chapter.)

Trigger types (analog)

Trigger types (logic)
Trigger filter

Trigger level resolution
Pre-trigger

Trigger timing

Trigger output

Trigger input and output
terminals

* Level Trigger
Set digitally as a voltage value below full-scale
Triggering occurs when the signal rises (or falls) through a
specified value.

* Voltage Drop Trigger
Triggering occurs when peak voltage falls below the speci-
fied level (for commercial power).

» Window Trigger
Upper and lower trigger threshold levels are specified
Triggering occurs when the signal enters or exits the
defined threshold range.

Pattern (mask) trigger by 1, 0, or X (X: don't care)
Set by number of samples (0, 10, 20, 50 or 100)
0.5%f.s. (f.s. = 10 div)

0, 5, 10, 20, 30, 40, 50, 60, 70, 80, 90, 95, 100%
Start

Open-collector output (with 5 V output, Active Low)
Pulse Width: at least 1 ms

Terminal Block

Miscellaneous

Numerical calculations

Cursor measurement
functions

Scaling functions

Comment entry

Screen image capture
function

Four calculations are available at the same time (common to
all channels)

Calculation results can be saved to CF card.

Calculations: Average value, P-P value, Maximum value,
Minimum value, RMS value, Period, Frequency

Calculation time span: Can be specified by A/B cursors, or
whole waveform (*Values for RMS recorder mode are listed
in a separate chapter.)

Trace, vertical or horizontal

Potential at each cursor, time from trigger

Time difference between A/B cursors, potential difference,
frequency

Available for each channel independently

OFF, Model (Clamp sensor, Differential Probe), Output ratio
(conversion ratio, attenuating ratio), or calculated from two
data points (*Values for RMS recorder mode are listed in a
separate chapter.)

Title comment, per-channel (incl. logic) comments (*Values
for RMS recorder mode are listed in a separate chapter.)

Provided (compressed bitmap format)
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Gauge
Retain start condition
function

Auto setup function

Auto save function

delete-and-save operation

Auto range function

Scroll bar

Error and warning
displays

Key-lock
SAVE key settings

Waveform monitor
function

Logic display

Zero-position adjustment

Waveform backup time
function

Waveform backup time

Gauges can be displayed (or not) for two channels on the
Waveform screen

Provided

Automatically loads setting conditions stored either in the in-
strument ‘s internal memory or on the CF card at power-on.

Provided

(When saving waveforms as binary data with a time axis set-
ting that is 50 ms/div. or slower, the data will be saved while
measurement is being performed.)

ON/OFF provided

ON: When space on the media becomes limited, the file with

the oldest date of creation in the folder “ HIOKI8870\AUTO_D”
will be deleted to make space for a new file.

OFF: Data will be saved as long as there is space remaining
on the media (once the card becomes full, measurement will
continue, but data will no longer be saved).

Provided (automatically selects the appropriate timebase and
voltage range for an input waveform)

Indicates the relative position of the displayed waveform with-
in the overall waveform (includes function to jump to a speci-
fied position)

Yes

Provided

Settings are provided to select save format and saving area
by pressing the SAVE key.
[Quick Save]/[Select & Save] selectable

Settings can be changed on the Setting screen while viewing
input waveforms.

Changes to settings take effect immediately in the Waveform
monitor.

Each of four bits can be either on or off

Four display locations are provided, one for each of the four
bits

A comment can be entered for each bit

The zero position of each channel can be set independently

Memory is retained (backed up) while the Memory HiCorder
is turned off when a charged 9780 Battery Pack is present or
with the AC Adapter connected

100 hours with a 9780 Battery Pack after full charge

S
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Numerical display function Displays measured voltages as nhumerical values on the

screen
Pressing the WAVE/DATA key toggles between numerical
and waveform display modes (not available while measuring)

Numerical Display Function

Refresh rate
Display contents

Sampling rate
Resolution

Voltage ranges
Accuracy

05s

Instantaneous or RMS display only (DC or auto-selected 50/
60 Hz AC only)

10 kS/s

Four digits (the last digit is O for values 0 to 4, and 5 for values
5t09)

10 m, 50 m, 100 m, 500 m, 1, 5, 10, 50 V/div (Autoranging)
+2.5%rdg.+5dgt.

RMS recorder

Specifications are the same as listed in other chapters except as described in the
notes provided in this chapter.

Measurement mode

Range

RMS accuracy

RMS recorder mea-
surement target

measurement range
Scaling function

Any of the following four measurement modes can be selected for
each channel:
AC voltage, AC current, DC voltage, DC current

The range can be selected for each channel as indicated in the ta-
bles below depending on the measurement mode.

AC voltage: See Table 1

AC current: See Table 2

DC voltage: See Table 3

DC current: See Table 4

+3.0% f.s. (after zero-adjustment; guaranteed within the f.s. range
indicated for the range)

* See Table 1, Table 2

* Accuracy for the attenuating probes and clamp sensors being
used must be added separately.

Commercial power supplies (50 Hz +1 Hz or 60 Hz + 1 Hz), DC
* RMS recorder mode cannot be used to measure logic channels.

See Table 1 to Table 4

Can be set for each channel.

For AC voltage and DC voltage, select from “OFF” and “model
name” attenuating probe settings.

For AC current and DC current, select from “model name” clamp
sensor settings.
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Recording interval

Sampling period

Envelope mode

Recording length

Waveform compres-
sion and magnifica-
tion

Trigger function

Numerical calcula-
tions

Comment entry

Logic display

1, 2,5, 10, 20, 50, 100, 200, 500 ms

1,2,5,10,20,30s

1 min

Note: Data is stored at the interval set here.

DC voltage, DC current: fixed to 200 us

AC voltage, AC current: fixed to 200 ps (1,000 RMS data points/
sec.)

Always on

Sampling data used to acquire peak data is not kept

The recording interval’s maximum and minimum values are record-
ed

10,000 div.
*When measurement is stopped before capture of 10,000 div., the
data up to that point can be displayed and saved.

(time axis) 100, 200, 500 ms, 1, 2, 5, 10, 30 s,

1, 2,5, 10, 30 min/div, 1, 2, 5, 10, 12, 1 day/div
(voltage axis) x10, x5, x2, x1, x1/2, x1/5
Only “single” and “repeat” operation can be selected in trigger
mode.
No other functionality is provided.
* The external control terminals cannot be used.

Disable

A title or a comment for each channel can be entered
(Numerical values, alphabet letters, symbols)
Comments cannot be entered for logic channels.

Disable

d d =
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(Table 1)
Attenuating (Measure- RMS accuracy |Measurable |Crest
probe Range ment range)”® fs. *10 range factor
100 Vline (20 Vv/div) 100 V rms +3Vrms 140 V rms 14
OFF 200 Vline (50 Vvrdiv) 200 V rms +6Vrms 280V rms 1.7
P9000 100 Vline (200 mV/div) 100 V rms +3Vrms 140V rms 1.4
(1/100)* 200 Vline  [(500 mV/div) |200Vrms |6V rms 250 V rms 2
P9000 400 Vline (100 mV/div) 500 V rms +15V rms 700 V rms 1.4
(1/2000)* 600 Vline  [(200 mV/div) 1000V rms |+ 30V rms 1000V rms |2
93021 400 Vline (100 mV/div) 500 V rms +15V rms 700 V rms 14
600 Vline (200 mV/div) 1000 Vrms |+30V rms 1000 V rms 2
(Table 2)
Qe sensor] Rangeqs) [Measwre Ty [RlgS awaoy Tueasur - Tors
10 Ar2 (50 mV/div) 10 Arms +0.3Arms 10 Arms 25
20 Ar (50 mV/div) 20 Arms +0.6 Arms 20 Arms 25
9010-50 50 Ar (50 mV/div) 50 Arms +15Arms 20Arms 25
/9018-50 100 Ar (50 mVv/div) 100 A rms +3.0Arms 20 Arms 25
/9132-50 200 Ar (50 mV/div) 200Arms  |+6.0 Arms 200ATMs |25
500 Ar (50 mV/div) 500 A rms + 15 Arms 500 Arms 25
1000 Ar3 (50 mV/div) 1000 Arms |[+30Arms 1000 Arms |25
10 mAr (200 mV/div) 10 mA rms + 0.3 mA rms 10mAms |2
100 mAr (200 mV/div) 100 mMArms |+3 mArms 100 mArms |2
3283 1Ar (200 mV/div) 1Armms +30 mA rms 1Armms 2
10 Ar (200 mV/div) 10 Arms +300mArms [10Arms 2
200 Ar (500 mV/div) 200 Arms +6Arms 200 A rms 25
20 Ar4 (200 mV/div) |20 A rms +0.6 Arms 20 Arms 2
3284/3285 200 Ar (200 mV/div) 200 A rms +6Arms 200 A rms 2
2000 Ar'® (200 mv/div)  |2000 Arms |+ 60 A rms 2000 Arms |2
CTo691 10 Ar (20 mv/div) 10 Arms +0.3Arms 10 Arms 2
100 Ar (20 mV/div) 100 A rms +3.0Arms 100 A rms 2
20 Ar'® (50 mv/div) 20 A rms +0.6 Arms 20 Arms 2
%?9666623 200 Ar (50 mV/div) 200 A rms +6Arms 200 A rms 25
2000 Ar"7 (50 mV/div) 2000 Arms |+60Arms 2000 Arms |25
CT9667 500 Ar (100 mV/div) 500 A rms + 15 Arms 500 Arms 2
5000 Ar (100 mV/div) 5000 Arms |+ 150 A rms 5000 Arms |2
?9665775:10 10 Ar (200 mV/div) 10 Arms +0.3Arms 10 Arms 2
9660 - (20 mV/div) 100 A rms +3.0Arms 100 A rms 2
9661 - (100 mV/div) 500 A rms +15Arms 500 A rms 2
9669 - (100 mV/div) 1000 Arms |[+30Arms 1000 Arms |2
9694 - (10 mv/div) 5Arms +0.15 Arms 5Arms 2
9695-02 - (100 mV/div) 50 A rms +1.5Arms 50 A rms 2
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Qo sersor pangets) [Wemsre  Jis  [FpgS wowy [Mezeur | Jores
9695-03 - (20 mV/div) 100 A rms +3.0Arms 100 A rms 2
CT6500 - (100 mV/div) 500 A rms + 15 Arms 500 A rms 2
10 mV/A (200 mV/div) 100 A rms +3.0Arms 60 A rms 3.3
1 mV/IA (200 mV/div) 1000 Arms |+ 30 Arms 600 A rms 3.3
g;g;‘;‘j 0.1 mV/IA (200 mV/div)  |10000 A rms |+ 300 A rms 6000 Arms |3.3
CT7046 x10 100 mV/A | (1 V/div) 50 A rms +15Ams 30 Arms 2
x10 10 mV/A | (1 V/div) 500 A rms +15Arms 300 A rms 2
x10 1 mV/A (1 Vv/div) 5000 Arms [+ 150 Arms 3000 Arms |2
10 mV/A (200 mV/div) 100 A rms +3.0Arms 60 A rms 3.3
CT7631/ 1 mV/IA (20 mV/div) 100 A rms +3.0Arms 100 A rms 2
CT7731 x10 100 mV/A | (1 V/div) 50 A rms +15Arms 30 Arms 33
x10 10 mV/A | (200 mV/div) 100 A rms +3.0Arms 100 A rms 2
10 mV/A (200 mV/div) 100 A rms +3.0Arms 60 A rms 3.3
CT7636/ 1 mV/IA (200 mV/div) 1000 Arms |+30Arms 600 A rms 3.3
CT7736 %10 100 mV/A | (1 V/div) 50 Arms +15Arms 30 Arms 33
x10 10 mV/A | (1 V/div) 500 A rms +15Arms 300 A rms 3.3
1 mV/IA (200 mV/div) 1000 Arms |+30Arms 600 A rms 3.3
CT7642/ 0.1 mV/A (50 mV/div) 2000 Arms [+ 60 Arms 2000 Arms |25
CT7742 x10 10 mV/A | (1 V/div) 500 A rms +15Amms 300Arms |33
x10 1 mV/A | (500 mV/div) 2000 Arms |+ 60 Arms 2000 Arms |25

S
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(Table 3)
(Measure- Measurement Measurable
Clamp sensor  |Range ment range)*g f.s. a*(lzizuracy range
100 mV f.s. (10 mV/div) 100 mV +0.5mVv DC100 mV
200 mV f.s. (20 mV/div) 200 mV +1mV DC200 mV
500 mV f.s. (50 mV/div) 500 mV +2.5mVv DC500 mV
1Vfs. (100 mV/div) 1v £5mV DC1V
2Vfs. (200 mV/div) 2V +10 mV DC2V
OFF 5Vfs. (500 mV/div) 5V +25mV DC5V
10V f.s. (1 V/div) 0V +50 mV DC10V
20 Vfs. (2 V/div) 20V +100 mV DC20V
50 V f.s. (5 V/div) 50 V +250 mV DC50 V
100 V f.s. (10 V/div) 100 vV + 500 mV DC100 V
200 Vf.s. (20 V/div) 200V +1lV DC200 V
500 V f.s. (50 V/div) 500 V +25V DC400 V
10 Vfs. (10 mV/div) oV +50 mV DC10V
20 Vf.s. (20 mV/div) 20V +100 mV DC20 V
P9000 50 Vf.s. (50 mV/div) 50 V +250 mV DC50 V
(1/100)* 100 V f.s. (100 mv/div) 100V +500 mV DC100 V
200 V f.s. (200 mV/div) 200V +1V DC200 V
500 V f.s. (500 mV/div) 500 V +25V DC350 V
100 V f.s. (10 mV/div) 100 V + 500 mV DC100 V
P9000 200V f.s. (20 mv/div) 200 V 1V DC200 V
(1/1000)* 500 V f.s. (50 mV/div) 500 V +25V DC500 V
1000 V f.s. (100 mV/div) 1000 V +5V DC1000 V
100 V f.s. (10 mV/div) 100 vV + 500 mV DC100 V
200 V f.s. (20 mV/div) 200V +1V DC200 V
0322'1 500 V f.s. (50 mV/div) 500 V +25V DC500 V
1000 V f.s. (100 mV/div) 1000 V +5V DC1000 V
2000 V f.s. (200 mV/div) 2000 V +10V /D/Sczgggovv
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(Table 4)
%Iamp sensor Range (Measggement fs. gﬂciﬁ:smem Measurable
range) *11 range
20 Afs.™ (100 mV/div) 20 A +100 mA 20 A peak
3284/3285 200 Afs. (100 mv/div) 200 A +1A 200 A peak
2000 Af.s."® [(100 mV/div) 2000 A +10A 2000 A peak
CT9601 10 Afs. (10 mV/div) 10A + 50 mA 10 A peak
100 Af.s. (10 mv/div) 100 A +500 mA 100 A peak
20 Afs.® (20 mV/div) 20 A +100 mA 20 A peak
%199666623 200 Afs. (20 mv/div) 200 A +1A 200 A peak
2000 Af.s7 |(20 mV/div) 2000 A +10A 2000 A peak
10 mV/A (100 mv/div) 100 A +500 MA 60 A peak
CT7631 1 mV/IA (10 mV/div) 100 A + 500 mA 100 A peak
ICT7731 x10100mV/A | (500 mV/div) 50 A + 250 mA 30 A peak
x1010mV/A | (100 mV/div) 100 A +500 mA 100 A peak
10 mV/A (100 mV/div) 100 A +500 mA 60 A peak
CT7636 1 mV/IA (100 mVv/div) 1000 A +5A 600 A peak
ICT7736 %10 100 mV/A | (500 mV/div) 50 A + 250 mA 30 A peak
x1010mV/A | (500 mV/div) 500 A +25A 300 A peak
1mV/A (100 mv/div) 1000 A +5A 600 A peak
CT7642 0.1mV/A (20 mv/div) 2000 A +10A 2000 A peak
ICT7742 x1010mV/A | (500 mV/div) 500 A +25A 300 A peak
x101mV/A | (200 mV/div) 2000 A +10A 2000 A peak

*1 When the Diffrential Probe is used,

2 Except 9132-50
3 9132-50 Only
*4 3284 Only

*5 3285 Only

"6 CT9662 Only
7 CT9663 Only

its accuracy is added.

*8 When the Clamp-On Probe is used, its accuracy is added.

"9 An appropriate measurement range is automatically selected

internally according to a range setting (unselectable manually).
*10 The RMS accuracy listed in “RMS recorder” is applied. (p. 118)

"1 The Measurement accuracy listed in Measurement Input Sec-

tion is applied.(p. 113)

S
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(3) Accessories

* Instruction Manual (This document) ....................... 1

» Measurement Guide (Memory Recorder)............... 1

* Measurement Guide (RMS Recorder)

* Model Z1005 AC AdapPLEr.......cceevueeeeiiieeaiieeeaineenn
(with supplied power cord)

© SHIAP toeiiiie ettt e e e e e 1
e USB cable......coooiiiiiiiiiiiiiiiiiceee 1
* Wave Processor Application

Program for the 8870 (CD) ........cooviiuvieeeeeiiiiiiinennn. 1
» Model 9809 Protection Sheet ...........ccccccvervieerienne. 1
(4) Options (Sold separately)(p. A13)
AC adapter * Model 21005 AC Adapter (The same as supplied AC adapter)
Battery pack * Model 9780 Battery Pack (Ni-MH, 3.6 V, 1500 mAh)
Carrying case * Model 9782 Carrying Case

» Model 9812 Soft Case

Protection sheet » Model 9809 Protection Sheet
CF card » Model 9728 PC Card (512MB)

» Model 9729 PC Card (1GB)
* Model 9830 PC Card (2GB)

For voltage measure-  + Model L9197 Connection Cord
ment (maximum rated voltage between terminals 600 V AC/DC)
* Model 9197 Connection Cord
(maximum rated voltage between terminals 600 V AC/DC)
* Model L9198 Connection Cord
(maximum rated voltage between terminals 300 V AC/DC)
* Model L9217 Connection Cord (maximum rated voltage
between terminals 300 V AC/DC, Isolated BNC-BNC)
» Model L9790 Connection Cord
(maximum rated voltage between terminals 600 V AC/DC)
* Model L9790-01 Alligator Clip (for Model L9790)
* Model 9790-02 Grabber Clip (for Model L9790)
* Model 9790-03 Contact Pin (for Model L9790)
* Model P9000-01 Differential Probe
* Model P9000-02 Differential Probe (with RMS recorder mode)
* Model 21008 AC Adapter (for Model P9000)
» Model 9322 Differential Probe
* Model 9418-15 AC Adapter (for Model 9322)

For logic signal input  + Model 9320-01 Logic Probe (Four channels, for detecting volt-
age and closed/open contact points)
e Model MR9321-01 Logic Probe (Four isolated channels, for
detecting AC/DC voltage on/off )




125

Chapter 10 Specifications

For current measure- * Model 9010-50 Clamp-On Probe (10 to 500 A: 40 Hz to 1 kHz)
ment * Model 9018-50 Clamp-On Probe (10 to 500 A: 40 Hz to 3 kHz)
* Model 9132-10 Clamp-On Probe (20 to 1000 A: 40 Hz to 1 kHz)
* Model 9657-10 Clamp-On Leak Sensor
(10 A AC: 40 Hz to 5 kHz)
* Model 9675 Clamp-On Leak Sensor (10 A AC: 40 Hz to 5 kHz)
* Model CT9691 Clamp-On AC/DC Sensor
(10 A AC/DC, 100 A: DC to 10 kHz)
* Model CT9692 Clamp-On AC/DC Sensor
(20 A AC/DC, 200 A: DC to 20 kHz)
* Model CT9693 Clamp-On AC/DC Sensor
(200 A AC/DC, 2000 A: DC to 15 kHz)
* Model CT9667 Flexible Clamp-On Sensor
(500 A AC, 5000 A: 10 Hz to 20 kHz)
* 9660 Clamp on Sensor (100 A AC:40 Hz to 5 kHz)
* 9661 Clamp on Sensor (500 A AC:40 Hz to 5 kHz)
* 9669 Clamp on Sensor (1000 A AC:40 Hz to 5 kHz)
* 9694 Clamp on Sensor (5 A AC:40 Hz to 5 kHz)
* 9695-02 Clamp on Sensor (50 A AC:40 Hz to 5 kHz)
* 9695-03 Clamp on Sensor (100 A AC:40 Hz to 5 kHz)
* CT6500 Clamp on Sensor (500 A AC:40 Hz to 1 kHz)
» CT7044 AC Flexible Current Sensor
(600 A AC,6000 A: 10 Hz to 50 kHz, $100 mm)
» CT7045 AC Flexible Current Sensor
(600 A AC,6000 A AC: 10 Hz to 50 kHz, $180 mm)
» CT7046 AC Flexible Current Sensor
(600 A AC, 6000 A AC: 10 Hz to 50 kHz, $254 mm)
» CT7631 AC/DC Current Sensor
(60 A AC/DC,100 A AC/DC, DC to 10 kHz)
» CT7636 AC/DC Current Sensor
(60 A AC/DC,600 A AC/DC, DC to 10 kHz)
» AC/DC Current Sensor
(600 A AC/DC,2000 A AC/DC, DC to 10 kHz)
» CT7731 AC/DC Auto-Zero Current Sensor
(60 A AC/DC,100 A AC/DC, DC to 5 kHz)
» CT7736 AC/DC Auto-Zero Current Sensor
(60 A AC/DC, 600 A AC/DC, DC to 5 kHz)
» CT7742 AC/DC Auto-Zero Current Sensor
(600 A AC/DC, 2000 A AC/DC, DC to 5 kHz)

PC application program Model 9335 Wave Processor

d d =
suoneolyoads ot J81deyd H
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I Chapter 11

I 11.1 Troubleshooting

Inspection and Repair

ACAUT’ON Do not attempt to modify, disassemble or repair the instrument; as

NOEE

fire, electric shock and injury could result.

If damage is suspected, check the "Before Returning for Repair"
(p. 128) section before contacting your dealer or Hioki representa-
tive.

Transporting

* Use the original packing materials when transporting the instru-
ment, if possible.

» Pack the instrument so that it will not sustain damage during
shipping, and include a description of existing damage. We can-
not accept responsibility for damage incurred during shipping.

Replaceable Parts and Operating Lifetimes

Useful life depends on the operating environment and frequency

of use. Operation cannot be guaranteed beyond the following peri-

ods.

For replacement parts, contact your dealer or Hioki representa-

tive.

Part Life

LCD (to half

brightness) Approx. 10,000 hours

Battery pack 60% of initial battery capacity can be expected to remain after 500 com-

plete charge/discharge cycles.

Battery pack

Disconnection/connection times: 30 (the number of times that provides

connectors stable connection)
Electrolytic
Capacitors Approx. 10 years

Lithium Battery

Approx. 5 years

The instrument contains a built-in backup lithium battery. If the date and
time deviate substantially when the instrument is switched on, it is the
time to replace that battery. Contact your dealer or Hioki representative.

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 performed by custom-

ers. Please contact your dealer or Hioki representative.

E 90IAIBS pue aoueuauR TT Jai1deyd



128

11.1 Troubleshooting

Before Returning for Repair

If abnormal operation occurs, check the following items.

Symptom

Check Items

The display does
not appear when
you turn the power
on.

* |s the power cord disconnected?
* Are connections made cor-
rectly?

« Is the battery pack installed cor-
rectly?

Verify that the power cord is
connected properly.

(p. 28)

Verify that the battery pack is
correctly installed (p. 24).

Keys do not work.

* Is any key being held down?

« Is the key-lock state active?
(A message appears when a
key is pressed while key-lock is
active.)

Verify key operation.

Cancel key-lock:

(Hold the O D cursor keys for
three seconds)

Power does not
turn on.

« A power protection component
may be damaged.

Customers should not at-
tempt to perform parts re-
placement  and repair.
Contact your dealer or Hioki
representative for service.

A waveform does
not appear when
you press the
START/STOP key.

e Is the "Waiting for pre-trigger"
message displayed?

« Is the "Waiting for trigger" mes-
sage displayed?

When pre-triggering is en-
abled, triggering is ignored
until the pre-trigger portion of
the waveform has been ac-
quired. Recording starts
when a trigger occurs.

No changes occur
in the displayed
waveform.

« Is the clamp sensor or connec-
tion cable connected correctly?

* Is the measurement range set
properly?

« Is the low-pass filter enabled?

Verify that the clamp sensor
or connection cable is con-
nected correctly (p. 29).

Data cannot be
saved to the CF
card.

¢ Is the storage media inserted
properly?

« Is the storage media formatted?

* Is the remaining capacity of the
storage media too low?

See "6.2 Using a CF Card"
(p.74)

If the cause is un-
known

 Try performing a system reset. (p. 103)
« All settings are returned to their factory defaults.
"Appendix 4 List of Default Settings" (p. A9)
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Symptom

Check Items

Battery pack can-
not be charged
(Charging LED is
not lit).

« Verify that the ambient tempera-
ture is within the range from 5 to
30°C.

The allowable ambient tem-
perature range for charging
the battery pack is from 5 to
30°C. (p. 25)

« Is the this instrument stored for
a long time in a plugged condi-
tion?

The battery pack may have
deteriorated and the battery
life may be expiring soon.

(p. 127)

Please purchase a new bat-
tery pack. Please contact
your dealer or the nearest
HIOKI representative.

If the this instrument is not
used for more than a month,
please remove the battery
pack for storage. (p. 25)

Time that can be

used with the bat-
tery pack has be-
come shorter.

* Possibility of capacity decrease
due to the deterioration of the
battery pack.

The battery pack may have
deteriorated and the battery
life may be expiring soon.

(p. 127)

Please purchase a new bat-
tery pack. Please contact
your dealer or the nearest
HIOKI representative.

E 90IAIBS pue aoueuauR TT Jai1deyd
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11.2 Cleaning

NOFF  Cleaning the Instrument
« To clean the instrument, wipe it gently with a soft cloth moistened
with water or mild detergent. Never use solvents such as ben-
zene, alcohol, acetone, ether, ketones, thinners or gasoline, as
they can deform and discolor the case.

« Wipe the LCD gently with a soft, dry cloth.

Cleaning a Clamp Sensor (option)

« Measurements are degraded by dirt on the mating surfaces of the
clamp-on sensor, so keep the surfaces clean by gently wiping
with a soft cloth.
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I 11.3 Disposing of the Instrument

The instrument contains a lithium battery for memory backup.
When disposing of this instrument, remove the lithium battery and dispose of battery
and instrument in accordance with local regulations.

Removing the Lithium Battery

AWARN’NG To avoid electrocution, turn off the power switch and discon-
— — nect the power cord and cables before removing the lithium

battery.

Required tools:
 One Phillips screwdriver (No.1)
« One wire cutter (to remove the lithium battery)

] \Verify that the power is off, and remove the connection cables and
power cord.

2 Turn the Memory HiCorder over and 3 Remove the lower case. Then

remove the five screws affixing the remove the two screws affixing
lower case. the circuit board, and remove it.
_ Lower case
J 1

i

»
@

Lithium Battery

Lithium Battery

Upper case

4 Pull the lithium battery up from the cir-
cuit board, and cut the two leads with
a wire cutter.

CALIFORNIA, USA ONLY
Perchlorate Material - special handling may apply.
See www.dtsc.ca.gov/hazardouswaste/perchlorate

E 90IAIBS pue aoueuauR TT Jai1deyd



132

11.3 Disposing of the Instrument




Al

Appendix 1 Error Messages and Remedial Actions

Appendix

Appendix 1 Error Messages and Remedial
Actions
Error messages consist of either "Error" or "Warning" displays.

A screen message appears whenever an error occurs. In either case, take the reme-
dial action indicated.

Error Messages

O
Jm[ Press ENTER to clear error messages.
Q

Message Remedial Action

(with no battery pack)
Bear in mind that no power backup is provid-
Failed to back up the waveform ed when operating with only the AC adapter.
001 (power off or not enough battery | (with battery pack)
capacity). If the AC adapter is not providing power, no
backup is available when the battery charge
get low. Recharge the battery pack.

004 Battery low Low battery charge: recharge or replace with
' a fresh battery pack.

Incompatible FPGA firmware version. Try up-
005 FPGA error dating the firmware, and if the error persists,
submit the Memory HiCorder for repair.

Warning Messages

Disappears within a few seconds. Also disappears when any key is pressed.

Message Remedial Action

Keys are disabled while measuring. Try operating

101" Invalid key. (measuring) again when measurement is finished.

The START/STOP key is disabled when the cur-
102 Cannot start measurement. rent screen is displayed. Switch to the Waveform
screen before starting measurement.

The entered numerical value is out of the valid

Exceeding the setting range. .
201 ce g 9 ge range. Enter a valid value.

Xipuaddy
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Message

Remedial Action

203

Voltage drop trigger will be
disabled.

Voltage sag triggering is disabled when the time-
base is outside of the range 100 us to 50 ms/div.
Change the timebase so that it is with this range.

301

No waveform data

No waveform data is preset, so data saving and
calculations cannot be performed. Press the
START/STOP key to start acquiring measure-
ment data.

302

Confirm the A-B cursor posi-
tion.

The A/B cursor positions are invalid (out of wave-
form range). Check the cursor positions.

303

No numeric calculation data

Execute numerical calculation (p. 93).

401

File processing error

An unexpected fault occurred while processing a
file on the CF card. Turn the Memory HiCorder off
and back on.

402

Cannot load this file.

The format of the file is incompatible with the
Memory HiCorder, or the file is corrupt. Refer to
"6.1 About Saving and Loading Data" (p. 71) for
loadable file formats.

403

Insert a CF card.

CF card not found. Insert a CF card.

404

Directory full

No more files can be created because the direc-
tory is full. Check or perform the following:
1. System reset (p. 103)
2. Verify that the CF card is specified by Hioki

(p. 74)
3. Reformat the CF card (p. 76)
If the message persists after performing the
above, either the CF card or Memory HiCorder
may be damaged. Contact your dealer or Hioki
representative.

405

Not enough capacity

The CF card as insufficient space to save the file.
Delete files to increase free space, or replace the
CF card.

406

Process interrupted

(not enough battery capacity).

The file cannot be processed because there is in-
sufficient battery power.
Charge the battery or connect the AC adapter.

407

CF card not found.
Stop measurement and insert
a CF card to save data.

No CF card is inserted. When the next measure-
ment is performed, the waveform shown on the in-
strument’s screen will be overwritten. Stop
measurement, insert a CF card, and save the data.
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Message

Remedial Action

File system error

An 1/O error occurred while accessing the CF card. Re-
format the CF card. If the error persists, try a different
CF Card.

=01 (I/O error) If this error occurs while using a good CF card, the Mem-
ory HiCorder may be damaged, in which case contact
your dealer or Hioki representative.

File system error

sz (Incorrect file handle)

File system error Turn the Memory HiCorder off and back on. If the fault

503 . . )

(system configuration) | persists, perform system reset (p. 103).
File system error

=04 (not enough memory)

The CF card could not be recognized. Reformat the CF
. Card on a computer. If the error persists, try a different
File system error CF Card.

s f:g(r:]())mplete informa- If this error occurs while using a good CF card, the
Memory HiCorder may be damaged, in which case
contact your dealer or Hioki representative.

506 File system error Turn the Memory HiCorder off and back on. If the fault

(incorrect device) persists, perform system reset (p. 103).
File system error The requested write process (including deletion) could

507 €Y not be performed because the file attribute is read-only.

(file protected) -
Use a computer to cancel the read-only setting.
The CF card could not be recognized. Reformat the CF

. Card on a computer. If the error persists, try a different
File system error
508 (failed to recognize the CcF _Card. . .

format) If this error occurs while using a good CF card, the Mem-
ory HiCorder may be damaged, in which case contact
your dealer or Hioki representative.

File system error The number of files to be processed exceeds the limit,

509 (limit of the number of | so processing cannot be performed. Delete files to in-

files) crease free space, or try another CF card.
File system error An attempt was made to create a file with the same

510 Y . name as an existing file. Change the name of the file to

(same name file)

be created (p. 89).

Processing could not be performed because files are in
File system error use by another executing process. Wait for the current

511 - 4 )

(system busy) process to finish. If there is no other executing process,
turn the Memory HiCorder off and back on.

512 File system error The specified name of a file or folder is too long. Enter a

(too long path name)

shorter name.




A4

Appendix 1 Error Messages and Remedial Actions

Message Remedial Action
513 File system error
(no file)
514 File system error
(mode error) Turn the Memory HiCorder off and back on. If the fault
515 File system error persists, perform system reset (p. 103).
(invalid file handle)
File system error
= (file offset error)
. Insufficient free space is available on the CF card for the
File system error - ;
517 (not enough capacity) process to execute. Delete files to increase free space,
9 pacity or try another CF card.
518 File system error The file name contains an invalid character. Rename the
(invalid file name) file (p. 89).
File system error
=19 (directory error)
File system error
=20 (invalid file type)
File system error
ezl (file rename error)
F_|Ie system error Turn the Memory HiCorder off and back on. If the fault
522 (internal parameter . f 03
error) persists, perform system reset (p. 103).
File system error
= (block size error)
524 File system error
(semaphore error)
File system error
22 (not supported action)
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Appendix 2 File Naming

File names are constructed as follows.

WAVEOOO1_O1.MEM

File Type File Extension

Automatic serial number 1 Automatic serial number 2

File Tvpe Automatic serial |Automatic serial File Extension
yp number 1 number 2
i SET*5
Settings Data CONFIG 0001, ... None SRM*6
Settings List LIST 0001, ... None .BDL
.MEM
(Binary)*5
Waveform Data |WAVE *1 0001, ... *2 _01,..*3 .RMS
(Binary)*6
.CSV (Text)
Numerical Calcu- |y, o 0001, ... None CsV
lation Results
SCR (Manual Save)
*4
Captured Screen 0001, ... *2 01,..*3 BMP
Image WAVE *1
(Auto Save)

*1. During auto-saving of waveforms and screen images (WAVE), when the automatic serial
number exceeds 9999, the file type prefix is truncated to avoid file names (prefix + serial
number) exceeding eight characters.

(Example: WAVE9999.MEM, WAV10000.MEM, ...).

*2. Increments for each measurement until the date changes, at which time the serial num-
ber is reset to 0001.

*3. When auto-numbering would result in duplicate names of waveform data files, this num-
ber is appended and incremented from _01.

(Example: WAVEO001.MEM, WAVE0001_01.MEM, WAVE0001_02.MEM, ...)

*4. When turning power on the first time after the date has changed, and saving before start-
ing measurement, the saved file is named SCR0000.BMP.

*5. This filename is used when saving data in memory recorder mode.

*6. This filename is used when saving data in RMS recorder mode.
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Appendix 3 Wave Processor Application
Program

This section describes the installation procedure for the Wave Processor program
for the 8870, and preparations for launching. The program can be installed from the
bundled CD, or the latest version can be downloaded from our web site.

For help with program operation, see the Help screens in the program.

Wave Processor program for the 8870 operating environment:

Computer capable of running Windows XP (32-bit version), Windows Vista (32-bit
version), Windows 7 (32-bit or 64-bit version), or Windows 8 (32-bit or 64-bit version)
Pentium IIl (500 MHz) CPU or better with at least 256 MB RAM

Display resolution of at least 1,024 x 768 with video functionality capable of display-
ing at least 256 colors

Hard disk space required for installation: At least 6 MB

CD-ROM drive required

To transfer measurement data from the Memory HiCorder to a computer:
See: "6.6 Transferring Data to a Computer” (p. 91)

Program Installation

This description uses a PC running Windows XP as an example.

1 Turnonthe computer.
If the computer's operating system is Windows XP Professional, log on as an
"administrator" user.
Before starting the installer, close all currently running applications.

2 Insert the bundled CD in the computer, or download and save the com-
pressed file.
If using a downloaded file, uncompress it.

3 Double click the file \8870Application\English\setup.exe to execute it.
When setup.exe executes, follow the screen instructions to complete the
InSta”atlon ii-!(" HIOKI Wave Processor for 8870 - InstallShield Wizard

4 Click [Next].

Welcome to the InstallShield Wizard for HIOKI
Wave Processor for 8870

The InstaliShield(R) Wizard will install HIOKT Wave Procsssor
for 8870 on your computer, To continue, click Next.

WARNING: This program is prokected by copyright law and

international treaties.

I Mext > I Cancel
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i HIOKI Wave Processor for 8870 — InstallShield Wizard

510 change the installation
. . . Destination Folder
dEStI natlon ! Cl I Ck [C h an g e] Click Mext bo install to this folder, or dlick Change to install to a different folder.
and select the destination.
Then click [Next].

G Install HIOKI Wave Processor for 8870 ko:
C:¥Program Files¥HIOKI¥Wwave Processor for 8870%

1 Click

6 Click [Install]. i3 HIOKI Wave Processor, for BB7D — InstaliShield Wizard (X]

Ready to Install the Program

The wizard is ready to begin installation. =

I you wank to review or change any of your installation settings, click Back, Click Cancel to
it the wizard,

Current Settings:

Setup Type:
Typical
Destination Folder:

Ci¥Program Files¥HIOK[¥\Wave Processor For 8870%

User Information:
Mame:
Company

1% HIOKI Wave Processor for 8870 — InstallShield Wizard &

[ Click [Finish] to complete
the installation.

Installshield Wizard Completed

The InstaliShield Wizard has successfully installed HIOKI Wave
Processor for 8870, Click Finish to exit the wizard,

Launch the program

Show the readme file




A8

Appendix 3 Wave Processor Application Program

Running the Application Programs

From the Windows [Start] menu, select [Program] - [ HIOKI ] - [Wave Processor
for 8870] - [ Wave Processor for 8870] to start the program.

i@ Accessories
Ml HIOKI
All Programs B I startup : El Readwe
£ Tnternet Explorer
¥ Msm Explorer

74 start

Uninstall Procedure

To uninstall, open [Add or Remove Programs] in the Windows [Control Panel],
and select [ HIOKI Wave Processor for 8870 ].
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Appendix 4 List of Default Settings

When shipped from the factory or initialized to factory defaults, the settings are as

follows.

Memory recorder mode

Screen | Setting Item | Default Setting Screen | Setting Item Default
Timebase | 100ps/div Setting
Shot 20div Numerical Calculation | OFF
Source OR No.1 OFF
Time Mag | x1 No.2 OFF
Trig Mode | Repeat No.3 OFF
Pre-Trig  |0% Calc/ No.4 OFF
CHL/CH2 CH1: red Save Auto Save OFF

CH2: green Waveform | OFF
Rng/div 10mV/div Screen
OFF
Pos 50% Image
Coupling  [DC gzls(,:ults OFF
Ma x1
i PgF OFF Start Backup OFF
. S Backlight Brightness | 100%
Setting | Scaling OFF Backlight Saver OFF
Tri OFF
g - Display Color Black
Filter |OFF s Soloci&
- stem .
Level trigger: 0 V 4 SAVE Key Operation | o
Level Drop trigger: 10 mV
- External |EXT.TRIG |OFF
Slope |1 Control
Lower |-10 mV Terminal | TRIG.OUT | OFF
Upper |10 mV Beep Sound ON
Freq |50Hz Zero-Adjust Nott er-
Logic OFF cute
Pos Posl
Trig OFF
Pattern X
Filter OFF
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RMS recorder mode

Screen | Setting Item | Default Setting Setting ltem Default Setting
recording in- 10000 div
terval 10ms Shot (which is fixed)
Timebase 1 s/div Source OR (which is fixed)
Trig Mode Repeat Pre-Trig 0% (which is fixed)
CH1/CH2 g:% red Trig OFF (which is fixed)
- green Logic OFF (which is fixed)
Measure- AC voltage Numerical Calcu- o
ment settings | 50 Hz lation OFF (which is fixed)
. Attenuating
Settin OFF Auto Save L
9 |probe (Screen Image) OFF (which is fixed)
Range 100 Vline Auto Save __‘
Filter OFF (Calc Results) | OFF (whichis fixed)
Ma x1 EXT.
9 External | 1R|g |©OFF
Pos -40% Control
Auto Save Terminal | TRIG. OFF
(Waveform) ON out
Delete-and- OFF
save
Start Backup | OFF
Backlight o
Brightness 100%
Backlight OFF
System | Saver
Display Color | Black
SAVE Key Select & Save
Operation
Beep Sound |ON
Zero-Adjust Not executed
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Appendix 5 Supplemental Technical
Information

Selecting a Timebase (Horizontal Axis)

The input signal acquisition rate corresponds to time per
division on the horizontal axis.

Determining the timebase: Calculate from the frequency
/\ and period.
\/; \V/ f [Hz] = 1/t [s] (f: frequency, t: period)

1div Example: If the measurement frequency is 50 Hz:
- 50 [Hz] = 1/t [s]
20 div t = 1/50 [s] = 0.02 [s] = 20 [ms]
Timebase: with 1 div=10ms S0 to display five cycles on the screen (20 divisions hor-
izontally), 20 [ms] x 5/20 [div] = 5 ms/div
| Select 5 ms/div for the timebase, which is the closest
(\/\/\/\/\/\/\/\/ available setting to the calculated value.

To measure phenomena with relatively fast signals such
as instantaneous waveforms, we suggest setting a small
value (if the frequency is 50 Hz, the timebase should be
set faster than 5 ms/div).

During and after measurement, waveforms can be ex-
panded and compressed along the time axis.

Timebase and Sampling

Measurement Sampling Points This instrument converts analog input signals into digital
values which are then processed internally as digital (nu-
merical) values. This A/D conversion process is called
sampling. Sampling repeatedly measures the size of the
input signal at a specific interval (the sampling period).

Timebase: with 1 div=5ms

:<S_aThpIihg Period = = The rate of measurement is called the sampling rate.
Sampling units are [S/s] (read as samples-per-second)
This is the number of samples taken each second, and
is the inverse of the sampling period. (1/T)

Actual Input  If the signal to be measured changes too fast relative
Signal to the sampling period, beginning at a certain frequen-

f\/ /\ ¢y, non-existent slow signal fluctuations are recorded.

Sampling Points
This phenomenon is aliasing.

& . With the Memory function, the sampling period can be
\/ \/ W significantly affected by the timebase setting, so care is
; T necessary to av_oid aliasing When_ selecting the timebase.
Sampling Period Because th_e _tlmebase determlngs th_e measurement
Measured frequency limit, the fastest possible timebase setting

Waveform should be used.
Aliasing occurs when the sampling When the signal can be recorded repeatedly, the auto-

period is longer than half of the in- ranging function (p. 42) may be used to select the op-
put signal period. timum timebase.
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Measurement Frequency Limit

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.

The measurement frequency limit is determined by

One Signal Period : the timebase.
Timebase Sar_npllng mzﬁtsﬁrﬁit Timebase Sar_npllng m:ﬁtsﬁrr’r?it Timebase Sar_npllng mﬁfﬁt
BElcE frequency BElEs frequency pailed frequency

100 ps/div |1 ps 40 kHz 10 ms/div | 100 ps 400 Hz 1 s/div 10 ms 4 Hz

200 ps/div |2 pus 20 kHz 20 ms/div | 200 ps 200 Hz 2 s/div 20 ms 2 Hz

500 ps/div |5 ps 8 kHz 50 ms/div | 500 ps 80 Hz 5 s/div 50 ms 0.8 Hz

1ms/div |10 us 4 kHz 100 ms/div |1 ms 40 Hz 10 s/div 100ms |0.4Hz

2 ms/div |20 ps 2 kHz 200 ms/div |2 ms 20 Hz 30 s/div 300ms |0.13 Hz

5 ms/div |50 ps 800 Hz 500 ms/div |5 ms 8 Hz 1 min/div [600 ms |0.067 Hz
2min/div |12s 0.033 Hz
5min/div |3s 0.013 Hz

Numerical calculations in RMS recorder mode

The instrument performs 1,000 RMS calculations every second on the data acquired during
a 200 us sampling period (which is fixed).
The instrument records 100 data points/div.

Calculate one RMS value

141V

-141V

N 3-period >

< | N
»>

1/1000 seconds

The 50 Hz or 60 Hz waveform is sampled for 200 ps, and 1 RMS data point is calculated
using data for 3 periods. Thereafter, RMS data is calculated at a 1/1,000 sec. interval.

The maximum and minimum values from the RMS data for (1,000 RMS data points/sec. x
recording interval [s]) are calculated to create 1 sample data point (envelope recording).
For example, if the recording interval is set to 1 min., the maximum and minimum values
from 6,000 RMS data points (1,000 x 60 s) are calculated to create 1 sample data point.
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For the details, contact your supplier or Hioki representative for details.

Input cables | L9197 Connection Cord 9197 Connection Cord L9198 Connection Cord

for voltage
measure- e
t* '%ll \
men n
SN SN
Sy
Maximum rated voltage
between terminals between terminals between terminals
600 V AC/DC 600 V AC/DC 300 V AC/DC

L9217 Connection Cord L9790 Connection Cord

—f———

Maximum rated voltage ~ Maximum rated voltage between terminals 600 V AC/

between terminals DC
300 V AC/DC (for BNC  (Select the end clip separately.)
output) Model L9790-01 Alligator Clip

Model 9790-02 Grabber Clip
Model 9790-03 Contact Pin

9322 Differential Probe

Requires the 9418-15 AC Adapter

For high voltage, maximum rated voltage between
terminals: (CAT I1): 2000 VDC, 1000 VAC, (CAT lil):
600 VAC/DC

* When used in combination with the instrument, pay attention to the input voltage.
For details, refer to "2.3 Connecting Measurement Cables to the Memory HiCorder" (p. 29).

Logic Signal 9320-01 Logic Probe MR9321-01 Logic Probe
Measure- AF
ment &
Logic ( %
Probes ra - g
& A
Measures digital signals and on/off Detects the presence of AC and DC
switching of non-voltage contacts. voltages. Measures activation timing of

relay sequencing circuits.
Maximum rated voltage between termi-
nals: 250 Vrms (HIGH range)

For users of the following legacy products:

Models 9306, 9307, 9320, 9321, MR9321 Logic Probes

Usable with this instrument by connecting the Model 9323 Conversion Cable.
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Clamp-On
Probes

For leakage
current mea-
surement

Software

Power
Sources

PC Cards

Others

9018-50 9132-10

10 to 500 A, 20 to 1000 A,
40 Hz to 3 kHz 40 Hz to 1 kHz
Outputs 0.2 V AC waveform of commercial power line current.

For users of the following legacy products:
Model 9018 or 9132 Clamp-On Probe
Usable with this instrument by connecting the Model 9199 Conversion Adapter.

9675 9657-10

10 AAC, 40 Hz to 5 kHz 10 AAC, 40 Hz to 5 kHz

O Model 9335 Wave Processor (PC application programs)
Provides analysis of measurement data on a computer.

O Model 9780 Battery Pack
O Model 21005 AC Adapter

O Model 9728 PC Card (512MB)
O Model 9729 PC Card (1GB)
O Model 9830 PC Card (2GB)

O Model 9782 Carrying Case
O Model 9812 Soft Case
O Model 9809 Protection Sheet
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Appendix 7 Easy setting for RMS recorder mode

Measuring voltage applied at and current flowing through breaker

(Example) 200 V AC, 30 A, 60 Hz

1 WAVE/DATA  SET FILE

@Gy NE»

GED Select [Setting]
2

9
l Select [Easy Set]

]
JdOD A dialog appears.

Select [Measurement
Guide]

)]
ampD Apply
O

Configure the CH1 settings to measure AC voltage

® \ove to [Measure AC Volt
1GED on RMS]

O
2 .8' Move to [Meas_Frequency]

A4

D . .
amD Show available setting

O options.
v

)
JoOD Select [60 Hz]
[
v
O
amD Apply
o
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O .
3 @oP Move acursor [Vline].

.
v
O
Jm[» Show available setting
O options.
\4
0
JOD Select [200Vline].
y
O
gmD Apply
O
4 _O_ Moveto [Measure AC _
.5. Volt on RMS]. — [
O
amD Apply
O
5 Selecting CH1 is completed

Configure the CH2 settings to measure AC current

@& Move to [Measure AC Cur-
1 GED rnt on RMS].

2 .S' Move to [Clamp].
o

\4

O Show available setting
Jdep .

O options.

v

@]
JoO0 Select [9018-50].
L 4

v
O Apply
B0

The measurement frequency,
which is shared with that of CH1 .,
has been set to 60 Hz.
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@3 Move a cursor [AC [A]].
3 ace

O

v

GE)D Show available setting
O options.
A4

@]
Jop Select [AC 50[A]].
L

!

O
amD ApPly
o

O
4 Move to [Measure AC
.%. Current on RMS].

)
JmD Apply
]

5 Selecting CH2 is completed.

The set contents are reflected in
the instrument and the screen
switches.

CH2.
1 Set[intervall.
2 Set [Auto-save].

Select [START] to start
3 measuring.

!

O
amD Apply
o
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Appendix 8 Executing zero adjustment for
Model CT969x series and Model
CT6590

Zero adjustment for measurement using Model CT969x

series in combination with Model CT6590

Before starting measurement, correct any output deviations with the unit's zero-
adjustment knob. If the instrument fails to displaya value close to 0 A even after
zero-adjustment is performed, have the sensor unit and clamp sensor repaired.

1 Ensure that the connected clamp sensor has not
been placed around a conductor.

2 Holding the unit in one hand, rotate the zero-adjust-
ment knob with your other hand until the measured
value on the instrument’s display indicates a value
near 0 A.

The zero-adjustment knob is designed to be difficult to
turn so that you do not inadvertently operate it after
performing zero-adjustment.
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Appendix 9 To 8870-20 Users
(Firmware Ver. 1.08 or Earlier)

To load data saved by the MR8870-20 with the 8870-20, you must first upgrade
the 8870-20 firmware to version 2.00 or later. You can check the current firmware version
on the top right of the System screen.

You can upgrade the 8870-20 firmware to the latest
version from your myHioki page at the following
address:

http://www.hioki.com/mypage/login.php

Please contact your Hioki distributor if you have any questions about the firmware
upgrade process.
(You can find contact information on the reverse of this sheet.)

O If you have loaded 8870-20 data (firmware ver. 1.08 or earlier)

The MR8870-20 and 8870-20 (firmware version 2.00) add scaling [Model] and [Rate]
settings (see [1] in the following table). Loading data saved with one of the models
listed in (1) selected with a 8870-20 with firmware version 1.08 or earlier will cause
the indicated model number to change (see [2] in the table below). However, wave-
form, measured values, and gauge value scaling information will be retained.

(1) MR8870-20 and 8870-20 (firmware |(2) 8870-20 (firmware ver. 1.08
ver. 2.00) added settings and earlier)

[Model] |3283, 3284, 3285, 9657-10, 9675, 9322

CT9691, CT9692, CT9693, CT9667

[Rate] 1V — 10000A, 1V — 10V, 1V — 50V, |1V — 1000V
1V — 100V, 1V — 500V
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| Settings have changed.

t the number and 1)

(i L.P.
w4
Waveform, measured value,
and gauge value information
remains the same.

MR8870-20, 8870-20 (V2.00) 8870-20 (Version 1.08 or Earlier)
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Appendix 10To MR8870-20 Users
(Firmware Ver. 2.03 or Earlier)

To load data saved by the MR8870-20 , you must first upgrade the firmware to ver-
sion 2.04 or later. You can check the current firmware version on the top right of the System
screen.

You can upgrade the 8870-20 firmware to the latest
version from your myHioki page at the following
address:

http://www.hioki.com/mypage/login.php

Please contact your Hioki distributor if you have any questions about the firmware
upgrade process.
(You can find contact information on the reverse of this sheet.)

O If you have loaded MR8870-20 data (firmware ver. 1.08 or earlier)

The MR8870-20 (firmware version 2.03) add scaling [Model] and [Rate] settings
(see [1] in the following table). Loading data saved with one of the models listed in
(1) selected with a 8870-20 with firmware version 2.03 or earlier will cause the indi-
cated model number to change (see [2] in the table below). However, waveform,
measured values, and gauge value scaling information will be retained.

(1)(firmware ver. 2.00) added settings |(2) (firmware ver. 1.08 and earlier)
[Model] {3283, 328x, CT6500, CT704x, 9010, 9018, 9132, 9322, 3283,
CT76xx, CT77xx, P9000/9322, 3284, 3285, 9657, 9675, CT9691,
9010/9018-50, 9132-50, 9657-10/, CT9692, CT9693

9675, 96xx, CT969x

Settings have changed.

Fl

rm, measured value, i
and gauge value information [
remains the same. Cl ct optiona [

(V2.04) (Version 2.03 or Earlier)
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Analog trigger ..... .55
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AULO SAVE ... 77,78
Average value ........cccoovcvivnivnecenannns 93, 97
B

Backlight Saver ..o, 101
Beep Sound ... 101
Before Returning for Repair .................. 128
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Binary format ..o 87
C

Format .
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RENAME ..o, 89
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Clock Setting ... ...102
COMMENL ..o 52
Coupling ..o, .48
Current flow direction arrow . .31
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D
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Display Color .
Drop oo
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F
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G
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GND o 48, 105

H
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|
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Initialize ..o 103

Instrument Installation .............c.cccccooiee 6

J

JUMP s 65

K

KEY LOCK ..ottt 15

Key operation
keys do not work. ..........cccceeceiiiinnne 128

KEY/LED ....oiiiiiiiiieeccccccccas 104
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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.

SN

o

o

~

©

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.
HIOKI E.E. CORPORATION
http://www.hioki.com 18-07 EN-3
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