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Introduction

Thank you for purchasing the HIOKI "Model LR8431-20 Memory
HiLogger."

To obtain maximum performance from the instrument, please read
this manual carefully, and keep it handy for future reference.

Introduction

Information on download site

For details on the product application, the update file for
the instrument, and the instruction manual, please check
Hioki's website:

https://cloud.gennect.net/dl

An ISO file is a CD or DVD image file. When double-
clicked, it will be recognized as a drive and become avail-
able for use.

Request for product user registration

We kindly request that you visit the following link to regis-
ter your product to receive critical updates and informa-
tion about the product:
https://www.hioki.com/global/support/myhioki/registration/

The following instruction manuals are available. Refer to the follow-
ing instruction manuals according to your application.

Type Manual contents

Instruction Manual | Product outline, operation method, functional
description, and specifications of the instrument.

Measurement Guide | Consists of some basic application examples.

Trademarks

« Excel and Windows are trademarks of the Microsoft group of
companies.

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

In this document, the terms “master” and “slave” used in the earlier
editions have been replaced with “primary” and “secondary,”
respectively.



https://cloud.gennect.net/dl
https://www.hioki.com/global/support/myhioki/registration/
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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 LR8431-20 .........ccoeeuvnneeee. 1 [OMeasurement Guide.................... 1
Memory HiLogger D
Please visit Hioki's website to check
for versions in other language.
OUSB Cable...coocveeeeeeiiiiiieeceeee, 1
e (p.A26)
O Model 21005 AC Adapter ........... 1t T s L

with supplied power cord

(p. 28)

The Instruction Manual, Logger Utility (Data acquisition application program), and
the Logger Utility Instruction Manual can be downloaded from Hioki's website.
See "Information on download site" (p. 1).

About options:

The optional equipment listed below is available for the instrument. To purchase
anyoptional equipment, please contact your authorized Hioki distributor or reseller.
Please note that optionalequipment offerings are subject to change without advance
notice. For the latest information, check Hioki'swebsite.

O Model 9780 Battery Pack O Model 9728 PC Card (512MB)
O Model Z1005 AC Adapter O Model 9729 PC Card (1GB)
O Model 9641 Connection Cable (for pulse inputs) O Model 9830 PC Card (2GB)

O Model 9782 Carrying Case O Model 9809 Protection Sheet

O Model 9812 Soft Case




3

Safety Information

Safety Information

This instrument is designed to conform to IEC 61010 Safety Stan-
dards, and has been thoroughly tested for safety prior to shipment.
However, using the instrument in a way not described in this man-
ual may negate the provided safety features.

Before using the instrument, be certain to carefully read the follow-
ing safety notes:

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

With regard to the electricity supply, there are risks of electric
shock, heat generation, fire, and arc flash due to short cir-
cuits. If persons unfamiliar with electricity measuring instru-
ment are to use the instrument, another person familiar with
such instruments must supervise operations.

Safety Symbols

& Indicates cautions and hazards. When the symbol is printed on the instrument,
refer to a corresponding topic in the Instruction Manual.

——- |Indicates DC (Direct Current).

. Indicates AC (Alternating Current).

| Indicates the ON side of the power switch.

-I:} Indicates the OFF side of the power switch.

and warnings.

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

A SHCER Indicates that incorrect operation presents an extreme hazard that could
«ARYEL  resultin serious injury or death to the user.

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

o Indicates that incorrect operation presents a possibility of injury to the user
ﬂb._LﬂM or damage to the instrument.

Indicates advisory items related to performance or correct operation of the
mf— instrument.
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Safety Information

Symbols for Various Standards

C € Indicates that the product conforms to regulations set out by the EU Directive.

%01?9 This is a recycle mark established under the Resource Recycling Promotion

N Law (only for Japan).

Indicates that the product is covered by the Directive on Waste Electrical and
E Electronic Equipment (WEEE) in EU member nations. Dispose of the product

=mm DY localregulations.

Indicates that the product complies with Korean regulations.
Declarer: TAISHIN CO., LTD.

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, Windows 10 or Windows 11.

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. This is usually the name of the cur-
rently selected range.

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

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

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

Primary electrical circuits of heavy equipment (fixed installations) connected

CAT Il 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).

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.

- ~T, __.--""".
-~ P P ,

Zrroee Falaree Diigliilat e Pael

Herwe Lrog .ol | b Irferaal anag

- A catm CAT

re [ FESE P
~AT IV oL Caint

|

Porarer MEEr

kaed Ins]allakon

Difference between "Measurement" and "Recording”

The measurement and recording processes are distinguished as follows for the purposes of
these instructions.

. The acquisition of input values into internal HiLogger memory or to a PC
Measurement: . L
via communications.
— Storing measurement data on a CF card, USB flash drive or on a PC via
Recording: o
data communication.

Measured data (data acquired in internal memory) is erased whenever a new measurement
starts. To retain data, always record (save) it.
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Operating Precautions

| Operating Precautions Ay

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

Ensure that the use of the instrument conforms not only to its specifications butalso
to the specifications of all products to be used, including accessories and optional
equipment.

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

» Before using the instrument, make sure that the insulation on the cables 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 rep-
resentative for replacements.

Instrument Installation

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

e Temperature and humidity range for guaranteed accuracy: 23+5°C, 80%RH or
less

Avoid the following locations that could cause an accident or damage to the
instrument.
y S& Exposed to direct sunlight % 27 In the presence of corrosive
®-H») 715’ Exposed to high tempera- - pre
ZON | ture ® i or explosive gases
~ . Exposed to strong electro-
magnetic fields

Near electromagnetic radia-
tors

, Exposed to water, oil, other
- + chemicals, or solvents

4%’ Exposed to high humidity or
<_="<= condensation

' Exposed to high levels of

particulate dust Near induction heating sys-

>/, tems .
= ws  (e.g., high-frequency induc-
[@i& tion heating systems and IH

Subject to vibration cooking utensils)

The maximum operating (ambient) temperature for the LR8431-20
is 40°C. Do not attempt to use in higher temperature environ-
ments.
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Operating Precautions

WJE - 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.

« If liquid enters the enclosure through an air vent or other opening, it
may damage the instrument's internal circuitry. Exercise caution con-
cerning the surrounding environment when installing the instrument.

Installation Precautions

« If the instrument is used in any state other than the following, the
measurement accuracy may not satisfy the device specifications.

Horizontal placement Upright placement

V CH

¢ Leave sufficient space around the ventilation holes and install the
instrument with the holes unobstructed.

« Avoid temperature changes around the terminal block. Especially
avoid directed airflow such as from an electric fan or air conditioner
vent.Thermocouple inputs are prone to measurement errors.

* When the HiLogger is moved to a location with significantly dif-
ferent ambient temperature, allow at least 30 minutes for thermal
equalization before measuring.

Handling the Instrument

I'_-.W.Iﬁfm"; « 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.

ﬂ:‘-‘m To avoid damage to the instrument, protect it from physical shock
when transporting and handling. Be especially careful to avoid
physical shock from dropping.

H0JE  This instrument 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 interfer-
ence to the reception of radio and television broadcasts.
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Operating Precautions

Handling the Cords and Cables

AN

« Avoid stepping on or pinching cables, which could damage the
cable insulation.

« 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.

Before Turning Power On

A WARAING

ATE

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.

¢ 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.

* Use only the designated power cord with this instrument.
Use of other power cords may cause fire.

« 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 connectors. Doing so may damage the instrument.

« After use, always turn OFF the power.

« Brief power interruptions of 40 ms or less will not cause this
instrument to malfunction. However, Longer interruptions may
cause the Memory HiLogger to shut itself off, so consider local
power conditions before installing, as appropriate.

« To ensure that recording is not interrupted by power outages, you
can use the Z1005 AC Adapter and 9780 Battery Pack together.
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Operating Precautions

A BANGER + The maximum input voltage (and the maximum rated volt-

age to earth) for the analog input terminals is 30 Vrms (or 60
V DC). If these limits are exceeded, the instrument may be
damaged and personal injury or death could occur, so do
not attempt measurement.

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

e Channels are insulated by semiconductor relays. When a
voltage beyond the specification is applied between the
channels, the semiconductor relay may short circuit. Please
ensure that a voltage beyond specification, especially a
surge such as a lightning, is never applied. When an abnor-
mal measurement value is observed, please contact your
dealer or Hioki representative for inspection.

The waveform for an open channel may sometimes appear to be
influenced by the signals of the other channels being measured. If
you do not like this, please set the waveform display of the open
channel to OFF or short-circuit the input terminals of the open
channel by connecting the positive and negative terminal.
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Operating Precautions

Using a CF Card/USB flash drive

ZCALH

* Inserting a CF card/USB flash drive upside down, backwards or in the
wrong direction may damage the CF card, USB flash drive, or HiLogger.

* Never eject a CF card /USB flash drive while measuring or when the
HiLogger is or accessing the card. Data on the CF card/USB flash
drive may be destroyed. (The CF icon/USB flash drive icon at the
lower right is red while the card is being accessed.)

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

« As the CF card/USB flash drive is sensitive to static electricity, damage
to the CF card/USB flash drive or wrong operations by the HiLogger
may occur due to static electricity. Please be careful when handling it.

« With some USB flash drives, the HiLogger may not start up if power is
turned on while the USB flash drive is inserted. In such a case, turn
power on first, and then insert the USB flash drive. It is recommended
to try out operation with a USB flash drive before starting to use it for
actual measurements.

* The Flash memory in a CF card/USB flash drive has a limited operat-
ing life. After long-term usage, data storage and retrieval become diffi-
cult. In this case, replace the CF card/USB flash drive with a new one.

« We cannot provide compensation for data loss in a CF card/USB flash
drive, regardless of content or cause of the damage. Data is also cleared
from memory if a long time passes after measuring. Always maintain a
backup of important data stored on a CF card/USB flash drive.

« Although real-time saving to USB flash drive is supported, a CF card is
recommended for data preservation. Performance cannot be guaranteed
when using storage media other than a Hioki-specified CF card option.

* Use a USB flash drive whose continuous current consumption does not
exceed 300 mA (peak 500 mA). (The peak value is displayed as "Max
Power" under the USB flash drive self-test on the [System] screen.)

« Depending on how USB is used, the USB connector and instrument set-
tings may vary as shown in the chart below.

» The three USB methods of use described in the chart below involve
exclusive settings and cannot be used simultaneously.

USB method of use Connector |[System] screen USB

used mode setting
Use a USB flash drive. Type A USB Memory (Default)
Communicate with the LR8431-20
and initiate measurement using the Type B USB Communication

Logger Utility software from a com-
puter (using a USB cable).

Read files on a CF card that is con-|
nected to the LR8431-20 froma |Type B USB Drive
computer (using a USB cable).
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1.1 Product Overview and Features

1.1 Product Overview and Features

The Hioki LR8431-20 Memory HiLogger 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 application program.

@]
>
o
©
S
5
=]
N
o
<
o
=
@
=

( N ™ R
Observe voltage fluctua- || Acquire pulse signals | | Record anomalies
tions and temperature || Measure integrated pulses | | Abnormal events can be ana-

changes or revolutions from sensors | | lyzed by recording with the
Just connect measurement || and pulse output devices || trigger function (p. 65)
leads or thermocouples to mea- || such as watt-hour meters. Use the alarm function to out-
sure as needed. put signals when anomalies
occur (p. 71).
e

r

® )
| T

-
Measurement data and

setting configurations are

stored, read and managed

as data files

Measurement data can be stored

to and read from a CF card or

USB flash drive (p. 89).

(Analysis onaPC

Monitor and analyze measurement
Gauge display (p. 82)  Numerical display (p. 85) data with the application program

Waveform analysis

Zoom infout Event search 15> el
| B [z ] 6 _
(VAL | — _J
Cursor Measurements (p. 82) Display in converted units

/)

Numerical Calculations (p. 111)

mV A
mg Performs six calculation types, including _»C

maximum and average values.

) ) h ues can be displayed in units of the
cations _ot_n wavefolr)msd_antlj thedtlme at trig- actual physical quantity being mea-
ger positions can be displayed. sured, such as current or flow vol-

ume (p. 56).

\j\‘ Using the A/B cursors, values at cursor lo- Using the scaling function, input val-
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1.2 Measurement Flow

1.2 Measurement Flow

Installing, Connecting and Turning On
Install the Battery Pack (option) (p. 24)

\l .

‘

AC adapter
connection (p. 28)

Measurement
cables connections

(p- 29)

To save data, insert a
CF card or USB flash

drive. (p. 92)

&>

<

WAVE/DATA  SET FILE
OO

Set the data acquisition (recording) inter-
val, and recording length (time span).
Select the type of measurement data to
save when automatically saving to a CF
card or USB flash drive.

Remaining data stored in the instrument
can be saved when finished measuring.

Using a previously saved

e GED GED G%D setting configuration
.E. . O ) =] > O Reload a previously stored setting con-

Movetoa Openthe Select Apply | figuration from Model LR8431-20
setting item setting options memory or a CF card or USB flash
drive, and measure (p. 101)
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1.2 Measurement Flow

WAVE/DATA  SET FILE

OO

Select input channels, and set input types
_ and measurement ranges.
: Make other settings as desired.

I

Configure Input Channels (p. 36)

MBIAIBAO T J81deyd

Se et
e e O
a0 — JdeD—»J0D>»JdmD
9 O 9 O

Movetoa Openthe Select Apply

setting item setting options
Starting and Stopping Measurement

Press the START/STOP Key (p. 20)

Start Record once, and stop. ;
Measurement ' [Repeat]: Off IWWWV\’ (default setting) Stop
STRA™ETDF " Measurement
_\\,':]//_- Record repeatedlyw\mv\l ’WWW\: STaAmET P !
S [Repeat]: On ]

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

Data Analysis

View Measurement Data (p. 79)
Waveforms can be zoomed and numerical values confirmed.

Save Data (p. 89)

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

Calculate (p. 111)

Numerical measurement data can be applied to calculations.

View on a Computer (p. A19)
Analyze recorded data using the application program.

When Finished

Turn the Memory HiLogger Off (p. 32) D""E"E“ ,"
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1.3 Names and Functions of Parts

I 1.3 Names and Functions of Parts

Front Panel

Manufacturer's Serial No.

For the latest information, check Hioki's web-
site.

Do not remove this sticker because the num-

Display Screen (p. 79)
4.3-inch TFT color LCD

Screen Configurations (p. 16)

Operating Keys

ber is required for product tracking.

Battery Compartment (p. 24)
The optional Model 9780 Battery Pack is

installed here.

Operating Keys

B WAVE/DATA

Selects among waveform
screen displays (p. 16).
m SET

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

H FILE

WanL-DATA SET ri.c
o O
[ e N

2O
dap

select waveform scrolling
or A/B cursor movement,
then press the left and
right cursor keys to scroll
or move (p. 19).

Saving operations

Press to save data manu-
ally (p. 94).

Displays file information = I:'J '—:
(p. 17) (3 i
AT/
Scroll waveforms and |l IHAH
read cursor values Cl |:| | D
Press the center key to 3haC TAETEOR

Start and stop
measurement

Start and stop measure-
ment. The LED at the left
lights green while mea-
suring (p. 20).

Setup and display

N CHV/A

Select channels.

H ESC

Cancels changes to settings.
W Cursor Keys a
Moves the position of @O B

the cursor (blinking @
selection) on the
screen.

B ENTER O
Accepts displayed J @D
settings. g
B KEY LOCK 0

Disables keypad op- @O B
erations. Press and O
hold the left and right

cursor keys simultaneously for
three seconds to lock and un-
lock the keys.

M (Zero Adjust) P
Performs zero adjust- QO D
ment. Press the up @
and down keys simul-
taneously to execute (p. 33).
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1.3 Names and Functions of Parts

Top Panel n

CF Card Slot

Insert an optional CF card. (p. 91) e}
>
QD
CH10------ CHL =
meEnTERnE| 2
p ETTTIRN o
0 - N 12
Power supply _] I 2
terminal | inal e
Connect the supplied Mode. Analog Input Terminals
71005 AC Adapter (p. 28). Connect measurement leads for voltage mea-
An external power supply surement, and thermocouples for temperature
can be connected. (p- 29).
Pulse Input Connector
CHARGE LED —— Connect an optional 9641 cable (p. 31).

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. 127).

Right Side

USB Port

(USB 2.0 mini-B receptacle)

« Using the Logger Utility application soft-
ware, you can monitor measurement
data on the computer and transfer set-
tings to the instrument. (p. A26) (To use,
set the USB mode on the [System]
screen to [USB Communication].)

* You can transfer data on the instrument’s

CF card to a computer. (p. 108) (To use,
. set the USB mode on the [System]
USB flash drive Slot screen to [USB Drive].
(Type AUSB 2.0 [ b
receptacle) I i
Used to save data to a POWER,SWItCh
USB flash drive. (p. 92) PoWER " Turns the instrument on and off (p. 32)

(To use, set the USB DE | ' O Power Off
mode on the [System] _—

screen to [USB Memory].) - | Power On

ol O

A)JE The [USB Memory], [USB Communication], and [USB Drive] USB
mode settings are exclusive and cannot be used simultaneously.
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1.4 Screen Configurations

I 1.4 Screen Configurations

Wavefo umerical Screens

WAVE/DATA  SET FILE

Selects between
seven display
types.

The screen switches -
each time you press [Gauge+Wave] Screen

the key.

[Wave] Screen

Measurement data is displayed Measurement data is displayed
as waveforms with gauges (p. as waveforms (p. 79).

2
Operational infor- 82)

mation is displayed
along the bottom of
the screen.

17

[Wave+Value] Screen [Value+Cmnt] Screen

Measurement data is displayed Measurement data is displayed
as waveforms and numerical as numerical values with com-
values (p. 85). ments (p. 85).

Jumg

Selection is also
available from the
name of the current
screen displayed
near the bottom right

| M, kY]
[ @q
[Gauget+Wave] [Value] Screen [Wave+Calc] Screen
v Measurement data is displayed Measurement data is displayed
[Wave] as numerical values (p. 85). as waveforms with calculation

results (p. 113).
[Wave+Value]

[Value+Cmnt]

v

[Value]

v
[Wave+Calc]

v
[Wave+Crsr]
Measurement data is displayed
as waveforms with cursor val-
ues (p. 82).
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1.4 Screen Configurations

Waveform/Numerical Screens (About the Icons) n

USB source indicator
Jump Indicates the USB status.

= -18
E -y il Operating in USB

Memory mode.

o Operating in USB
Communication mode.

CF card
Displayed when a CF card is inserted.
The icon appears red when accessing the card.

MBIAIBAO T J81deyd

Clock Power source indicator
"Setting the Date and Time" . . \
(. 122) Indicates the Memory HiLogger's power source.

AC adapter operation

Battery pack operation
(Fully charged battery pack)

Battery pack operation

Battery pack operation
(Low battery indicator)

1EE T

File Screen

WAVE/DATA  SET FILE

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

File Screen

View and manage files on the
CF card or USB flash drive

(p. 89).
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1.4 Screen Configurations

WAVE/DATA ~ SET FILE

Selects between
seven display
types.

The screen switch- ;
es each time you i Screen
press the key.

[CH] Screen
Make settings for recording (p. Make input channel settings
40). Set numerical calculation, while viewing the monitor dis-

Operational _ infor- auto-saving and timers. play (p. 47).

mation is displayed
along the bottom of
the screen.

SCROLL
CURSOR

a0 D

Press the left/right

3
£
El
£

Icelgtsotr)ektsvfeao tsrfe- [Range] Screen [Scaling] Screen

i yalue. Exp

Make settings while viewing all Make these settings to convert
channel settings (p. 60). measured values to arbitrary
units for display (p. 56).

Settings screens.

En Vi Input for title.

[Trig & Alm] Screen [Comment] Screen

Recording criteria (triggering)  Enter channel comments
and warning sounds can be set  (p. 58)
for each channel (p. 65).

[System] Screen
Configure the system environ-
ment (p. 117).
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1.5 Basic Operation

I 1.5 Basic Operation

Screen Operations

Changing screen contents

MBIAIBAO T J81deyd

@ change.
v

@)
@D Show available
? setting options.

]
dOoD Select the desired
’ setting.

(@)
8D Apply the new
setting,
F5 or cancel it.
D

n
L1

SCROLL
CURSOR

at

Earlier Later

See: "Scrolling Waveforms" (p. 80)

Reading values at cursors

SCROLL
CURSOR

1 @ >

Display the A/B cursors.

SCROLL
CURSOR

2@ UD

Move the A/B cursors. You can select the cursor
Values at cursor positions can be display type and which cur-
read numerically. sor(s) to move (p. 82).
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1.5 Basic Operation

Starting and Stopping Recording

Acquire measurement data on the Memory HiLogger, and start recording.
When recording stops depends on data recording settings (repeat recording,
triggering, timers, etc.). (p. 76)

When you want measurement data to be automatically saved, before starting
recording, check that auto-save is enabled (p. 44), that a CF card or USB flash drive
is correctly inserted (p. 92), and that sufficient storage capacity is available (p. A11).

Start Measurement
Press the START/STOP key.

|| STaAn e )

_\,r_.)//_- The green LED lights.

/;I W When using the trigger function, the times when measurement
starts and when recording (data acquisition) starts are not the
same.

A confirmation message appears when you press the START/
STOP key to start recording. Save important data to a CF card
or USB flash drive before starting, because previous measure-
ment data will be overwritten when recording starts.

Finish Measurement

statsToe . When [Repeat] (record multiple instances of the specified

recording length) or [Cont] (record continuously) is
2 - enabled:

Pressing the START/STOP key stops recording.

When [Repeat] and [Cont] are disabled (Off):

Recording stops after the specified recording length. Pressing
the START/STOP key during recording displays a confirmation
message. Select [Yes] to stop recording.

For details about repeating and continuous recording:

See: "Selecting the Recording Start/stop Method" (p. 42)
"Set the Recording Length for Repeated or One-time Record-

ing" (p. 43)
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1.5 Basic Operation

Disabling Key Operations (Key-Lock Function)

Keys can be disabled to avoid inadvertent operations.

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

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

For details of the saving methods, see Chapter 6, "Saving & Loading Data" (p.
89).

(Default settings)
Saving Method: [Select & Save] (Press the SAVE key to select and save

data.)

Select the save destination

N‘;O/ Press the SAVE key. C
\% A dialog appears. and item to save, and press

ENTER key.

Select [Yes] in the confirma-
Insert a CF card or tion dialog, and press ENTER
USB flash drive. again to save the data to the

CF card or USB flash drive.

ME_ » When using a USB flash drive, set the USB mode on the [Sys-
tem] screen to [USB Memory]. USB flash drives cannot be used
while the USB mode setting is [USB Communication] or [USB
Drive].

e The [USB Memory], [USB Communication], and [USB Drive]
USB mode settings are exclusive and cannot be used simultane-
ously.

MBIAIBAO T J81deyd
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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.

. Displayable Waveform Range
Level Monitor g js determined by the waveform display range
setting.

Current Input —
Signal Level
and Channel
Number

Display Channel and Gauge

Shows the gauge for the current-
ly selected channel. The gauge
display is linked to the measure-
ment and display range settings.

Input Waveform Amplitude
Indicates real-time input ampli-
tude.

Using the Scaling function

(p. 56), measurement units
can be converted as desired
for display.

Press the CH V/A keys to dis-
play the gauge for another chan-
nel.

Changing the Monitor Display
Select whether to display all channels, or only se-
lected channels. [All Ch]/[SIctCh]/[Value]

* [All Ch]
The channels displayed in the level monitor are
those with a check mark (M) displayed next to
the channel number in the settings.

* [SIctCh] (Selected Channels)
The level monitor displays the channel selected
on this screen.

* [Value]
The input values of all channels are displayed
numerically.
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Install the 9780 Battery Pack

(option) (p. 24)

Rear View

Connect measurement cables
(p. 29)

Voltage measurement:
Connect the measurement
leads.

Temperature measurement:
Connect thermocouples.

Pulse signals:
Connect the Hioki 9641
connection cable

3

Connect the AC adapter
(p. 28)

4

(To save data)

Insert a CF card or USB flash
drive (p. 91)

External control signal
inputs

External control signal
outputs (p. 127)

5

Turn the power on (p. 32)

Execute zero adjustment (p. 33)

suoleredald Juswainses|y z Ja1deyd
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2.1 Using the Battery Pack (Option)

2.1 Using the Battery Pack (Option) Ay

If commercial power is not available when the AC adapter is connected, the
LR8431-20 Memory HiLogger 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.

i'_'-.mlﬁfll'I,HE 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.

* 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 to 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.

e 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.

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 LR8431-20,
allow it to charge for at least ten minutes with the LR8431-20
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 HiLogger is turned off, so the
battery continues to gradually discharge. When the battery
charge is depleted, stored waveform data is lost.

SUO!IE.IEdS.Id juswalinsesa|N ¢ JG]dELIQ m
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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 ( JJjilj ) is displayed when the battery
charge is depleted, indicating that the battery pack requires charging.

Note that if the Memory HiLogger 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

(When saving data to a CF card at a temperature of 23°C)

* When using a USB flash drive, the continuous operating time may decrease
depending on the particular USB flash drive in use.

e After a full charge, with the LCD backlight always on (default setting):
approximately 2.5 hours

 After a full charge, with the LCD backlight off (five minutes after last key-
press): approximately 3 hours

See: "Enabling and Disabling the Backlight Saver" (p. 119)
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2.1 Using the Battery Pack (Option)

Install the Battery Pack

Required tool:
One Phillips screwdriver| Important
(No.2) Disconnect the AC adapter when installing the battery pack.

Battery Compartment

Cover ? .
\ ‘"*:-n **2 fi
“%;,f 9 < o Ak

t T by T
q‘-!:-. " ?,.- hl i -'"'.-""-.
- . Make sure that the
Be sure to properly cables are not
seat the connectors. pinched.

1 Place the Memory 2 Connect the plugs of 3Replace the bat-
HiLogger face down, and the battery pack to the tery compartment

remove the battery com- connectors and insert cover and screw.
partment cover screw the battery pack with
and cover. the label side up.

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

Charge the Battery Pack

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

4 Connect the power cord to e
the inlet socket on the AC ? Lt
adapter. Shd —
; The CHARGE LED lights red

[, when charging begins.
e ——— Charging is finished when the
= ,‘.€> I Tz CHARGE LED turns off.

3 .. —
L Connect the output plug of the
'ﬂl_ 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!IE.IEdQ.Id juswalinsesa|N ¢ JGldEL]Q m
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2.2 Connecting the AC Adapter

2.2 Connecting the AC Adapter iy

Connect the power cord and the instrument to the supplied Model Z1005 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

i'_'-. WW,LI,HE » 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
specifications of this instrument, connect the power cord
only to a 3-contact (two-conductor + ground) outlet.

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

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

Rated supply voltage is 100 to

Vet 240 VAC, and rated supply fre-

“. . ) 2 quency is 50 or 60 Hz.
- . —_——r————

lI'TI_ F_, T _.-jT 2 Connect the output plug of the AC

3! = adapter to the instrument.
ik

L4
Plug the power cord into the mains outlet.
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2.3 Connecting Measurement Cables to the Memory HiLogger

2.3 Connecting Measurement Cablesto 4,
the Memory HiLogger

Connect the appropriate cables for the intended recording application.

* When recording voltage fluctuations or temperature changes (p. 30)

* When recording pulse signals (p. 31)

Be sure to read the "Operating Precautions" (p. 6) before connecting the cables.
Connecting to the Analog Input Terminals

A\ DANGER

AE

e The maximum input voltage (and the maximum rated volt-
age to earth) for the analog input terminals is 30 Vrms (or 60
V DC). If the voltage is exceeded, this device will be dam-
aged and personal injury will result. Therefore, do not per-
form measurement in this case.

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

* Do not connect a cable to the instrument while it is con-
nected to the object to be measured. Otherwise, an electric
shock accident may occur.

» To avoid short-circuit accidents, make certain that connec-
tions are secure.

e Channels are insulated by semiconductor relays.

When a voltage beyond the specification is applied between
the channels, the semiconductor relay may short circuit.
Please ensure that a voltage beyond specification, espe-
cially a surge such as alightning, is never applied. When an
abnormal measurement value is observed, please contact
your dealer or Hioki representative for inspection.

» Measurements may be affected by noise or other electromag-
netic ingress if input leads are longer than about three meters.

« Route measurement leads and cables as far away as possible
from power and earth lines.

« Measurement values may be scattered if the leads are routed in
parallel with other devices. If they must be parallel, check opera-
tion before taking measurements.

« Avoid temperature changes around the terminal block. Especially avoid
directed airflow such as from an electric fan or air-conditioner vent.

« If connecting crimped terminals to the analog input terminals, use
insulated terminals for M3 screws with the size shown below.

6mm”$- Gmm”IE ] |
max max. ¥

SUO!IE.IEdS.Id juswalinsesa|N ¢ JG]dELIQ m
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2.3 Connecting Measurement Cables to the Memory HiLogger

Connecting Measurement Leads or Thermocouples (for voltage
or temperature, respectively)

Connect the voltage and temperature measurement (thermocouple) leads to

the analog input terminals.

Tools required: Phillips screwdriver (for No.2)

Recommended wire diameter

Single-wire Diameter of 0.2 mmto 1.29 mm | | The insulation colors of wires,
(AWG 32 to 16) which are t_o be conr_1ected _to the
- 2 2 plus and minus terminals, differ de-
Stranded wire | 0.03 mm“ to0 1.38 mm pending on countries or manufac-
(AWG 32 to 16) tures. Check with the
Standard 10 mm manufacturer on the colors and
stripping length connect them according to instruc-
tions.

Analog Input Terminals

=» 2 Connectto the
measurement

Using the screwdriver, loosen the terminal block screws, —object.
insert the bare ends of the leads, and tighten the screws.

Tighten the terminal block screws at 0.4Nem or lower
(max. 0.8 Nem is recommended).

When applying 4 - 20 mA input current

Connect a 250 Q shunt resistor as shown.

(For details on instrumentation control equipment measure-
ments, see p. 48 .)

M)JE  KE thermocouples experience a physicalphenomenon known as short
range ordering, which can prevent accurate measurement within the
range of 250°C to 600°C.

Please choose a sensor after checking with the manufacturer of the
thermocouple you intend to use.
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2.3 Connecting Measurement Cables to the Memory HiLogger

Connecting to the Pulse Input Connector

ﬁMHGEH To avoid electric shock and short circuit accidents or damage
to the instrument, pay attention to the following:

e The ground terminal for the

optional 9641 Connection '\oﬂgjis(;rement‘ xir:;ga,
Cable is not isolated from
the Memory HiLogger's
ground (chassis ground). Tw
Therefore, if the measure- '
ment object connects to
AC, it should have a grounded, polarized plug, and be con-
nected to the same power outlet as the Memory HiLogger’s
AC adapter.

If the Memory HiLogger 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
connection cable that could damage the measurement
object or Memory HiLogger.

The input voltage range limits are 0 to +10 V. If these limits
are exceeded, the instrument could be damaged and per-
sonal injury or death could occur, so do not attempt mea-

)
Connection
Cable

|
]
»——

IH

SUO!IE.IEdS.Id juswalinsesa|N ¢ JG]dELIQ m

surement.
&M For safety, we recommend using only Hioki's connection cable
(measurement lead cable).
Ends of the niT——Jm P1 White (H)
9641 Connection Cable ﬁfﬁ::::‘“" Pl Red (L) <—
; P2 Yellow (H)
it P2 Black (L) <—
=
E e P3 Green (H)
_— o P3 Blue (L) <—
Shield
P4 Gray (H)
T P4 Brown (L) €=
(connects to Memory HiLogger common ground)

Connecting the Optional Model 9641 Connection Cable
(for Pulse Signal Input)

Connect the optional 9461 connection cable to the pulse input connector.
Pulse Input Connector

2 Connect the other end of
the cable to the pulse
source(s) to be mea-
sured.
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2.4 Turning the Power On and Off

I 2.4 Turning the Power On and Off

.'},WWME 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.

Turning Power On Verify that the instrument and peripheral devices
are correctly connected.

Jumg
o

!

Right Side The power supply icon appears
near the bottom right corner of
the screen (p. 17).

Initial screen

Turn the power
switch on ().

mm|EFII| @ L

If the "[E& " 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.

Execute zero-adjust 30 minutes after turning power on (p. 33).

Turning Power Off The installed battery pack is charged whenever the AC adapt-

er is plugged into a power outlet, even when the Memory

FOWER HiLogger is off. In addition, providing there is some remaining

.;;.E | | battery charge, waveform data and the setting configuration

are memorized whenever the Memory HiLogger is turned off,

so that when the Memory HilLogger is turned back on, the
same operating state is displayed.

Turn the power
switch off ({3).
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2.5 Zero Adjustment

2.5 Zero Adjustment

Zero adjustment corrects for voltage offset at the input terminals, so that Mem-
ory HiLogger measurements are relative to zero volts. a
Perform the zero adjustment procedure when using the instrument in a loca-
tion where the ambient temperature is markedly different.

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

1 a E D With the Waveform or [CH] screen displayed, press and hold these
keys simultaneously for one second.
9
(simulta-
neously) The Zero Adjust dialog appears.

SUO!IE.IEdS.Id juswalinsesa|N ¢ JG]dELIQ

O
2 ( =] ;
o Select [Zero Adjust].
v
O
aeD  Appl
o pply

Zero adjustment is executed.

it

From the Setting screen

WTE < Any zero-adjust setting is cleared upon system reset (p. 123).
 Perform zero adjustment without inputting a signal.

« If a signal is input, zero adjustment may not be executed prop-
erly.
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2.5 Zero Adjustment
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3.1 Pre-Operation Inspection

I 3.1 Pre-Operation Inspection

damage, contact your dealer or Hioki representative.

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

n Peripheral Device Inspection

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

Metal
Is the insulation of the measure- | Exposed
ment cable to be used damaged,
i ?
or is bare metal exposed? No Metal
Exposed
ToH
E Instrument Inspection
Is damage to the instrument Yes
evident? —ml
¥ No
When turning power on
Does the HIOKI logo appear No
on the screen? —lp

‘ Yes

Is the Waveform or Setting
screen displayed?

(When power is turned on the |l

first time after purchase, the Set-
ting screen should appear.)

¥ Yes

Inspection complete

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

Jusawainses|\ alojaq Bumas ¢ 1ardeyd
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3.2 Operating Flow Overview

3.2 Operating Flow Overview

Connect Connect measurement cables (p. 29).

Configure WAVE/DATA ~ SET FILE ] ]
9 Q Display the Setting screen

Configure measurement settings Reload stored
settings (p. 101)

Configure data recording settings (p. 40

[Setting] screen

(as needed)

Configure data
saving

Yavetormireal time}

File Mame

[CH] screen [Setting] screen

L 2

. L . STaA™ETOR
Record When configuration is finished, start recording (p. 20)'-’:) -
v ——
Analyze Analyze recorded data on the Waveform screen (p. 79).
Calculations can be applied to measured data (p. 111).
SavF
Save Select and save data (p. 89). .
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3.2 Operating Flow Overview

Measurement Configuration (Setting Screen)

Before measuring, configure the measurement settings on the [Setting] and
[CH] screens. A brief operational description of the currently selected (high-
lighted) setting item appears at the bottom of the screen.

Three recording methods are available. Timed recording, which record
between specified start and stop times, can be used in combination with these
methods (p. 74).

Recording Method Description

Records for the specified recording length beginning

Normal Recording when measurement starts (Cont: Off).

Records continuously beginning when measurement

Continuous Recording starts (Cont: On)

Repeat Recording Records repeatedly for the specified recording length

(time span) (Repeat: On).

Configure recording settings: [Setting] screen

WAVE/DATA  SET FILE

Make other settings
I as needed.
m_ B Save automatically
while measuring
(p. 44)=

B Reloading Settings
(p. 101)

B Saving Settings
(p. 100)

B Enter a title for mea-
surements (p. 58)

B Filter out noise
. Must be set before measuring. (p. 43)

B Perform numerical
calculations (p. 111)

n PR "

B Data recording (acquisition) interval (p. 40) m Record by timer

B Display time base (time per horizontal division) (p. 41) (p. 74)*
B Recording start/stop method (p. 42)*

B Recording length (time span) for repeated or one-time re-
cording (p. 43)*

Horizontal Axis (Time Axis) Settings

Jusawainses|\ alojaq Bumas ¢ 1ardeyd
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3.2 Operating Flow Overview

Configure input channel settings: [CH] screen

WAVE/DATA  SET

O

FILE

Input Channel Settings Make ot_her settings as needed.
B Entering channel comments (p. 58)
B Voltage measurement (p. 48)
B Temperature measurement

B Selecting channel display colors (p. 54)
B Setting the display range

(p- 49) Specifying the display position (p. 54)
B Integration (pulse count) (p. 51) Specifying upper and lower display limits (p. 55)
B Revolution measurement B Recording specific events (triggering) (p. 66)

(p. 52) B Setting alarm output (alarm function) (p. 71)

B Setting Unit Conversion (Scaling) (p. 56)
B Switching the monitor display (p. 22)
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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.

WAVE/DATA  SET FILE Horizontal Axis Settings

B Specify the recording interval (data acquisition
interval) (p. 40)
B Specify the display time base (time per hori-
zontal division) (p. 41)
B Enable digital filtering (noise suppression)
(p. 43)
Channel

[H 1+ Input Channel Settings

Yol B Voltage measurement (p. 48)

B Temperature measurement (p. 49)
W |ntegration (pulse count) (p. 51)

B Revolution measurement (p. 52)
B Alarm settings (p. 71)

Waveform Display Settings

B Setting the display range
Specifying the display position (p. 54)

Waveform Screen Specifying upper and lower display limits
(p- 55)

B Select the alarm display type (p. 82)

B Eject (replace the CF card/USB flash drive
during real-time save operation)(p. 46)

W Displaying any point in time (Jump function)
(p. 81)

About Channel Settings

Pressing the CH A /W keys selects channel setting and gauge display items.
However, while measurement data is displayed, such changes affect only those
channels selected (by a check mark [M ]).

Jusawainses|\ alojaq Bumas ¢ 1ardeyd
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3.3 Setting Configuration 1 — Recording Settings

3.3 Setting Configuration 1 —
Recording Settings

Configure the horizontal axis and recording settings on the [Setting] screen.
To save data while measuring, auto save must be enabled beforehand (p. 44).

WAVE/DATA ~ SET FILE

1 O @ () =
Select the [Setting] screen.

e
2 acp —
, Move to a setting item.

O
J®D Open the setting options

? for the item to be set.

]
gop Select from the listed

= )
Y options.

(@)
ameD Apply
O

Specify the Recording Interval

Select the data acquisition interval to suit your measurement objectives. Note
that shorter recording intervals restrict the maximum recording time.

Select from the [Interval] setting options.

Setting options:

10ms#*, 20ms, 50ms, 100ms, 200ms, 500ms, 1s, 2s, 5s,
10s, 20s, 30s, 1min, 2min, 5min, 10min, 20min, 30min,
1h (* default setting)

Broken wire detection is automatically disabled when
the interval is set to 10, 20 or 50 ms (p. 49).

Some waveform peaks may not be displayable with

certain interval settings. ‘:{/ .\1\\".,.\“

For example, when the [Interval] is 1 s and the [Time/
DIV] (time base) is 5 s. «—
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3.3 Setting Configuration 1 — Recording Settings

Setting the Display Time Base (horizontal axis magnification, set

as needed)
Displayed waveforms can be expanded or compressed
/\ D along the horizontal axis. Shorter setting values corre-
\/ V spond to greater magnification. This setting can be
changed both during and after measurement without
1 div affecting acquired data (p. 81).

Select from the [Time/DIV] setting options.
Setting options:

100ms#*, 200ms, 500ms, 1s, 2s, 5s, 10s, 20s, 30s,
1min, 2min, 5min, 10min, 20min, 30min, 1h, 2h, 5h,
10h, 12h, 1day [/DIV] (* default setting)

When auto save is enabled for waveforms, 100, 200 and
500 ms settings are automatically changed to 1 s when
measurement starts, and the shorter values cannot be se-
lected while measuring.

Available display time base settings depend on the selected recording interval.
Horizontal axis display options are affected when the recording interval is changed
after measuring, because the options for expanding (or compressing) the displayed

axis depend on the recording interval used when measuring.
@®: Selectable, X: Not selectable, A: Not selectable while measuring

Horl- Recording interval

zontal [ms] [s] _ _ [min]
axis 100[200[500 102030 10

N
=}
w
o
—
=

100ms

X
X
X

200ms
500ms

1s

2s

5s

10s
20s

30s

1min
2min

5min

10min

20min

30min

1h

2h

5h
10h

12h

O O O® O® @ x| x| x| X|x|x| X|x|[x| X x|x|[x|x|x|x|F

00 0 0 ® O x x| x| x|x| x|x| x|x x|x x|x x|x
Q0 0 0 O O x| x| X|X|X| X|X|X|X|[xX]|X|X|X| x| X

00 0 00 000 O x x| x| x x x x| x| x|x x| x|
00 0 0 0 0 O O X x| x| X|X|X X|X|X|xX|x x

00 0000000 0 0 x x x X X X XX X x|
00 0 0 0 00 O O x x x| X| X x|x|xX|x|x x| x[N

0000000000900 ® X x X X X x|
0000000000000 0 X X X X X XX
© 0 000000000 9 x X X| X X X X X X
00000000000 O x x X X X X XX

00000000000 0000 x x X X X X|N

0000000000000 00F0 X X X x|~

D> > e o o e e eeeeeeeeeeee e

D>I>I>[> o o000 oo e oo eeeeeee >
[ o o000 0000006000660 e e x
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3.3 Setting Configuration 1 — Recording Settings

Selecting the Recording Start/stop Method

Start Stop Specify how you want recording to start and

'l\/'eaSUfeme”t Measurement  stop, The following methods are available.
< % [ Continuous
Recording

* Record continuously:
Record continuously between starting and stop-
R ping measurement.

epeat Re- o .
cording (speci-* Specified length (time span):
fied lengths) Record only for a specified time span (can be set
to automatically repeat) (p. 43)

To record continuously,
Enable continuous recording (set [Cont] to
[On]). (default setting)

Recording continues until you press the START/STOP
key, or until a “stop trigger” event occurs.

When auto save is enabled for measurement data,
the saving method depends on whether [Deleting] or
[Split Save] (segmented save) is selected (p. 44).

To record for a specified length (time span),
1 set[Cont] to [Off].

2 Specify the duration of one recording length
(time span).
Setting options: a o
d (days) 0 to 499, h (hours) 0 to 23, agp Change 1's digit
min (minutes) 0 to 59, s (seconds) O to 59

cgo Change 10’s digit
O

Recording proceeds for the specified length. Record- Maximumrecording length

; ; _ and data samples
ing stops early if you press the START/STOP key be Indicates the maximum record-

fqre the recording length has elapsed, or if a “stop ing time to internal memory, and
trigger” event occurs. the maximum number of data
samples. These values are limit-
ed by the specified recording
length and the number of mea-
surement channels used.
See: Appendix 6, "Maximum
Recordable Time" (p.
Al1)
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3.3 Setting Configuration 1 — Recording Settings

Set the Recording Length for Repeated or One-time Recording

Repeated recording Select whether recording should be resumed

—> —> On after the specified recording length has

/\/\//\/\/MN elapsed or after recording is stopped by a
“stop trigger” event.

Select from the [Repeat] setting options.

Setting options:(* default setting)

Off+ Recording stop after one recording length (time
span).

On Recording restarts after the specified recording
length has elapsed or after recording is stopped

by a “stop trigger” event. To manually stop re-
cording, press the START/STOP key.

When repeating recording is enabled ([Repeat] set to [On]) Dead time
After a recording length has elapsed, some “dead time” is

needed for internal processing before recording can re-

sume.

Because recording is not available during the dead time,

enable continuous recording (set [Cont] to [On]) if you  Recording

need to record without data loss.

Enable Digital Filtering (noise suppression) (as needed)

_ : Electrical noise mixed with input signals can

» ‘ be removed by digital filtering. Noise suppres-
1 sion is most effective for longer recordings,

where it can provide higher measurement
accuracy and less scattering. Set as needed to
suit your measurement environment.
See:"Cut-off frequency” (p. 139)

Select from the [Filter] setting options. .' e

Setting options:60Hz*, 50Hz, Off (* default setting)

It is recommended to set the filter to 50 Hz or 60 Hz accord—iIW‘

ing to the power frequency in the region where it is used.

When disabled (set to Off), broken wire detection is
also disabled (p. 49).

When the 60 Hz digital filter is selected, optimum line noise suppression occurs when
the recording length is between two seconds and one hour.

Noise is suppressed with either 50 Hz or 60 Hz filter selections, although the measure-
ment timing difference between channels may be increased, depending on the recording
length. Disabling the filter (set to Off) minimizes such timing differences (to less than 1
ms between channels).

fc: cut-off frequency
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3.3 Setting Configuration 1 — Recording Settings

Automatic Saving

Measurement data can be automatically saved to a CF card or USB flash drive
while measuring.
The available types and formats of automatically saved data are as follows.

Saved File

Content Setting Extension Description
Waveform Waveform data is saved to the CF card while re-
: .MEM .
(realtime) cording.
Waveform
dataonly |~gy Waveform data is saved in CSV text format while
R .CsV recording. Saved data cannot be reloaded in the
(realtime)*2 8
HiLogger.

After recording, calculation results are saved to

Calcula- Calc the CF card.
tionresults .CSv When [Repeat] is enabled ([On]), calculation re-
only *1 (post meas.) sults for each recording are included in the record-
ed data file.

Waveform + .MEM, Waveform data is saved while recording, and cal-
Waveform | Calc .CSV culation results are saved when recording finishes.
data and
calcula- Waveform is saved in CSV text format while re-
tionresults CSV + Calc*2 .CSvV, cording, arjd' calculation results are saved when
*] .CSv recording finishes.

Saved data cannot be reloaded in the HiLogger.

*1.Numerical calculation settings must be made before starting recording (p. 111).

*2.The [CSV (real time)] and [CSV + Calc] settings are not available when the record
interval is 10ms or 20ms. Also, when opening a CSV file in a spreadsheet program,
note that the number of rows that can be loaded at one time is limited (p. A7).
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3.3 Setting Configuration 1 — Recording Settings

1 Select which content to save from the [Auto
Save] settings.
Setting options: Off*, Waveform(realtime), CSV(re-
altime), Calc(post meas.), Waveform + Calc, CSV
+ Calc (* default setting)

When [Waveform(realtime)], [CSV(realtime)],
[Waveform + Calc], [CSV + Calc] is selected

Horizontal axis settings are in- a

2 (As needed) You can enter a file name for the

waveform files.

See: 3.6, "Entering Comments" (p. 58)

If left blank, file names are created automatically.
See: Appendix 2, "File Naming" (p. A7)

Select the removable storage priority (CF card
or USB flash drive)

Select the [Deleting] method for saving data when
the CF card or USB flash drive becomes full.
Setting options:(* default setting)

Off* Saving stops when the CF card or USB flash
drive becomes full.

On When space on the CF card or USB flash drive
declines to a certain level when starting or
during automatic saving, the oldest file is delet-
ed. If the file cannot be deleted, saving stops.
Only waveform files can be deleted in this way.

Appendix 2, "File Naming" (p. A7)

Select whether to create a new file for each
recording length, or to create new files at
specified intervals (using [Split Save]).

Setting options:(* default setting)

Off* One file is created for each recording
length.
On Specify the length (time span) of saved

segments. A measurement data file is cre-
ated for each segment.

Ref Time Specify a reference time and segment
length (time span). A file is saved after
each segment time span beginning at the
reference time.

ATE_

split when the file size nears 2 GB.

hibited during automatic sav-
ing of waveforms (p. 41).

[Split Save: On]
Segment length: Days (0 to
30), Hours (0 to 23), Minutes
(0 to 59)

[Split Save: Ref Time]

Ref Time (reference time):
0:0 to 23:59

Length (Segment length):
1,2,5, 10, 15, 20, 30 minutes,
1,2,3,4,6,8, 12 hours, 1day

When starting measurement,
the message “Sync fixed
time” is displayed until the re-
cording interval synchronizes
with specified reference time.

Regardless of the split save setting, the file will be automatically

Jusawainses|\ alojaq Bumas ¢ 1ardeyd
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3.3 Setting Configuration 1 — Recording Settings

Replacing Removable Storage During Real-Time Saving

During real-time saving, removable storage can be replaced without interrupting mea-
surement. This procedure describes replacing a USB flash drive.

[ I N I T N O Ny~
—— > =m

e
a0p
9@

Move the cursor to [EJECT].  EEkry ——

I I - ]
Right bottom of the screen
Execute

O
g

W

i

Move the cursor to
[Unmount USB memory].

Execute

a
v

aop
Move the cursor to [Yes].
JdmD Execute
AR
Execute

O
—JdBD«JBD«@0P «JBD«@0UPD ¢« JBD <

)

The media icon display will
change to the eject display.

* Bottom of the screen
N B

s EJECT.
: [£3]

Remove the USB flash drive (p. 92)

Insert a formatted removable
storage.

Measurement data} acquired _Wh'le th_e de- When both a CF card and USB flash drive are in-
vice was removed is automatically written.* | gajied and either is removed, the save destina-

See: Formatting: (p. 93) tion automatically switches to the remaining
Insertion: (p. 92) media.

M0TE - If a storage device is not replaced within two minutes after selecting
"Yes" in the "Do you want to remove the USB memory/CF card?" con-
firmation dialog, data may overflow internal memory and be lost.

« If a storage device is replaced during real-time saving, data is saved
to a new file.

« If measurement ends while the removable storage is ejected, even if a
removal storage is then inserted, the remaining data is lost. If
this occurs, the measurement data remaining on the
instrument can be retrieved with the manual save function.
See: 6.3, "Saving Data" (p. 94).
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3.4 Setting Configuration 2 — Input Channel Settings

3.4 Setting Configuration 2 — Input Channel
Settings

Configure the input channel settings on the [CH] screen. You can make these
settings while viewing input signal amplitude on the level monitor.
There are two general types of input signals, analog channels CH1 — CH10
and pulse channels P1 to P4. The analog channels can be used to measure
voltage and temperature (with thermocouples), and the pulse channels can be
used for pulse counting (integration) and revolution measurement.

Analog channels Pulse channels
"Integration (Count) Measurement Settings"
(p. 51)

"Temperature Measurement Settings" (p. 49) "Revolution Measurement Settings" (p. 52)

"Voltage Measurement Settings" (p. 48)

Settings can be changed while viewing all channel settings on the [Range],
[Scaling], [Trig & Alm], and [Comment] screens.

In this example, settings are made on the [CH] screen while viewing the level
monitor.

You can specify recording criteria with the input settings to control recording,
or to output alarm signals. See Chapter 4, "Specifying Criteria for Measure-
ments (Triggering, Alarm and Timer)" (p. 65) for details.

WAVE/DATA  SET FILE —
100 @O —> e

Select the [CH] screen.

2 €0 —
’ Move to a setting item.

O
J®D Open the setting options
U for the item to be set.

De

dOD select from the listed op-
tions.

O
deD<a

D Apply Level monitor (p. 22)

Use the CH V/A keys to change
the selected channel.
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3.4 Setting Configuration 2 — Input Channel Settings

Voltage Measurement Settings

Configure these settings for each voltage measurement channel.

1 Select a channel (CH 1 to CH 10) for the
[Channel] setting contents.

To enable measurement on the channel,
select On to display the check mark (M).

Select [Voltage] for the [Input] (input type)
setting.

A W N

Select the appropriate measurement ampli-
tude range for the [Range] setting.

Setting options:

100mV:, 1V, 10V, 20V, 100V, 1-5V

(* default setting)

Instrumentation and Control Device Measurements

For instrumentation control signal measurements, select [1-5 V]. This range corre-
sponds to the 4-20 mA output standard for instrumentation control. This setting automat-
ically sets 1- and 5-volt lower and upper limits, respectively, in the 10 V range.
Measurement accuracy is +10 mV +5 mV. To measure 4-20 mA current, connect a 250Q
shunt resistor between + and — analog input terminals (p. 30).

Use the scaling function to scale measurements to any arbitrary unit value for display (p.
56).
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3.4 Setting Configuration 2 — Input Channel Settings

Temperature Measurement Settings

Configure these settings for each temperature measurement channel.

1 Select a channel (CH 1 to CH 10) for the 12
[Channel] setting contents.

2 To enable measurement on the channel,
select On to display the check mark (M).

3 Sselect [Tc] for the [Input] (input type) set-

ting.
4 select the type of thermocouple to be
used.
Setting options:
K=, J,E,T,N,R, S, B (+ default setting) 3 4 5 6
5 Enable or disable [Burn Out]. ;‘;rr‘:gp:’at”re Measurement
Setting options:(* default setting) (Depends on thermocouple type)

Off+ Do not detect broken (disconnected) |[K -200°C to 1350°C

\’I\lviFES. " . . sl -200°C to 1200°C
ormally when the thermocouple is dis- - -
connected, the value will fluctuate, etc. -200°C t0 1000°C
and will not be stable. -200°C to 1300°C
-200°C to 400°C

0°Cto 1700°C

On Detect broken wires.
(This setting is available only when the re-
cording interval is at least 100 ms, and the 0°C to 1700°C
50 Hz or 60 Hz digital filter is enabled.) - -
When the wires are disconnected, B 400°Cto 1800°C

“OVER” will be displayed as the measure- JIS C 1602-1995

ment value. With type B, the display shows 0
to 400°C, but accuracy is not
guaranteed.
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6 select the reference junction compensa-
tion (RJC) method for the [RIC] setting.
Setting options:(* default setting)

Int= Use the Memory HiLogger’s internal com-
pensation. Measurement accuracy is the
sum of the temperature measurement ac-
curacy and the RJC accuracy.

Ext Use an external RJC method instead of
the Memory HiLogger’s internal compen-
sation. Memory HiLogger measurement
accuracy is equivalent to the temperature
measurement accuracy.
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3.4 Setting Configuration 2 — Input Channel Settings

About Burn Out Detection

Broken (disconnected) thermocouple wires are detected using a tiny (300 nA) sensing
current. The thermal equivalent of the thermoelectromotive force (thermocouple resis-
tance (Q2) times the 300 nA sensing current) is added to the measured value. However,
measurement errors can occur if the thermocouple wire is long or if the wire itself has a
large resistance, in which cases broken wire detection should be disabled (set to Off).

If Thermocouple Measurement Range is Exceeded [C]
Example: Using a type T thermocouple with range -200 to +400°C 1000 d

When measurements are outside of the range of the thermocou- \—/
ple, the waveform saturates and clings to the top of the screen as 409 /.
=

shown at the right.
The numerical measurement values are displayed as “OVER” and 0
the cursor measurement value, calculation values and saved data -200
are handled as full-scale output values of the 16-bit A/D converter.
See: "LR8431-20 Measurement Values" (p. A12)

-1000
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3.4 Setting Configuration 2 — Input Channel Settings

Integration (Count) Measurement Settings

Configure these settings for each pulse channel receiving input from a pulse
output device such as a watt-hour or flow meter.

Use the scaling function to display integrated pulse counts as the correspond-
ing physical units (such as Wh or VA) of the measurement parameter (p. 56).

1 Sselect a channel (P 1 to P 4) for the [Chan- 12 M: On
nel] setting contents. charlhe e [ Off

To enable measurement on the channel,
select On to display the check mark (M).

Select [Count] for the [Input] (input type)
setting.

Select the measurement method from the
[Count Mode] settings.
Setting options:(* default setting)

Add* Counts the number of pulses acquired 3 4 5
from the start of measurement.

A W N

Inst Counts the number of pulses acquired
during each recording interval. The pulse
count is reset at the beginning of each re-
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cording interval.
Totalized Instantaneous
D select the basis of measurement from the [Add] [Inst]
[Slope] settings. "
Setting options:(* default setting) oV
T Counts the number of L - H transitions. _l : ! L
4 Counts the number of H - L transitions. T i T

ME_ » When using the scaling function, the integrated pulse count can
be displayed after conversion to the measurement target’s prop-
erty (Wh, VA, etc.). (p. 56)

* The count will be saturated when the pulse count exceeds
1,073,741,823. If there is a possibility that this number may be
exceeded, it is recommended to set the integration mode to
instantaneous and tabulate the results later with Excel® or a sim-
ilar application.
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Revolution Measurement Settings

Configure these settings for each pulse channel on which you will be counting
pulses corresponding to revolutions, such as output from a rotary encoder or
tachometer. The revolution measurement is obtained by counting the number
of pulses input per second. The scaling function can be used to display the
results of converting measured values to physical properties of the measure-
ment target. (p. 56).

1 Sselect a channel (P 1 to P 4) for the [Chan-
nel] setting contents.

To enable measurement on the channel,
select On to display the check mark (M).

2
3 Sselect [Revolve] for the [Input] (input type)
setting.
4 set the [Pulse/Rev] setting to the number of
pulses per revolution.
Setting options: 1+ to 1000 (* default setting)
The range is automatically determined by this set- o
ting. ag0 Change 1's digit
5 Sselect the basis of measurement from the
[Slope] setting.

0
CSD Change 10's digit

Setting options:(* default setting) 5000 r/s (n=1)
T+ Counts the number of revolutions based on H
" ov
L - H transitions. L
l  Counts the number of revolutions based on 1 L 1

H - L transitions.




53

3.4 Setting Configuration 2 — Input Channel Settings

Revolution Measurement Theory

Pulse count is measured using the Memory HiLogger’'s

internal 10 ms sampling interval.

The revolution rate (r) per second during time tg is obtained B

by dividing the number of pulses from (t-1) to t by the num- ? 10Ims 2,0 me ,ls ,25

ber of pulses per revolution. oot ! !
0 Pl P2.---P100 P200

Pulse Count

Pulse count at ty minus pulse count at (t -1) g

r[rps] = -
Pulses per revolution
(rps: Revolutions per second)

Example: Pulses per revolution =4

When the number of pulses counted in one second is _ 2000 - 1000
P1go = 1000 c, =2- 4

and the number of pulses counted in two seconds is P,qq

=2000c,

then the revolution rate (rps) at t=2s (ri=,) can be obtained.

=250 [rps]

When time tq is less than one second

The pulse count at (t —1)5 (whole seconds) cannot measured, so 100 times the pulse count
between (t -0.01)g and tg serves and the pulse count for one second to obtain the revolution
rate.

As a result, revolution measurements when t is less than one second are scattered.

Jusawainses|\ alojaq Bumas ¢ 1ardeyd

Pulse count at tg minus pulse count at (t -0.01) 4
r[rps] = . x 100
Pulses per revolution
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3.5 Display Settings

I 3.5 Display Settings

Configure how each channel is displayed, as needed. These settings can be
changed on the Numerical/Waveform screen after measurement.

Selecting Waveform Display Color

Different display colors can be selected for each input channel waveform.
Select from the waveform display color set- C
ting options.

Setting options:Off ( x ), 24-color

Specifying Vertical Display Range by Magnification and Zero

Position (vertical axis expansion/compression)

i The vertical display range and zero position
VIVV V ATATA'AY can be specified for each channel.
The magnification setting determines the

Normal Display D“{;f,?:f'&‘;) displayed range. Waveforms are expanded
100% or compressed vertically relative to the cen-
5096 D oV ter of the screen. - _

0% vV 2590 v Magnification and zero-position settings are
Zero Position: 50% 25% ignored when the display range is defined

by upper and lower limits.

In the 1-5V range of a voltage measure-
ment and in integration measurement,
[Position] cannot be specified.

1 select [Position] for the [Type] setting options.

2 Select from the [Zoom] setting options.
Setting options:
x100, x50, x20, x10, x5, x2, x1*, x1/2

[}
(* default setting) GDD Change 1's digit
3 set the desired zero position [0 pos] as a .D. The expansion/com-
percentage of screen height. pression range de-
Setting options: pends on the selected

-50 to 150% (with x1 magnification) magnification.
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3.5 Display Settings

Default Setting

Zero Zero
Input type Zoom position Input type Zoom position
Voltage x1 50 Integration (Count) — —
Temperature (Tc) x20 0 Revolution (Revolve) x1 0
Measurement (Zoom: x1) Display range
range 100%,
50% 100%
0 0% 50%
l 0%
N 0%
Zero Position: 0% 50% 100%

Specifying the Vertical Display Range by Upper and Lower Lim-

its (expansion/compression)

10 5 The vertical display range can be defined
oAAAAA| B o AAl by upper and lower limits.
1o LYY sV Using this method, the voltage range does

not need to be selected because the opti-
mum range is selected automatically for the
display. However, upper and lower limit set-
tings are ignored when magnification and
zero position are enabled to define the dis-
play range.

As the upper and lower limits in the 1-5V
range are fixed, they cannot be changed.

Jusawainses|\ alojaq Bumas ¢ 1ardeyd

1 select [Upper/Lower] for the [Type] setting
item.

Upper | B.85
Lower -8, 85

2 Specify the [Upper] value for the top of the
display.

3 In the same way, specify the [Lower] value
for the bottom of the display. ———
The display range and scaling settings are in-  After making the settings,

terlinked. press [OK].
Default Setting
The range is not automatically optimized when Input type Range
the upper and lower limits are set on the wave- [Voitage -50m to 50m
form screen. Temperature (Tc) 0 to 100
Integration (Count) 0 to 5000

Revolution (Revolve) 0 to 5000
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3.5 Display Settings

Converting Units (Scaling function)

m

—~

~

Normal Display

(Off)

»@/\ i

Scaling Enabled

Use the scaling function to convert input
voltage to the physical units of the measure-
ment parameter for display, such to convert
voltage input for display as electrical current.
Converted values can be displayed in fixed-
or floating-point notation.

Setting Analog Channel or Pulse Channel (Revolution) Scaling

1 Forthe [Cond](condition) setting, select the
desired numerical notation.
Setting options:(+ default setting)
Dec Displays converted values using fixed-point

Conversion Ratio Setting Method 2-Point Setting Method -
) Example Vy:High value
Units (eu) P Ay:Converted
) Ay nits: [A] high value
Slqp.e (Conversion A Param 1:Vy value — A, value| V| :Low value

ratio: eu/v) L .

Param 2:V| value — A| value | A :Converted
Offset / V. Vg VI low value

notation

Exp Displays converted values using floating-

point notation
Off* Scaling is disabled.

Move to the next item to the right, and
select the scaling method.
Setting options:(* default setting)

[Cond: Dec]
1 2

2-Point Setting

Ratio* Convert by specifying the ratio of physical
units per volt of input signal (conversion ra- [Cond: Exp]

tio), offset, and the name of the units.

2-pt  Convert by specifying the input signal volt-
age at two points, the physical unit values at
those points, and the name of the units.

screen.

See: 3.6, "Entering Comments" (p. 58)

Enter the [Unit] name on the comment entry

Ratio: Enter the conversion ratio and offset.

2-pt: Enter the values at two points before 2-Point Setting
and after conversion.

Converted unit values

Actual measurement values (input values)

Combining scaling and display positioning (upper/lower limits)

To use both scaling and upper/lower display limits, set the scaling first, then upper/lower limit val-
ues. With scaling enabled, the upper and lower limit setting ranges are constrained as follows:
-9.9999E+19 < Setting value < -1.0000E-19, Setting value =0,

+1.0000E-19 < Setting value <+9.9999E+19
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3.5 Display Settings

Setting Pulse Channel (Integration) Scaling

Integrated pulse values can be converted for display as physical units of the mea-
surement parameter (such as Wh or VA).

Pulse output devices determine the amplitude per pulse in physical units, or the num-
ber of pulses per fundamental unit (for example, per kWh, liter or m®).

1 For the [Cond] (condition) setting, select the
desired numerical notation.
Setting options:(* default setting)

Dec Displays converted values using fixed-point
notation

Exp Displays converted values using floating-
point notation

Off* Scaling is disabled.

2 Enter the [Unit] name on the comment entry

screen.
See: Entering Comments (p. 58) Using floating-point
3 specify the physical units per pulse or the notation

number of pulses per fundamental unit (for
example, if 1 ¢ =1 pulse, select [1 pulse]).
The settings for physical units per pulse and
pulses per fundamental unit are interlinked.

Scaling Setting Example

For integration with a 50,000 pulse/kWh watt-hour meter:
Cond: Dec

Units: kWh

1kwh=50000 pulse

For integration with a 10 liter/pulse flow meter:
Cond: Dec

Units: L

1 pulse=10L

Jusawainses|\ alojaq Bumas ¢ 1ardeyd
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3.6 Entering Comments

3.6 Entering Comments

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

Titles and comments are displayed on the waveform screen (Comments
appear only when [Value+Cmnt] display is selected.

Titles can be entered on the [Setting] and [Comment] screens, and comments
can be entered on the [CH] and [Comment] screens. This description enters a
comment on the [CH] screen.

WAVE/DATA  SET FILE

100 —y

Select the [CH] screen.

Select the field to enter
4 the comment.

O
ameD Apply
U The character entry screen

appears.

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

O
amD Apply
U Characters appear in the entry

field as you select them. Finished with entry  Navigate the entry field

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

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

Entered character “ “ m ﬂ n B

Converted plain

N N N
text equivalent 2 "3 "u ~o ~e e




Operating Panel

WesLo AT SET .t
(NG

¥ ™ &

QO

......

Cancel
-] .

The operating panel depicts
the functions of Memory
HiLogger's operating keys.
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3.6 Entering Comments

Only the keys displayed on the operating panel are en-

abled.
« List (WAVE/DATA key)

Measurement related terms are registered in the list

beforehand.
« Hist (History, SET key)

You can select previously entered terms from the pick

list.
« Clear (FILE key)

Clears all entered characters.

¢ Char Input (CHA key)

Switches between the pick list and character selection

frames.

+ 4/3 (Cursor up/down key)

Selects from the pick list frame.

« Select (ENTER key)

Accepts the item selected in the pick list.

* Cancel (ESC key)
Cancels entry.

» <</ >> (SCROLL/CURSOR
Move input position.

left/right key)

* BS (SCROLL/CURSOR middle key)

Deletes one character.

* OK (START/STOP key)
Accepts entry.

Jusawainses|\ alojaq Bumas ¢ 1ardeyd
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3.7 Viewing All Channel Settings in a List

3.7 Viewing All Channel Settings in a List

All channel settings can be viewed and changed in the list. You can copy
batches of settings between channels.

WAVE/DATA  SET FILE

[Range] screen

Burn Out  RIC

Batch Pra

CH 1

Input Types
(E: Voltage, :Temperature, @: Integration, m: Revolution, :Alarm)

[Trig & Alm] screen

O

0ff
Off
[£f

Input Types
(E: Voltage, :Temperature, [ : integration, [ : Revolution, [ : Alarm)

[Comment] screen
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3.7 Viewing All Channel Settings in a List

Batch Copying Channel Settings

The CH1 and P1 channel settings can be copied to other channels.

1 WAVEIDATA SET - FLE  Select the screen showing the channel to copy.
[Range], [Scaling], [Trig & Alm]

2«3

®
, Select [Batch Proc].

aep
80 Appl
O pply

The selected items are displayed.

[ ]
3 CED Select the desired action.

¢ [Copy settings of CH1 to all
other analog channels] :
Copy the settings from channel
1 to channels 2 through 10.

» [Copy settings of P1 to all | Except for the following, the settings dis-
other pulse channels] : played on the screen are copied.
Copy the settings from channel | « Waveform display color

v P1tochannels P2 through P4. * Input type (although this can also be

copied from the [Range] screen, p. 60 )

@]
>
D
S
=
®
=
w
2]
@
2
S
Q
o
@
o
o
=
o
<
I}
D
7
c
=
®
3
®
=
=

&)
amD Apply
)

Batch Setting Waveform Display/Hide and Waveform Color Set-

tings for All Channels

The display of all waveforms can be hidden, and all waveform display colors
can be set to defaults.

This setting is only available on the [Range] screen.

e
1 a

op
’ Select [Batch Proc].

O
aeD Apply
U The selected items are displayed.

[
2 CED Select the desired action.

4
a « [Set all analog channels color off]:
GgD Apply Sets all channel waveforms to be hidden.
« [Set all analog channels color default]:
Sets all channel waveform colors to their defaults.
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3.7 Viewing All Channel Settings in a List

Initializing Settings (to factory defaults)

All settings in the current window are reset to their factory default values.

WAVE/DATA  SET FILE . T
1 C) . Select which screen you want to initialize,

from the [Range], [Scaling], [Trig & Alm] screens.

21.

op
, Select [Batch Proc].

O
aeD Apply

The selected items are displayed.
3 @0 select [Reset all settings in

¥ this page].
O

aeD Apply
O

Aligning Zero Positions on the Grid

Analog channel waveforms can be positioned evenly along the vertical grid,
with CHL1 at the top. ([Range] screen only)

This functionality is valid only for channels with the same input time as CH1
and for which [Display range] has been set to [Setting: Position].

CH1 to CH10 waveforms can be displayed together with each allotted 5% or
10% of the screen height.

This setting is only available on the [Range] screen.

1 a0

op
’ Select [Batch Proc].

O
amD Apply
U The selected items are displayed.

[ ]
2 CED Select the desired action.
\ 4
(@)
aeD Apply
a
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3.7 Viewing All Channel Settings in a List

Alignment Example (with CH1 zero-position aligned at 95% and occupying 10% of
vertical screen height)
Channel Zero-position (%)

95

CH1
CH4 65 :
eE % =
CH7 35 :
CH8 25 :
CH9 15 CH10 OV
CH10 5 0%

Display Celsius (°C) temperature values as Fahrenheit (°F)

All measured temperature values can be converted at once from Celsius to
Fahrenheit units.

The conversion is simultaneously reflected appropriately on all scaled values.
To revert from Fahrenheit units to Celsius, disable (set to Off) the scaling func-
tion (p. 56).

This setting is only available on the [Scaling] screen.

e
1 @O

®
, Select [Batch Proc].

O
aeD Apply
U The selected items are displayed.

Jusawainses|\ alojaq Bumas ¢ 1ardeyd

[
2 CED Select the desired action.
v

@)
amD Apply
o
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3.7 Viewing All Channel Settings in a List
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| Chapter 4

You can set recording to start and stop under specific criteria (start/stop triggers),
and to output alarm signals. You can also set specific times to start and stop record-
ing, using the Timer function.

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.

Criteria can be specified for the following event trigger types.

Trigger Type Description 25:22?1 Ref.
: Recording starts when the specified Start Trigger crite- |[CH]/
Start Trigger ria are satisfied. [Trig & Alm] (p. 67)

Recording stops when the specified Stop Trigger crite- [CHY/
Stop Trigger |ria are satisfied. When [Repeat] is enabled (set to [Trig & Alm] (p. 67)
[On]), recording restarts automatically. 9

Pre-trigger Eegg(r:ﬂst rcilélgtlz f\gggri]rfd during a specified period prior [Trig & Alm] | (p. 71)
Trigger Various trigger criteria can be combined with logical "
Source AND/OR operations for each channel. [Trig & Alm] | (p. 70)

External Triggering can be applied by an external signal at the
EXT.TRIG input terminal. [Trig & Alm] |(p. 70)

Trigger External trigger setting is required. (p. 129)

An alarm signal can be output when any specified cri- |[CH]/
Alarm teria are met. [Trig & Alm] | (P- 72)
Timer Records at a specified date and time. [Setting] (p. 75)

Set trigger criteria for individual channels on the Channel [CH] screen, and set trig-
ger and alarm settings for all channels on the [Trig & Alm] screen (p. 74).

Pre-trigger é Alarm F
n A ALK
VARVARVARV iy
Timer Start (Start trigger)  Stop (Stop trigger)
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4.1 Setting Criteria to Start and Stop Recording

4.1 Setting Criteria to Start and Stop Record-
ing
There are two ways to set the criteria to start and stop recording according to

waveform slope.
Select whether to trigger at the rising or falling edge of the input signal.

Type of Analog Trigger Trigger Example Description

Level Trigger Recording starts (or stops) when

(p. 68) Trigger Level the input signal crosses the
[Level] Input [1] [y specified trigger level (voltage).
Trigger Slope
Window Trigger Upper \F Recording starts (or stops) when
(p. 69) Threshold the input signal enters a range

[Inl] Lower defined by upper and lower
Threshold thresholds.
" U’;]p?dr 7% Bl Recording starts (or stops)
[Out] resho when the input signal exits a
Lower range defined by upper and low-
Threshold ) er thresholds.

Enable the Trigger Function

Select the trigger to use, and press the
ENTER key. Press it again when the
confirmation message appears, and
you are ready to set trigger criteria (at
the same time, the [Trigger] setting on
the [Trig & Alm] screen turns on).

\

Set trigger criteria
Select the trigger criteria to be applied.

The [Timming] setting on the [Trig & Alm] screen Recording

determines the effect of triggering, as follows:
« Start recording upon trigger: [Start] %‘v E
« Stop recording upon trigger: [Stop]

« Alternately start and stop upon trigger: [Start&Stop] Start Stop Start/Stop
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4.1 Setting Criteria to Start and Stop Recording

WAVE/DATA  SET FILE

10 @ () =—p
Select the [CH] Screen.

2 0P —
’ Move to a setting item.

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

]
dgoD Select from the listed
g options.

@)
amD Apply
O

Setting the Input Signal Trigger Threshold (Level Trigger)

Enter the signal level threshold at which to start or

stop recording, and whether triggering occurs on the

upslope or downslope of the input signal.

Recording starts or stops when the signal crosses the
f * specified threshold. The level value is an instanta-

neous (not rms) value.

Levels can be confirmed on the level monitor or on the

Waveform screen.

1 select [Level] as the [Cond] setting option
for the start or stop trigger.

2 Select the input signal rising (T) or falling ({)
edge setting option.
Setting options: (* default setting)

T+ Recording starts (or stops) when the signal cross-
es the threshold on the upslope (rising edge 7).

| Recording starts (or stops) when the signal cross- Vhen scaling is enabled,
is the threshold on the downslope (falling edge thle sco?led value is also dis-
)- played.

3 Set the [Level] setting to the input signal level Default setting: 0
at which to start or stop recording.

Level Setting Ranges and Resolution

Channels [Input type Range  |Resolution [Channels |Input type Range  [Resolution
CH1 - 100mV [25uV P1-pa Count — 1c
CH10 v 250 pv Revolve — 1r/s
10V 25 mVvV
Voltage S0V SV

100V 25mVv
1-5V 25 mv
Tc — 0.5°C
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4.1 Setting Criteria to Start and Stop Recording

Setting Lower and Upper Trigger Thresholds (Window Trigger)

An input signal level “window” within which recording
will (or will not) occur can be defined by upper and
lower threshold levels. You can select whether record-
ing starts or stops when the input signal level enters
(In) or exits (Out) of this window.

In Out Upper and lower thresholds can be verified in the level
monitor or on the Waveform screen. When scaling is
enabled, the scaled threshold values are displayed.

1 select [Window] as the [Cond] setting option
for the start or stop trigger.
Select inside [In] or outside [Out].
Setting options: (* default setting)
Inx  Trigger when the input signal level enters the
window defined by the upper/lower thresholds.

Out Trigger when the input signal level exits the
window defined by the upper/lower thresholds.

When scaling is enabled,
3 Enter the upper threshold value for the the scaled value is also dis-
[Upper] setting. played.

4 Enter the lower threshold value for the
[Lower] setting.

Upper/Lower Threshold Ranges and Resolution

. Default setting
Channels Input Range Resolution
Upper Lower
100mV 25 uv 2mV -2mVv
v 250 uv 20 mv -20 mvV
1ov 25 mv 0.2V 0.2V
Voltage
CH1 - CH10 20V 5mV 0.4V -0.4V
100V 25 mv 2V 2V
1-5vV 25 mv 0.2V -0.2V
Tc —_— 0.5°C 40°C -40°C
Count - lc 80 0
P1-P4
Revolve — 1lr/s 80 0
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4.1 Setting Criteria to Start and Stop Recording

Selecting Trigger Sources and Combinations

Enable the trigger function (set to On), select recording start/stop timing, and
set trigger criteria. Triggering is affected only by those channels for which trig-
ger criteria have been set.

Make these settings on the [Trig & Alm] screen.

If trigger settings have been made on the [CH] screen, skip steps 1 and 2.
The settings in steps 1 and 2 are interlinked with those on the [CH] screen.

1 Set the [Trigger] to [On].

2 Select the [Timming] setting option to deter-
mine how triggering will affect recording.
Setting options: (* default setting)

Start* Start recording according to Start Trigger
criteria.

Stop Stop recording according to Stop Trigger
criteria.

Start&Stop Start and stop recording according to the
Start and Stop Trigger criteria, respec-
tively.

(Start and stop triggers can be set for each channel in-

dependently.)

3 select how trigger sources are logically com-
bined using the [Trig Source] - [Start] and [Stop]
setting options.

Setting options:(* default setting)
OR*  Triggering occurs when any one of the spec-

ified trigger source criteria is met. (includes
external trigger signal)

AND  Triggering occurs only when all of the speci-
fied trigger source criteria are met. (includes
external trigger signal)

4 (When an external trigger is applied)
Set the [Ext trig] - [Start] or [Stop] setting to

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

Trigger....... Level Start Start
Measurement Measurement

AN

When the trigger combining logic is se;
to [AND]

If trigger criteria are already met when [AND] [OR]
you press the START/STOP key, no trig-
gering occurs. Triggering occurs only
after all trigger sources have ceased to
meet the criteria at once, and are sub-
sequently met again.

One waveform has crossed  Either waveform crosses
above 0V as the other 0V on the upslope
crosses on the upslope
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4.1 Setting Criteria to Start and Stop Recording

Setting Criteria for Pre-Trigger Recording (Pre-Trig)

Select the [Start] or [Start&Stop] trigger timing setting

WWM fw to record waveforms both before and after trigger
events.

D However, pre-trigger recording is disabled when [Stop]
trigger timing is selected.
Make the setting on the [Trig & Alm] screen.

For the [Pre-Trig] setting, specify the time (or
number of days) to record before a trigger event.

To record waveforms after atrigger event, simply spec- | a8 " 4:1

ify a recording time that is longer than the pre-trigger
recording time.

GgD Change 1's digit

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

When measurement is started, the specified pre-trigger The maximum settable
length is recorded. This period is indicated as the [Waiting time span is displaved
for pre-trigger]. span is displayed.
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.

cgp Change 10’s digit

Pre-Trigger vs. Recording Time
Recording Time shorter than Recording Time longer than
Pre-Trigger Time Pre-Trigger Time

Recording ends  Records both before  Recording ends
at trigger event and after trigger event  when recording

Recording | Recording 'ength has passed
length length
15 minutes

‘ (10 minutes)

Pre-Tirg: 15 minutes Pre-Tirg: 5 minutes
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4.2 Alarm Output

I 4.2 Alarm Output

You can enable beep tones and an alarm output signal (for external use) for each
input channel by setting its alarm criteria. You can also view alarm output status on
screens that display numerical values ([Wave+Value], [Value+Cmnt] and [Value]).
Alarm Criteria

[ 8 Channel alarm status (CH1 to CH10 and P1 to P4)
« Yellow*: alarm criteria are satisfied

« Green: alarm criteria are not satisfied

B *. When [Hold Alarm] is enabled (set to [On]),
:| the indicator remains yellow because the criteria
remain satisfied (until measurement is finished).
# The [Buzzer] alarm sound can be set to on or
| off. When [All display] is set to [On], the de-
tected waveforms for CH1 to 10 and P1 to 4
set to the alarm source will also be displayed.
Alarm output status (ALM)

* Red: alarm signal output active

« Green: alarm signal output inactive
External alarm output requires connection to the external control terminals.
See Chapter 9, "External Control" (p. 127) for details.

Select alarm input channels on the [CH] screen, and specify alarm criteria on
the [Trig & Alm] screen.

WAVE/DATA  SET  FILE Select the [CH] Screen. —
e o d

Configuring Alarm Output

1 Sselect the [Channel] setting option to [ALM].

2 Set a check mark [M] as shown to enable
alarm output.

3 set the [Hold Alarm] as required for your
alarm output destination device.
Setting options:(* default setting)

Offx* Disable the alarm output signal when alarm
criteria are no longer met.

On Hold the alarm output active state until mea-
surement is finished.

4 Enable or disable the alarm beeper by the
[Buzzer] setting.
Setting options:(* default setting)
Offs The Memory HiLogger will not sound an au-

To stop the alarm beeper
while measuring, set the

dible beep during alarm signal output. beeper to [Off] in the
On The Memory HiLogger will sound an audible | ALM channel settings on
beep during alarm signal output. the Waveform screen.

\ 4
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4.2 Alarm Output

Setting Alarm Criteria for Each Channel

1 Forthe [Channel], select a channel for which you
want to set alarm criteria.

2 Select [Alarm on.] to enable alarm criteria settings.

3 select the alarm criteria type from the [Cond]
setting options.
Setting options:(* default setting)

Off* Disable alarms for this channel.

Level Trigger an alarm when the input reaches a
specified level.

Window Trigger an alarm when the input transitions
through upper and lower limits (window). ALM appears when no

Alarm criteria settings are not available unless a check ~ channel outputis checked
(M). In this case, select

mark [M ] is displayed next to the channel number. [Alarm on] to enable

4 Set the alarm criteria. alarm output settings, and
If you have selected [Level]. then set alarm criteria.
Setting options:

T Alarm output occurs when the input signal rises
above the specified level threshold.

l  Alarm output occurs when the input signal falls be-
low the specified level threshold.
If you have selected [Window].
Setting options:
In Alarm output occurs when the input signal enters Alarm—
the range defined by the thresholds. - In

Out Alarm output occurs when the input signal exits
the range defined by the thresholds. LerEr

Upper

wave/oaa seT  FLe - Select the [Trig & Alm] Screen.

Selecting Combined Alarm Output Criteria

Select how you want to combine alarm output crite-
ria from the [Alarm] setting options.
Setting options:(* default setting)

OR* Alarm output occurs when the alarm criteria specified
for any alarm-enabled channel are satisfied.

AND Alarm output occurs only when the alarm criteria for ¢ e to [Off], change it to
every alarm-enabled channel are satisfied. [on].
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4.3 Confirming Trigger and Alarm Criteria Settings (List)

4.3 Confirming Trigger and Alarm Criteria
Settings (List)
You can view and change trigger and alarm criteria settings for all channels.

However, detailed criteria settings such as level, threshold and slope can only
be changed on the [CH] screen (p. 67).

Channel-specific  set-
tings (start, stop and
alarm triggers) are dis-
played to the right of
the list for the channel
selected (highlighted)
by the cursor.

[ Rl B R ]

Select [Batch Proc] to initialize settings and to copy
ype trigger and alarm settings from CH1 or P1 to the other
: Voltage channels.

: Temperature ~ Copyable settings include level, window thresholds and
: Integration slope.

: Revolution See: "Batch Copying Channel Settings” (p. 61)

: Alarm
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4.4 Starting and Stopping Recording by Timer

4.4 Starting and Stopping Recording by Timer

Make these settings to record at a specific time. Recording can be set to
repeat at specific intervals between the set start and stop times.

Before setting, confirm that the Memory HiLogger clock is set to the correct
time. If not, reset the clock on the [System] screen (p. 122).

WAVE/DATA  SET FILE
1 O @ () =—p
Select the [Setting] Screen.

2 €0 m—
’ Move to a setting item.

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

(]
daoD Select from the listed
g options.

O
aeD Apply
S

1 Setthe [Timer] setting to [On].
2 Enable (set to [On]) the desired timer set-

ting items.

Setting options: 1 Recordipg time ,
Start Set the recording start time. ’ ’
Stop Set the recording stop time. RecorJi g

Interval Set the recording repetition interval.

This setting is enabled on when [Repeat]

. Recording Interval
is set to [On].

Start Stop
3 set the year, month, day, hour, minute and Measurement  measurement

second for the start or stop time. S
To enter the current time as the start or stop time, When recording times are

select the clock mark () ) and press the ENTER  specified, recording operation
key. depends on the repetition and

4 Forthe [Interval] settings, set the amount of recording time settings(p. 77).
time (days, hours, minutes and seconds)
between recording repetitions.
5 Press START.
[Wait Timer] will be displayed at the bottom of the
waveform screen.
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4.4 Starting and Stopping Recording by Timer

Example: To record daily from 9:00 to 17:00 for one month beginning 1/1/2012,
Repeat Recording: On, Timer: On

(YY-M-D) (H:M:S) 12-1-1 12-1-1  12-1-2
(From) Start On 12-1-1 9: 0: 0 900 17190 9:00 R
(Until) Stop On 12-1-31 17: 0: O «— 8 hours —p| "
(Time from one record- jnervalcn 1 0: 0: 0 ¢t T
(recording length) Cont: Off 8: 0: 0 9:00to17:00is 8 hours

Note: When all channels are measured and the recording interval is slower than 200ms.

(1wl pue wie|y ‘Buliabbiil) siuswalinsea 10} eI BulAyoads ¢ 1o1deyd
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4.5 About Recording Operation

4.5 About Recording Operation

Recording operation depends on the combination of trigger, timer and repeat
recording (On/Off) settings.

O Press START/STOP @ Timer start/stop time jd Trigger criteria match
Trig- . .
Cont.ger Timer Repeat: Off Repeat: On
| Recording time Recording
time
Off Off Off Recording Recording
Start recording Stop recording Start recording| Stop recording
Dead time
Off | Off | Off |, Recording time Rect:_ording . 1
ime
Recording is
stopped before Recording Recording
one recording - ) - -
length has| Start recording  Stop recording Start recording| Stop recording
elapsed Dead time
. Recording time - Recording _,,
_ 7
Off | Off |Start Recording Recordin é
Start recording Stop recording Start recording Stop recording
Dead time
Off | Off | Stop I Recording time : Recording
@ time ~ 7%
The stop time% % ——
setting is after the Recording : Recording
recording length| Start recording  Stop recording Start recording Stop recording
has elapsed Dead time
Off | Off |St0p . Recording time Recording
H“me w
The stop timeH -
setting is wit_hin Recording Recordin
the recording | Start recording ~ Stop recording Start recording Stop recording
length Dead time
off | off Start/ Recording time .
Stop
The stop time Recording ¢ (Repeat Recording: same as Off)
setting is within
the recording Start recording Stop recording
length




O Press START/STOP
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4.5 About Recording Operation

@ Timer start/stop time

ﬂ Trigger criteria match

A stop trigger oc-
curs before one

T
Recording I 0

Cont.-grrei?' Timer| Repeat: Off Repeat: On
. Recording time . Recordlng
. m
Off | Start| Off W + ﬂlmg +
Start recording  Stop recording | Start recording Stop recording
Off | Stop | Off | Recording time Recordlngel

time

d o

Q/EHE].......

Recordin

A start trigger oc-
curs after the tim-
er start time, and
a stop trigger oc-
curs before the
timer stop time

&

A O

Recording

recording length | Start recording ~ Stop recording Start ‘ Stop recording
has elapsed recording pead time
Off Sétt":‘)r;/ Sst;'g/ Recording time . Recording Recordlng .

: time time
|Record|ng | | |

Start recording  Stop recording

Start recordlng Stop recording
Dead time

On | Off | Off Recording (Repeat Recording: same as Off)
Start recording Stop recording
On |Stop| Off Recording Recordin
Start recording Stop recording Start recording Stop recording
Dead time

(1wl pue wie|y ‘Buliabbiil) siuswalinsea 10} eI BulAyoads ¢ 1o1deyd
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4.5 About Recording Operation
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About the Waveform and Numerical Value Screens

Trigger Mark Measurement
Configuration

You can change
these settings (p. 39)
You can switch
between channel
settings and event
search settings.
“Event Search” (p. 86)

Indicates a trigger event

Q@
4

Analog and pulse
waveforms
Displays acquired
data as waveforms.

Eject
Time ——p Allows you to change
Values the CF card or USB 3
flash drive while sav- S
ing data in real time. e
Jump Function (p. 81)= (p. 46) o
Scroll Bar You can select from seven screen configurations (p. 16) §
Shows the range and position ® Gauges can be displayed for each channel (p. 82) @
of the displayed waveform.  m Numerical values at waveform cursor positions can be %
Viewing the Scroll bar (p. 80) viewed (p. 82) >
Information such as measure- B Numerical calculation results can be displayed (p. 111) 3
ment start time and trigger B Measurement data can be displayed as waveforms and <
times is displayed below the numerical values, as numerical values with comments, o
scroll bar. or as numerical values only (p. 85).

Settings can be changed on the Waveform/Numerical screen.

WAVE/DATA  SET FILE

Select the Waveform
@& Screen.
op

2a

’ Move to a setting item

@)
J @D Open the setting options
? for the item to be set.

[ ]
doD Select from the listed

S :
Y options.
O

aeD Apply
Q
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5.1 Viewing Waveforms

I 5.1 Viewing Waveforms

Scrolling Waveforms

/\/\/\.’\/\/\/\/\/\/
Earlier Later
Screen Display

SCROLL
CURSOR

a0 b

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

You can scroll to any part of a waveform while mea-
suring. To return to the current waveform position,
move the selection cursor to [Trace] at the lower right
of the screen, and press the ENTER key.

To jump to the start or end of a waveform, hold the
ESC key while scrolling.

If internal memory becomes full when measuring with [Cont] set to [On], recording
continues by overwriting the oldest acquired data. Therefore, even when scrolling
earlier parts of waveforms, the overwritten data is lost.

/\N\/\J\/\/\/‘N

&

>

Erased Data

“Internal Memory (max. reco’rding length): scrollable viewing time span

\/\/\/\/\j\/\/\/\/\/\/\/\f\)
Verifying Waveform Display Position

Whole Waveform

sl as

Screen Display Range

From the scroll bar you can verify the relative position
and size of the displayed portion of a waveform within
the overall recorded waveform.

The width of the currently displayed time span indica-
tor within the scroll bar depends on the time base
(time per horizontal division) setting, even when the
recording length is unchanged.
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5.1 Viewing Waveforms

Magnifying and Compressing Horizontally

Waveforms can be magnified (expanded or com-
pressed) along the time axis by changing the time per
'Mw '\/\/\}\NV\/\, horizontal division.

Detailed waveform data is usually best observed with

the time axis expanded, while longer-term trends are
best observed with it compressed.
Horizontal magnification can be changed while mea-
suring. However, when measuring with auto saving
enabled, the 100, 200 and 500 ms settings are not
selectable.

Select from the [Time/DIV] setting options.

Setting options:

100ms*, 200ms, 500ms, 1s, 2s, 5s, 10s, 20s, 30s, 1min, 2min, J
5min, 10min, 20min, 30min, 1h, 2h, 5h, 10h, 12h, 1day Channal
[/div] (+ default setting) 01w

Indicates the center point for horizontal magnification.
When the A/B cursors are displayed, the position of cur-
sor A becomes the reference point.

Viewing Any Waveform Location (Jump Function)

7 When the recording length of a waveform is long, you
\/\/\/ 71~ can specify the portion to be displayed immediately.

AN\ 2% Y

A 4
- — ]

1 WAVE/DATA  SET FILE

Select the Waveform Screen

2 QoD
® Select [Jump].
v

amp Apply
O The location of the currently
displayed portion of the over-
all waveform is indicated by
the W mark on the scroll bar.

(@)
a4 0P Move the W mark to dis-
U play a different portion of
the waveform.

O
4 qeD Apply
The portion of the waveform at
the W mark is displayed.

sisAleuy wlojanepy G Jaideyd m
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5.2 Selecting Display Options

I 5.2 Selecting Display Options

Displaying Gauges

A gauge corresponding to the measurement range of
E'WWW\/\/ each channel can be displayed at the left side of the

screen, for confirming measurement values. The color of
the gauge matches the waveform display color of its input
channel.

Press the CH A or ¥ key to display the gauges for other
channels. However, note that when measurement data is
displayed, only those channels that are enabled (set to
On@ ) for measurement can be selected.

WAVE/DATA  SET FILE

1

Select the Waveform
2 s Screen.

@ Select [Gauge+Wave].
v

O
aeD Apply
O

Gauge

Displaying Cursor Values

AM\/ Time difference and potential difference (and when scaling

is enabled, scaling values) can be read as numerical val-
ues using the A/B cursors.

About Cursor Values

Cursor Type | Example Cursor Value
B Displays the time and measurement values at the A/B cur-
A sors, or the time and measurement differences between
Trace the A/B cursors.
Cursors B-A| Displays the intersections (trace points) of cursors and
<B__X waveforms. (the intersections of waveform traces of se-

lected channels)

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

Displays the measurement values at the A and B cursors
Horizontal for the selected channel(s), or the difference between A/B
Cursors B.A | Cursor values.

A/B cursors can be enabled for any channel.
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5.2 Selecting Display Options

Cursor values can be displayed for all channels, or for only desired channels.
Cursor Values for All Channels

SCROLL
CURSOR

1@

Displays the A/B cursors and the
values at the cursor positions.

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

SCROLL

CURSOR

@ U D

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

Selecting which channels

have their cursor values dis-

played

Select from the [AB Crsr]

setting options.

« [All Ch]*
Displays all channels. The
cursor selected for [Move] is
displayed (select [AB Cur] to
display B — A difference val-
ues).

« [Ch Set]
Specify which channels to
display with A and B cursors.
The cursor values for the |
specified channels are dis-
played.

(* default setting)

Cursors

Moving the Cursors

Select from the [Move] setting options.
A Curs

B Cur

AB Cur
(* default setting)

Changing Cursor Type

Select from the [Type] setting options.
Tracex

Vert (Vertical)

Horz (Horizontal)

(+ default setting)

To move cursors more quickly, hold the ESC key.
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5.2 Selecting Display Options

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 WD

The A/B cursors and cursor values
are displayed.

Select [Move].

N
e

el XY Isl Xzal InXX Isf }
[

O
)

Open the setting options
for the item to be set.

O
)

Select which cursor(s)
to move.

O
)

Apply

SCROLL
CURSOR

@l ®

Move the A/B cursors to specify the time span.
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5.2 Selecting Display Options

Viewing Input Signals as Numerical Values

Numerical values can be displayed in three ways: numerical values only,
waveforms and numerical values, and numerical values and comments.
Displayed numerical values are those of the current input signals.

To display waveforms and numerical values

1

WAVE/DATA ~ SET FILE

Select the Waveform
® Screen.

2 3do0D

® Select [Wave+Value].
v

0
ameD Apply
o

1 WAVE/DATA  SET FILE

Select the Waveform
® Screen.

2 3doD

® Select [Value+Cmnt].
v

(@)
aeD Apply
a

To display numerical values only

1

WAVE/DATA  SET FILE

Select the Waveform
@ Screen.

2d

]
@ Select [Value].
4

(@)
ameD Apply
a

(Channels whose combination of mea-
surement value and unit based on the
scaling setting is longer than 13 charac-
ters are indicated by smaller display
characters.)
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5.3 Inserting Event Marks (Search Function)

I 5.3 Inserting Event Marks (Search Function)

1 2 3 You can insert up to 100 event marks at any point
while measuring, to help find them later.
MM See "Searching Event Marks" (p. 88)
Event marks can be inserted while viewing waveforms
or by applying external signals.

Inserting Event Marks While Viewing Waveforms

Use this procedure to insert event marks while viewing data on the Waveform/
Numerical Value screen during measurement. Event marks are numbered in
the sequence they are inserted.

1 WAVE/DATA  SET FILE
Select the Waveform
Screen.

2

]
d0oD Select [Channel].

@)
dmDeg@
O

a

D Select [Event].

D Apply

D Move to [Make Mark].

W
O

O
De@op dJdED<@OP*

@D Presstoinsert an event mark.
U Event numbers appear on the
waveform displayed when you

select [Make Mark].
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5.3 Inserting Event Marks (Search Function)

Inserting Event Marks Using External Input Signals

Event marks can be inserted by applying external input signals.
See: Input signal specifications in section 9.2, "External Trigger Input" (p. 129)

1

WAVE/DATA  SET FILE

Select the [System] screen

a
2 a0p
g Select [External Trig In].

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

(]
doD Select [Event].

D<@

aeD Apply
a

3 Connect the external signal input (p. 127).
Event marks are inserted when the external trigger signal (EXT.TRIG input

terminal 2) transitions on the falling edge from High level (3.0 to 5.0 V) to Low
level (0 to 0.8 V).

sisAleuy wlojanepy G Jaideyd m
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5.3 Inserting Event Marks (Search Function)

Searching Event Marks

Any event mark can be found by searching.

WAVE/DATA  SET FILE
1 @ () () Selectthe Waveform Screen.

(]
2 (0D When [Channel] is
@ displayed, switch to
hs [Event].
Jd®D The event setting items
U are displayed.

@)
=] R3
@)

Apply

O
)

For the [MoveNo.] setting,
select the number of the
event you want to find.

W
O

a
deDe@op dBD<«@op dEBDe
Qo O

You can search by incrementing and
decrementing the event number.

Select [Move]. )
4 agb [ ] [PrevEvent]: Search for the previous
event mark.
. . [NextEvent]: Search for the next
qgmpD The waveform with the specified event mark.

event number is displayed.




Measurement data acquired by the Memory HiLogger can be saved to a CF

card or USB flash drive. (p.91)

The CF card is treated as Drive A:, while the USB flash drive is treated as
Drive B:. There are three save methods: [Auto Save], which saves data auto-
matically at the time of measurement; [Select & Save], which allows data to be

6.1 About Saving and Loading Data

89

Chapter 6

saved after measurement; and [Quick Save].
Refer to 6.3, "Saving Data" (p. 94) for details.

6.1 About Saving and Loading Data

When saving data, a folder named HIOKI_LR8431 is created, and files are

stored in the folder as follows.

O = Available, X = Not available

Fil . Save Load

' File ile Name *3

File Type Folder Name | (Auto-numbered Man- | Model
Format Auto LR8431 | PC

from 1) ual 20

Settings Data |Binary CONFIG CONFO0001.SET X (@) (@) X

Waveform Binary DATA\(Date)*4 WAVEOOO1.MEM | O (@) (@) O

Data*1 Text*s |(e-9.12-07-30) [wavEOOOL.CSV | O | © x | o

Numerical

Calculation Text*5 |MEASUREMENT| MEASO0001.CSV (@) (@) x (@)

Results

Captured

Screen Image BMP *2 |PICTURE SCR00001.BMP X (@) (@) O

*1. Save waveform data in binary format if you intend to view it later in the HiLogger or on a

computer with the Logger Utility program. Waveform data and some measurement-relat-

ed settings data are saved.

To save a waveform partially, specify a period by using A/B cursors before saving (p.84).

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

*3. Appendix 2, "File Naming" (p. A7)

*4, Date (YY-MM-DD) folders are automatically created inside the DATA folder.

*5. When opening a CSV file in a spreadsheet program, note that the number of rows that
can be loaded at one time is limited (p. A7).

When an option other than [Separator: Comma] has been selected on the [System]

screen, the file extension will be .TXT rather than .CSV.

eleq bBuipeo ® Buines 9 uardeyd
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6.1 About Savi

ng and Loading Data

Depending on file size and CF card or USB flash drive capacity, each folder can store over
1,000 files. However, the file screen display is limited to a maximum of 1,000 files. Also, as
more files are created, more time is needed to start and stop recording. We recommend
setting measurement criteria so that the number of saved files stays below 1,000 whenever

possible.

Directory Stru

s

HIOKI_LR8431

cture for Saved Data

(] CONFIG 4‘:D CONFO001.SET
(Settings data folder)
- 1DATA —IZD 12-07-01 WAVE0001.MEM

(Waveform data folder) (the folder name is the
date of file creation) ') WAVE0001.CSV
—_]MEASUREMENT _|:D MEAS0001.CSV

(Numerical calculation
results folder)

{"] PICTURE 41:@ SCRO00001.BMP
older)

(Screen image f
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6.2 Using a CF Card/USB flash drive

6.2 Using a CF Card/USB flash drive

To save and reload HiLogger measurement data, use an optional CF card or
an after-market USB flash drive.

Hioki options PC cards Important
* Model 9727 PC Card 256M

(End of Sale) Use only CF cards sold by Hioki.
* Model 9728 PC Card 512M Compatibility and performance are not guaran-
¢ Model 9729 PC Card 1G teed for CF cards made by other manufactur-
* Model 9830 PC Card 2G ers. You may be unable to read from or save
*The Model 9726 PC Card 128M || datato such cards.
can also be used.

See 6.5, "Data Management" (p. 103) for details about managing data storage in the card.

M « Some USB flash drives are vulnerable to static electricity. Handle
USB flash drives with care as static can damage the drive or
cause the instrument to malfunction.

« 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.

ME_ « When the power is turned on while a USB flash drive is inserted,
the instrument may not start up (depending on the type of USB
flash drive). Turn the power on and then insert the USB flash
drive. Check the USB flash drive before using it.

« Although data can be saved in real time to a USB flash drive, it is
recommended to use a CF card for this purpose due to the supe-
rior data protection offered by that media. Proper operation of
media other than Hioki optional CF cards is not guaranteed.

» USB flash drives with security functionality such as password or
fingerprint authentication cannot be used.

eleq bBuipeo ® Buines 9 uardeyd m
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6.2 Using a CF Card/USB flash drive

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.
Eject Button

-
\\53;_.":-3 Removing a CF card
B 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.

USB flash drive Insertion & Removal

Inserting a USB flash drive

= Align the USB flash drive connector with the USB port, and
insert it all the way in.

6 < >
-
i Removing a USB flash drive
=D

Pull the USB flash drive out.

See: "Replacing Removable Storage During Real-Time Saving"
(p- 46)

M’l-:_ « When using a USB flash drive, set the USB mode on the [Sys-
tem] screen to [USB Memory]. USB flash drives cannot be used
while the USB mode setting is [USB Communication] or [USB
Drive].

* The [USB Memory], [USB Communication], and [USB Drive]
USB mode settings are exclusive and cannot be used simultane-
ously.
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6.2 Using a CF Card/USB flash drive

Formatting a CF Card/USB flash drive

The CF card or USB flash drive can be formatted by a PC or by the HiLogger.
Format a new CF card or USB flash drive before use.

This procedure describes how to format a CF card or USB flash drive in the

HiLogger.

1 WAVE/DATA ~ SET

Select the File Screen.

O

2 qmD Open the Control Dialog

box

®
v

(@)
amD Apply
The Format Confirmation
dialog appears.

a
4 CED Select [Yes].

4

O
amD Apply
O

FILE

The Format Confirmation

dialog appears again.

(]
5 CED Select [Yes].

4

O
amD Apply
O

ATE

Formatting irretrievably erases all data on the CF card/USB flash drive.
Always backup important data from the CF card/USB flash drive before
formatting.

eleq bBuipeo ® Buines 9 uardeyd ﬂ
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6.3 Saving Data

I 6.3 Saving Data

Basically, three methods are available for saving.

To save automatically
while measuring

To save immediately
upon pressing the SAVE
key

To save selected
contents

Measurement data is si-
multaneously saved during
measurement. Calculation
results are saved only after
measurement is finished.
Select the save contents
before measuring (p.95)

Before saving, select the
items to be saved on the
[System] screen. These are
saved immediately when you
press the SAVE key. This is
convenient for saving certain
types of data, or when you
want to save immediately
while monitoring (p.96)

Select & Save

(Default setting)
Press the SAVE key to se-
lect and save the selected
contents.

No settings are needed be-
fore saving this way (p.96).

Insert a CF card/
USB flash drive.

Insert a CF card/
USB flash drive.

Insert a CF card/
USB flash drive.

[Setting] Screen

| Set the Auto Save (p.44) |

| Select what to save. |

The following can be

saved simultaneously:

* Waveform Data

* Numerical Calculation
Results

Measurement |

Saving proceeds
automatically

*; To save a waveform partially, specify a period by using |

[System] Screen

[System] Screen

Set the function of the
SAVE key to [Quick
Save] (p.96).

Set the function of the
SAVE key to [Select &
Save] (p.96).

| Select what to save.* ||

Press the SAVE key. |

« Waveform Data

« Screen Image

¢ Setting Data

¢ Numerical Calculation
Results

| Press the SAVE key:. |

Save

A/B cursors. (Saving a waveform section is not available
with Auto Save) To save a screen image, display the de-

Save Dialog

Select what to savex. |

* Waveform Data

* Screen Image

 Setting Data

* Numerical Calculation
Results

Press the ENTER key.

: - Save
sired screen before saving.

The LR8431-20 and 8430-20 use compatible waveform data, display image,
and settings data formats that can be read by both instruments.
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6.3 Saving Data

Automatic Saving

Before measuring, configure saving on the [Setting] screen. Waveforms and
numerical calculation results can be saved automatically. Folders are created for
saved data according to data type, and files are automatically numbered (p.89).
For waveform data, folders named with the current date (YY-MM-DD) are cre-
ated automatically. Before starting to measure, confirm that Auto Save is config-
ured correctly, and that the CF card or USB flash drive is properly installed.

1 WAVE/DATA  SET FILE

2 an

a
L Iu] 2261 IR Y |
)

a
g

a
aeD
)

O =—> ‘
Select the [Setting] - _
Screen. :

Select the desired save
method from the [Auto
Save] setting options.

Displays an estimate of the remaining time avail-
able on the attached CF card/ USB flash drive.

Save methods: Erablel -
Off Automatic saving is disabled.

Waveform Waveform data in binary format is saved to CF card while
(realtime) *1 recording.

CSV(realtime) Waveform data in text format is saved to CF card while re-
*1 *2 cording. Saved data cannot be reloaded in the HiLogger.

Calc(post meas.) Calculation results are saved to CF card after recording.
When [Repeat] is enabled ([On]), calculation results for
each recording are included in the recorded data file.

Waveform + Calc Waveform data in binary format is saved while recording,

*1 and calculation results are saved when recording stops.

CSV + Calc *1,*2 Waveform data in text format is saved while recording, and
calculation results are saved when recording stops.

*1. Otherwise, make advanced settings as needed (p.44).

See: "When [Waveform(realtime)], [CSV(realtime)], [Waveform + Calc], [CSV
+ Calc] is selected" (p. 45)

*2.The [CSV (real time)] and [CSV + Calc] settings are not available when the re-
cord interval is 10ms or 20ms. Also, when opening a CSV file in a spreadsheet
program, note that the number of rows that can be loaded at one time is limited
(p. A7). When an option other than [Separator: Comma] has been selected on
the [System] screen, the file extension will be .TXT rather than .CSV.

To save calculation results automatically, configure calculation settings before

starting measurement (p.111).

When saving waveforms automatically, horizontal axis display setting is re-

stricted when starting measurement, but can be freely adjusted for analysis af-

terwards (although 100, 200 and 500 ms horizontal axis settings are
automatically changed to 1 s when measurement starts, and cannot be rese-
lected while measuring).

Apply

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

Data is automatically saved to the CF card or USB flash drive when measurement fin-
ishes. ("Directory Structure for Saved Data" (p. 90))
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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 measurement data, folders are created on the CF card or USB flash
drive for each data type, and files are automatically numbered (p.89)

1 WAVE/DATA  SET FILE

Select the [System] Screen

e
2 a0p» —
g Move to a setting item.

O
J®D Open the setting options
? for the item to be set.

a
doD Select from the listed op-

. .
v tions.
O

amD Apply
O

Selecting [SAVE Key Operation] setting options.
Setting options: (* default setting)

Select & Save* Pressing SAVE displays a dialog. Select the type of contents to be
saved, and save the data.

Quick Save Pressing SAVE saves data according to the settings on the [Sys-
tem] screen.

b [Select & Save]

SawF

Media

The Save dialog appears.

Select from the saving options

in this dialog.

« Save Waveforms (p.97)

« Save Screen Image (p.98)

» Save Numerical Calculation
Results (p.99)

» Save Settings (p.100)

 [Quick Save]

Setting items are displayed.
Select your saving options.
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6.3 Saving Data

Saving Waveform Data (with the SAVE Key)

Waveform data is saved in files named WAVEnnnn.MEM in folders named
with the date of recording (YY-MM-DD), created in the [HIOKI_LR8431]-
[DATA] folder (p.89).

To save a partial waveform, specify the time span to save beforehand (p.84).

Select & Save Quick Save

WAVE/DATA  SET FILE

O @O

Wavetorm

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

Set the [Save medial]. (Before pressing the SAVE key, make
(CF card/USB flash drive) settings on the System screen)

¥

Select [Waveform], and Set the [Priority media].
press the ENTER key. (CF card/USB flash drive)

Set the File Fornat and Save Period Select [Waveform]
as the [Save Type].

| Save *

(= default setting)

4 For the [Format] setting, select the data saving format.

Binary Select this format to be able to reload the saved data into the instrument,
or so that it can be loaded into the Logger Utility program.
Text Select this format to save the data as a text file.

2 From the [Span] setting options, select the portion of the data to save.

All *, A-B, Start-A, Start-B, A-End, B-End
(All = 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. GavF

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 SCRnnnnn.BMP in a
folder named [HIOKI_LR8431]-[PICTURE] (p.89).

Select & Save

and press the SAVE key.

] Media

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

\4

Set the [Save media].
(CF card/USB flash drive)

\{

Select [Screen Image], and
press the ENTER key.

\4

Select [Yes] in the confirmation dia-
log, and press the ENTER key.

Display the screen to capture,

Quick Save

WAVE/DATA  SET FILE

Ti mé Di - Tin ) g

Set wha 3 the [SAVED key

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

\{

Set the [Priority media].
(CF card/USB flash drive)

Select [Screen Image]
as the [Save Type].

\

Display the screen to capture

\

aavF
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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.111).
Numerical calculation result files are automatically named MEASnhnnn.CSV in
a folder named [HIOKI_LR8431]-[MEASUREMENT] (p.89).

Select & Save Quick Save
SavF

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)
Set the [Save media]_ Set the [P”O”ty media].
(CF card/USB flash drive) (CF card/USB flash drive)
Select [Calc Results], and Select [Calc Results] as
press the ENTER key (p.111). the [Save Type].
Select [Yes] in the confirmation dia- Display the numerical calculation
log, and press the ENTER key. results to be saved.

\4

SavF

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 HiLogger 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 or USB flash drive.

WAVE/DATA  SET FILE

Select the [Setting]
2 @& Screen.

op
, Select [Save Set.].

O
aeD Apply
O

The Save dialog appears.

13:03:02 v [

@ Select whether to save to g
3 a0p the LR8431-20's memory [l
® orto a CF card or USB

& flash drive. USE memary
amD Apply
)

4 (When [Memory] is selected)

]
@0 P Select [Save] for the con-
@ figuration instance (No.)

to save.  to
Enter a comment as [Jg
o heeded.
GgD Apply Comments entered on the [Comment]

screen are displayed here.
(When [CF Card/USB flash drive] is selected)

Setting configuration files are automatically named CONFnnnn.SET in a folder
named [HIOKI_LR8431]-[CONFIG] (p.89)
To reload a setting configuration (p.101)
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6.4 Loading Data on the Memory HiLogger

I 6.4 Loading Data on the Memory HiLogger

Previously stored binary waveform data, captured screen images and saved
setting configurations can be reloaded into the Memory HiLogger (p.89)
Loading a Setting Configuration

Setting configurations saved in the Memory HiLogger's memory or on a CF
card or USB flash drive can be reloaded.
See: "Saving Setting Configurations” (p. 100)

1 WAVE/DATA  SET FILE
O @O g

Select the [Setting]

@& Screen.

2 €0p
L J

Select [Load Set.].

qmp Aeply

amepD <

The loading dialog appears.

Select whether to load a set
ting configuration from
LR8431-20's memory or CF B
card or USB flash drive. |

Apply
4 (f you selected [Memory]) —

3 a0

D<a

aep

a

]
@ 0P Select[Load] for the con-
: figuration you want to load. L&

3 | e et
n Loading from Memory HiLogger Memory

o The list of configurations stored in Memory
GsD Apply HiLogger memory is displayed.

(If you selected [CF Card/USB
flash drive])

d0D Select the configuration
@ file to load.

v When Loading from CF card or USB flash drive

@) (CONFnnnn.SET) Configuration files stored in the [HIOKI_LR8431]-

aeD Apply [CONFIG] folder on the CF card or USB flash drive
O are displayed.

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

To automatically load settings data (auto-setup)

Settings data saved under the filename “STARTUP.SET” in the “HIOKI_LR8431"-"CONFIG”
folder will be loaded automatically when the instrument is turned on. If settings have been saved
on both the CF card and USB flash drive, the CF card’s settings will take precedence. (‘START-
UP.SET” may not be loaded from USB flash drives that take a long time to be recognized.)
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6.4 Loading Data on the Memory HiLogger

Loading Waveform Data and Screen Images

Binary waveform data or captured screen images can be reloaded into the
Memory HiLogger.

1 WAVE/DATA  SET FILE

Select the File Screen.

The contents of the CF card
@ are displayed.
2 cop >

®  Select afile to load

) Displays the child folder. a
@O0 B — After selecting a folder by pressing the ENTER key,
© select [Change] in the displayed control dialog box.

Displays the parent
folder.

v

(@)
amD Apply
a

The control dialog box appears.
3 .E. Select [Load].
v
a
amD Apply
O

(When loading waveforms)

When the amount of data in a file to be loaded exceeds the internal memory capacity, you
can specify a data point (number) at which to start loading. The loadable data size shows
the maximum number of data points that can be loaded. This setting is not needed if the
data to be loaded will fit in internal memory. Select [OK] to load the data.

Waveform data file name

Waveform data trigger time

Number of data points in the file
Channels saved in waveform data to
be loaded (Analog, Pulse, and Alarm)
Maximum number of data points that
can be loaded (to internal memory)
Settable range of offset to first data
point

Times of first and last data points to
be loaded
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6.5 Data Management

You can manage data stored on a CF card r USB flash drive in the Memory HiLog-
ger.

» Load afile (when the file is selected) (p.101)

* Move displayed folders (when the folder is selected) (p.104)

 Delete data (p.104)

* Rename files and folders (p.105)

Sort files (p.107)

» Format a CF card (p.93)

Copy data (p.106)

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

1

WAVE/DATA ~ SET FILE

Select the File Screen.

Q .
2 dmp Opens the control dialog
O box.

Switching removable storage

1 WAVE/DATA  SET FILE

Select the File screen
CF card contents= are displayed.

2 WAVE/DATA ~ SET FILE

Press FILE again.
USB flash drive contents are dis-
played.

Press FILE to toggle between drive A
(CF card) and B (USB flash drive).

x: When only a USB flash drive is in-
serted in the HiLogger, its contents
are displayed.

The drive cannot be switched.
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6.5 Data Management

Viewing Folder Contents and the Parent Folder

1 WAVE/DATA ~ SET FILE

Select the File Screen.

The contents of the card are displayed.

. .
2 JOD Select a folder to view.
[ J

‘

O
4@ O PD— 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.

Deleting Data

Folder and files on the CF card or USB flash drive can be deleted.

1 WAVE/DATA ~ SET FILE

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

]
2 GED Select a file to delete.
v
(@)
aaD Apply
O

30.

op
’ Select [Delete].

(@)
aeD Apply

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

ME_ * The “HIOKI_LR8431” and “DATA” folders are locked to prevent
the inadvertent deletion of data. If you wish to delete these fold-
ers, change their names.

« Files whose read-only attribute has been set cannot be deleted.
Delete them with a computer or other means.
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6.5 Data Management

Renaming Files and Folders

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

1

WAVE/DATA ~ SET FILE

Select the File Screen.
The contents of the CF card are
a displayed.
2 dOD Select the file or folder to
: rename.

ameD A
a |
O pply

]
3 ao»
! Select [Rename].

a
ameD Apply
The character entry dialog appears.

Enter the new file name (the same way as when entering a comment)(p.58)
A confirmation dialog appears.
Select [Yes] and press the ENTER key to apply the new name.
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6.5 Data Management

Copying Data

Files and folders can be copied between a CF card and USB flash drive.

WAVE/DATA SET  FILE What if the file | want to copy is
100 @ not displayed?
Select the File Screen. See: "Switching removable storage”
(p. 103)

See: "Viewing Folder Contents and
the Parent Folder" (p. 104)

a
2 dOD Select afolder or file to copy.
[

v
O

dmD Apply
O

]
3 a0
’ Select [Copy]. Sort Format

O
aeD Apply
o

a
4 d0OD Select the copy destination

@ folder.
A 4

O
dmD Apply
O

A confirmation dialog is displayed.
Select [Yes] and press ENTER to
execute the copy operation.

HE___- Folder copying is supported for up to eight hierarchical levels. Folders
more than eight levels deep cannot be copied.
« A file cannot be copied if one with the same name already exists at the
destination.
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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.

1

WAVE/DATA ~ SET FILE

Select the File Screen.

O
2 gD Apply
The control dialog box
appears.

]
3 acp
g Select [Sort].

@)
amD Apply
O

(@)
4 acw sciectthe key on which to
v sot

ameD A
a |
O PRY

5 @)
J®D Select the desired sort
O order.
(Ascending or Descending)
Files are displayed in the
new sort order

FiC
6 . Finish
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6.6 Transferring Data to a Computer (USB Drive Mode)

6.6 Transferring Data to a Computer
(USB Drive Mode)

Data saved to a CF card can be transferred to a computer using the supplied
USB cable.

Before connecting the USB cable to the instrument, set the USB mode on the
[System] screen to [USB Drive].

To analyze data with the supplied Logger Utility program, refer to the pro-
gram'’s instruction manual.

See: Appendix 9, "Using the Application Program” (p. A19)

Select the USB Drive Mode

1 WAV:E/DATA -SET :F"'E —

Select the [System]
@& Screen.

2 a0p _
@ Select[USB Drive] onthe

l USB mode pull-down

menu.
a
amD Apply
O A confirmation dialog ap-
pears.

O

3 @0P Select[Yes].
O
v

(@)
aaeD Apply i
O  The USB Drive Mode is enabled. Mkl

No other HiLogger operations are U35 rivie G
available when the USB Drive Mode is
enabled. Also, HiLogger communica-
tions with the Logger Utility program
are disabled.

See: "To exit USB Drive Mode" (p. 109)

4 Connect the USB cable (p.109)
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6.6 Transferring Data to a Computer (USB Drive Mode)

Connecting the USB Cable

Compatible OS: Windows XP, Windows Vista® , Windows 7 or Windows
8, Windows 10

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

» The Memory HiLogger 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.

Before connecting the USB cable to the instrument, set the USB mode on the
[System] screen to [USB Drive].
Otherwise, the HiLogger's CF card cannot be accessed.

=

Removable

4 Orient the USB cable 2 Connect the other end of the
plug properly, and insert cable to a USB port on the
it into the receptacle. computer.

The computer should recognize
the Memory HiLogger as a re-
movable disk when the cable is
connected.

To exit USB Drive Mode

eleq bBuipeo ® Buines 9 uardeyd ﬂ
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6.6 Transferring Data to a Computer (USB Drive Mode)

1 Click the Safely Remove Hardware (% ) icon
in the Windows® notification area.

2 Click the appropriate line “Safely remove USB
Mass Storage Device — Drive(H:)” where H is
the drive letter that Windows® assigned to the
HiLogger.

3 When “Safe to remove hardware” appears,
click [X] or [OK].

4 Disconnect the USB cable.

D Tumnthe HiLogger off and back on.
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I Chapter 7

7.1 Calculation Methods

Calculations can be applied to measured data. Six 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. 115) for details of the calculation methods. You
can specify the measurement time span over which calculations are to be applied (p.
114).

Types of calculations

» Average value Average value of waveform data

* Peak value Peak-to-peak value of waveform data

e Maximum value Maximum value of waveform data

e Minimum value Minimum value of waveform data

* Time to maximum value Time elapsed from the start of measurement to the maximum
value

* Time to minimum value Tirpe elapsed from the start of measurement to the minimum
value

Two methods are available for applying calculations, as follows.

Auto Calculation Calculating After Measuring

Configure numerical calculations before ) ) )
starting measurement. Calculations are per- Configure numerical calculations after
formed automatically after measurement (p. Measurement (p. 113).

112).
WAVE/DATA ~ SET FILE End of Measurement
e o ~

WAVE/DATA  SET FILE

(Setting Screen)
Set Numerical Calculation to [On],

et SEllEeL e Selen e Bpes (Setting screen or Waveform screen)
. Set Numerical Calculation to [On],
To save calculation results automatically and select the calculation types.
(Setting Screen) ~
Enable Auto Save (p. 95) WAVE/DATA SET  FILE
v
g (Waveform Screen)
i - Execute Calculations
| Start and finish measuring | ~—
—~ | Analyze (p 79)

| Analyze (p. 79) |

suonenaen [esuswnN / 1eideyd ﬂ
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7.1 Calculation Methods

Auto Calculation

Numerical calculations are performed automatically after measurement.

WAVE/DATA  SET FILE
100 ——
Select the [Setting]
& Screen.
2q00

Select [NumericalCalc.].

a
)

Open the setting options
for the item to be set.

O
)

Select [On].

(@)
deD<«@0CPp<«dBD <@

)

Apply

Y
e

De—@0OPp<«JBD«@0CH
9@

Select any of [Calc1] to [Calc4].

O
)

Open the setting options for
the item to be set.

O
)

Select the calculation type.

Calculation types:

Average, P-P, Maximum, Minimum, Time To Max., Time To Min.,
(or Off, the default)

aeD Apply
a

4 Enable Auto Save (if automatic saving is needed)
"Automatic Saving" (p. 95)

55TA?I‘-'ETI:P

- Start and finish measuring.

6 Analyze (p. 79)

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

Manual Calculation

STAA"ETOF

1 - Start and finish measuring.

2 WAVE/DATA  SET FILE

Select the Waveform Screen.
You can select it from the [Setting] screen.

3 select [wWave+Calc] display.

4 Enable (set to [On]) numerical
calculation.

(]

5 @0 Select[Calcl] to [Calc4]
@ and move to the setting
hs options.

<J®D Open the setting options

? for the item to be set.

4

(]
doD Select the calculation type.
®  Calculation types:
l Average, P-P, Maximum, Minimum, Time To Max., Time To Min.,
(or Off, the default)

aeD Apply
d

]
6 CE' Select [Exec].
4
(@)
aeD Apply
O

suonenae) [esswnN / 1a1deyd

7 Analyze (p. 79)
The results of numerical calcula-
tions are displayed.

The displayed calculation results
are determined by the selected cal-
culation number.
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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. 113).

1

2

()

A

SCROLL
CURSOR

. Display A/B Cursors.
all e

CORSoR Position the A/B cursors to define the calculation time

a0 o

To select which cursor to move: (p. 84)

a
40P Select [Switch to Calc]. |
L 4
v
O
amD Apply
O
. .
@0 P Selectthe[Span] setting
’ option
GED Open the setting options 4
o for the item to be set.
v
. . .
dOD Select the calculation time < All: The entire acquired waveform
® span * A-B:  The time span between cursors
l All, A-B, Start-A, Start-B, Aand B
o A-End, B-End « Start-A:From the start of the acquired
aeD Apply waveform to cursor A
O « Start-B:From the start of the acquired
waveform to cursor B
e * A-End: From cursor A to the end of the
40D Select [Exec]. acquired waveform
’ * B-End: From cursor B to the end of the
O acquired waveform
amD Apply
O

The results of calculations
are displayed.

When you select [Switch to Calc] the calculation display screen appears, and A/B cur-
sor motion is enabled. However, changing to the [Wave+Calc] display hides the A/B
cursors (so they are not movable), although the calculation range can still be changed.
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7.2 Numerical Value Calculation Expressions

Obtains the average value of waveform
data.

n
Average AVE= 1 Z di AVE: Average value
n< n : Data count
di : Data on channel number i
Maximum N Obtains the value of the difference
Peak Value value (peak-to-peak value) between maxi-
(P-P) Minimum y mum and minimum values of waveform
value Peak Value data.
. Maximum . .
Maximum value Obtains the maximum value of wave-
Value form data.
Minimum Minimum Obtains the minimum value of wave-
Value form data.
value
Recording Start . .
; Maximum Acquires the time (s) elapsed from the
Time to . i
maximum value / start of recording to maximum value.
value \/ When there are two or more maxima,
N - this value is the first to occur.
Time to maximum value
Time to minimum value
- +«—> Acquires the time (s) elapsed from the
Time to . e
L / start of recording to minimum value.
minimum e
- When there are two or more minima,
value Minimum . . )
value this value is the first to occur.

Recording Start

~

suonenae) [esswnN / 1a1deyd
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7.2 Numerical Value Calculation Expressions
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I Chapter 8

Settings affecting the clock, SAVE key operation and self testing are made

from the System screen.

Set backlight power saving (p. 119)
Set backlight brightness (p. 118)

Enable or disable the beeper (p. 119)

Select display language (p. 120)

Screen and Key Operation Settings

Specify operating behavior when recovering from power outages (Start Backup) (p. 118)

Select black or white screen background (p. 119)

Set the horizontal axis (time value display) (p. 120)

WAVE/DATA  SET FILE

Save (Storage) Settings (SAVE key)

B Select the saving method for the SAVE key
(p. 96)

(for [Quick Save])
B Select the type of data to save (p. 97)
B Select the time span to save (p. 97)

I separator characters (p. 121)
I System-Related Settings

External Control Terminals

B Select external triggering (p. 129)

B Insert event marks by external in-
put (p. 87)
B Set the trigger output (p. 130)

CSV File Saving

W Select CSV file data decimal and

B Set the clock (p. 122)

B Reinitialize the Memory HiLogger
(p. 123)

B Transfer data (p. 108)

B Switch the USB mode (p. 124)

B KEY/LED test (p. 125)
B LCD test (p. 125)

B ROM/RAM test (p. 125)

B CF card test (p. 125)

B USB memory check (p. 125)

sBuimas wawuoliaug walsAs g Jeideyd n
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8.1 Screen and Key Operation Settings

8.1 Screen and Key Operation Settings

WAVE/DATA ~ SET FILE

Select the [System]
@ Screen.

2 €0p —
, Move to a setting item.

O
J®D Open the setting options
? for the item to be set.

a
dOoD Select from the listed op-
g tions.

(@)
ameD Apply
O

Using the Auto-Resume Function
(Resume After Power Restoration)

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.
KOTE Bear in mind that data on the CF card or USB flash drive can be lost
if power is disrupted while writing to it.

Select from the [Start Backup] setting options.

Setting options:(* default setting)
Off+ Do not use the Auto-Resume Function.
On 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 HiLogger'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)

Off* 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 HiLogger power switch off when not in use.

Selecting Black or White Screen Background

The screen background can be set to black or E

white.

Black Background White Background

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

Black* Make background black 1 Trig In
White  Make background white. Tine Di

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)

On* Emit a beep sound on error messages (error
and warning displays).

Off Do not emit beep sound.

sBuimas wawuoliaug walsAs g Jeideyd
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8.1 Screen and Key Operation Settings

Selecting the Horizontal (Time) Axis Display

Select the display method for the horizontal
axis at the bottom of the screen.

1d2h3m4s  12-07-01 12:10:30 10

Select from the [Time Disp] setting options.

Setting options:(* default setting):

Time* Displays the time span from the start of
measurement. If triggering is enabled, the
displayed time span is from the last trig-
ger event.

Date Displays the date and time of data acqui-
sition.

Data Pts Displays the number of data points from
the start of measurement. If triggering is
enabled, the displayed data points begin
from the last trigger event.

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.
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I 8.2 CSV File Saving Settings

CSV File Data Decimal and Separator Characters

Select decimal point and separator characters for CSV file data.

Select from the [Decimal Mark] setting options.
Setting options:(* default setting)
Dot Select the period character.

Comma Select the comma character.
USE Made USE Memary:

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

Commas Select the comma character.
Space Select the space character.
Tab Select the tab character.
Semicolon Select the semicolon character.

AJJE The comma character cannot be selected for both decimal point and
separator at the same time. By default, comma is the separator charac-
ter, so it is not available as the decimal character. To select comma as
the decimal character, first select a different separator character.
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I 8.3 Making System Settings

Setting the Date and Time

The LR8431-20 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]
Screen.

(]
2 eaCp .
, Select [Clock Setting].

@)
amD Apply
O The setting dialog appears.

O
3 @op selectanitemto change.
U (year, month, day, hour,

5 minute or second)
aepD Appl
o pply
4
a e s
0D Adjust the setting. Jgl Change 1's digit
@ o)
v 40P Change 10's digit
0 O
amD Apply
O

(]
4 @a0P Select [Set].
[

v
O

ameb Appl
o pply

The clock is reset.
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Initializing the Memory HiLogger (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 HiLogger POWER switch on.

For details about the factory default settings, see Appendix 5, "List of Default Set-
tings" (p. A10).

WAVE/DATA  SET FILE

1

Select the [System]
Screen.

! Select [Initialize].

O
aep App|y
A confirmation dialog
appears.
O
3 .8. Select [Yes].
v
GOD
80 Appl
O pply

Initialization proceeds.

Settings stored in the instrument’s memory and language and USB mode settings will not
be reset.

Initializing all settings (reset all)

« If you wish to reset settings stored in the instrumentAfs memory as well as lan-
guage and USB mode settings, turn on the instrument while holding down the
SAVE key and the START/STOP key.

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

« After resetting all settings, the USB mode will be set to USB Memory.

sBuimas wawuoliaug walsAs g Jeideyd n
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8.3 Making System Settings

Switching the USB mode

Three USB modes are available: [USB Memory], [USB Communication], and

[USB Dirivel].

M)TE  Before changing the USB mode, disconnect both the USB com-
munication cable and the USB flash drive from the instrument.
Failure to do so will cause a message warning you to eject the

devices to appear on the screen.

WAVE/DATA  SET FILE

1

Select the [System]
Screen.

e
2 a0p
@ Select [USB Memory],

[USB Communication],

or [USB Drive] from the

pull-down menu.

(@)
aeD Apply

USE Memary

A confirmation dialog appears.

[}
3 @oP Select[Yes].
@)

v

(@)
aeD Apply
O

the device

ll' J'E USB method of use S;)é?ector Eggée;ngtﬁ%een Us8
Use a USB flash drive. Type A USB Memory (Default)
Communicate with the LR8431-20
and initiate measurement using the Type B USB Communication

Logger Utility software from a com-
puter (using a USB cable).

Read files on a CF card that is con-
nected to the LR8431-20 froma |Type B
computer (using a USB cable).

USB Drive




125

8.3 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 HiLogger repaired. Contact your dealer or
Hioki representative.

WAVE/DATA  SET FILE

Select the [System]

Screen.
]
2 a0p
@ Select the self test to
v  perform
a
aeD Apply
)
Self-Test Details
Tests the keys and LEDs for correct operation.
After every key has been pressed, the KEY/LED check finishes.
KEY/LED Pressing the START/STOP key also tests whether the LED lights.
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) Q
LcD The screen changes each time you press an operation key. %
[¢]
If the display screen seems abnormal, request repairs. e
]
<
. PP %]
ROM/RAM Tests the instrument's |nterna! memory (ROM and RAM) &
If "NG" appears, request repairs. 3
m
CF card Tests whether the Memory HiLogger recognizes the inserted CF card. g
The CF card is formatted (p. 93) o
S
Tests whether the inserted USB flash drive is recognized by the HiLogger. g
uUsB =
Memory When the USB flash drive is recognized by the instrument, its capacity and %
peak current consumption will be displayed. §
«Q
[72]
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9.1 Connecting to the External Control Terminals

Chapter 9

The external control terminals on the Memory HiLogger support trigger signal input

and output.

g J{ 0000

(o, || &3 T
Top View .
ALARM (Output)
GND A signal is output whenever the alarm
(common with instrument ground) criteria are satisfied (p. 132).
TRIG.OUT (Trigger output) EXT.TRIG (External trigger input)
Output a signal when a trigger Input external signals (p. 129).

event occurs (p. 130).

9.1 Connecting to the External Control
Terminals

‘LMHGEH 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 input voltage
Input EXT.TRIG 0to7VDC

TRIG.OUT 30V DC
ALARM 5 mA max, 200 mW max

Output

ﬁ mwmﬁ 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 [eulaIxg 6 Jordeyd ﬂ
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9.1 Connecting to the External Control Terminals

M e The external control ground terminal is not isolated from the
Memory HiLogger’'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 HiLogger 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

Required items:

Recommended cables:
Single strand diameter ¢ 0.65 mm (AWG22),
Multi-strand ¢ 0.32 mm? (AWG22)

Usable cables: Single strand 10 mm
Single strand diameter ¢ 0.32 to 0.65 mm (AWG28 to 22), =]
Multi-strand 0.08 to 0.32 mm?2 (AWG28 to 22) i
Strand diameter ¢ 0.12 mm or greater (per wire) s

Standard insulation stripping length: 9 to 10 mm Multi-strand

Button operation specified tool: Flat-blade screwdriver
(shaft diameter ¢ 3 mm, tip width 2.6 mm)

] [ L)

ol i

— =1

&)

1 Push in the button on the connector with a flat-

Top View blade screwdriver or other tool.
2 With the button held in, insert the cable into the
4_ - 2 cable connection hole.
3 Release the button.

Lg-— The cable is locked.

wl/
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9.2 External Trigger Input

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 HiLoggers by parallel trigger-
ing (p. 133).

External signal input oo ||||» A/ A\ A\/

(EXT.TRIG) BOR0

1734 Trigger event occurs.
Trigger Input Signals

Voltage range HIGH level: 3.0 t0 5.0 V, LOW level: 0to 0.8 V
Pulse width HIGH level: 1 ms or greater, LOW level: 2 us or greater
Maximum input voltage 0to 7V DC

HIGH 1 ms or greater 5V
3.0t05.0V PN 10kQ
470 Q
EXT.TRIG [ [0 [0
LOW L 2200 pF
0t0 0.8V :2psor GND [>—1
: greater
(1 [

Signal Input Procedure

1 Connect the external trigger signal source and .

signal ground to external control terminals 3 Fortrt]h%congggtlon
(EXT.TRIG) and 1 (GND), respectively. BOBRD | method (p. 128)
Press the SET key to open the [System]—1-i1d

screen. WAVE/DATA  SET FILE

Set the [External Trig In] setting to [Trigger]
(default setting).

Open the [Trig & Alm] screen, and set the [Trig
Func] to [On].

Specify trigger start and stop times by the [Tim-
ing] settings, as needed.

Set the [Ext Trig] - [Start] and [Stop] settings to
[On].

Either short the EXT.TRIG terminal to ground,
or apply a pulse train (rectangular wave) to the
EXT.TRIG terminal, with 3.0 to 5.0 V High and
0to 0.8 V Low levels.

Triggering occurs on the falling edge of the in-
put waveform.

NO G A WN

|011U0D [eusaIx3 6 Jardeyn
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9.3 External Signal Output (Trigger Output)

I 9.3 External Signal Output (Trigger Output)

You can output a signal when a trigger event occurs. This allows synchronous oper-
ation of multiple Memory HiLoggers by parallel triggering (p. 133)

AN oo ”II» Pulse wave is
ViV V . l D D |_| output.
Trigger event occurs (TRIG.OUT)
1234 99
Trigger Output Signals

Output signal Open collector output (with voltage output), active LOW
Output voltage range HIGH level: 4.0t0 5.0 V, LOW level: 0to 0.5V
Pulse width LOW level: 10 ms or greater

Maximum input voltage 30 V DC, 50 mA max, 200 mW max

5V

HIGH
10 kQ 4.0105.0V

TRIG.OUT LOW
0to 0.5V

TFD GND 10 ms or greater

M)TE When triggering is not otherwise used, a trigger signal is output
during measurement.
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9.3 External Signal Output (Trigger Output)

Signal Output Procedure

1 Connect the external trigger signal destination For the connection
and signal ground to external control termi- (00 method (p. 128)
nals 2 (TRIG.OUT) and 1 (GND), respectively. 3 114

2 Press the SET key to open the [System] waemara ser  FLe
screen.

3 select from the [Trig Out] settings.
Setting options: (* default setting)
Trig * Output a signal only when a trigger
event occurs. The signal outputs syn-
chronized to the setting of the trigger

timing.
Start Output a signal even at the start of a
measurement that is not a trigger
event.
Trigger . Trig_ger Trigger timing Trigger output timing
output setting |setting
Trig Disabled |- no output
Enabled |Start Start trigger
*1 Stop Stop trigger
Start/Stop Start trigger/stop trigger
Start Disabled |- Start recording
Enabled |Start Start trigger
*1 Stop Start recording/ Stop trigger
Start/Stop Start trigger/stop trigger

*1.Indicates that in trigger function On, the trigger is set at one of the following - analog
channel, pulse channel or external trigger.

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.

|011U0D [eusaIx3 6 Jardeyn
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9.4 Alarm Signal Output (Alarm Output)

I 9.4 Alarm Signal Output (Alarm Output)

This signal is output when alarm criteria are satisfied. Specify the desired alarm criteria.
See: 4.2, "Alarm Output” (p. 71)

Alarm signal output
B00n ||||» (ALARM)

T3 74 When alarm criteria are satisfied
About the Alarm Output Signal

A

=

VIV

Output signal Open-drain output (with voltage output), active LOW
Output voltage range HIGH level: 4.0t0 5.0 V, LOW level: 0to 0.5V
Output Refresh Every recording interval
Maximum input voltage 30V DC, 5 mA max, 200 mW max
5V
10 kQ
ALARM

|
_{|
'1 JD GND
Connect the ALARM (No. 4) and GND (No. 1) terminals of the .
external control terminal block to the signal output line and For the connection
ground, respectively. When the alarm criteria are satisfied, 2 |[HQH | method (p. 128)
Low level (0 to 0.5V) signal is output.

1224

ALARM pin circuit architecture and example relay connection

The ALARM pin implements active-low operation. In the example connection, current flows to the
coil when there is no alarm output. Choose a relay with a contact architecture that implements the

desired operation. DC power supply

(Provide a DC power supply that accom-
modates the relay coil's rated voltage.)

Instrument Relay

f

5V DC zs% ?

10 kQ ,_| _
ALARM

>—| iq FET, etc.
N

I
%'1 77
GND GND
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9.5 Synchronous Measurements with Multiple Instruments

9.5 Synchronous Measurements with
Multiple Instruments

Multiple instruments can be synchronized using the external control terminals.

Parallel synchronization EXTTRIG .
Set one to a primary instrument and the oth- TRIG OUT _Pn;nary .
ers to secondary instruments. GND instrumen
»[ EXT.TRIG
TRIG OUT Secondary
GND instrument
»| EXT.TRIG
TRIG OUT Secondary
GND instrument
gI\T_D Connection example
Set the primary instrument. WAVE/DATA SET  FILE

1 Press the SET key to open the [System]
screen.

2 setthe [Trig Out] setting to [Start].

Set the secondary instrument. WAVE/DATA SET  FILE

1 Press the SET key to open the [System] screen.
2 Setthe [External Trg In] setting to [Trigger].

3 Press the SET key to open the [Trig&AIm]
screen.

4 set as follows.
Trig Func: On
Timing: Start
Trig Source Start: OR
Ext Trig Start: On

Turn the start trigger setting for all the channels
(analog, pulse) to Off. Failure to do so may start the
measurement without synchronization.

Press the START/STOP key of the secondary instrument to start the measurement
(trigger waiting state). In this state, press the START/STOP key of the primary in-
strument to start the measurement. The secondary instrument will start the mea-
surement at the same time.

|011U0D [eusaIx3 6 Jardeyn n
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9.5 Synchronous Measurements with Multiple Instruments
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Chapter 10 Specifications

(1) General Specifications
Basic Specifications

No. of channels
(max.)

Internal memory
capacity

Maximum sampling
rate

Timebase accuracy
External terminals
Clock functions

Backup battery life

Conditions of
guaranteed accuracy
Operating tempera-
ture and humidity
Temperature and hu-
midity range for guar-
anteed accuracy

Storage temperature
and humidity

Period of guaranteed
accuracy

Product warranty
period

Operating
environment

Dielectric strength

10 analog channels + 4 pulse channels
Standard product configuration. Pulse grounds share common
ground with instrument.

Total 3.5 MW (mega words)
10 ms/All channels

+0.01%
External Trigger Input, Trigger Output, Alarm 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
Defined after zero adjustment has been performed.

0 to 40°C (32 to 104°F), 80% RH or less (non-condensating)

Temperature 23+5°C (73+9°F), Humidity 80% RH or less (non-con-
densating)

Temperature -10 to 50°C (14 to 122°F), Humidity 80% RH or less
(non-condensating)

1 year

3 years
AC adapter: 1 year
Connector, cable, etc.: Not covered by the warranty

Indoors, Pollution degree 2, up to 2000 m (6562-ft.) ASL

350 V AC for 15 seconds (between each input channel and chas-
sis, and between input channels)

suoleoly1oads Q7 J81deyd
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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 V AC
Rated supply frequency 50 Hz/60 Hz
Anticipated transient overvoltage 2500 V
* Model 9780 Battery Pack 3.6 V
(Note) The AC Adapter has priority when connected
» The external 12 V DC power source (10 to 16 V DC)
« (Note) Wiring from the external power to instrument should be no
more than 3m long

When using the 21005 AC adapter: 30 VA (including the AC adapt-
er), 10 VA (HiLogger only)

When using an external 12 V DC power source: 10 VA

When using a 9780 Battery Pack 3 VA

When using the Model 9780 Battery Pack and saving data to a CF
card, approx. 2.5 hours (@25°C)

With the 9780 Battery Pack installed and the AC Adapter connected
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. 5509 (19.4 0z.) (without Model 9780 Battery Pack)
Approx. 620g (21.9 oz.) (With Model 9780 Battery Pack installed)

+5.0%f.s. at 3 V/m

+5.0%f.s. at 3V

Safety EN61010
EMC ENG61326 Class A

Display Section

Display character
Display type
Display resolution

Dot pitch
Backlight

English/ Japanese selectable

4.3-in TFT Color LCD (480 x 272 dots)

Waveform: Max. 20 divisions (time axis) x 10 divisions (voltage ax-
is)

(1 division = 20 dot (time axis) x 20dot (voltage axis))

Note: The number of displayed time axis divisions depends on the
display configuration.

0.198mm x 0.198mm
On, Off
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Display Section

Backlight life span Approx. 10,000 hours (continuously on)

Backlight saver Selectable from on, or auto-off after selectable interval
function

Backlight brightness Selectable from four levels (100%, 70%, 40%, 25%)

External Interfaces

USB standard USB2.0 compliant High Speed

Connector Series-mini B receptacle

Connecting devices PC

Function Supports data acquisition using a data acquisition application pro-
gram

Supports remote setting of measurement criteria using a data ac-
quisition application program
Transfer files between an installed CF card and connected PC

External storage

CF card
Slot One CompactFlash compliant slot
CF Card Type | accepted
Card type Flash ATA card
Card capacities Model 9727 (256 MB), 9728 (512 MB), 9729 (1 GB), 9830 (2 GB)
Data formats FAT and FAT32 supported
Storage contents « Setting configurations

* Measurement data (binary and csv format)
(data between A-B cursors can be saved)

» Screen images (compressed bitmap format)

* Calculation results

USB flash drive

suolreoly1oads QT Jeidey)d

Supported standard
Connector
Data format

Storage contents

High-speed USB 2.0
Series A receptacle
FAT, FAT32

« Setting configurations

» Measurement data (binary and csv format)
(data between A-B cursors can be saved)
» Screen images (compressed bitmap format)
* Calculation results
Functionality not available when the USB external interface is in use.

Usable device USB flash drive
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CF card/ USB flash drive common functionality

Drive-to-drive copying Files and folders can be copied between drives.

Measurement Input Section

Input terminals

Measurement object

M3 screw type terminal block (2 terminals per channel)
Pulse inputs use a special connector

* Voltage

* Thermocouple (K, J,E, TN, R, S, B)

 Pulse count integration (cumulative and instantaneous), revolu-

tion variations

Measurement ranges and resolution

Measurement Object | Range Measurable Range Max. Resolution

Voltage 100mV f.s. -100 mV to +100 mV 5uv
1V f.s. -1Vto+1V 50 uv
10V f.s. -10 Vto +10 V 500 pV
20V f.s. -20 Vto +20 V 1 mvV
100V f.s. -60 V to +60 V 5mV
1-5vV 1V to 5V 500 pVv

Temperature 2000°C f.s. -200°C to 1800°C *1 0.1°C

(thermocouple)

Pulse Integration 1,000M pulse f.s. |0 to 1,000M pulse 1 pulse

Revolution Variation |5,000/n r/s f.s. 0 to 5,000/n r/s 1inrls
n = pulses/revolution, from 1 to 1,000

*1: Upper and lower limits depend on sensor input range

Temperature
measurement
input range

K: -200°C to 1350°C
E: -200°C to 1000°C
N: -200°C to 1300°C
S: 0°C to 1700°C
(IS C 1602-1995)

J: -200°C to 1200°C
T: -200°C to 400°C
R: 0°C to 1700°C
B: 400°C to 1800°C
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Measurement Input Section

Measurement * Voltage: +0.1% f.s. (For the 1-5V range, f.s = 10 V)
accuracy e Thermocouple:
K, J, E, T: (-200°C to less than -100°C)+1.5°C
(-100°C or more) £1.0°C

N: (-200°C to less than -100°C) +2.2°C

(-100°C or more) +1.2°C
R, S: (0°C to less than 300°C) +4.5°C

(300°C or more) +2.2°C

B: (400°C to less than 1,000°C) +5.5°C

(1000°C or more) +2.5°C
Reference junction compensation accuracy:
+0.5°C (Horizontal placement)
+1°C (Upright placement)
(Add to thermocouple measurement accuracy when internal RJC
is enabled.)

Temperature Add (Measurement accuracy x 0.1) /°C to measurement accuracy
characteristic

Reference junction  Internal/External selectable (for thermocouple measurements)
compensation

Digital filter Off, 50 Hz, 60 Hz (cut-off frequency set automatically according to

recording interval) Q
Q
Cut-off frequency k=l
[HZ] o
Recording Digital filter Recording Digital filter )
interval 60Hz | 50Hz | Off |interval 60Hz | 50Hz | Off %
10ms 11.56k |11.56k 1s 1082 |108.2 3
20ms 578k |5.78k 2s 60 54.03 §
50ms 2.216k |2.216k 5s 60 50 11.56k =1
11.56k =
100ms 1.096k |1.096k 10s 60 50 I
200ms 542.5 542.5 20s or more |10 10
500ms 216.6 216.6
Input resistance 1 MQ+5% (broken wire detection disabled, for voltage and thermo-

couple measurements)
At least 800 k€ (with broken wire detection enabled for thermocou-

ple measurements)

Normal mode 50 dB minimum
rejection ratio (with 50 Hz input with 5 s recording interval, and 50 Hz digital filter
enabled)

(with 60 Hz input with 2 s recording interval, and 60 Hz digital filter
enabled)
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Common mode with 100 Q maximum signal source impedance
rejection ratio 100 dB minimum (with 50 or 60 Hz input and digital filter disabled)
140 dB minimum (with 50 Hz input with 5 s recording interval, and
50 Hz digital filter enabled)
(with 60 Hz input with 2 s recording interval, and
60 Hz digital filter enabled)

Broken wire (Temperature input) selectable On or Off, approx. 300 nA detection
detection current
Maximum input 30 V rms or 60 V DC (analog input channel)
voltage
Maximum rated 30V rmsor 60V DC (between each input channel and chassis, and
voltage to earth between input channels)
Anticipated transient overvoltage 330 V
Pulse input Non-voltage “a” contact (normally open)

open collector or voltage input

Maximum input Oto10Vv DC
voltage

Maximum channel- Non-isolated
to-channel voltage (channels use the Memory HiLogger common ground)

Maximum rated Non-isolated
voltage to earth (channels use the Memory HiLogger common ground)

Detecting level High: 2.5 V min., Low: 0.9 V max.

Pulse input period At least 200 ps (both H and L levels at least 100 ps)

Slope Either rising or falling edge pulse detection can be set for each
channel

Function Integrated count, revolution variation

(2) Measurement Functions
Basic Specifications

Recording interval 10, 20, 50, 100, 200 or 500 ms; or 1, 2,5,10,200r 30 s;0r 1, 2, 5,
10, 20 or 30 min; or 1 h

Recording length Any, with continuous recording selectable
(time span)

Recording repetition Repeatedly measures using the specified recording length
function

Timer function Records between specified start and stop times

Specifiable 24 colors
waveform colors
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Basic Specifications

Hybrid display * Simultaneous waveform and gauge display
configurations « Waveform display
« Simultaneous waveform and numerical value display
« Simultaneous numerical value and comment display
* Numerical value display
* Numerical calculation display (simultaneous calculation results
and waveforms)
 Cursor value display (simultaneous A/B cursor values and wave-

forms)
Waveform  Time axis (horizontal axis)
compression and 100 ms, 200 ms, 500 ms, 1s,2s,5s,10s,20s,30s, 1 min,
magnification 2 min, 5 min, 10 min, 20 min, 30 min, 1 h, 2 h, 5 h, 10 h, 12 h,

1 day/division

* Voltage axis (vertical axis)
%100, x50, x20, x10, x5, x2, x1, x1/2
(switchable to upper and lower limit settings)

Waveform scrolling  Horizontal scrolling

Waveform storage The last 3.5 M data points (recording time for one analog channel)
are stored in internal memory.
Data retained in memory can be observed by backward scrolling.

@]

=0

Trigger Section 2
Trigger method Digital comparison E
Trigger timing Start, stop, start&stop 8
Trigger source Analog input (CH1 to 10), Integrated pulse input (P1 to 4) §
External trigger Triggering occurs when the external trigger and ground terminals g‘
are shorted, or on falling edges from High (3to5V)toLow (0t0 0.8 &

V) levels. S

[72]

Maximum input voltage: 0 to 7 V DC
Minimum response pulse width: 1 ms H, 2 us L

Trigger criteria AND or OR of each trigger source, Trigger criteria can be set for
each channel.

Trigger types « Level Trigger

(analog and pulse) Triggering occurs when the signal rises (or falls) through a

specified value.

» Window Trigger
Triggering occurs when the input signal level enters or exits the
amplitude window defined by upper/lower thresholds.

Trigger level Analog channel: 0.025% f.s. (f.s. = 10 divisions)
resolution Pulse channel: 1c (Pulse count integration), 1/n r/s (revolution)
n = pulses/revolution

Pre-trigger Time span setting (any span). Settable with real-time saving.
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Trigger Section

Trigger output

Trigger input and
output terminals

Open-collector output (with 5 V output, Active Low)

Pulse Width: at least 10 ms

You can choose to enable output at trigger activation only or at both
trigger activation and measurement start.

Push-button terminals

Alarm Output

Output settings

Alarm Types

Latch setting
Beeper

Alarm output
characteristic

Output refresh

OR, AND
Output occurs when the logical sum (OR) or product (AND) of
alarm trigger sources is true.

The following criteria can be specified for each channel.

e Level :Analarm is output by input rising above or falling below
a preset level

« Window : An alarm is output by input crossing into or out of a win-
dow defined by preset upper and lower trigger levels

Alarm output can be set to be held (latched), or not.
On/Off
Open-drain output (with 5 V pull-up, active low)

At every recording interval

Miscellaneous

Numerical
calculations

Calculations

Calculation time
span

Cursor measurement
functions

Scaling functions
Comment entry
Event mark insertion

Four calculations are available at the same time

Average value, peak value, maximum value, Time to maximum
value, minimum value, Time to minimum value

Can be specified by A/B cursors, or whole waveform

Time difference between A/B cursors, potential difference,
potential at each cursor, time

Available for each channel independently
Provided

Event markers can be inserted by screen button or by signal input
at the trigger input terminal (exclusive function)

Screenimage capture Provided (compressed bitmap format)

function

Retain start condition
function

Provided
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Auto save function

Real-time saving

Auto setup function
Monitor function

Waveform backup
time function

Waveform backup time
Saving of settings

Waveform data (real-time), numerical calculation results (after
measurement), Power to the instrument must not be interrupted
while data is being saved.

Saves real-time waveform data to CF card in binary or csv format
Each recording length can be save in a separate file

Overwriting save is available

Up to 3.5 M data points in binary format can be loaded from a spec-
ified point (using one analog channel)

Power to the instrument must not be interrupted while data is being
saved.

Automatically loads settings from CF card at power on
Indicates momentary values without storing data into memory

Memory is retained (backed up) while the Memory HiLogger is
turned off when a charged 9780 Battery Pack is present or with the
Z1005 AC Adapter connected.

100 hours with a 9780 Battery Pack after full charge
Up to 10 setting profiles can be saved in the instrument's memory.

(3) Miscellaneous

Accessories
Options

See: "Confirming Package Contents" (p. 2)
See: "About options:" (p. 2)

suolreoly1oads QT Jeidey)d
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I 11.1 Troubleshooting

Inspection and Repair

b ChUON

AE

Do not attempt to modify, disassemble or repair the instrument; as
fire, electric shock and injury could result.

If damage is suspected, check the "Before Returning for Repair”

(p.146) section before contacting your dealer or Hioki representative.

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 periods

For replacement parts, contact your dealer or Hioki representative.

Battery pack

Part Life

LCD (to half

brightness) Approx. 10,000 hours

Model 9780 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 99IAISS pue aoueUBIUR TT Jo1deyd
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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 correctly?
« Is the battery pack installed correctly?

Verify that the power
cord is connected prop-
erly (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 QD 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.

« Is the "Waiting for pre-trigger" mes-
sage displayed?

« Is the "Waiting for trigger" message
displayed?

* Is the waveform display color selec-
tion box selected (X )?

When pre-triggering is
enabled, triggering is ig-
nored until the pre-trigger
portion of the waveform
has been acquired. Re-
cording starts when a
trigger occurs.

No changes occur
in the displayed

* Is the measurement cable connected
correctly?

Verify that the clamp sen-
sor or connection cable is

waveform. * Is the measurement range set prop- |connected correctly
erly? (p.29).

Data cannot be |¢Is the removal storage inserted prop- | "Using a CF Card/USB

saved to the re-| erly? flash drive" (p.91)

moval storage.

* Is the removal storage formatted?
e Is the
removal storage too low?

remaining capacity of the

If the cause is un-
known

e Try performing a system reset (p.123).

« All settings are returned to their factory defaults.
Appendix 5, "List of Default Settings" (p. A10)
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9780 battery pack
cannot be charged
(CHARGE LED is
not lit).

Please confirm that the surrounding tem-
perature is within 5 to 30°C range.

The temperature allowed
for charging on the

HiLogger is surrounding
temperature of 5 to 30°C.

(p-24)

Is the HiLogger stored for a long time in a
plugged condition?

The battery pack may
have deteriorated and
the battery life may be
expiring soon. (p.145)
Please purchase a new
battery pack. Please
contact your dealer or the
nearest HIOKI represen-
tative.If the HiLogger is
not used for more than a
month, please remove
the battery pack for stor-
age. (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.145)
Please purchase a new
battery pack.

Please contact your
dealer or the nearest
HIOKI representative.

11.2 Cleaning

To clean the instrument, wipe it gently with a soft cloth moistened with water or mild

detergent.

Wipe the LCD gently with a soft, dry cloth.

IMPORTANT

Never use solvents such as benzene, alcohol, acetone, ether, ketones, thinners
or gasoline, as they can deform and discolor the case.

E 99I1AIBS pue doueUBIUR TT Jo1deyd
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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

E mwmﬁ 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)

1 Verify that the power is off, and remove the measurement cables and

power cord.

2 Tum the Memory HiLogger over 3 Remove the lower case. Then
and remove the five screws affixing remove the two screws affixing
the lower case. the circuit board, and remove it.

Lower case
J i)

i Circuit board

»

@

Upper case Lithium Battery
Lithium Battery

4 Pull the lithium battery up from the cir-
cuit board, and cut the two leads with a

wire cutter.
Circuit board

CALIFORNIA, USA ONLY

This product contains a CR Coin Lithium Battery which contains Perchlorate
Material - special handling may apply.

See www.dtsc.ca.gov/hazardouswaste/perchlorate
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[ Appenax

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 remedial action indicated.

Error Messages

O
GsD To clear an error message, press the ENTER or ESC key.

Message Remedial Action

Battery low. Cannot access to the | Low battery charge: recharge or replace with
004 .
waveform backup and Media. a fresh battery pack.

FPGA is abnormal. Try updating the firm-
ware. Try updating the firmware, and if the er-
ror persists, submit the Memory HiLogger for
repair.

005 FPGA error.

Replace the USB flash drive. If the error per-
sists after replacement, the instrument needs
to be repaired.

Failure has been detected on power
013
source for USB memory.

Storage media has been removed When removing storage media during auto
014 without going through a proper save operation, be sure to perform the [Eject]
[EJECT] process. procedure.

Warning Messages

Appears just once when an error occurs. Disappears within a few seconds.
Also disappears when any key is pressed.

Message Remedial Action

The pressed key is disabled due to measuring
. or other operation.

101 Invalid key. Press the key again after the current operation

finishes.

The START/STOP key is disabled when the cur-
102 Cannot start measurement. rent screen is displayed. Switch to the Wave-
form screen before starting measurement.

Press the START/STOP key to stop measuring

103 Cannot change while measuring. before changing the setting

Xipuaddy
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Message Remedial Action
: ; The entered numerical value is out of the valid

201 Exceeding the setting range. range. Enter a valid value.

When [Type] - [Range] is selected, the mea-

204 (I\:/Leaansuergment range was surement range is automatically changed to

ged. match the upper and lower limits.
P Increasing the number of measurement chan-
Recording time has been

230 I nels has decreased Internal memory waveform
changed due to memory limit. data capacity.

231 The pre-trigger time setting has | Increasing the recording interval or length
been changed. requires reducing pre-trigger recording time.
Recording and pre-trigger times | Increasing the recording interval requires reduc-

232 have been shortened due to ing recording length and pre-trigger recording
memory limit. time.

Trigger or alarm settings for this | The setting ranges for count integration and

233 h
channel have been changed. revolutions have been changed.

: Broken wire detection is disabled (turned Off)

234 -oll—i'js(;b?:c;n out setting has been | honthe recording interval is set to 10, 20 or 50

) ms, or when the digital filter is disabled.
. | Broken wire detection is disabled (turned Off)

235 Exrrrgﬁtuégggngt be enabled with | |0 'the recording interval is set to 10, 20 or 50

gs. ms, or when the digital filter is disabled.
File partition period was The segment time span has been changed in

236 : i
changed. response to changing the recording interval.

: e The segment time span has been changed in

237 File partition time was changed. response to changing the recording interval.
When the record interval is 10ms | To select [CSV (real time)] or [CSV + Calc] for

238 or 20ms, the CSV automatic auto saving, the recording interval must first be
saving cannot be set. set to at least 50 ms.

Because the CSV automatic sav- A )
P : To select 10 ms or 20 ms recording interval, first

239 ing is set, the record interval select a non-CSV auto saving method.
cannot be set to 10ms or 20ms.

240 The timer stop time has been Set the timer stop time to a future time.
passed.

No waveform data is preset, so data saving and
calculations cannot be performed. Press the

801 No waveform data START/STOP key to start acquiring measure-

ment data.
’ - The A/B cursor positions are invalid (out of

802 Confirm the A-B cursor position. waveform range). Check the cursor positions.

303 No numeric calculation data Execute numerical calculation (p.111).

304  Invalid event marker. '(I)’g moving to an event mark that is not in mem-
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Message Remedial Action

An unexpected fault occurred while processing
401 File processing error afile on the CF card or USB flash drive. Turn the
Memory HiLogger off and back on.

The format of the file is incompatible with the
Memory HiLogger, or the file is corrupt.

Refer to 6.1, "About Saving and Loading Data"
(p.89) for loadable file formats.

402 cCannot load this file.

A CF card or USB flash drive is not present.

403 Insert a Media. Insert storage media.

No more files can be created because the direc-
tory is full. Check or perform the following:

1. System reset (p.123)

2. Verify that the removal storage is specified by
Hioki (p.91)

3. Reformat the removal storage (p.93)

If the message persists after performing the
above, either the removal storage or HiLogger
may be damaged. Contact your dealer or Hioki
representative.

404  Directory full

The removal storage as insufficient space to
405 Not enough capacity save the file. Delete files to increase free space,
or replace the removal storage.

There is inadequate battery life remaining.
Charge the battery or connect the AC adapter. If
you check the above and find no problem, the
CF card or instrument may be broken. Contact
your dealer or Hioki representative.

406 Process interrupted
(not enough battery capacity).

The removal storage is not inserted, or does not
have enough free space.

Insert a removal storage and manually save
needed data.

430 Some data was not saved.

431 Insert media to save waveform

; : Insert a removal storage.
data. Insert recording media. 9

Removable storage cannot be accessed.

432 Change media. Replace the CF card or USB flash drive.

This may appear while measuring using wave-
434 Media is full or cannot delete for_m auto save.

oldest wave file. Afile could not be saved: Not enough space on
the removable storage.

Not enough space on the removal storage.

435 Media is nearly full Replace with a new removal storage.

Battery charge is too low to save. Recharge, or

436 Saving intterruptted (low battery). connect the AC adapter
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Message Remedial Action
Some key operations are disabled because of
437 Saving wave data. the increased load during real-time saving.

Please wait for a moment. Minimize key operations as much as possible
during real-time saving.

; : This message is displayed to prevent accidental

This folder is protected. - )

438 . deletion of data folders. To delete a folder, first
Please rename for deleting. rename it.
: : Real-time saving was attempted without remov-
441 ILrJ]r?se;tvg]; (;gfao :Ifljill??) en}ggtlago on able storage, and with less than 50% internal
" | memory available. Insert removable storage.
The HiLogger cannot rename files with names
442  File name is too long to change. | longer than 26 characters. Use a PC to rename
the file.
443 For USB Communication mode, | Switch to USB Memory mode on the [System]

USB memory is not available. screen.

If the USB flash drive is removed while being
450 The save media changed to the | used as the save media during auto save oper-

CF card. ation, the save media will be changed to the CF
Card.

If the CF card is removed while being used as
451 The save media changed to the | the save media during auto save operation, the

USB memory. save media will be changed to the USB flash
drive.

An /O error occurred while accessing the re-

moval storage. Reformat the removal storage.

If the error persists, try a different removal stor-
501 File system error age.

(/O error). If this error occurs while using a good removal
storage, the HiLogger may be damaged, in
which case contact your dealer or Hioki repre-
sentative.

502 File system error

(Incorrect file handle)

503 File system error Turn the Memory HiLogger off and back on.

(system configuration) If the fault persists, perform system reset (p.123).

504 File system error

(not enough memory)

The removable storage could not be recog-

nized. Reformat the removable storage on a

PC. If the error persists, try a different remov-
505 File system error able storage.

(incompleted information). If this error occurs while using a good remov-
able storage, the HiLogger may be damaged, in
which case contact your dealer or Hioki repre-
sentative.
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Message Remedial Action
506 File system error Turn the Memory HiLogger off and back on.
(incorrect device) If the fault persists, perform system reset (p.123).
The requested write process (including dele-
507 File system error tion) could not be performed because the file at-
(file protected) tribute is read-only. Use a computer to cancel

the read-only setting.

The removable storage could not be recog-
nized. Reformat the removable storage on a
PC. If the error persists, try a different remov-
508 File system error able storage.

(failed to recognize the format). | If this error occurs while using a good remov-
able storage, the HiLogger may be damaged, in
which case contact your dealer or Hioki repre-

sentative.
The number of files to be processed exceeds
509 File system error the limit, so processing cannot be performed.
(limit of the number of files). Delete files to increase free space, or try anoth-

er removable storage.

An attempt was made to create a file with the
same name as an existing file. Change the
name of the file to be created (p.105).

510 File system error
(same name file)

Processing could not be performed because
files are in use by another executing process.
Wait for the current process to finish. If there is
no other executing process, turn the Memory
HiLogger off and back on.

511 File system error
(system busy)

The specified path name is too long.
Re-enter the name of a removable storage fold-
er from the PC.

File system error
512 (too long path name).

513 File system error

(no file)
514 File system error
(mode error) Turn the Memory HiLogger off and back on.
If the fault persists, perform system reset
515 File system error (p.123).

(invalid file handle)

File system error
e (file offset error)

Insufficient free space is available on the remov-
517 File system error able storage for the process to execute. Delete

(not enough capacity). files to increase free space, or try another re-
movable storage.

518 File system error The file name contains an invalid character.
(invalid file name) Rename the file (p.105).
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Message Remedial Action
519 F|I_e system error
(directory error)
File system error
et (invalid file type)
521 F!Ie system error
(file rename error)
522 File system error Turn the Memory HiLogger off and back on. If
(internal parameter error) the fault persists, perform system reset (p.123).
File system error
e (block size error)
524 File system error
(semaphore error)
525 File system error _
(not supported action)
ggvx;g&%ﬁ:gp?#rlﬁiantlo?omgds% Disconnect the USB flash drive from the instru-
ything ment. To use a USB flash drive, set the USB
680 memory receptacle. :
mode setting on the [System] screen to [USB
(You can choose USB mode on .
Memory] and then connect the USB flash drive.
the System screen.)
Now in USB Memory mode. Disconnect the USB communication cable from
Do not connect anything to USB | the instrument. To use USB communication
681 cable receptacle. functionality, set the USB mode setting on the
(You can choose USB mode on | [System] screen to [USB Communication] and
the System screen.) then connect the USB communication cable.
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Appendix 2 File Naming

File names are constructed as follows (must be exactly eight characters, not includ-
ing extension).

WAVEOOO1.MEM

1. File Type

3. File Extension

2. Automatic serial number

File Type | Folder Name 1. File Type 2. Automatic serial 3. File Extension
number

Settings Data | CONFIG CONF 0001,... 99999999 |.SET
DATA | )

Waveform  |(Foldersnamed | Manual Save: WAVE ), g5999999 | MEM (Binary)

Data by date are au- |Auto Save: (specified |, 1 CSV (Text) *3, 4
tomatically cre- | name) or AUTO ' '
ated) *2

Numerical Manual Save: MEAS

Calculation mgﬁﬁURE- Auto Save: (specified |0001, ...99999999 |.CSV *3, 4

Results name) or AUTO

Captured

Screen Im- PICTURE SCR 00001...99999999 |.BMP

age

*1 When auto saving waveform data and calculation results, automatically generated serial
numbers (up to eight digits) are appended to the specified file name. If no file name is
specified, AUTO is automatically entered.

(XXXX0001.MEM, XXX00001.MEM, XX000001.MEM, X0000001.MEM)

When auto numbering exceeds 9999, the file name characters are overwritten (right to
left) until all eight digits are used for serial numbers.

(Example: WAVE9999.MEM, WAV10000.MEM, ..)

*2 When [Deleting] is enabled with auto save, the oldest waveform file is deleted when the
CF card is full. When all waveform files within a date folder have been deleted, the folder
name (date) is automatically updated.

(Example:) Before updating: 12-07-17

After updating: 12_07_17_120719_101113 (old date_new date _new day and time)
Hyphens (-) are changed to underbars (_) and the date when the folder name was last
changed is appended.

(The example shows a new date and time of July 19th 2012, 10:11:13.)

*3 The TXT file extension is applied except when [Separator:Comma] is selected on the
[System] screen.

*4 Before loading data into a spreadsheet program such as Excel®, note that the number of
rows that can be loaded at one time is limited (to 60,000 rows in Excel 97 — 2003, and to
one million rows in Excel 2007).

Larger CSV files can be split by the following methods:
« Use a CSV file-splitting program (downloadable for free from Hioki's website).
« Before saving, select the [Split Save] saving method in the HiLogger.

Note: The number of rows recorded per minute with 10 ms recording interval is:
100 (data points per second) x 60 (seconds) = 6,000 rows

Xipuaddy



A8

Appendix 3 Text File (CSV) Internal Format

Appendix 3 Text File (CSV) Internal Format

Text files consist of header and data portions.
The header includes the following information related to measurement data.
(1) File name and version, (2) Title comment, (3) Start trigger time,

(4) Channel setting row content, (5) Channel setting rows, (6) Data row content, (7) Data rows

"File name","WAVEQO001.CSV","V 1.00"  eeeeses(1)
“Title comment”,"™  esessss(2
"Trigger Time","12-07-01 09:14:03"  eseeees(3)
"Ch","Mode","Range","Comment","Scaling","Ratio","Offset”  ssssses()
"CH-1","Voltage","100mV",","Off", "
"CH-2","Voltage","1Vv",","Off","-"
"CH-3""Voltage","10V", " "Off","
"CH-4","Voltage","20Vv","","Off","
"CH-5""Voltage","100V" "™ "Off","-* "-"
"CH-6""Voltage","1-5V" ™ *Off" " "
"CH-7","Tc","2000 C",' "Off" "
"CH-8","Tc","2000 C","","Off","-",
"CH-9""Tc","2000 C" "Off" -
"CH-10","Tc","2000 C",","Off",
"P-1", Count "1000000000c"
"P—2","Count","lOOOOOOOOOc", -
"P-3","Revolve","5000r/s","","Off","-","-"
"P-4","Revolve","5000r/s","" "Off","-""-"
"ALM","Alarm","","" )
“Time","CH-1[V]","CH-2[V]","CH-3[V]","CH-4[V]","CH-5[V]","CH-6[V]","CH-7[C]","CH-8[C]","CH-
9[C]","CH-10[C]","P-1[c]","P-2[c]","P-3[r/s]","P-4[r/s]","ALM-CH1","ALM-CH2" "ALM-CH3" "ALM-
CH4","ALM-CH5","ALM-CH6","ALM-CH7","ALM-CH8","ALM-CH9","ALM-CH10","ALM-
PLS1","ALM-PLS2","ALM-PLS3","ALM-PLS4","ALM-OUT","Event",  ssseses(6)
0.000000000E+00,-1.30000E-04,-5.05000E-03,-5.50000E-02,-1.10000E-01,-5.45000E-01,,- |
5.50000E-02, 3.59000E+01, 3.33000E+01, 3.17000E+01, 3.60000E+01, 0.000000000E+00,
0.000000000E+00, 0.000000000E+00, 0.000000000E+00,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
1.000000000E+00,-2.15000E-04,-5.25000E-03,-5.55000E-02,-1.10000E-01,-5.45000E-01 -
5.50000E-02, 2.62000E+01, 2.36000E+01, 2.28000E+01, 2.97000E+01, 0.000000000E+00,
0.000000000E+00, 0.000000000E+00, 0.000000000E+00,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
2.000000000E+00, 1.06000E-03,-4.60000E-03,-5.50000E-02,-1.10000E-01,-5.45000E-01,-
5.35000E-02, 1.73000E+01, 3.06000E+01, 2.99000E+01, 3.25000E+01, 0.000000000E+00,
0.000000000E+00, 0.000000000E+00, 0.000000000E+00,1,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,
3.000000000E+00,-2.30000E-04,-3.55000E-03,-5.50000E-02,-1.09000E-01,-5.45000E-01,-
5.45000E-02, 5.06000E+01, 4.49000E+01, 4.11000E+01, 5.32000E+01, 0.000000000E+00,
0.000000000E+00, 0.000000000E+00, 0.000000000E+00,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
4.000000000E+00,-8.50000E-05,-5.05000E-03,-5.55000E-02,-1.10000E-01,-5.45000E-01, -
5.50000E-02, 3.49000E+01, 3.28000E+01, 3.17000E+01, 3.56000E+01, 0.000000000E+00,
0.000000000E+00, 0.000000000E+00, 0.000000000E+00,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
5.000000000E+00,-6.35000E-04,-5.45000E-03,-5.65000E-02,-1.10000E-01,-5.45000E-01,- |
5.55000E-02, 2.04000E+01, 1.89000E+01, 2.49000E+01, 2.66000E+01, 0.000000000E+00, , (7)
0.000000000E+00, 0.000000000E+00, 0.000000000E+00,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, ‘
6.000000000E+00,-1.10500E-03,-5.25000E-03,-5.55000E-02,-1.10000E-01,-5.45000E-01,-
5.55000E-02, 2.29000E+01, 2.27000E+01, 2.46000E+01, 2.19000E+01, 0.000000000E+00,
0.000000000E+00, 0.000000000E+00, 0.000000000E+00,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
7.000000000E+00, 5.85000E-04,-5.10000E-03,-5.55000E-02,-1.10000E-01,-5.45000E-01, -
5.60000E-02, 2.73000E+01, 2.53000E+01, 2.45000E+01, 2.31000E+01, 0.000000000E+00,
0.000000000E+00, 0.000000000E+00, 0.000000000E+00,1,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,
8.000000000E+00, 1.08000E-03,-4.45000E-03,-5.50000E-02,-1.09000E-01,-5.45000E-01,-
5.50000E-02, 5.21000E+01, 4.28000E+01, 3.89000E+01, 6.01000E+01, 0.000000000E+00,
0.000000000E+00, 0.000000000E+00, 0.000000000E+00,1,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,
9.000000000E+00,-2.45000E-03,-5.85000E-03,-5.60000E-02,-1.10000E-01,-5.50000E-01 -
5.60000E-02, 2.33000E+01, 2.37000E+01, 2.48000E+01, 2.64000E+01, 0.000000000E+00,
0.000000000E+00, 0.000000000E+00, 0.000000000E+00,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
1.000000000E+01, 1.05000E-04,-6.35000E-03,-5.65000E-02,-1.11000E-01,-5.50000E-01,-

0

0

RG]

1,-5.5
5.65000E-02, 1.06000E+01, 1.39000E+01, 1.58000E+01, 1.28000E+01, 0.000000000E+00,
0.000000000E+00, 0.000000000E+00, 0.000000000E+00,1,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0, )
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Appendix 4 Binary File Size Calculation

(Byte units)

File size = Header size + Data size

Header size = Text header size + Binary header size

Text header size =512 x (4 + no. of analog channels x 2 + no. of pulse channels x 2

+ no. of alarm channels x 28)

Binary header size =512 x (5 + no. of analog channels + no. of pulse channels
+ no. of alarm channels)

Data size = no. of analog channels x 2 + no. of pulse channels x 4
+ no. of alarm channels x 2

You can check an estimate of the remaining time available on the attached CF card/ USB
flash drive on the [Setting] screen.

(About 90% of the time calculated using the above formulas is displayed as the [Avail-
able save time] on the [Setting] screen, reflecting the fact that file and other informa-
tion apart from actual data is also stored on the media.)

Timer-
Displays an estimate of the re-
maining time available on the at-
tached CF card/ USB flash drive. [Py
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Appendix 5 List of Default Settings

When shipped from the factory or initialized to factory defaults, the settings are as

follows.
Screen | Setting Item | Default Setting Screen |Setting Item | Default Setting
Setting |Interval 10ms Trig& |Trig Func Off
Filter 60 Hz Alm Timing Start
Time/DIV 100ms/div Trig Source
Cont Oon Start| OR
Repeat Off Stop |OR
Numerical off Ext Trig
Calc. Start | Off
Calcl Off Stop | Off
Calc2 Off Pre-Trig 0d Oh Om Os
Calc3 Off Alarm Off
Calc4 Off Source |OR
Timer Off System | Start Backup | Off
Auto Save Off Backlight
Off
CH CH1to10andP1lto4 Saver
On/Off -
all On Backlight 100%
- Brightness 0
Input CH1 to 10: Voltage,
P1 to 4: Count Display Color |Black
Range 100mV Beep Sound |On
Thermo cou- External Tri .
ple K In 9 Trigger
Burn Out Off Time Disp Time
RJC Int Language English
Count Mode |Add SAVE Key
A Select & Save
Pulse/Rev 1 Operation
Slope T Decimal Mark | Dot
Disp Span Position Separator Comma
Voltage and Revolve: USB memory | ;5 Memo
Zoom x1, Tc: x20 mode v
Voltage: 50%,
0 pos Tc and Revolve: 0%
Voltage: 0.05,
Temperature: 100,
Upper Count and Revolve:
5000
Voltage: -0.05,
Lower|Tc, Count and Re-
volve: 0
Scaling Off
Start Trig. Off
Stop Trig. Off
Alarm Off
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Appendix 6 Maximum Recordable Time

When saving waveform files in the form of binary data to either the instrument's internal
memory or the CF card or USB flash drive, maximum recording times are as follows.
The indicated times apply when recording all channels. Maximum recording time is
inversely proportional to the number of recording channels.

Because the header portion of waveform files is not included in these calculations,
actual times should be expected to be about 90% of the listed values.

Day values beyond 365 are not shown in the table.

When saving data in text format (CSV), the maximum recording time is reduced to 1/

10 of the value indicated in the table or less.
(d: days/ h: hours/ min: minutes/ s: seconds)

Recording capacity
Interval im'éﬁiﬁnle'i%w o727 9728 9729 9830
(7MB) (256MB)* (512MB) (1GB) (2GB)

10ms 32min 19h 37min 1d 15h 14min 3d 6h 29min 6d 12h 58min
20ms 1h 4min 1d 15h 14min 3d 6h 29min 6d 12h 58min 13d 1h 57min
50ms 2h 40min 4d 2h 6min 8d 4h 13min 16d 8h 26min  |32d 16h 53min
100ms |5h 21min 8d 4h 13min 16d 8h 26min 32d 16h 53min |65d 9h 47min
200ms | 10h 43min 16d 8h 26min  |32d 16h 53min |65d 9h 47min | 130d 19h 35min
500ms |1d 2h 49min 40d 21h 7min 81d 18h 14min [163d 12h 29min |327d 59min

1s 2d 5h 39min 81d 18h 14min |163d 12h 29min |327d 59min -
2s 4d 11h 18min 163d 12h 29min [327d 59min — -

5s 11d 4h 16min — - — -

10s 22d 8h 33min |- - - -

20s 44d 17h 6min - - - -
30s 67d 1h 39min |- - - -

1min 134d 3h 18min |- - - -

2min 268d 6h 36min |- - - -
S5minor | _ _ _ B

more

Maximum Recordable Time =

Recording capacity ! x Recording interval (s)

No. of recording channels " x 2
*1. Recording capacity: 7 x 1024 x 1024 (for internal memory)

*2. No. of recording channels = (no. of analog channels) + (no. of pulse channels x 2) + (alarm
channel)
*3 Discontinued model
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LR8431-20 Measurement Values

Model 16 bits
LR8431-20 0 1 8000 FFFE FFFF
100 mV -OVER -163.835 mV [0.000 mV  [163.830 mV |OVER
1V -OVER -1.63835V [0.00000V |1.63830V |OVER
10V -OVER -16.3835V  |0.0000 V 16.3830V  |OVER
20V -OVER -32.7670V  |0.0000 V 32.7660V |OVER
100 V -OVER -163.835V  [0.0000 V 163.830V |OVER
Thermocouple |-OVER -3276.7°C  |0.0°C 3276.6°C OVER
Model 32 hits
LR8431-20 0 1 3FFFFFFE 3FFFFFFF
Integration Oc 1lc 1073741822 c OVER
Revolution Orls 1r/s 1073741822 r/s OVER




Al3

Appendix 8 Concerning Noise Countermeasures

Appendix 8 Concerning Noise Countermea-
sures

Mechanism of Noise Introduction into Thermocouple Temperature Mea-
surements

What are the sources of noise?

Within a factory, power is provided by large current flows at 50/60Hz. The main
loads are primarily L loads, such as motors and solenoids; in addition, large current
pulses are produced by capacitor input-type switching power supplies for device
such as inverters and high-frequency induction furnaces. Basic wave component
leak current, harmonic wave current, and other types of noise become mixed into the
flow from each ground point to ground lines.

What are the paths of noise propagation?

« Common mode voltage introduced between the ground points of the device being
tested and the instrument leaks to the input signal lines

« AC magnetic fields produced by current in power lines couple into loops in the

input signal lines

Coupling due to electrostatic capacitance between input signal lines and power

supply lines

What is common mode noise?

Noise that is generated between ground and the "+" and "-" input terminals of the

instrument.

What is normal mode noise?

Inter-line noise that is generated between the "+" and "-" input terminals of the instru-

ment.

Example of Connections Where Noise Can Affect Measurements

Device bemg Instrument

Tested an f : ?
<ermocouple Y Vi
A AP b

Z2

iy
L

---‘

z

When using a thermocouple to measure temperature, noise can affect measurements
unless both the device being tested and the instrument are grounded.

Although there is no problem if the instrument is running on battery power, the instru-
ment must be connected to ground if an AC adapter is being used.

Xipuaddy
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Equivalent Circuit of Noise Introduction Path

Measurements are directly affected by normal mode voltages from electromagnetical-
ly induced noise resulting from electromagnetic coupling into looped instrument input
lines by AC magnetic fields produced by inverters and commercial power lines, as
well as the capacitive coupling that results from interline capacitance.

Electromagnetic
. Coupling /™
Inverter or Commercial P g// N
PN
Power Supply / ,,i,,,:\\\ \
DA (Losa
qﬂ‘ r'/“ Pl . N
NI )\\( Electrostatic Coupling
PAN !
\ { Instrument
Rs R :
Signal Voltage Enm Enm I
g g ;TES Normal Mode Voltage i Vin
AT O—r b
ne )T 2]y i

i|za

NN

Coupling Impedance |jz3|

| Voltage Generated by Ground Current h

(common mode voltage) il
23 a2 <
= %Zearth oM arth = ?Zearth
Ground Ground Impedance _ oround

Resistance a iearth d Resistance

Leak current from other devices and ground current
flow due to difference in ground potential.

Common mode noise results from the interposition of ground impedance between
the ground point of the device being tested and the ground point of the instrument,
and from capacitor coupling between the ground wire and noise source.

Common mode noise is converted to normal mode voltage (Enm) that is added to
the "+" and "-" input terminals of the instrument as a result of the noise current (i1)
and (i2) that flows to the coupling impedance (Z1) and (Z2) between the "+" and "-"
input terminals of the instrument and ground. Because common mode noise is gen-
erated between the input pins, it has a direct effect on the measurements.
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The Importance of Device Grounding

Ground the instruments (Model LR8431-20) securely

The LR8431-20 is designed so that the chassis is grounded when the three-prong
power cord from the adapter is plugged directly into a grounded, three-prong recep-
tacle.

If a three-prong-to-two-prong adapter must be used on the AC adapter power cord
and therefore the instrument is not grounded, the instrument can still be grounded by
connecting a grounded wire to the GND terminal (a pushbutton terminal) located on
the side of the LR8431-20.

Securely ground the chassis of the device being tested.
Securely connect the chassis of the device being tested to a good ground.

Device being I Instrument
ANV [+l ?

Tested
Thermocouple
& AR

Vin

!
J

Grounding Both the Device Being Tested
and the Instrument

Connecting the chassis GND on the signal side to the instrument chas-
sis

When connecting the chassis ground of the LR8431-20 to the chassis ground of the
device being tested and then to ground, use a wire that is as short and as thick as
possible to bring both pieces of device to equal potential.

1':&’|

) - — Chassis GND of In-
e __:— - strument being Test-
EL}Q" od
I--* th

Xipuaddy
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Running the instrument (Model LR8431-20) on battery power

When the instrument is being powered by batteries and the AC adapter is not con-
nected, the ground current loop is eliminated, making it possible to reduce the

effects of common mode noise.

For measurements of short duration, powering the LR8431-20 with batteries is an

effective method for eliminating noise.

Common Mode Noise Countermeasures

\

Inverter or Commercial

\
\
\
\

Electro Magnetically Induced

Power Supply ‘ [/} Noise ~
() i o
117/}  Electrostatic Inductance Noise
Device being / Instrument
Tested H MO )—F ,
Enm H
<I’hermocouple Normal Mode Voltage Vin
: ,{, r - :
: T :
: i>-8! 1i1=0
Ground Wire )

Voltage Generated by Ground Current

” Ground Impedance
learth

Connect the chassis GND on the signal side
to a good ground with a sufficiently low
ground resistance. |If there is still a large
amount of noise, it may be possible to re-
duce the effects of common mode voltage
by connecting a bypass ground wire to the
GND terminal on the instrument.

Noise current (i1) and (i2) can be sup-
pressed by suppressing the common
mode voltage with a low-resistance
ground wire or a bypass between ground
poles. This suppresses the generation of
normal mode voltages and reduces the
effect on measurements.

vice.

If it is not possible to simply ground the instrument or the signal side, connect a ground
wire between the chassis GND of the instrument and the signal side to equalize ground
potentials. A basic requirement for obtaining stable measurements is to ground the de-
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Blocking Noise from External Sources

Keep signal lines away from noise sources

Keep input signal lines (of the thermocouple) away from wiring that is a noise source
(such as power lines, etc.), and make any permanent installation with as much sep-
aration as possible; for example, by running wires through a separate duct.

Use shielded twisted pair wiring

It is effective to use shielded twisted pairs for the input signal lines (of the thermo-
couple). Twisted pairs are effective for preventing electromagnetic induction, and
shielded wires are effective for preventing electrostatic induction.

The shielded wires should basically be grounded on the signal source side. If it is not
possible to connect the signal source to ground, connect it to the chassis GND on
the LR8431-20. Note that doing so has no effect if the LR8431-20 is not itself con-
nected to ground through the three-prong power cord, etc.

Shielded twisted pair wires for the thermocouple can be obtained from thermocouple
manufacturers.

Normal Mode Noise Countermeasures
Inverter or Commercial -

N - Power Supply Line

Instrument

Device being

Device Electrostatic
este i+

7 Coupling

Vin

Shielded
Twisted Pair
Wires

The shielding for the signal lines
— is grounded on the signal side \ =

Keep the signal lines (of the thermocouple) away from wiring that is a noise source
(such as power lines, etc.). Itis also possible to shield the signal lines from elec-
trostatic coupling and to block noise by grounding the shield.

~ " s
t
W
H '\\‘\//”' X
W H

~

!kl cccee

Ground Wire

If the signal side is not grounded or if it is grounded inadequately, connect the instru-
ment to ground. Also ground the shielding for the signal wires on the instrument side
securely.

Xipuaddy
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Insulation from noise sources (temperature measurement by thermocou-
ple)

The analog input channels are insulated from the chassis and each other. Therefore,
the instrument allows you to attach the thermocouple directly to a conductor with a
potential to measure it, provided that the voltage to ground does not exceed the
maximum rating. If noise is likely affect measurement, wrap heat-resistant tape
around the thermocouple for insulation, or use an ungrounded thermocouple and
electrically insulate the input line.

Setting the Digital Filter

To remove noise from input signals, the digital filter can be set for the analog chan-
nels.

The longer the recording interval is, the larger the noise reduction effect becomes;
this ensures highly accurate measurement with little scatter.

See: For recording interval and cutoff frequency (p.139)

For example, assuming that the digital filter is set to 60Hz, noise reduction in the
supply frequency is maximized at a recording interval from 2 sec. to 1 hr.

Inserting a Capacitor in the Signal Line

When noise affects the signal source directly or when measuring high-frequency
pulses, it is effective to insert a capacitor between the "+" and "-" input terminals so
that the noise does not enter the LR8431-20. When inserting a capacitor, use one
with a rated voltage that is equal to or exceeds the input voltage.

When a capacitor is inserted between the "+" and "-" input terminals, there are no
restrictions on the recording interval because the filter is applied before the channel
scan operation.

Device bein Instrument

Tested

=
<

HE '\/\/\,n l =
Thermocouple Vin

- rr Al |

r
(SN

. / 1

The capacitance of the capacitor should range from several LLF to
several thousand UF. Insert the capacitor between the "+" and "-" in-
put terminals.
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Appendix 9 Using the Application Program

The following features are available when using the supplied computer application program.

Display on the computer screen waveform files
that were saved to CF card or USB flash drive
on the Memory HiLogger.

Convert binary data to CSV format for import-
ing to spreadsheet programs on the computer.

Configure Memory HiLogger settings on the
computer, and transfer to the Memory HiLogger.

Search event marks and mea-
surement data using various
criteria such as maxima and
fluctuation values.

p
Acquire batch measurement
data in real time from up to five
HiLoggers on one computer
using USB connections. Moni-
tor waveforms, numerical val-
ues and alarm output status in

real time while measuring.
A\

The Logger Utility application program needs to be installed on the computer before
use. A USB driver also needs to be installed on the computer to enable communica-
tions with the Memory HiLogger. (If the firmware of the LR8431 is version V1.12 or
later and the Logger Utility is version V2.00 or later, USB driver installation is not
required.) The application program can be downloaded from Hioki's website. (p.1)

Use the following procedure to install the software on the computer. Verify operating
environment compatibility before installing. For details such as application program
operating instructions, read the instruction manual (PDF file) provided on the CD.

Operating Environment 1
» OS: Windows XP (32-bit) 2
Windows Vista® (32-bit/64-bit)
Windows 7 (32-bit/64-bit) 3
Windows 8 (32-hit/64-bit)
Windows 10 (32-bit/64-bit) 4
Windows 11 (64-bit)
e CPU: 1 GHz or faster x86 or
64-bit processor
« Monitor Resolution: 1024 x 768 dots or
better 65536 colors or more
* Memory: 1 GB or more RAM (32-bit),
2 GB or more RAM (64-bit)
« Interface: USB

* Hard disk: 3.0 GB or more of available space

3

Install Logger Utility (p. A20).
Install the USB driver (p. A23).

Connect the AC adapter to the in-
strument and turn on the power.

Set the USB mode to [USB Com-
munication] on the [System]
screen.

Connect the instrument and com-
puter with the USB cable (p. A26).

Xipuaddy
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M’l-:_ Because the USB mode on the [System] screen must be set to
[USB Communication], it is not possible to record data to or load
data from a USB flash drive while using the Logger Utility applica-
tion software. The [USB Memory], [USB Communication], and
[USB Drive] USB mode settings are exclusive and cannot be used
simultaneously.

Installing Logger Utility

Follow the procedure below to install Logger Utility. This explanation is for installing
the software on Windows XP. The messages displayed may differ slightly depending
on other operation system or settings you are using.

Important

If you are running software such as antivirus software, be sure to end the soft-
ware before you start the installation. The installation may not be performed
properly if antivirus software is running.

4 Start up Windows.
Exit all running applications.

2 The Logger Utility can be downloaed from Hioki's website. (p.1)

Unzip the downloaded file (ZIP format). Click and launch [Setup.exe].

e—————————————————————— -

If the installer do not start, exe- | “*ssesmiEEs o
cute "setup.exe" from the CD- L% 2 oo e s v waalis scoess th viur conpter
ROM drive.
In Windows Vista®/Windows 7/ |-| e’ v i i e
Windows 8/Windows 10, T
Although the dialog which ask for |t R e
installation permission of applica-
tion, click [Allow]. + Cpnce
1o | kol nima fw page nior ANERITE
iy
= Dl
e At T mknd e lpt i aibatha W e e v a e e
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3n the installer, click [Next] . S
and confirm the installation oo to P 1] el LRy rep izl S
destination. ﬁ‘:

B e e e ] Mg ol sl T S L Lo S e P
L]

SRR T s s s e D pn e ]
8 Mt (L ST ERSTY ) P RCOME  l CVRA EE dapieh 1abd 1
B BT

The end user license agreement [ES— |
is displayed. T ﬂ. |
Read the EULA, then select e e prar— Tt | | |

[Agree], and click [Next].

B SR L LEH

The installation destination folder :
can be changed on this screen. Tt ol ayiony ol ﬂr

Vi pemgna ol samgi B | e e 8 i ki
e rmue S b b Vs Tl e bl mm e r i Taeey

If you are not changing the instal- e
lation destination, click [Next]. ( s )

LT Nt BT s Ay

To change the installation desti-
nation, click [Browse] to select i S mm =i

another folder. E) m

teim T

| Sl
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Fa HE®I; ppper B

Ing' Cendirm Irestmilion ﬂl

4 Click [Next] to start install-

Voo m = remp m Y g Feby o e e

[t g i et g e

Installation starts.

P HIE 1 g L iy

Irstrllizag MIEIE | ngoer EHidy ]
Progress is displayed during in- .

stallation.

B L s ]

Flad = e

To interrupt installation in prog- T HE L LA e

ress, click [Cancel]. N — ﬁ

S s D ol Do e i b ]

= Pa=— L

Installation finished
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Installing the USB Driver

Install the USB driver before you use the instrument with a USB connection.

The USB Driver can be downloaded from Hioki's website.

If the firmware of the LR8431 is version V1.12 or later, USB driver installation is not
required.

See: "Information on download site" (p.1)

4 Install the driver.

If you are using the Windows Vista® /Windows 7/Windows 8/Windows 10 64bit
version:

If [Logger Utility] is already installed, run the CD from the following location.
[c:\Program Files(x86)\HIOKI\LoggerUtility\Driver\SetupDriver64.msi]

Depending on the environment, the dialog box may take some time to appear so please
wait till it does so.

2 Click [Next].

P EEEX | ayer S0 O

s osme 15 Bren B agger USRS Do Selip
‘@i

o O e e e Pl ' el 1 o Y L0 O et '
e

CAFINL T cimters i e, e By § e s 3 e e e
¥ imcpumuargter 1 T2 1 Lt Y A B SO ] Mgt £ gt
e R e e e Ty e e el b Ty

3 Check [Next].

Tepbnrd s isliomen Fakis

When you want to change the in-

stallation destination, click o S 0 s i
[Browse...] to change the folder it Ui b o ion s o e i
to install into. Normally, there is no Fie )
need to Change = ey F e P RS by U0 L L _|._ ol 3

Xipuaddy



A24

Appendix 9 Using the Application Program

4 Click [Nex].

Start installing.

Installing.

For Windows XP

During the installation, a mes-
sage saying that the software
has not passed Windows®
Logo testing will appear a few
times, click [Continue Any-
way] to continue installing.

Cardiom | ressliains 1

T b ol e ol o8 O e Ll | et i e | T

Ul Nkl b 7 e i

el LD & oopged aEa i Lo

e L

e, il

Sefewre mmlleicn

I"-: Tl it et e e Pl VROE il A IO
Sprimgy bl p oo iy ek a0 |gima o
S b b i i |

pea il lmdemy e iav e

[ i ]

| Cotrmmmmseen | | 300 redabotery




For Windows Vista®/Win-
dows 7/Windows 8/Windows
10

When a dialog box requesting
your permission to continue the
program appears, click [Con-
tinue].

Sometimes another dialog box
requesting your permission to
install the software may ap-
pear. When it does, check “Al-
ways ftrust software from
“HIOKI E.E. CORPORA-
TION"and click [Install] to con-
tinue.

B When installation is com-
pleted and the dialog box
appears, click [Close] to
exit.

This completes the driver in-
stallation.
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A TR R R P A R LR b e e

Tl Rl (]
i | [T -
s b &
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Connecting the Memory HiLogger to the Computer with a USB
Cable

Install the USB driver before you use the instrument with a USB connection. (p. A23)
If the firmware of the LR8431 is version V1.12 or later, USB driver installation is not
required.

&m e Do not pull out the USB cable during data transfer. Doing so
would prevent proper data transfer.

* The Memory HiLogger 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.

Set the USB mode on the [System] screen to [USB Communication] before con-
necting the USB cable to the instrument. Connecting the USB cable without en-
abling USB Communication mode will prevent the instrument from being able to
communicate with the Logger Utility.

S
1 Orient the USB cable plug 2 Connect the AC adapter to the
properly, and insert it into instrument and turn on the power.

the receptacle.

3 Connect the other end of the cable
to a USB port on the computer.

| 2

Connecting with the HiLogger
the first time

The HiLogger is already
recognized

For Windows Vista®/Windows 7/Win- "

dows 8/Windows 10 Start the Logger Utility (p. A29)
The HiLogger will be recognized automat-
ically and the device will be ready to use.

For Windows XP

A “Found New Hardware Wizard” dialog
box will appear and the new hardware de-
tection wizard will begin (next page ).




A27

Appendix 9 Using the Application Program

Windows XP
4 Connect the instrument and computer with the USB cable.
After the "Found New Hardware" window appears, the [Found New Hardware Wizard]
dialog box will appear.

2 Check “No, not this time” Tt e e Rt d
and click [NeXt] ‘wolcame b e Fousd Hirw

H o i A ]

3 Check “Install the software
automatically (Recom-
mended)” and click [Next].

PR e ke o wbk g e dligans ITh

)

] T

Please wait while the driver is
being installed.
Pleare modl winle B snewerd ool ol b wdimas

J ) Oy R DL E

-

Xipuaddy
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4 message sayng hal e o

software has not passed
Windows Logo testing will l_"-.l T sutbeme s mawebiing b b
appear a few times, click EIFEEREM PR SR AL

[Continue Anyway] to con- It 18 B s g e L ot
. . . - L u
tinue installing. e

Coidoiihie] friras i afabcds 3 o i ilteid i dulpr e i
e g sigming e el apeaden el yen renles
Bl b ol e Tk Dbk Wb caa® ilrasgip
e ey Lkl peg dep @) opsiafabae moa ord
CiLiwd T ol B il e i ol T Rk
parspd abrdumy Loge. dnken

4

o Samen | | F70P v b

B When installation is com-
plete, the next dialog will
appear. Click [Finish].

Twwsy How Hasdume Whm e

i e Foraied Haw'
e i s w0y i)

[N S S L o ey g S

b R S

This completes the driver in-
stallation.
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Starting and Ending Logger Utility

Starting Logger Utility

From the Start Menu of Windows®, click [All Programs] - [HIOKI] - [Logger Utility] -
[Logger Utility].

vl & Lo imey b * | Logne R

! Click l El Loy @l'ﬁll- aff Conga b

' glar

Logger Utility starts with the settings in the same state
as when the software was last ended. When you want
to initialize the settings, click [Initialize All Settings]
from the File menu.

Ending Logger Utility

Click [Exit Application] from the File menu of the main screen. Alternatively, you can
click the [x] close button at the top right of the main screen.

Uninstalling the Logger Utility

Use the following procedure to uninstall the program.

4 From the Windows® Start menu, select the [Control Panel], and double click
[Add or Remove Programs].

E. ..... i
B M P i
i e
., SRS -
E} o - s
ﬁ' oy e iy | e
e

The [Add or Remove Programs] screen
appears.

2 From the list of installed programs, select [Logger Utility], and remove it.
You are returned to the [Add or Remove Programs] screen.
Settings files are not deleted during uninstall, so if no longer needed, delete them man-
ually.

Xipuaddy




A30

Appendix 10 Frequently Asked Questions

I Appendix 10 Frequently Asked Questions

Here are some common questions and answers about the HiLogger.

Installation and Settings

Question

Remedial Action

Reference page

How to measure the tempera-
ture of an object having ap-
plied voltage?

The instrument provides this func-
tionality. Since the maximum chan-
nel-to-channel and channel-to-
ground voltage is 30 Vrms AC or 60
V DC, exercise caution not to ex-
ceed those levels. When exceeding
them, take steps to prevent the volt-
age from being applied to the instru-
ment, for example by using an
ungrounded thermocouple.

Precautions in 2.3,
"Connecting Mea-
surement Cables to
the Memory HiLog-
ger" (p.29)

What is the maximum measur-
ing time using the battery
pack?

The maximum measuring time is
about 2.5 hours (25°C reference val-
ue when saving data to a CF card).
When using a USB flash drive, note
that the amount of time that mea-
surement can be performed with the
battery pack may be shortened de-
pending on the USB flash drive be-
ing used.

2.1, "Using the Bat-
tery Pack (Option)"
(p.24)

What is the power consump-
tion?

Normal consumption is about 3.5
VA, and maximum (while charging
the battery with maximum LCD
brightness) is 10 VA.

"Maximum rated
power" (p.136)
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Question

Remedial Action

Reference page

Can recording resume auto-
matically after a power outage?

Enable Auto Resume. Recording will
automatically resume after a power
outage.

Because data measured before the
outage is not retained in internal
memory, we recommend enabling
auto saving to removable storage.
However, if the power goes out
during real-time save operation, the
data on the CF card may be corrupt-
ed. It is recommended to back up
the power supply with the battery
pack. However, data on the CF card
may still be corrupted if the battery
pack power supply fails during an
extended power outage.

High-end LR8400 series instru-
ments use a built-in, high-capacity
capacitor to perform file termination
processing in the event of a power
outage, allowing them to save data
up to the time of the outage.

"Using the Auto-Re-
sume Function (Re-
sume After Power
Restoration)" (p.118)

If battery power fails while the
instrument is being powered by
the battery, will recording re-
sume when AC power is re-
stored?

When battery power fails while the
instrument is being powered by the
battery, the instrument will not turn
back on until the power switch is cy-
cled from OFF to ON. A high-end
LR8400 series instrument is recom-
mended for applications requiring
this type of operation.

2.1, "Using the Bat-
tery Pack (Option)"
(p.24)

How to minimize thermocouple
measurement error when mov-
ing the HiLogger between plac-
es with much different
temperatures?

For thermocouple measurements,
terminal temperature is measured
by an internal sensor to provide ref-
erence junction compensation.
When the ambient temperature
changes abruptly, or when air blows
directly on the terminals, errors oc-
cur due to thermal imbalance be-
tween the terminals and emperature
sensor.

When the HiLogger is moved to a lo-
cation with significantly different am-
bient temperature, allow at least 30
minutes for thermal equalization be-
fore measuring.

"Instrument Installa-
tion" (p.6)
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Question

Remedial Action

Reference page

When connecting a thermo-
couple directly to the HiLog-
ger, should reference junction
compensation be set to exter-
nal (EXT) or internal (INT)?
How is accuracy affected?

Select INT when connecting a ther-
mocouple (or compensating leads)
directly to the HiLogger.

Overall measurement accuracy is
the sum of the accuracies of the
thermocouple and the reference
junction compensation (RJC).
Example: When measuring a tem-
perature from -100°C to 1,300°C
with a K thermocouple

The measurement accuracy is
+1.5°C, obtained by adding the ref-
erence junction compensation accu-
racy of +0.5°C to the temperature
measurement accuracy of +1.0°C.

"Temperature Mea-
surement Settings"
(p-49)

How to display only CH1 to
CH3?

Select only the channels to be used
on the Input Channel Settings dis-
play. To acquire data without dis-
playing it, select X as the waveform
display color.

3.4, "Setting Configu-
ration 2 — Input Chan-
nel Settings" (p.47)

"Selecting Waveform
Display Color" (p.54)

lam measuring humidity with a
converter that converts 0 to
100% RHto 1to 5 V. How can |
read humidity directly?

Set the scaling method to [2-pt], and
enter the values.

(2:1 conversion — 0, 2:5 conversion
— 100, units: %RH)

"Converting Units
(Scaling function)”

(p-56)

Question

Remedial Action

Reference page

Why does measurement not
start when "Wating for trigger"
is displayed?

Triggering is enabled. To start re-
cording immediately with the
START key, disable all trigger crite-
ria or the trigger function on the [Trig
& Alm] screen.

4.3, "Confirming Trig-
ger and Alarm Crite-
ria Settings (List)"
(p.73)

How to acquire data before a
trigger?

Enable pre-triggering to acquire
data before trigger events.

"Setting Criteria for
Pre-Trigger Record-
ing (Pre-Trig)" (p.70)
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Question

Remedial Action

Reference page

How can | acquire data contin-
uously starting on 1/4/2012,
daily from 9:00 to 17:00, for
one month?

Set as follows:

Measurement Criteria
[Interval]-[Cont]: Off, 8hrO0 min 0 s
[Repeat]: On

Timer

[Start]: On, 12 Year, 4 Mon, 1 Day,
9 Hour 0 Min 0 Sec

[Stop]: On, 12 Year, 5 Mon, 1 Day, 9
Hour 0 Min 0 Sec

[Interval]: On, 1 Day, 0 Hour 0 Min O
Sec

3.3, "Setting Configu-
ration 1 — Recording
Settings" (p.40)

4.4, "Starting and
Stopping Recording
by Timer" (p.74)

Is it possible to measure on 20
channels using two synchro-
nized HiLoggers?

Measurement start can be synchro-
nized using an external trigger.
Sampling cannot be synchronized.

9.5, "Synchronous
Measurements with
Multiple Instruments"
(p-133)

Measuring

Question

Remedial Action

Reference page

What should | do about zero
offset when the input is short-
ed?

Execute zero adjustment to com-
pensate for offset when the inputs
are shorted.

2.5, "Zero Adjust-
ment" (p.33)

Even though a signal is only in-
put on CH1, why do similar
waveforms appear on unused
channels?

An open-circuitinputterminal can be
affected by signals on other chan-
nels. By closing the input terminal
circuit, normal measurement is pos-
sible. If this is impractical, disable
unused measurement channels, or
short the + and - terminals together.

How to display numerical data
values?

Press WAVE/DATA repeatedly to
cycle through the Waveform (only),
Waveform + Numerical Values, and
Numerical Values (only) displays.
Numerical values can be displayed
in a large font on the enlarged nu-
merical display.

Numerical values at specific loca-
tions can be displayed using A/B
cursors.

1.4, "Screen Configu-
rations" (p.16)
"Displaying Cursor
Values" (p.82)
"Viewing Input Sig-
nals as Numerical
Values" (p.85)

What happens to pulse inte-
gration when there are more
than one million pulses?

The counter saturates at
1,073,741,823 counts. If you expect
to exceed this count, we recommend
measuring with the Integration Mode
([Count]) set to Instantaneous
([Inst]), and summing later with a
spreadsheet program.

"Integration (Count)
Measurement Set-
tings" (p.51)




A34

Appendix 10 Frequently Asked Questions

Question

Remedial Action

Reference page

What is the timing difference
between CH1 and CH2?

When the [Filter] is Off, the time dif-
ference between data on neighbor-
ing channels is about 780 pus,
regardless of recording interval.
When the [Filter] is enabled (50 or
60 Hz), the time difference increases
with longer recording intervals.

How can | apply markers while
measuring for easy searching
later?

How can | search for alarm
event locations?

Event marks can be applied by the

following methods.

* Press the on-screen [Make
Mark] button.

¢ Apply a signal to the EXT.TRIG
terminal

5.3, "Inserting Event
Marks (Search Func-
tion)" (p.86)

Question

Remedial Action

Reference page

Can after-market CF cards be
used?

Operation cannot be guaranteed.
Please use a Hioki-specified card to
avoid problems.

6.2, "Using a CF Card/
USB flash drive" (p.91)

Can after-market USB flash
drives be used?

They can be used, although for real-
time saving, we recommend using a
Hioki-specified CF card option for
data protection. Operation can only
be guaranteed for Hioki CF card op-
tions. Also, USB flash drive security
features such as fingerprint authen-
tication are not supported. Use a
USB flash drive whose continuous
current consumption does not ex-
ceed 300 mA (peak 500 mA). (The
peak value is displayed as "Max
Power" under the USB flash drive
self-test on the [System] screen.)

6.2, "Using a CF Card/
USB flash drive" (p.91)

Can removable media be re-
placed while measuring?

Yes. Put the cursor on the [EJECT]
button at the lower right of the
screen, press ENTER, and remove
the media following the displayed
message.

"Replacing Removable
Storage During Real-
Time Saving" (p.46)

How much recording space is
available?

It depends on setting conditions
(number of channels and recording
interval).

About 327 days of recording is pos-
sible using 10 analog channels at 1
s recording interval to 1 GB media.

"Appendix 6 Maximum
Recordable Time" (p.
All)
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Question

Remedial Action

Reference page

How can | process acquired
data later with a spreadsheet
program?

Auto-saved files recorded in [Wave-
form(realtime)] mode to removable
storage can be quickly and conve-
niently converted to a text (CSV) file
with the Utility Logger rogram, which
can then be loaded into a spread-
sheet program.

Auto-saved files recorded in
[CSV(realtime)] mode can be direct-
ly loaded into a spreadsheet pro-
gram, but note that the data cannot
be reloaded into the HiLogger.

"Automatic Saving"
(p.95)

How can | load data from a CF
card onto the PC when it has
no CF card slot?

Data can be transferred to a PC us-
ing the supplied USB cable and the
USB Drive mode.

6.6, "Transferring Data
to a Computer (USB
Drive Mode)" (p.108)

How can | create files every
hour, from 0:00 (ideal split
time)?

Set auto-saving [Split Save] to Peri-
odic ([Ref Time)).

"Automatic
Save”(p.45)

What is the file limit when auto
saving to removable storage?

Depending on file size and CF card
capacity, more than 1,000 files can
be saved in one folder, although only
1,000 can be displayed on the file
screen.

As the number of files increases, the
time required to start and stop mea-
surement also increases, so we rec-
ommend storing no more than 1,000
files, if possible.

(When saving, a folder named "HIO-
KI_LR8431" is created, and files
with different data types are saved in
subfolders within it.)

6.1, "About Saving and
Loading Data" (p.89)

Is data retained in internal
memory when | turn the power
off after measuring?

I did not use auto saving to re-
movable storage.

If the instrument is turned off with a
9780 Battery Pack with remaining
power connected or the Z1005 AC
Adapter connected, waveform data
will be backed up to the instrument's
internal memory. For the LR8431-20
with a fully charged 9780 Battery
Pack, the waveform backup time is
100 hours.

"Waveform backup
time function" (p.143)
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Question

Remedial Action

Reference page

If the power goes out while
measurementis in progress, is
the integrity of data being
saved in real time to the CF
card guaranteed?

If the power goes out during real-
time save operation, the data on the
CF card may be corrupted. It is rec-
ommended to back up the power
supply with the battery pack. Howev-
er, data on the CF card may still be
corrupted if the battery pack power
supply fails during an extended pow-
er outage.

High-end LR8400 series instru-
ments use a built-in, high-capacity
capacitor to perform file termination
processing in the event of a power
outage, allowing them to save data
up to the time of the outage.

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

Why is only part of the data
saved when saving to remov-
able storage after measuring?

When a save range has been set
with the A and B cursors, only the
selected range is saved. Only data
remaining in the instrument's inter-
nal memory (the last 3.5 M of data)
will be saved after measurement.

To save data in excess of that 3.5 M
of data, enable the auto save (real-
time) setting prior to measurement.

"Specifying a Wave-
form Time Span”

(p-84)
"Automatic Saving"

(p-95)

After starting measurement
with real-time auto saving, can
I still acquire data if I neglected
to insert removable storage
media until later?

As long as storage media is inserted
before internal memory overflows,
data from the start of measurement
will be saved to the removable stor-
age.

The instrument's internal memory
can become full in as little as 32 min-
utes. However, since it takes time to
save unsaved data to a CF card or
USB flash drive inserted during
measurement, it is best to use one-
third of that 32-minute figure, or
about 10 minutes, as a rough esti-
mate of the length of data that can
be saved once measurement starts.

"Replacing Removable
Storage During Real-
Time Saving" (p.46)

Why does "Saving" continue
to be displayed and saving not
finish when saving internal
memory data as text after mea-
surement?

To save all data from a full internal
memory to removable media as text
after measurement takes about one
hour.

To abort the saving process, press
and hold STOP for some time.

We recommend saving binary data,
and later converting to text with the
Logger Utility (which takes only a
few seconds).

"7.1.1 Saving Mea-
surement Data as
Text," Logger Utility in-
struction manual
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Question

Remedial Action

Reference page

How to view data saved in bi-
nary format on a PC?

Open the file using the logger utility.
Double-clicking on a binary-format
MEM file will not cause the file to be
opened if the file has not been asso-
ciated with the Logger Utility. In-
stead of double-clicking the file,
MEM files can be opened with the
Logger Utility by dragging and drop-
ping them onto the Logger Utility.
(Similarly, they can be opened by
using the "Open Waveform File"
command on the "File" menu.)

"Appendix 9 Using the
Application Program"
(p. A19)

When opened in Excel®, the
time displayed is elapsed time
from start. How can | display
real time?

When saving data in CSV format on
the HiLogger, the displayed time is
determined by the [Time Disp] set-
ting on the System screen. Select
[Date] to display real time.

When converting CSV format with
the Logger Utility, set the [Time
Axis Format] to [Absolute Time].

"Selecting the Horizon-
tal (Time) Axis Display"
(p.120)

"7.1.1 Saving Mea-
surement Data as
Text," Logger Utility in-
struction manual

What are the files with .MEM
and .LUW extensions?

MEM is the file extension for HiLog-
ger waveform data, and LUW is the
file extension for Logger Utility
waveform data.

LUW files cannot be loaded into the
HiLogger.

6.1, "About Saving and
Loading Data" (p.89)
Logger Utility instruc-
tion manual

How are event marks handled
when converting data to text
(Csv)?

When converting data to text with
the HiLogger:

Event numbers are included along-
side measurement data. This is con-
venient when you need to later
extract only marked data.

When converting data to text with
the Logger Utility:

Event mark information is not includ-
ed.

5.3, "Inserting Event
Marks (Search Func-
tion)" (p.86)

Can't | use a USB flash drive?
Or, warning 680 is displayed.

Set the USB mode on the LR8431-
20's [System] screen to [USB Mem-
ory]. (However, when [USB Memory]
is selected, USB communications
with the Logger Utility cannot be
used.)

"Switching the USB
mode" (p.124)
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Logger Utility

Question

Remedial Action

Reference page

What kind of program is the
Logger Utility?

Running on a PC connected to the
HiLogger by USB cable, it provides
real time data acquisition, display,
and calculation; display and analysis
of waveform (binary) data acquired
by the HiLogger; conversion of bina-
ry data to text (CSV) data; and print-
ing.

Logger Utility instruc-
tion manual

What is the method for con-
verting data to a text (CSV) file
with the Logger Utility?

1. In the menu bar, select [File]-
[Save File in Text Format].

2. Select a file for CSV conversion
in the displayed dialog, and set
[CSV (comma separated)] as
the file type.

3. Make other settings as neces-
sary, and click the [Save] button.

Logger Utility instruc-
tion manual

The Logger Utility cannot com-
municate with the LR8431-20.
Or, warning 681 is displayed.

Set the USB mode setting on the
LR8431-20's [System] screen to
[USB Communication]. (However,
when [USB Communication] is se-
lected, USB flash drives cannot be
used.) If the USB driver has not
been installed, install it. (If the firm-
ware of the LR8431 is version V1.12
or later, USB driver installation is not
required.) If the above procedure
cannot be used to establish commu-
nications, uninstall the USB driver by
deleting "HIOKI 8423, 8430, LR8400
USB Driver" or "HIOKI Logger USB
Driver" on the "Add or Remove Pro-
grams" screen under "Control Pan-
els." Then reinstall the USB driver.

"Switching the USB
mode" (p.124)
"Installing the USB
Driver"(p.A23)
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Appendix 11 Pulse Input Circuit Diagram

The following diagram illustrates an example connection to the instrument's pulse

input circuit:
Instrument
L . 5V 5V
ALARM pin circuit architecture
and example relay connection
100 kQ

100 kQ {}O

:| . 150 pF

S—1

Xipuaddy
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