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Using This Instruction Manual

To do this...

Refer to these sections in this manual.

Learn more about differences
from the previous products
and between the models

Review important information

Start using the instrument right
away

Learn more about instrument
functions

Learn more about product
specifications

Troubleshoot a problem

Learn more about resistance
measurement

Learn more about
communications commands

RM3545E961-01

Comparison with the Previous Products
(the following page)

Safety Information (p.7)
Precautions for Use (p.8)

Overview (p.13)

Search for the function in question in the follow-
ing:

» Contents (p.i)

» Customizing Measurement Conditions (p.67)

* Index (p.Index1)

Specifications (p.281)
Troubleshooting (p.321)

Appendix (p.339)

Communications Command Instruction Manual
(PDF)

The Instruction Manual can be downloaded from
Hioki's website.

"Information on download site"(p.1)



Comparison with the Previous Products

The following table provides comparisons between the previous products (RM3545 series) and the current
products (RM3545A-1, RM3545A-2, RM3546).

Available: v, Not available: —

e . RM3545 series
Sp]?lfr:f(':‘t?iitr']‘;“s' RM3545A-1 | RM3545A-2 RM3546
RM3545 | RM3545-01 | RM3545-02
. +60 V DC, or
Maximum allowable 30V AC rms and

voltage 42.4 V AC peak

Minimum measurement
range 10 mQ 1000 pQ
Maximum resolution 10 nQ 1nQ
0.000 00 mQ (10 mQ range) to 0.000 pQ (1000 pQ range) to
BRI S e 1200.0 MQ (1000 MQ range), 12 ranges 1200.0 MQ (1000 MQ range), 13 ranges

1A

100 mA, 10 mA, 1 mA,
500 pA, 100 pA, 50 pA, 10 pA, 5 A, 1 A, 1 yAor less,
100 nA

Offset voltage compensation ovC OVC or A-OVC

Temperature correction TC TC or A-TC

Maximum allowable route

resistance (reference value) 1.5Q gg g 222 8153
1 Arange ' .
500 mA range 69100( I?FI’QRO(SF)D

Pure resistance mode (PR) 1000 pQ, 10 mQ, 100 mQ ranges

Low-power mode (LP) 1000 mQ, 10 Q, 100 Q, 1000 Q ranges -

USB v
RS-232C v
Interface
EXT. I/O 4

Protected by
Fuse F1.6AH/250 V (replaceable) internal circuitry
(not replaceable)

Dimensions Approx. 215W x 80H x 306.5D mm (8.46W x 3.15H x 12.07D in.)
. Approx. 3.2 | Approx. 2.7 kg
Weight Approx. 2.5kg (5.5 1b.) kg (7.1 1b.) (6.0 Ib.) Approx. 3.4 kg (7.5 1b.)

*1. 2-wire: Max. 21 channels/unit, 4-wire: Max. 10 channels/unit

HIOKI RM3545E961-01
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Introduction

Introduction

Thank you for choosing the Hioki RM3545A-1, RM3545A-2, RM3546 Resistance Meter. To ensure your ability
to get the most out of this instrument over the long term, please read this manual carefully and keep it avail-
able for future reference.

RM3545A-2 and RM3546 are is provided with multiplexer slots.
RM3545A-1, RM3545A-2, and RM3546 are referred to as “the instrument” or “the main body”.

These icons are displayed to indicate the functions are
w w m available for the respective models.

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/dI

E.E
HEw

Product registration
Register this product in order to receive important product information.
https://www.hioki.com/global/support/myhioki/registration/

See the following manuals according to the applications.

Names of manuals Description Provided form

) This manual provides a product overview, operating pro-
Instruction Manual L i . PDF

) cedures, descriptions of the functions, and specifications
(this manual) (for web download)

for the instrument.

This manual provides the information, basic operating
Startup Guide procedures, and specifications (excerpt) required to use Print
the instrument safely.

This manual provides the information required to use the
. ) instrument safely. .
Operating Precautions , ; , o Print
Please review the separate “Operating Precautions

before using the instrument.

Communications Command | This manual describes the communications commands in PDF
Instruction Manual order to control the instrument. (for web download)

Target audience

This manual has been written for use by individuals who use the product or provide information about how to
use the product.

In explaining how to use the product, it assumes electrical knowledge (equivalent of the knowledge pos-
sessed by a graduate of an electrical program at a technical high school).

Trademarks

Windows is a trademark of the Microsoft group of companies.

1
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Verifying Package Contents

Verifying Package Contents

When you receive the instrument, please inspect it for any damage or other issues prior to use. If you find any
damage or discover that the instrument does not perform as indicated in its specifications, please contact your
authorized Hioki distributor or reseller.

Confirm that these contents are provided.

Main body

O RM3545A-1, RM3545A-2 or RM3546 Resistance Meter
(RM3545A-2 and RM3546 are provided with multiplexer slots.)

Included accessories
O Power cord (p.35)

O Z2001 Temperature Sensor

O EXT. I/O connector (male) (p.247)

O EXT. I/O connector cover

O Spare fuse (F1.6AH/250V)

RM3545A-1 ......... Supplied
RM3545A-2 ......... Supplied
RM3546 ............... Not supplied

O Startup Guide

O Operating Precautions (0990A905)



Options

Options

The options listed below are available for the instrument. To purchase any of the options, contact your autho-
rized Hioki distributor or reseller.

Options are subject to change. Check Hioki’'s website for the latest information.
For more information about the measurement leads, see “14.18 Measurement Leads (Options)” (p.376).

O L2100 Pin Type Lead (for low resistance only*') O L2104 4-Terminal Lead

O L2101 Clip Type Lead O RM9010-01 Four-Point Array Probe

(Pin pitch: 5.0 mm)

'2/%

O RM9010-02 Four-Point Array Probe
(Pin pitch: 1.5 mm)

7

O L2103 Pin Type Lead

O L2102 Pin Type Lead

O L2105 LED Comparator Attachment

z 7

*1. “Low resistance” refers to the following ranges, all of which have a measurement current of at least
100 mA. Other ranges fall outside the scope of the accuracy guarantee.

1000 uQ range (High, Low), 10 mQ range (High, Low), 100 mQ range (High, Low),
1000 mQ range (High only)

3
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Options

O Zz5038 0 ADJ Board O L9637 RS-232C Cable
(9-pin to 9-pin, 3.0 m, crossover cable, double shield)

O Z2001 Temperature Sensor

.//

O Z3003 Multiplexer Unit
(RM3545A-2 and RM3546 only)

O Z5056 Fuse Set (5 pieces) O L9773 Probe Kit
(L9773-01, L9773-02 and L9773-03 included)

O L9773-01 Probe Tips (10 pieces)
O L9773-02 Probe Tip Sockets (10 pieces)

O L9773-03 Probe Tip Socket Adapters (10 pieces)

4
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Symbols and Abbreviations

I Symbols and Abbreviations

Safety notations
In this manual, the risk seriousness and the hazard levels are classified as follows.

Indicates an imminently hazardous situation that, if not avoided, will result in death or
serious injury.

Indicates a potentially hazardous situation that, if not avoided, could result in death or

AWARNING serious injury.

Indicates a potentially hazardous situation that, if not avoided, could result in minor or
ACAU'HON moderate injury or potential risks of damage to the supported product (or to other prop-

erty).

Indicates information or content that is particularly important from the standpoint of operating
IMPORTANT

or maintaining the instrument.

O

Indicates a prohibited action.

Indicates an action that must be performed.

Symbols on the instrument

A

Indicates the presence of a potential hazard. For more information about locations where
this symbol appears on instrument components, see the “Precautions for Use” section (p.8),
warning messages listed at the beginning of operating instructions, and the accompanying
document entitled “Operating Precautions”.

Indicates AC (Alternating Current).

Indicates the ON side of the power switch.

O

Indicates the OFF side of the power switch.

=

Indicates a fuse.

Symbols for various standards

€

Indicates that the product complies with standards imposed by EU directives.

D

Indicates that the product is subject to the Directive on Waste Electrical and Electronic

Equipment (WEEE) in EU member nations. Dispose of the product in accordance with local
regulations.

€

Indicates that the product complies with Korean regulations.
Declarer: HIOKI KOREA CO., LTD.
http://www.rra.go.kr/selform/R-R-HKO-RM3545AS
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Symbols and Abbreviations

Other symbols
(p. ) Indicates the page number to reference.
* Indicates additional information is described below.
[ 1 Indicates the names of user interface elements on the screen.
SET
(Bold charac- |Indicates the names of user interface elements on the screen.
ters)

Accuracy labeling

Instrument accuracy is expressed by defining a percentage of the reading, a percentage of full scale, or a limit
value for errors in terms of digits.

Reading Indicates the value displayed by the instrument. Limit values for reading errors are
(display value) expressed as a percentage of the reading (“% rdg”).

Indicates each measurement range's value. This value does not indicate the maxi-

Full scale
mum display value. The instrument can display measured values that exceed the
(measurement range .
value) measurement range value. Limit values for full-scale errors are expressed as a per-
centage of the full scale (“% f.s.”).
Digit Indicates the minimum display unit (in other words, the smallest digit that can have

, a value of 1) for a digital measuring instrument. Limit values for digit errors are
(resolution)

expressed using digits.

See: “Example accuracy calculations” (p.293) (this instrument)
See: “Example accuracy calculations” (p.316) (when using Z3003)




Safety Information

I Safety Information

This instrument is designed to conform to International Standard IEC 61010 and has been thoroughly tested
for safety prior to shipment. However, using the instrument in a way not described in this manual may negate
the provided safety features.

Before using the instrument, be sure to carefully read the following safety precautions.

A DANGER m Familiarize yourself with the instructions and precautions in this manual
before use.

0 Failure to do so could cause improper use of the instrument, resulting in serious bodily
injury or damage to the instrument.

AWARNlNG m If you have not used any electrical measuring instruments before, you
should be supervised by a technician who has experience in electrical mea-

0 surement.

Failure to do so could cause the operator to experience an electric shock.

Moreover, it could cause serious events such as heat generation, fire, and an arc flash due
to a short-circuit.




Precautions for Use

Precautions for Use

Be sure to follow

the precautions listed below in order to use the instrument safely and in a manner that allows

it to function effectively.
Use of the instrument should conform not only to its specifications, but also to the specifications of all acces-

sories, options, a

Instrument in

nd other equipment in use.

stallation

AWARNlNG ®m Do not install the instrument in locations such as the following:

o .

In locations where it would be subject to direct sunlight or high temperatures
In locations where it would be exposed to corrosive or explosive gases

In locations where it would be exposed to powerful electromagnetic radia-
tion or close to objects carrying an electric charge

Close to inductive heating devices (high-frequency inductive heating
devices, IH cooktops, etc.)

In locations characterized by a large amount of mechanical vibration

In locations where it would be exposed to water, oil, chemicals, or solvents
In locations where it would be exposed to high humidity or condensation
In locations with an excessive amount of dust

The instrument may be damaged or malfunction, resulting in bodily injury.

o m Be sure to place the instrument with enough space provided around it so

that the power cord can be unplugged.

If there is not enough space provided around the instrument, the power cannot be cut off
immediately in an emergency, resulting in bodily injury, fire, or damage to the instrument.

ACAU'”ON B Do not place the instrument on an unstable stand or angled surface.

Y

Doing so could cause the instrument to fall or overturn, resulting in bodily injury or damage
to the instrument.

» Place the instrument with its bottom side facing down.
» Adhere to one of the following instruction to prevent overheating:

» The area on both left and right sides must be at least 100 mm from nearby walls.

» The area on both left and right sides must be at least 50 mm from nearby walls, and
the heat dissipation from the top must be clear of obstruction.

» Ensure proper ventilation around the instrument to prevent a rise in temperature.

Installation example

50 mm or more 50 mm or more

+ The instrument can be used with the stand (p.22).
 This instrument can be rack mounted (p.379).



Precautions for Use

Handling the instrument

ACAU'“ON B Do not subject the product to vibration or mechanical shock while transporting or
handling it.

® B Do not drop the product.

B Do not apply voltage or current to measurement terminals*!, TEMP. terminal,
COMP.OUT terminal, or D/A OUTPUT terminal.

Doing so could damage the product.

*1. The RM3546 has functionality to protect its circuitry from up to +60 V DC, or 30 V AC rms
and 42.4 V AC peak.

The instrument is classified as a Class A device under the EN 61326 standard.

Use of the instrument in a residential setting such as a neighborhood could interfere with reception of radio
and television broadcasts.

If you encounter this issue, take steps as appropriate to address it.

Precautions for shipping

Store the instrument packaging material after opening the instrument. Use the original packaging when ship-
ping the instrument.



Precautions for Use

Before measuring

/N\WARNING =

Y
0

/N\CAUTION =

Y

Do not apply voltage to the measurement terminals*'.

Doing so could cause damage to the instrument or electric shock accidents.

*1. The RM3546 has functionality to protect its circuitry from up to £60 V DC, or 30 V AC rms
and 42.4 V AC peak.

Perform measurements after turning
off the power to the measurement tar-
gets being measured.

Doing so could cause an electrical hazard.

The measurement target is connected to a
power supply.

Never attempt to measure at a point where voltage
is present.

Even if the power supply to the motor is turned off, while
the motor is rotating inertially, high electromotive power is
generated in terminals. When attempting to measure a
transformer or motor immediately after voltage withstand-
ing test, residual charge may damage the instrument.

Rotating inertially

é é

Never attempt to measure at a point where voltage is
applied from a battery.

The instrument cannot measure a part where a voltage is gen-
erated. Doing so could damage the product.*2

Never attempt to measure the internal resistance of a bat-
tery. -
The instrument will sustain damage*?.

To measure the internal resistance of a battery, use a Hioki
battery tester, etc.

-

*2. The RM3546 has functionality to protect its circuitry from up to 60 V DC, or 30 V AC rms
and 42.4 V AC peak, but cannot measure internal resistance.

10



Precautions for Use

B When the instrument is used in a way that connects to a withstanding voltage tester via

switching relays, construct a testing line bearing the following in mind.
See: “14.17 Using the Instrument with a Withstanding Voltage Tester” (p.375)

» The voltage withstanding specification of switching relays should include a safe margin
over the withstanding testing voltage.

* During withstanding voltage testing, ground all of the instrument’s terminals.
Failure to do so could damage the instrument due to arc discharge in relay contacts.

* Perform resistance measurement first and the withstanding voltage test last.
Failure to do so could damage the instrument due to residual charge.

3153 Automatic Insulation/Withstanding HiTester Instrument

- P
e E-Oeog
oo
@ o)

0D

o®

— [ s o
8 cooo coo

@

Withstand voltage of relay switch is not high enough.

Residual charge from voltage withstanding test is present.

IMPORTANT

» To obtain the guaranteed measurement accuracy, allow at least 60 minutes warm-up.

+ When measuring devices such as power supply transformers with high inductance or open-type
solenoid coils, measured value may be unstable. In such cases, try the following countermeasures.
» Connect a film capacitor of about 1 uF between SOURCE A and SOURCE B.

» Use the delay function (p.102) to set the pre-measurement delay.

» Make sure that the wiring connections for SOURCE A, SENSE A, SENSE B, and SOURCE B are
isolated individually. Proper 4-terminal measurements cannot be performed and an error will occur if
core and shield wires touch.

+ The SOURCE terminal is protected by a fuse. If the fuse is tripped, the instrument will display
[Blown FUSE.] and you will not be able to measure resistance values. If the fuse is tripped, replace
the fuse.

The RM3546’s fuse is not user-replaceable. Please contact your authorized Hioki distributor or
reseller for repair.
See: “13.3 Replacing the Measurement Circuit’s Protective Fuse” (p.335)

 Since the instrument uses DC current for measurement, it may be affected by thermal EMF, resulting in a
measurement error. If so, use the offset voltage compensation (OVC) function or the advanced offset volt-
age compensation (A-OVC) function.

See: “4.9 Compensating for Thermal EMF Offset (OVC Function, A-OVC Function)” (p.98) and
“14.11 Effect of Thermal EMF” (p.365)

11



Precautions for Use

12

HIOKI RM3545E961-01



1.1 Product Overview

I 1 Overview

I 1.1 Product Overview

To prevent the instrument temperature from increasing, place the instrument away from surrounding
items with the minimum distances specified.

« Weld resistance in batteries, motors, and other devices

* Winding resistance in motors, transformers, and other devices

» Contact resistance in relays and switches

» Pattern resistance on printed circuit boards

* DC resistance of fuses, resistors, conductive rubber, and other materials

Since the instrument incorporates a temperature correction function, it is particularly well suited to
the measurement of targets whose resistance values vary with temperature. The instrument also pro-
vides functions such as those of comparator, communications, external control, and multiplexer
devices*!, allowing it to be used in a wide range of applications, including in development work and
on production lines.

*1. The RM3545A-2 and RM3546 can be used for multiplexer-related control.

Measurement principle

000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

When a current (1) is applied to the measurement target, a voltage (V) occurs in its resistance (R).
This leads to the relationship R=V/I. Using the expression, the resistance (R) can be calculated.

Two-terminal measurement method Four-terminal measurement method

Constant current
source
Voltmeter

onstant current
source
Voltmeter

Figure 1. Figure 2.

13



1.2 Features

1.2 Features

High-performance specifications to meet advanced development and production
needs

Broad measurement range: 1000 pQ to 1000 MQ
Maximum accuracy: 0.006% of reading + 0.001% of full scale

Maximum resolution: 1 nQ
Low-resistance measurement of current detection resistors, reactors, welds, etc. is supported.

Up to 1 GQ range
Discharge voltage of 20 mV or less w w
Low-power measurement can be used in testing under IEC 60512-2 and other contact standards.

Accuracy defined without zero adjustment

Route resistance*! tolerance in low-resistance range: 3.5 Q (PR mode: ON)
Measurement cables can be extended easily, even when using the 1 A measurement current range.

Route resistance*! tolerance further facilitating incorporation into automated systems: 9 Q (500 mA

range, PR mode: ON)W

An A-OVC function allowing accurate measurements even when the temperature is varying m
The performance is improved from the normal OVC function.

An advanced temperature correction (A-TC) function allowing conversion to resistance values at

ambient temperature even when the temperature is high m
Even when the temperature is high, such as after welding, measured values can be converted to values at
ambient temperature without temperature measurement.

*1. Route resistance is the total of all resistance components downstream from the instrument
(wiring resistance + contact resistance).

14



1.2 Features

An ACP function allowing safe measurement of battery packs
(withstanding voltage of 60 V) [GIEEN

If an over-input is detected, the protection circuit is activated and stops the measurement to prevent downtime
due to malfunction.

ACP (Active Circuit Protection) function

If an over-voltage exceeding the shutoff voltage is applied between the measurement terminals, the measure-
ment circuit inside the instrument is automatically shut off for protection.

Therefore, no failure occurs even if a maximum voltage of £60 V DC, or 30 V AC rms and 42.4 V AC peak is acciden-
tally applied between the measurement terminals A and B (no failure occurs even if the battery voltage or the motor
back EMF is accidentally applied).

If such a voltage is accidentally applied, [Err:700] is displayed on the screen and the “PROTECT” signal is
output to the EXT. I/0. Measurement will resume when the voltage across the A and B measurement termi-
nals falls to or below the reconnect voltage.

SOURCE (between A and B)
A Not prdtected
Do not apply voltage in
this range
60V :

: Circuit shutoff area
- :Circuit protection area
LCD display: Err:700
EXT. I/O: PROTECT ON

20V S

gy [
LCD display: None
EXT. I/0O: PROTECT OFF

Voltage between SOURCEs A and B

; >
PR1000 pQ to PR100 mQ | 1000 MQ to 1000 MQ Range
1000 pQ to 1000 O

SENSE (between A and B)

A Not protected
Do not apply voltage in
this range

60V
. Circuit shutoff area

i O : Circuit protection area
LCD display: Err:700 R
EXT. 1/0: PROTECT ON

20V S —

LCD display: None
EXT. I/O: PROTECT OFF

Voltage between SENSEs A and B

>
PR1000 pQ to PR100 mQ 1000 MQ to 1000 MQ Range
1000 pQ to 1000 Q

15



1.2 Features

IMPORTANT

» Exercise care when connecting the measurement target to ensure that the measurement current does
not overcharge any battery or other component. The open-circuit terminal voltage is 8 V in the 1 kQ or
lower range or 20 V in the 10 kQ or greater range.

» The ACP function remains enabled at all times, as does OVR_INPUT I/O output, but the [Err:700]
screen display may not be synchronized with actual conditions depending on the timing.

» The ACP function will be activated in the event of an abnormal temperature rise of the instrument.

16



1.2 Features

Easy-to-use functions in research and development, on production lines, or in
acceptance inspections

Graphical LCD Easy configuration of comparator and panel load operation
Operation is intuitive and easy to learn.| | Facilitates smooth setup changes on production lines.

Simple basic settings
Range and measurement
speed can be set directly.

Guard terminal LED comparator attachment (option)
You can reduce the effects of Streamlines work by eliminating the need to look at the screen.
external noise by connecting

the guard terminal.

Judgment sounds with user-selectable Free power supply (100 V to 240 V) with
patterns automatic frequency switching
Keeps you from mistaking audio from a near- Allows the instrument to be easily moved to overseas
by operator’s instrument as your own. production lines.
Extensive selection of interfaces Support for a variety of temperature sensors
LAN, USB, RS-232C, EXT. I/O, and You can connect a radiation thermometer with analog
D/A output are included as standard output in addition to the included sensor.
Monitor and test functions I —— e
. i 1200000 200+ Eor]
Provides robust support for line develop-
. . iy CBiGl
ment by allowing you to check communi- — Ay Sym—
cations and EXT. I/0 on the screen. Example of command monitor  Example of EXT. I/O test
screen screen

17



1.2 Features

Multiplexer support to allow multipoint measurement and total judgments ¥

Measure up to 20 locations with 4-terminal measurement or 42 locations with 2-terminal measure-
ment (when using two Z3003 units).

Multipoint measurement
Allows measurement of network resistors, steering switches, 3-phase motors, etc.

Total judgment
Outputs total judgment based on measurement results for tested locations.

Comparator judgments based on measurement results
Allows judgments to be based on comparisons with standard elements for measurement targets such as
thermistors that are susceptible to the effects of temperature.

External instrument connectivity
Allows multipoint measurement, including for external measuring instruments such as LCR meters.

Thermistor

Resolver
detection
Q

Resolver
|. sin

Resolver
cos

Z3003 Multiplexer Unit

SW1001 Switch Mainframe SW1002 Switch Mainframe

HOKI _ sori son sors siora sors siors sor7_ siors

©




1.3 Part Names and Functions

1.3 Part Names and Functions

Front (The figures show the RM3546)
1 2 3 4

Stand Stand
Number Name Function See
1 Measurement Connect the measurement leads. p.36
terminals + SOURCE A: Current detection terminal
+ SOURCE B: Current source terminal
+ SENSE A: Voltage detection terminal
+ SENSE B: Voltage detection terminal
* GUARD: Guard terminal
Display screen Displays the settings and the measured values. p.24

COMP indicator LEDs |Indicate the judgment result of the measured value when| p.116
using the comparator function.

Hi Upper limit value < measured value
IN Pass (meets criteria)

Lo Lower limit value > measured value

Operation keys See the following page. p.-20

5 STANDBY key Initiates or cancels the standby state. p.47
Unlit: Power off (when no power supplied)

Red light: Standby state (while power is supplied)
Green light: Power on

F keys (F1 to F4) Selection of settings displayed on the screen. —
MENU key Displays the Settings screen or switches the pages. —
COMP.OUT terminal Connect the L2105 LED Comparator Attachment. p.125

19



1.3 Part Names and Functions

Operation keys

Key Name Function See
m COMP key Sets the comparator function. p.116
PANEL key Saves or loads the settings. p.140
(Panel Save function, Panel Load function)
AUTO key Switches between the auto range and the manual range. p.52
u RANGE key Switches the measurement range when the manual
range is selected.
e . ’ Cursor key Moves among items shown on the screen. —
@ ESC key Cancels the settings displayed on the screen. —
ENTER key Confirms the settings displayed on the screen. —
Allows manual measurement when using the external p.235
trigger [EXT] setting.
@ SPEED key Switches the measurement speed. p.54

20
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1.3 Part Names and Functions

Rear (The figures show the RM3545A-2)
1 2 3 4

( ===| = AN T T T TN T TETTCE b
14 ﬁ‘ HIOKI Z3003 MULTIPLEXER UNIT G D |N 1OK Z3003 MULTIPLEXER UNIT
v 00000000000000000 1000000000000 00O0O0 ] Idgl
°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°°° ©K °D°0°°°°°0°0°°°D°0°°°°°0°°°°°D°0 @ @
MADEINJAPAN
L L
<:§|‘ODDDDD%OE:TOZOOOOOOOOO)b a_g_ﬁ .-[‘c'
A D/A  ANALOG B AEF F1.6AH
1”;;_240" RS-232C ouTRYT INPUT . 250V
2 @@ == IR @
— ED @ °o°o°o°o° @ oo
° - I H =1 Wf[ 3 ]
POWER 2
Number Name Description See
1 Power inlet Connect the included power cord. p.35
2 EXT. I/O connector Allows external control of the instrument. p.203
3 LAN connector Allows control of the instrument with a PC or PLC*’ p.256

through LAN communication (socket communication). The
measurement data can be transferred to a PC.

4 USB connector Allows control of the instrument with a PC or PLC*' p.251
through USB communication (virtual COM port). The mea-
surement data can be transferred to a PC.

Main power switch Switches On/Off the main power supply of the instrument. p.47
RS-232C connector Allows control of the instrument with a PC or PLC*' p.253
through RS-232C communication (serial communication).
The measurement data can be transferred to a PC.
Connect a printer to the instrument. p.269
7 D/A OUTPUT terminal Outputs a voltage level that correspond to the resistance | p.199
value. Connect a device that can accept voltage input, for
example, a Memory HiCorder.
8 TEMP.ANALOG INPUT Connect an analog output thermometer. p.41
terminal
TEMP. SENSOR terminal |Connect the Z2001 Temperature Sensor. p.38

10 |EXT- VO MODE selection| Ajlows you to change the type of PLC*! to be connected| P-205
switch (NPN/PNP) with the EXT. I/O connector.
Left: Current sink (NPN)

Right: Current source (PNP)

11 Manufacturing number For the latest information, check Hioki’'s website. —
(serial number) Do not remove this label, as it is required for product sup-
port.
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1.3 Part Names and Functions

Number Name Description See
12 MAC address MAC address of LAN —
13 Fuse holder For replacement of the fuse. p.335

14 Multiplexer unit slot Install the Z3003 Multiplexer Unit. p.45

[Rwssssa-2] rwases IR

*1. Programmable controller

Bottom
— This instrument can be rack mounted.
j Reference: Rack mounting (p.379)
<0 | ! When using the stand

Extend the legs all the way. Do not extend partially.
Make sure to extend both legs of the stand.

With the stand closed

Be sure to close all the way, without stopping part-
way.

B Do not subject the instrument to excessive force from above when the stands are
AUTION )
extended.

® Doing so could damage the stands.

22



I 1.4 Measurement Process

1

1.4 Measurement Process

HIOIKI RM35A6 RESISTANCE METER

cowr] [paner] ([auro
coup,

Front panel

Inspect the instrument before the mea-
surement. (p.34)

Plug the power cord into the power outlet.
(p-35)

Connect measurement leads to the mea-
surement terminals. (p.36)

When using the Z3003 Multiplexer Unit,
attach connectors to the multiplexer. (Do
not connect measurement leads to the
measurement terminals on the front of the
instrument.)

o
0 @) 000ctErntno0000) ko
00 0 °°°°°°°

Connect the temperature sensor or analog
output thermometer.

(When using the temperature correction
function or temperature conversion func-
tion) (p.38)

Connect the instrument and devices via the
external interface (as needed).

* Using the printer (p.269)

» Using USB, RS-232C, or LAN (p.249)
+ Using the EXT. I/O (p.203)

» Using D/A Output (p.199)

23

2 4 5

Turn on the instrument and cancel the
standby state. (p.47)

Main power switch: Rear ~ STANDBY key: Front

—_—
3

7 Check the measurement target. (p.50)

8 Make instrument settings.

* Measurement range (p.52)

* Measurement speed (p.54)

» Settings in accordance with the mea-
surement target (p.67)
(Low-power mode, measurement cur-
rents, TC, AT, OVC, A-OVC, pure resis-
tance mode, contact check, etc.)

* (When using the multiplexer unit) Multi-
plexer settings (p.172)

Perform zero adjustment (p.74)
(as needed).

» Always perform zero adjustment in the 2-
terminal measurement.

» Zero adjustment is not required for the
four-terminal measurement. However,
the zero adjustment is required if the
OVC or A-OVC function is set to OFF.

1 o Connect the measurement leads to the
measurement target. (p.56)

1 1 Make measurements.

1 When finished measuring, turn the
power off. (p.47)



1.5 Screen Organization and Operation Overview

1.5 Screen Organization and Operation Overview

The instrument’s screen interface consists of a Measurement screen and various Settings screens.
The screen examples in this guide appear reversed (black on white) for best visibility. However, the
instrument screens can actually be displayed only as white characters on a black background.

Measurement screen layout Key lock state or remote state
— Cancel the key lock state or remote
state by pressing and holding the
Trigger source (INT/EXT) MENU key.
Measurement range
Measurement speed F.LOCK : All operations prohibited
OVC (ON) M.LOCK : MENU operations prohibited
TC (ON) RMT : Remote state

Number and name Scaling (ON)
of loaded panel 0ADJ (ON)

| Switched with the VIEW key
[IHT] 1000ug [SLOW: BN TC [SCL |0 &0 |F LOCE (No display / temperature /
H-:- 1 F'P.HEL a1 U U . pre-calculation resistance
Auto range — l_.': value)

Hold state — [XINE] 1 2 0 0 0 0 0 IJ-Q — ' Measured value
P

i 120000 - 1000.00 pg |——Judgment value

| [(Fo-=1)TnFo | (vIEw | [STAT | [FRINT]

I
Page switching

Display of information other than the measured values (for more information, see “Confirming mea-
surement faults” (p.60))

Display Description

+OvrRng

-OvrRng Over-range

CONTACT TERM.A

Contact error
CONTACT TERM.B

------- Not measured, or broken connection in mea-

surement target*1

*1. To treat current faults (when the SOURCE wiring is open) as over-range events, change the current fault
output mode setting. (p.65)
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1.5 Screen Organization and Operation Overview

When the scan function is set to auto or step w m

Individual channels’
measured value

Individual channels’ comparator result

the error is displayed.)

(If a measured value fault occurs, a description of

PASS 1 Total judgment result

”

MU aUTO SC|M
Channel number o1 Taerrimn) (IH Fass)_m _ Individual channels’
az 4297 1mp| |IH FASS .
03 azazimg| |In FASS PASS/FAIL judgment
a4 11242321 kQ| | I FASS
as jogzaa1 of |H Pans result (If a measured
0e 29857 1MOY | IM FASS value fault occurs, “——
a7 1.29211MR) | IH FASS s displaved
is displayed.
TEi5 played.)

Overview of screen operation

(1) Measurement screen

Menu switching

[Pz-3 | [0ADD ] [ LOCK | [SETTINGI

P23 | I [FRONT [5Ci [15ET]
P.3/3 is only displayed on the

C [PA-z | [ INFD | [ YIEW | [ STAT | [FRINTI

HIOKI RM3546 RESISTANCE METER
| INT|_1000ua |SLOWE [N

200«

'1200.000 »o

Active Circuit Protection

RM3545A-2, RM3546.

(4) To Settings screens

(2) Comparator Settings screen

4 Select the mode with an F key.
2 Change the range with D ED.

Move among Change
34 ' .digits. ¢ ' b

values.

4 Accept the setting with the (B key |

or cancel with the @ key.

(3) Panel Save/Load screen

14 ' P Select a panel number.

2 Perform action with an F key.

3 Return to the Measurement screen

with the m key.

When the measurement terminal setting

is MUX (multiplexer): Select the channel.

COMP SETTIMGS

1000 un RAHGE
| [
UFF Lo
1200.00 .0 1000.00¢s

[oH-0FF] [CLEART [ #ES | [ REF= |

FMMEL LIST 2013-08-01 15:55:09
B FAHEL_01 RANGE  10mo

02 PAMEL_OZ SPEED  SLOWZ OvC OFF
03 PAMEL_OZ G OFF SCALING OFF
04 —————————— COMP  ON

0s UPF 11,0000me

0& Lok 10,0000mE

a7 TC 200% 3930rem

0s OADJ OFF

EXIT | | LOAD | |REM&HE| | CLEAR | | SAVYE |

25
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1.5 Screen Organization and Operation Overview

(4) Settings screen

[I10] [IF] [BIN]

Move among tabs.

*1. MUX1 or MUX2 is only displayed on
the RM3545A-2, RM3546.

1 p ' > [MUX1]*! [MUX2]*'[MEAS] [SYS]

Move among

I ing.
24 . P Select a setting. ¢ ' .settings.

3 Switch functions with an F key or set values.

MU 1 [MUx2 R (svs [1-0 [IF [BIH |
0O ADJUST CLEAR
TC SET oM +200%  +03930 eem
AT aFF
DEL &Y FRESET
AVERAGE aFF
#UTO HOLD aFF
SCALIMGLA%RYE] OFF
avec aFF
[ErIT |

4 Return to the Measurement screen with the m key.

When the measurement terminal setting is MUX (multiplexer)

Set the measurement conditions by channel.

m [CH-]: Changes (decreases) the channel.
m [CH+]: Changes (increases) the channel.

< Setting values >

4 Make the value editable with the {8 key.

24 ' ’2/:;\;: amond 4 ' P Change values.

3 Accept the setting with the @ key or
cancel with the @ key.

MU 1 [MUx2 [EEREEN | 5vs [I-0 [IF |
0 ADJUST CLEAR
TC SET OFF
aT OFF
DELA&Y PRESET
BYERAGE OFF
#UTO HOLD OFF
SCALIMG A%RYE) OFF
ane OFF
| EXIT || cH- || cHt |

“HUK1|MUH2|HEASIS?S [1-0 [IF  [BIH |

I R LRt o

{7 sET ] +03930 Fem |
DELAY FRESET
AYERAGE aOFF
AUTO HOLD aFF
SCALIMGAR+E) OFF
v aFF
EXIT EDIT
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List of settings

1.5 Screen Organization and Operation Overview

RM3545A-1
Screen Setting and key Overview See
Measurement screen COMP Comparator function p.116
PANEL Saving and loading panels —
AUTO
Measurement ranges p.52
AV (RANGE)
SPEED Measurement speed p.54
Measurement screen (P.1/2) INFO (F1) Display setting conditions p.59
Switch measurement screen
VIEW (F2) i p.57
display
STAT (F3) Display statistical calculation 5.129
results
STOP (F3) Stop scan —
PRINT (F4) Printing p.270
Measurement screen (P.2/2) 0 ADJ (F1) Zero adjustment p.74
LOCK (F2) Key lock p.149
SETTING (F4) Switch to Settings screen
Setting Measurement Setting |0 ADJUST Clear zero adjustment p.77
screen screen TC SET Temperature correction (TC) p.81
(SETTING) |(MEAS) AT
RO, TO Temperature conversion (AT) p.136
k
DELAY Delay p.102
AVERAGE Averaging p.79
AUTO HOLD Holding measured values p.66
SCALING(A+R+B)
A Scaling p.93
B:
UNIT:
Offset voltage compensation
ove function (OVC) p-98
LOW POWER Low-power mode (LP) p.69
PURE RESISTANCE Pure resistance mode (PR) p.101
MEAS CURRENT Current switching p.71
Q DIGITS Set the display digits p.97
CURR ERROR MODE Current fault output format p.65
CONTACT CHECK Contact check function p.106
CONTACT IMPRV Contact improvement function p.109
100MQ PRECISION 100 MQ range high-precision 0115

mode
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1.5 Screen Organization and Operation Overview

Screen Setting and key Overview See
Setting System Setting screen | STATISTICS Statistical calculations function p.131
screen (SYS) TEMP INPUT
(SETTING) ANALOG SET1 Temperature sensor settings p.38

ANALOG SET2
CALIBRATION Self-calibration p.111
KEY CLICK Set the operation sound p.151
COMP BEEP  Hi
IN Judgment beeper setting p.123
Lo
PANEL LOAD 0ADJ Load zero adjustment values p.142
CONTRAST Set the contrast p.153
BACK LIGHT Set the contrast brightness p.154
POWER FREQ Set the power frequency p.152
CLOCK Clock settings p.155
RESET Reset the instrument p.156
ADJUST Adjust the instrument p.387
EXT. I/O Setting screen | TRIG SOURCE Trigger source p.235
(I/0O) TRIG EDGE Set the trigger signal logic p.237
TRIG/PRINT FILT Trigger/print filter function p.239
EOM MODE EOM signal setting p.241
JUDGE/BCD MODE EXT. I/0 output mode p.243
OVRRNG ERR OUT Over-range error output p.244
EXT. I/O TEST EXT. 1/O test p.245
Communications Inter- |INTERFACE Interface settings p.250
face Setting screen (IF) | SPEED
LAN L
Communications p.249
DATA OUT
CMD MONITOR
PRINT INTRVL
PRINT COLUMN Printing p.269
STAT CLEAR
BIN Setting screen ,
BIN BIN measurement settings p.126

(BIN)
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RM3545A-2, RM3546

1.5 Screen Organization and Operation Overview

Screen Setting and key Overview See
Measurement screen COMP Comparator function p.116
PANEL Saving and loading panels —
AUTO
Measurement ranges p.52
AV (RANGE)
SPEED Measurement speed p.54
Measurement screen (P.1/3) INFO (F1) Display setting conditions p.59
Switch measurement screen
VIEW (F2) i p.57
display
Display statistical calculation
STAT (F3) p.129
results
STOP (F3) Stop scan —
PRINT (F4) Printing p.270
Measurement screen (P.2/3) 0 ADJ (F1) Zero adjustment p.74
LOCK (F2) Key lock p.149
atc (F3) IEEZEN
(Displayed only when |Perform ATC p.91
ATC SET is ON)
SETTING (F4) Switch to Settings screen —
Measurement screen (P.3/3 Use the front measurement ter-
( ) FRONT (F1) ,
minals
. p.175
MUX (F2) Use of the multiplexer
SCANSET (F3) Scan function
Setting Multiplexer CH Use of channels
screen Channel Settings TERM A B Channel terminals 177
(SETTING) |screen INST Measuring instruments for each P-
(MUX1) channel
0ALL Scan ch.annels |
Zero adjustment settings 187
0 ADJ Inc?ividual channels’ zero P-
adjustment status
Multiplexer SPD Individual channels’ measure-
Basic Measurement ment speed
screen RANGE Individual channels’ range
(MUX2) UPP/REF Individual channels’ comparator | p.181
LOW/% settings
Individual channels’ PASS con-
PASS

ditions
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1.5 Screen Organization and Operation Overview

Screen Setting and key Overview See
Setting Measurement Setting |0 ADJUST Clear zero adjustment p.77
screen screen TC SET Temperature correction (TC) p.81
(SETTING) | (MEAS)*! AT

RO, TO Temperature conversion (AT) p.136
k
atc seT [EEEH
R1,T1
TCR
TERM
A
B
SPEED
RANGE Advanced temperature
DELAY correction function (A-TC) p-83
AVERAGE
A-OVC
LOW POWER
PURE RES
MEAS CURRENT
CONTACT CHECK
CONTACT IMPRV
DELAY Delay p.102
AVERAGE Averaging p.79
AUTO HOLD Holding measured values p.66
SCALING(A*R+B)
A: .
Scaling p.93
B:
UNIT:
Offset voltage compensation
ove function (OVC) p-98
Advanced offset voltage com-
A-OVC m pensation (A-OVC) p-98
LOW POWER
W Low-power mode (LP) p.69
| RM3545A-2
PURE RESISTANCE Pure resistance mode (PR) p.101
MEAS CURRENT Current switching p.71
Q DIGITS Set the display digits p.97
CURR ERROR MODE Current fault output format p.65
CONTACT CHECK Contact check function p.106
CONTACT IMPRV Contact improvement function p.109
100MQ PRECISION 100 MQ range high-precision mode| p.115
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1.5 Screen Organization and Operation Overview

Screen Setting and key Overview See
Setting System Setting screen | TERMINAL Measurement terminal settings
screen (SYS) WIRE Multiplexer measurement method
(SETTING) SCAN MODE Scan function p-172
FAIL STOP Stop at FAIL during scan
UNIT TEST Z3003 unit test p.190
STATISTICS Statistical calculations function p.131
TEMP INPUT
ANALOG SET1 Temperature sensor settings p.38
ANALOG SET2
CALIBRATION Self-calibration p.111
KEY CLICK Set the operation sound p.151
COMP BEEP Hi
IN
Lo Judgment beeper setting p.123
PASS
FAIL
PANEL LOAD 0ADJ Load zero adjustment values p.142
CONTRAST Set the contrast p.153
BACK LIGHT Set the contrast brightness p.154
POWER FREQ Set the power frequency p.152
CLOCK Clock settings p.155
RESET Reset the instrument p.156
ADJUST Adjust the instrument p.387
EXT. 1/0 Setting screen | TRIG SOURCE Trigger source p.235
(1/0) TRIG EDGE Set the trigger signal logic p.237
TRIG/PRINT FILT Trigger/print filter function p.239
EOM MODE EOM signal setting p.241
JUDGE/BCD MODE EXT. I/O output mode p.243
OVRRNG ERR OUT Over-range error output p.244
EXT. I/O TEST EXT. I/O test p.245
Communications Inter- |INTERFACE Interface settings p.250
face Setting screen (IF) | SPEED
LAN L
Communications p.249
DATA OUT
CMD MONITOR
PRINT INTRVL
PRINT COLUMN Printing p.269
STAT CLEAR
BIN Setting screen .
BIN BIN measurement settings p.126

(BIN)

*1. When using the multiplexer, the selected channel number will be displayed next to “MEAS.”
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1.5 Screen Organization and Operation Overview
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For information about the rack mounting, see “14.19 Rack Mounting” (p.379).

This chapter describes preparations to be performed before starting measurements.
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2.1 Pre-Operation Inspection

I 2.1 Pre-Operation Inspection

A DANGER m Before use, verify that test lead insulation is not torn and that no metal is

exposed.

m Before use, inspect the instrument and verify that it’s operating properly.

Using test leads or an instrument that is damaged could result in serious bodily injury. If
you discover any damage, replace with a Hioki-specified part.

Inspection of included accessories and options

Inspection points

Remedy

The power cord insulation is not torn.
Metal is not exposed on the power cord.

If damaged

Do not use the instrument as electric shock or short-circuit acci-
dents could result. Contact your authorized Hioki distributor or
reseller.

The insulation on a measurement lead is
not torn.

Metal is not exposed on a measurement
lead.

If damaged

Using the instrument in such condition could cause an electric
shock. Contact your authorized Hioki distributor or reseller for
replacements.

Instrument inspection

Inspection points

Remedy

No evident damage to the instrument.

If damaged
Request repair.

When turning the instrument on, the
STANDBY key lights up in red or green.

If the key does not light up
The power cord may be damaged, or the instrument may be
damaged internally. Request repair.

After the completion of the self-test (when
the model number is shown on the
screen), the Measurement screen is dis-
played.

If an error indication occurs
The instrument may be damaged internally. Request repair.

“13.2 Troubleshooting” (p.321),
“Error displays” (p.332)

See:
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2.2 Connecting the Power Cord

I 2.2 Connecting the Power Cord

AWARNlNG m Connect the power cord to a grounded, two-prong power outlet.

Connecting the product to an ungrounded power outlet could cause the operator to experi-
0 ence an electric shock.

B Ensure that the insulation on the cables are undamaged and that no bare
conductors are improperly exposed before use.

Any damage to the instrument leads to electric shock. Contact your authorized Hioki dis-
tributor or reseller.

m Before connecting the power cord, make sure the supply voltage to be used
falls inside the voltage range indicated on the power connector of the instru-
ment.

Supplying a voltage that falls outside the specified range to the instrument could damage
the instrument, causing bodily injury.

ACAU“ON B Do not use a power supply that generates rectangular wave or pseudo-sine wave
output (an uninterruptible power supply, DC/AC inverter, etc.) to power the instru-

ment.
® Doing so could cause damage to the instrument, resulting in bodily injury.

0 B When unplugging the power cord from the outlet or product, pull on the plug (not the
cord).

Failure to do so could cause a wire break in the power cord.

Turn off the instrument before connecting or disconnecting the power cord.

Rear

Power inlet 1 Confirm that the instrument’s Main power switch (rear
panel) is off (O).

2 Confirm that the mains supply voltage matches the
instrument, and connect the power cord to the power
inlet on the instrument.

o]

Main power switch

3 Plug the power cord into the power outlet.

If power to the instrument is cut off with the power switch in the
on position (by a circuit breaker, etc.), the instrument will start up
when power is restored, without any need to press the
STANDBY key.
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2.3 Connecting Measurement Leads

I 2.3 Connecting Measurement Leads

Connect the optional measurement leads to the measurement terminals.

Reference: “Options” (p.3)

® Do not use cables whose insulation is damaged or whose metal portion is
A\ DANGER exposed.

® Doing so could cause serious bodily injury.
m Do not short wires carrying a voltage with the tips of the test leads.

Doing so could cause a short-circuit, resulting in serious bodily injury.

AWARNlNG ® When using the instrument while connected to test leads, use the lower of
the ratings indicated on the instrument and on the test leads.

® Using the product to make measurements that exceed either rating could cause the opera-
tor to experience an electric shock.

o m Cut off power to measurement lines before connecting them to measurement
terminals.

Failure to do so this can cause electric shock or a short-circuit.

ACAU“ON B Do not step on cords or allow them to become caught between other objects.
Doing so may damage insulation, resulting in bodily injury.
® B Do not bend, pull on, or twist cables, including where they connect, with excessive
force.
Failure to do so could cause a wire break in cables.

B Do not touch the tips of pin-type lead.
Since the ends of the pin type lead are sharp, doing so could cause injury to the operator.

0 B When disconnecting the connector, pull on the connector (not the cord).
Failure to do so could cause a wire break in cables.

IMPORTANT

» When using this instrument, it is recommended to use Hioki-specified test leads. Using a lead other
than the specified part could result in issues such as incomplete contact, preventing accurate mea-
surement.

* When making your own measurement leads or extending a measurement lead, see “14.15 Making
Your Own Measurement Leads, Making Connections to the Multiplexer” (p.371).

» To use the multiplexer, be sure to disconnect any measurement leads.

See: “7.3 Multiplexer Settings” (p.172)
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2.3 Connecting Measurement Leads

Red plugs

Connect the red plugs to the SOURCE A and
SENSE A terminals, the black plugs to the SOURCE
B and SENSE B terminals, and the guard plug to the
GUARD terminal.

Guard plug

Measurement leads

(Example: When using the L2101 Clip Type Lead)

Q The “V” mark indicates the SENSE side.]

I—1 SENSE

SENSE
SOURCE —1 SOURCE
SENSE
SENSE SOURCE
SOURCE
v d
When clipping a small-gauge wire When clipping a large-gauge wire
(Clip with the tip of the alligator clips.) (Clip with the back of the alligator clips, where there are
no teeth.)
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2.4 Connecting 22001 Temperature Sensor or Thermometer with Analog Output (When using the TC or AT)

24 Connecting 22001 Temperature Sensor or Thermom-

eter with Analog Output (When using the TC or AT)

Connecting the Z2001 Temperature Sensor

ACAU“ON B Do not apply high-voltage pulses or static electricity to the temperature sensor.

Applying a voltage pulse or static electricity could damage the sensor.

® B Do not apply excessive force to the tip of the temperature sensor or forcibly bend the lead.
Doing so could damage the temperature sensor.

B Do not use the temperature sensor in environments where it would be exposed to

large amounts of dust or direct contact with water.

The temperature sensor does not have a dust-proof or waterproof design. The sensor

could be damaged if dust or water gets inside it.

B Ensure that the temperature sensor’s grip and compensating lead wire do not
0 exceed the specified temperature range.

Doing so could damage the temperature sensor.

B Seat connectors securely.

Failure to do so could damage the instrument or prevent it from performing to specifications.

B Turn off the instrument’s main power switch before connecting the temperature sen-

sor.
Failure to do so could damage the instrument or the temperature sensor.

IMPORTANT

Connect the temperature sensor by inserting the plug all the way into the TEMP.SENSOR terminal.
A loose connection can cause a large error component in measured values.

If the part of the temperature sensor that connects to the instrument becomes dirty, wipe it clean.
The presence of dirt may affect temperature measured values by increasing the contact resistance.
Exercise care so that the temperature sensor connector does not become disconnected. (If the sen-
sor is disconnected, it will not be possible to perform temperature correction or temperature conver-
sion.)

When connecting the temperature sensor, do not connect anything to the TEMP.ANALOG INPUT
terminal. Doing so may cause erroneous measured values to be displayed.

Allow the measurement target for which temperature correction is being performed and the temperature
sensor to adjust to the ambient temperature prior to measurement (for more than 10 minutes). Failure to
do so will result in a large error component.

Handling of the temperature sensor with bare hands may cause the sensor to pick up inductive
noise, resulting in unstable measured values.

The temperature sensor is designed for use in applications in which ambient temperature is mea-
sured. It is not possible to accurately measure the temperature of the measurement target itself by
placing the sensor in contact with the surface of the target. Use of an infrared thermometer to per-
form correction is appropriate when there is a large temperature difference between the ambient
environment and the measurement target.
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2.4 Connecting 22001 Temperature Sensor or Thermometer with Analog Output (When using the TC or AT)

1 Confirm that the instrument’s main power
switch (rear panel) is off (O).

2 Connect the Z2001 Temperature Sensor into the
TEMP.SENSOR terminal on the rear panel.

( )\
IMPORTANT
» Connect the temperature sensor by inserting

the plug all the way.
» Do not connect anything to the TEMP.ANA-
LOG INPUT terminal.

& J

Z2001 Temperature
Sensor

3 Place the tip of the temperature sensor near the
measurement target.

4 Configure temperature measurement.
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2.4 Connecting 22001 Temperature Sensor or Thermometer with Analog Output (When using the TC or AT)

After turning on the instrument, check whether the temperature measurement settings are correct. Change if
necessary.
4 Open the Measurement Setting screen.

1 m Switch the function menu to
‘ [Fz-3 | [0aDJ ]| [ LocK | [SETTINGI ‘ P.2/3.

m m 2 m The Settings screen appears.

2 Open the System Setting screen.
[M 1 [z [MEA | [EXER] -0 [IF  [BIH |

TERMINAL FRUNT e
STATISTICS aFF
TEMF IHPUT SEHSOR Move the cursor to the [SYS] tab
CALIERATION AUTO ; ;
AEC Wil LUE iy with the left and right cursor keys.
KEY CLICE 0K
COMFP EEEFR Hi OFF
IH OFF
| EXIT |
3 select [TEMP INPUT] and press [EEJ[SENSOR].
[ 1 MUz [MEAS [l I-0 [IF  [BIH |
TERMIMAL FROMT 146¢ ' P Selection
TEMP IWPUT SEHSOR 2
EEE EE%EE SEF Thermistor sensor
COMP BEEF  Hi OFF (£2001)
IMN OFF
EAIT

m m m Return to the Measurement

screen.
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2.4 Connecting 22001 Temperature Sensor or Thermometer with Analog Output (When using the TC or AT)

Connecting an analog output thermometer

To measure temperature, connect the analog output thermometer to the instrument.

AWARNlNG m Since the temperature measurement circuit is grounded, connect the
TEMP.ANALOG INPUT terminal on the rear panel with the analog output ther-
o mometer isolated from the ground.

Failure to do so could cause the operator to experience an electric shock or damage the
instrument.

ACAU“ON B Do not input a voltage outside the range from 0 V to 2 V (between terminal contacts)
using the analog output thermometer.

® Doing so could damage the product.

0 B Seat connectors securely.

Failure to do so could damage the instrument or prevent it from performing to specifica-
tions.

B Before connecting a thermometer to the instrument, confirm that any power to the
instrument and thermometer is turned OFF.

Doing so could damage the product.

IMPORTANT

* When using a thermometer that generates 4 mA to 20 mA of output, connect a shunt resistor of
about 50 Q between the positive (+) and negative (-) terminals of the thermometer and convert the
output to a voltage prior to connecting it to the TEMP. ANALOG INPUT terminal on the rear of the
instrument. With a 50 Q resistor connected, the reference voltage (V4, V5) settings are 0.20 V (V;)
and 1.00 V (V5).

* When connecting the thermometer, do not connect anything to the TEMP.SENSOR terminal. Doing
SO may cause erroneous measured values to be displayed.
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2.4 Connecting 22001 Temperature Sensor or Thermometer with Analog Output (When using the TC or AT)

Rear TEMP.ANALOG INPUT
terminal

1 Confirm that the instrument’s main power
switch (rear panel) is off (O).

2 Connect the thermometer’s analog output con-
nector to the TEMP.ANALOG INPUT terminal on
the rear panel, using a cable.

( )

IMPORTANT
* Insert the thermometer’s analog output con-

nector securely all the way into the terminal
block.

* Do not connect anything to the TEMP.SEN-
SOR terminal.

3 Configure temperature measurement.

Compatible wire type: Single wire AWG22 (60.65 mm)
Stranded wire AWG22 (0.32 mm?)
Strand diameter ¢0.12 mm or more

Compatible wires: Single wire AWG28 (#0.32 mm) to AWG22 (#0.65 mm)
Stranded wire AWG28 (0.08 mm?) to AWG22 (0.32 mm?)
Strand diameter 30.12 mm or more

Standard bare wire length: 9 mm to 10 mm
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2.4 Connecting 22001 Temperature Sensor or Thermometer with Analog Output (When using the TC or AT)

After turning on the instrument, check whether the temperature measurement settings are correct. Change if

necessary.

4 Open the Settings screen.

‘ [Fz-z| [0aDd | [ LOCE |

[SETTIHG] ‘

2 Open the System Setting screen.

[EIH |

[MUE A [ HUs=2 [HES | BNl -0 | IF
TERMIHAL FROMT
STATISTICS aOFF
TEMP IMPUT SEMSOR
CALIERATION AUTO
AES WYALUE (Y
KEY CLICE M
COMF BEEF Hi OFF
IN OFF
[ExTT |

3 select TEMP INPUT and press {23 (ANLG-V).

[z 1 (M2 [MEAS [SYS [1-0 [IF

[EIHM |

TERMIMAL FROWT
TEMF IHPUT
T —— - | (],

SHALOG SETZ2 +1.00% +100.0 %

CALIBRATION BUTO
ABS VALUE OFF
KEY CLICK OM
[ EXIT | [SEMSOR| [aHLE-Y|
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1 m Switch the function menu to
P.2/3.

2 m The Settings screen appears.

O
Move the cursor to the [SYS] tab
with the left and right cursor keys.

146@ ' P Selection

2
m Analog input



2.4 Connecting 22001 Temperature Sensor or Thermometer with Analog Output (When using the TC or AT)

4 Set two reference voltages and the corresponding reference temperatures.
(Set reference voltages V; and ¥, and reference temperatures 7 and T, by following Steps 1t0 3.)

[ 1 MU [MEAS [SvS |10 [IF  |EIM |

TERMIHAL FROMT 1€ . b q ' b

STATISTICS OFF Move the cursor to the setting you wish
AMALOE SET I +000.0 % to configure. Make the value editable
AMALOZ SETZ  +1.00Y +100.0 & with the ([ key.

&ES VALLUE OFF

KEY CLICK oM Move among Change
[EXIT | EDIT 24 ' Bigits. 4 ' P values.

Move the cursor to the digit you wish to
m m set with the left and right cursor keys.

Change the value with the up and
down cursor keys.

3 mAccept
(@ Cancel)

Setting range reference voltage (7}, 7,): 00.00 to 02.00 V (default V;: 0V, 7,: 1 V)
Reference temperature (7}, 75): —99.9 to 999.9°C (default 7}: 0°C, 7,: 100°C)

m Return to the Measurement
screen.

The displayed value is calculated by the following expression.

T, =T, nw, -1,V
———— % (Input voltage) + ———
V, =V, V, =" T,

Temperature
oy

&
0 4 g
Analog input voltage
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2.5 Installing the Multiplexer Unit

| 2.5 Installing the Multiplexer Unit

To use multiplexing capability, you must first install the Z3003 Multiplexer Unit.

AWARMNG m Turn off the product and disconnect any cables before inserting or removing

/N\CAUTION

)
@

any multiplexer unit.

Failure to do so could cause the operator to experience an electric shock or damage the
instrument or multiplexer unit.

When connecting a measurement target with electromotive force (a battery
or power supply), take steps to protect against short-circuits.

Failure to do so could cause damage to the instrument or measurement targets or cause
fire.

If not connecting a multiplexer unit, attach the blank panel.

Failure to do so could cause the operator to experience an electric shock or damage the
instrument.

Do not connect the multiplexer unit directly with a dielectric strength tester or insu-
lation resistance tester.

The Z3003 Multiplexer Unit's maximum allowable voltage for contacts is +60 V DC, or
30 V AC rms and 42.4 V AC peak. Supplying a voltage that exceeds the maximum allow-
able voltage could damage the instrument.

B Once you have inserted the multiplexer unit, tighten the screws securely.

Seat connectors securely.

Failure to do so could damage the multiplexer unit or prevent it from performing to specifi-
cations.

When inserting in the unit, hold the metal plate.

Directly touching the board may cause damage of the unit or accuracy deteriorations in the
higher resistance ranges due to the influence of static electricity. Taking countermeasures
against static electricity (using antistatic devices such as a wrist strap) as well as wearing
antistatic gloves are recommended.

When not using the multiplexer unit, store it using the packaging materials in which
it was delivered.

Failure to do so could damage the multiplexer unit.
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2.5 Installing the Multiplexer Unit

Rear
When using only one Multiplexer Unit, it can be installed as either UNIT1 or
UNIT2.
Required tools: Phillips screwdriver Blank panel

\l)
1 Turn off the instrument’s main power switch and /ﬁj
disconnect the cords and leads. ;@%/@’

2 Remove the two screws with a Phillips head screw-
driver and remove the blank panel.

3 With attention to the orientation of the Multiplexer
Unit, insert it firmly all the way in.
Insert the unit after aligning it with the guide rail.
Do not directly touch the board.

Z3003 Multiplexer Unit

Taking countermeasures against static electricity (using
antistatic devices such as a wrist strap) as well as wear-
ing antistatic gloves are recommended.

4 Using the Phillips screwdriver, tighten the two Multi- /

plexer Unit mounting screws.

Configure the settings so that they match the unit
number used.

See: “Customizing channel pin allocation” (p.176)

Removing a Multiplexer Unit

After turning off the instrument’s main power switch and disconnecting all cords and leads, remove
the Multiplexer Unit by reversing the above procedure and then attach the blank panel.
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2.6 Turning the Power On and Off

I 2.6 Turning the Power On and Off

Turning on the instrument with the main power switch

Turn on ( I ) the main power switch on the rear of the instrument.

If the main power switch was turned off while the instrument was
not in the standby state, the standby state will be automatically
canceled when the main power switch is turned on.

Power on I

Turning off the instrument with the main power switch

Turn off () the main power switch on the rear of the instrument.
e ]

©U‘

Power off O

Canceling the standby state

Press the STANDBY key

(the STANDBY key will change from red
to green).
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2.6 Turning the Power On and Off

After the standby state is canceled, a self-test (instrument diagnostic routine) is performed.
During the self-test, the following information is displayed while the hardware is verified.

Self-test
The following information is displayed during self-testing:
* Manufacturer and model name
» Firmware versions
« Communication interface setting
» Detected line frequency
+ EXT. /O (NPN/PNP) setting
+ Self-calibration setting
* Inserted unit information (RM3545A-2 and RM3546 only)

 EE— |

'No Errors rError
200 ERR -096
Backur data error,
1200.000 w0
P31 Moand | [oock | [SETTING] ok |
Measurement screen Indicates an error (p.332).
IMPORTANT

The 23003 Multiplexer Unit test is not performed during the self-test on startup.

See: “7.6 Verifying Multiplexer Unit Operation” (p.190)

Before starting measurement

To obtain precise high-accuracy measurements, provide about 60 minutes warm-up after turning power on.
The SOURCE terminal is protected by a fuse. If the fuse is tripped, the instrument will display [Blown FUSE.]
and you will not be able to measure resistance values. In this case, replace the fuse.

See: “13.3 Replacing the Measurement Circuit’s Protective Fuse” (p.335)

Measurement settings are recalled from when the power was previously turned off (settings backup).

Placing the instrument in the standby state

Press the STANDBY key (press for one second).
(The STANDBY key will change from green to red.)

Disconnect the power cord from the outlet to extinguish the STANDBY key light.
When power is turned on again, operation resumes with the same state as when last turned off.

If power to the instrument is cut off with the power switch in the on position (by a circuit breaker, etc.), the
instrument will start up when power is restored, without any need to press the STANDBY key.
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I 3 Basic Measurements

Before making measurements, read “Before measuring” (p.10) carefully.

This chapter explains basic operating procedures for the instrument.

“3.1 Checking the Measurement Target” (p.50)

“3.2 Selecting the Measurement Range” (p.52)

“3.3 Setting the Measurement Speed” (p.54)

“3.4 Connecting Measurement Leads to the Measurement Target” (p.56)

“3.5 Checking Measured Values” (p.57)

To customize measurement conditions, see “4 Customizing Measurement Conditions” (p.67).
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3.1 Checking the Measurement Target

3.1

To carry out proper resistance measurement, change the measurement conditions appropriately
according to the measurement target. Before starting measurement, use the examples recommended
in the following table to configure the instrument.

Checking the Measurement Target

Recommended settings
(Bold indicates a change from the factory default.)
Pure
Measurement target Low- Measure- TC ove Contact resis-
power ment (p.81) (p.98)
check tance
mode current AT A-OVC (p.1086) mode
(p.69) (p.71) (p.136) (p.100) (p.101)
Weld resistance
Tab welding of battery cells, bus
bar welds in battery packs, welds
in automotive batteries, welds in
inverters Off High TC On On On
S
Motors, solenoids,
choke coils, transformers
% Off High TC Off On Off
Signal contacts
Wire harnesses, connectors,
relay contacts, switches
On - TC On Off *3 -
<\5/5
Power contacts
Wire harnesses, connectors,
relay contacts, switches
Off High TC On On On
Fuses, resistors
Off *1 - On On Off
= —(((O— == Low
Conductive paint, conductive rub-
ber
Off High - Off Off Off
Other, standard resistance mea-
surement
Heaters, electrical wires Off High «2 On On Off
1
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3.1 Checking the Measurement Target

Recommended settings
(Bold indicates a change from the factory default.)

Pure

Measurement target Low- | Measure- TC ove Contact resis-

power ment (p-81) (p-98) check tance

mode current AT A-OVC (p.106) mode

(p.69) (p.71) (p.136) (p.100) (p.101)

Temperature-rise test
Motors, choke coils, transformers
@ Off High AT Off On Off

*1. When there is sufficient margin with regard to the rated power, select High.
*2. When the measurement target significantly depends on temperature, use the temperature correction func-

tion.

*3. When there is sufficient margin with regard to the allowable applied voltage, select on.

IMPORTANT

When measuring a commercial power supply transformer using an external trigger, measurement can-
not be performed using the delay setting preset. Either make the delay adequately long or measure

using the internal trigger (p.102).
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3.2 Selecting the Measurement Range

3.2 Selecting the Measurement Range

Select the measurement range. Auto-ranging (the AUTO range) can also be selected.

Manual range setting

u Select the range to use. ([AUTO] off)
n The decimal point location and unit indicator change each time you press
the button.

Auto-ranging

AUTO Press this while a manual range is selected. ([AUTO] lights)
The optimum measurement range is automatically selected.

Switching from auto-ranging to manual range selection

Press @gd again. The range can now be changed manually.

IMPORTANT

* When the comparator function and BIN measurement function are turned on, the range cannot be
changed from fixed (it cannot be switched to auto-ranging). To change the range, turn off the com-
parator function and BIN measurement function or change the range from within the comparator
settings and BIN number settings.

» When measuring certain motor, transformer or coil components, the auto range setting may not sta-
bilize. In such cases, either select the range manually or lengthen the delay time.
See: “4.11 Setting Pre-Measurement Delay (Delay Function)” (p.102)

» The measurement target power is given by the resistance value x (measurement current)2 if the
measured value is within the measurement range. If the measurement range is exceeded, the
power may reach a maximum value that is given by (open voltage x measurement current). Check
the measurement range before connecting the measurement target. When using a High measure-
ment current, resistance ranges of 100 Q and lower may cause a large amount of power to be
applied to the measurement target. In particular, a maximum power of about 2 W may be applied to
the target at ranges of 100 mQ and lower (ranges that result in a measurement current of 1 A).
Check the measurement range and current switching before connecting the measurement target.
See: “4.2 Switching Measurement Currents (1000 uQ to 100 Q range)” (p.71)

* When measuring delicate samples, make measurements with the low-power mode on.

(RM3545A only)
See: “4.1 Switching to Low-power Mode (LP)” (p.69)

Continued on next page
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3.2 Selecting the Measurement Range

IMPORTANT

» When using the INT trigger source, current will stop when a contact error occurs (when not con-
nected to the measurement target). By contrast, if the contact check function is disabled while using
the INT trigger source, the maximum open voltage will be applied across the terminals when the
measurement target is not connected. Consequently, a rush current will flow at the moment the
instrument is connected to the measurement target.
(For example, when measuring pure resistance with the 1 A measurement current range, the
instrument will reach a maximum current of 6 A with a maximum convergence time of 2 ms, while
the RM3546 will reach a maximum current of 3 A in a maximum convergence time of 1 ms.)
The inrush current will vary with the range. When measuring easily damaged elements, either turn
on the contact check or use a range that results in a low measurement current. However, if there is
chatter even when the contact check is enabled, it will not be possible to completely prevent a rush

current.

* When set to 2-wire with the multiplexer, ranges of 10 Q and lower cannot be used.
. )
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3.3 Setting the Measurement Speed

3.3 Setting the Measurement Speed

The measurement speed can be set to the following 4 levels.

[FAST], [MED] (MEDIUM), [SLOW1], or [SLOWZ2]

The [MED] (medium), [SLOW1] and [SLOW2] settings offer increased measurement precision com-
pared to the [FAST] setting as well as greater resistance to the effects of the external environment.

Setting FAST \ MED \ SLOW1 SLOW?2
Measurement speed Fast «— — Slow
Measured value stability Low «— — High

If the setup is excessively susceptible to the effects of the external environment, shield the measure-
ment target and measurement leads adequately and twist the cables together.
See: “14.10 Mitigating Noise” (p.361)

@ Each time you press this, the measurement speed is changed.

A self-calibration that lasts about 5 ms is performed between measurements. To shorten the measurement
interval, set the self-calibration to “manual”.

See: “4.14 Maintaining Measurement Precision (Self-Calibration)” (p.111)

Integration time (Unit: ms) (detected voltage data acquisition time)

FAST MEDIUM
LP Range SLOW1 | SLOW2
50 Hz \ 60Hz | 50Hz | 60 Hz
OFF 1000 kQ or less 0.3+ 20.0 16.7 100 200
10 MQ or more 20.0 16.7 20.0 16.7 100 200
ON All ranges 20.0 16.7 40.0 33.3 200 300

*1. When using the MUX measurement terminals, the integration time is 1.0 ms in the 1000 uQ range or
10 mQ range.
See: “12.2 Input Specifications/Output Specifications/Measurement Specifications” (p.282)

* When OVC is on, integration is performed twice. When LP is on, OVC is fixed to on.

« When A-OVC*? is on, integration is performed four times. When LP is on or in the 1000 uQ range, OVC or
A-OVC*? s fixed to on. (For the RM3546, either setting may be used.)

* When using the SLOW2 measurement speed with LP on, the instrument will perform averaging with two

iterations internally even if the averaging function is set to off.
*2. RM3546 only
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3.3 Setting the Measurement Speed

Shortest measurement times when using the INT trigger source with continuous
measurement on (free-run)

LP: Off (unit: ms), tolerance: £+10% +0.2 ms

FAST MEDIUM
Range SLOW1 SLOW2
wm\mm 50 Hz | 60 Hz
1000 kQ or less 1.0* 20.7 17.4 101 201
10 MQ or more 20.7 ‘ 17.4 20.7 17.4 101 201

*1. When using the MUX measurement terminals, the integration time is 1.7 ms in the 1000 uQ range or
10 mQ range.

LP: On (unit: ms), tolerance: £10% +0.2 ms, only with OVC on (RM3545A only)

FAST MEDIUM
Range SLOW1 SLOW?2
50Hz | 60Hz | 50Hz | 60 Hz
LP1000 mQ 71 65 111 98 431 631
LP10Q| 111 105 151 138 471 671
LP100Q| 111 105 151 138 471 671
LP1000 Q| 113 107 153 140 473 673

Shortest conditions
Delay: 0 ms, OVC: Off, Averaging: Off, Self-calibration: MANUAL,
Contact improvement: Off, Scaling: Off
Measured value display switching: none
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3.4 Connecting Measurement Leads to the Measurement Target

3.4 Connecting Measurement Leads to the Measure-
ment Target

Before connecting the leads, read “Before measuring” (p.10) carefully.

Example with L2100

Lines
(notches)

N /

Connect the leads so that the lines (notches) on their bases face inward to each other.

4 2 2
J= =

When clipping a small-gauge wire  When clipping a large-gauge wire
(Clip with the tip of the alligator (Clip with the back of the alligator
Qlips.) clips, where there are no teeth.)

r

Place leads in contact with target.

Example with L2101

Example with L2102

Example with L2104

SOURCE A SENSEA SENSEB SOURCE B

The SENSE terminals are placed to the inside of the SOURCE terminals.
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3.5 Checking Measured Values

I 3.5 Checking Measured Values

(INT[ 1000un |SLOWE (s /The resistance value will be displayed.
2 UD o » Ifthe d|spla‘1‘y do<—‘-js n.ot indicate the measur(-id
value, see “Confirming measurement faults
1200.000 oo
n I-"-Q » To convert the value into a parameter other than
resistance, see below.
(Fz-2| [0and | [Lock | [SETTING| See: “4.19 Performing Temperature Rise Test
(Temperature Conversion Function [AT])”
(p.136)

See: “4.7 Correcting Measured Values and Dis-
playing Physical Properties Other than
Resistance Values (Scaling Function)” (p.93)

When measuring close to 0 Q, measured values may turn negative. If measured values turn negative other-
wise, check the following items:

« Are the SOURCE or SENSE wires connected backwards?
— Rewire correctly.

» Has the contact resistance decreased since you performed zero adjustment?
— Perform zero adjustment again.

+ Is the scaling calculation result negative?
— Change the scaling settings.

Switching the display

You can change what information is shown on the Measurement screen.

Displaying temperature and pre-calculation measured values

L. You can switch this part of the display to

[THT[1000un [SLOWZ FEEE
show nothing, the temperature, or the
m pre-calculation measured value.

See: “Example displays” (p.58)

1 2 0 0. 0 0 0 HQ 1 m Switch the function menu to

P.1/3.

[PAs2 | [ INFO | | VIEW | | STAT | [PRINT| 2 [Fy VEW]

m m Switch the Measurement

screen.
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3.5 Checking Measured Values

Example displays

Display of pre-calculation measured values varies with the settings.

(No display)

[IHT| 1000un [SLOWZ]|

1000.000 we

UFF Loy
1200004 1000.00u4

P2 || INFO | | wIEW | | 5TAT | [PRINT]

(Value before TC calculation: With TC ON)

[IMT] 1000ug |[SLOWZ2]
1000.100 w0

UFF Low
1200.00+0 1000.00+0

[PA-z || INFO | | wIEW | | STAT | [FRINT|

Rt: Resistance measured value before
TC calculation

(Value before REF% calculation: With REF%
comparator setting and scaling OFF)

[IHT[ 1000ug [SLOWE] TC | 0 G40

— 10.000 %

100000 10000 x

[PA-2 | [ THFO | | WIEW || STAT |
R: Resistance measured value
(before relative calculation)

(Temperature display)

[IHT| 1000ug [SLOWZ]| 0 a0, \L
C 200:c =

1000.000 we

UFF Low
1200.00+0 10000040

| P1s2 || INFO || wIEW | | STAT | [PRINT]

(Value before scaling calculation
: With scaling ON)

[IHT|_1000un [SLOWS] | TC [SCL [0 ADJ]

&= 1000100

1100.000 we

UFF Low
1200004 1000004

[FA-2 || INFO | | wIEW | | STAT | [PRINT]

R: Resistance measured value before scaling

(Value before REF% calculation: With REF%
comparator setting and scaling ON)

[IHT Joooun [SLowz] (TG IScLloADd]

k= 990000w

- 1'+900 %

1000004 10000 x

[Pz | [ IHFD | | YIEW | | STAT |

RS: Resistance measured value after scaling
(before relative calculation)
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3.5 Checking Measured Values

Displaying a list of model and measurement conditions

1 Display the measurement conditions.
IHT] 1000ua |[SLOWZ

200 "C 1 m Switch the function menu to
P.1/3.

1200.000 0 .o

Display measurement condi-

tions.

[PaA-2 | [ IHFO | [ vIEW | [ STAT | [PRINT

2 Check the measurement conditions.

RM3E4E Yer, 1,00 Mo, 000000000
FAHGE 1000uR( 14 TRIG IWT ;
SPEED SLOWZ P OFF I-0 HFH If the interface type has been set to
4-0%C OH OELAY Oms I<F PRINT “printer”, you can print settings with
&,HOLD OFF CaLIE aUTO m
TC 200% F930rFm ’
oaDJd OFF
SCALE OFF
LIME AUTO(EOH=)
| EXIT | | PRINT |

m m m Return to the Measurement

screen.

IMPORTANT
When the scan function is set to auto or step, the list of measurement conditions and settings cannot be
displayed.
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3.5 Checking Measured Values

Confirming measurement faults

When a measurement is not performed correctly, a measurement fault indicator appears and a ERR signal
of the EXT. I/O is output (no ERR signal is output for over-range or unmeasured events). Operation when a

current fault occurs can be changed with the settings.
See: “14.16 Checking Measurement Faults” (p.373)

Over-range

Display
+0vrRng
-OvrRng

This fault is displayed in the following two instances.

(1) Appears when the measured value is outside of the measurement or display range.
See: “Over-range detection function” (p.63)

(2) Appears when a measurement fault occurs (when the current fault mode setting is
“Over-range”).
When no measurement current flows from the SOURCE B terminal to the SOURCE A
terminal
See: “Current fault detection function” (p.63)

Similarly, if the measurement range is exceeded in temperature measurement, [OvrRng]
is displayed.

The comparator result is Hi when [+OvrRng] is displayed, and Lo when [-OvrRng] is dis-
played. No ERR signal is output.

Contact error

See: “Block Diagram” (p.339)

Display
CONTACT
TERM.A/B

(When the scan function is set to auto or step, [CONTACT A] or [CON-
TACT B] will be displayed. When the communications monitor function
is on, [CA] or [CB] will be displayed.)

The resistance between the SENSE A and SOURCE A probe contacts, and between the SENSE B and
SOURCE B probe contacts, are measured and an error is displayed if the result is about 50 Q or greater.
If this error persists, probe wear or cable failure may be the cause. When the resistance value between
the SENSE and SOURCE is high, for example when the measurement target is conductive paint or con-
ductive rubber, you will not be able to perform measurement due to the continuous error state. In this
case, turn off the contact check function.

See: “4.12 Checking for Poor or Improper Contact (Contact Check Function)” (p.106)

Current fault or measurement not performed

Display

This fault is displayed in the following two instances. If [- - - - - - - ] is displayed, a compar-

ator judgment will not be made.

(1) Appears when a measurement fault occurs (when the current fault mode setting is
“Current fault”).

When no measurement current flows from the SOURCE B terminal to the SOURCE A
terminal

See: “Current fault detection function” (p.63)

(2) This fault is displayed when no measurement has been performed since the measure-
ment conditions were changed.

60



3.5 Checking Measured Values

Multiplexer channel error

Display
SW.ERR

Display
NO UNIT

Temperature sensor not connected

A multiplexer relay hot-switching prevention function error has occurred. The relay cannot
be switched because the current from the measurement target has not decreased. In-
crease the delay setting since the measurement circuit may be being influenced by back
EMF from a transformer or other device. Do not apply any current or voltage to the mea-
surement terminals.

See: “4.11 Setting Pre-Measurement Delay (Delay Function)” (p.102)

No multiplexer unit was detected. Verify that the unit has been inserted.
Do not allocate units that have not been inserted to channels.

Temperature measurement cannot be performed because the temperature sensor has not

Display been connected. There is no need to connect the temperature sensor when not using tem-
--.-°C perature correction or AT. Switch the display if you do not wish to display the temperature.
See: “Switching the display” (p.57)
Over-voltage detection [FIEETH
Displ Appears when an over-voltage is detected between the measurement terminals.
Isplay If a certain level of over-voltage is applied between the measurement terminals, the mea-
Err:700 surement circuit inside the instrument is automatically shut off for protection. The measure-

ment resumes if the voltage applied between the measurement terminals falls below the
recovery voltage. (ACP Function)

See: “ACP (Active Circuit Protection) function” (p.15)

Example displays: Display and output when the probes are open or when the measurement target is

open
Display and output during Current fault mode setting (p.65)
current fault detection Current fault Over-range
. ] Display: +OvrRng
Normal D|splay: . . COMP indicator: Hi
COMP indicator: No judgment .
(No error) EXT. /O ERR sianal outout EXT. I/0: No ERR signal output,
gontalltct Check T 9 P HI signal output
esults
Display: [CONTACT TERM.A] or [CONTACT TERM.B]
Fault L .
(Error) COMP indicator: No judgment
EXT. I/0O: ERR signal output
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3.5 Checking Measured Values

Measurement fault detection order

Measurement fault detection

Over-voltage detection
(RM3546 only)

*No

Wiring A contact error

VNo

Wiring B contact error

VNO

Current fault

VNO

Below lower limit

VNO

Above upper limit

VNO

No measurement data

Display
=P Em700
Yes
' CONTACT
TERM.A
Yes
_’ CONTACT
TERM.B
Yes
' +OvrRng
Yes o
(Depends on
output format
settings)
-}‘ -OvrRng
Yes
-}‘ +OvrRng ‘
Yes
o
Yes

EXT. I/O

PROTECT output

ERR output

ERR output

HI output or ERR output
(Depends on output format
settings)

LO output

HI output
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IMPORTANT

Measurement fault detec-
tion proceeds in the order
shown at the left, ending
with display of the first de-
tected error.

J




3.5 Checking Measured Values

Over-range detection function

Examples of over-range faults

Over-range detection Measurement example

The measured value is outside of the

Attempting to measure 13 kQ with the 10 kQ range selected.
measurement range.

The relative tolerance (%) display of the
measured value exceeds the display | Measuring 500 Q (+2400%) with a reference value of 20 Q.
range (999.999%).

The zero adjusted value is outside of the | Performing zero adjustment after connecting 0.5 Q with the
display range. 1 Q range — Measuring 0.1 Q yields a -0.4 Q reading,
exceeding the display range.

During measurement, input voltage ex- | Measuring a large resistance value in an electrically noisy
ceed the A/D converter input range. environment.

Current did not flow normally to the mea- |+ When the measurement target yields an open FAIL result.
surement target. * When either the SOURCE A or SOURCE B terminal suffers
(When the current fault mode setting is| from poor contact.

set to “Over-range output” only)
To display [------- ] when a current fault occurs, set the cur-

rent fault mode setting to “Current fault”. (p.65)

Current fault detection function

Example of current fault

+ SOURCE A or SOURCE B probe open

» Broken measurement target (open work)

* SOURCE A or SOURCE B cable break, poor connection

( )
IMPORTANT

SOURCE route resistance in excess of the specified values may cause a current fault, making mea-
surement impossible. Regarding the reference values for route resistance that will result in a current
fault, see “Reference values for route resistance (wiring resistance + contact resistance) that will result
in a current fault” (p.64).

When using current 1 A range, keep the route resistance low.
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3.5 Checking Measu

Reference values for route resistance (wiring resistance + contact resistance) that will result in a cur-

red Values

rent fault
LP: Off
R 100 MQ range e Measurement SOURCE B-SOURCE A ,
High-precision mode current (Other than measurement target)*
1000 pQ - High 1A 26Q
1000 uQ - Low* 500 mA 6.10Q
10 mQ - High 1A 26Q
10 mQ - Low* 500 mA 6.10Q
100 mQ - High 1A 26Q
100 mQ - Low 100 mA 15Q
1000 mQ - High 100 mA 15Q
1000 mQ - Low 10 mA 150 Q
10Q - High 10 mA 150 Q
10Q - Low 1mA 1kQ
100 Q - High 10 mA 100 Q
100 Q - Low 1 mA 1kQ
1000 Q - - 1mA 500 Q
10 kQ - - 1 mA 500 Q
100 kQ - - 100 pA 1kQ
1000 kQ - - 10 pA 1kQ
10 MQ - - 1 A 1kQ
100 MQ ON - 100 nA 1kQ
100 MQ OFF - 1 pAorless 1kQ
1000 MQ OFF - 1 pA or less 1kQ
PR: On
o SOURCE B-SOURCE A
Range Current switching | Measurement current (LT ———— target)*2
PR1000 pQ High 1A 35Q
PR1000 pQ Low*" 500 mA 90
PR10 mQ High 1A 350
PR10 mQ Low* 500 mA 90
PR100 mQ - 1A 350

LP: On (RM3545A

only)

Range

Measurement current

SOURCE B-SOURCE A
(Other than measurement target)*2

LP1000 mQ

1TmA

2Q

LP10 Q

500 pA

50

LP100 Q

50 pA

50 Q

LP1000 Q

5 uA

500 Q

1.
*2.

RM3546 only

values in the above table.
You can verify that the unit’s internal route resistance is 1 Q or less using the unit test.

See:

“7.6 Verifying Multiplexer Unit Operation” (p.190)
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3.5 Checking Measured Values

Setting the measurement method for an open target (current fault mode setting)

This section describes how to configure instrument operation when current fault output is detected.

When set to current fault, a break in the measurement target wiring is determined to be an error, and no compar-
ator judgment is made. When set to over-range, a break in the measurement lead or other open state is deter-
mined to be an over-range event, and a comparator judgment of Hi results. Choose the setting that best suits

your application.

IMPORTANT

The current fault mode setting applies to all channels (when using the Z3003).

4 Open the Settings screen.

‘ |P2-2 || 08Dd || LOCK |

[SETTIHG]| ‘

2 Open the Measurement Setting screen.

A RI0NEY JIMEAS

0 aDJusT

TC SET

AT

DELA&Y

AVERAGE

AUTO HOLDO
SCALIMGI a¥R+E ]
ovC

| EXIT |

S 1.0 [IF  |BIH |

CLEAR

OH  +200% +03930 pem
OFF

PRESET

OFF

OFF

OFF

OFF

3 Select the desired current fault mode.

AYERAMGE

AUTO HOLD
SCALIMGIAYRED
oW

LOW FOWEE

[ML 1 M2 [MEAS [SYS |10 |IF

[EIH |

OFF
OFF
OFF
OFF
OFF
Lo

CURR ERROR MODE

| [ EXIT |

[CurEre| [OwrRAs|
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1 m Switch the function menu to

P.2/3.

2 m The Settings screen appears.

O
Move the cursor to the [MEAS] tab
with the left and right cursor keys.

146@ ' P Selection
2 m Current fault (default)

m Over-range

Return to the Measurement
screen.



3.5 Checking Measured Values

Holding measured values

The auto-hold function provides a convenient way to check measured values. Once the measured
value stabilizes, the beeper will sound, and the value will be automatically held.

IMPORTANT
The auto-hold function setting applies to all channels (when using the Z3003).

1 Open the Settings screen.

‘ 1 m Switch the function menu to
P.2/3.

‘ [P2-2 | [oand ]| [ LocK | [SETTIMG]

m 2 m The Settings screen appears.

2 Open the Measurement Setting screen.

[z (Mo | EEE ) vs [1-0 [IF [BIN |
0 ADJUST CLEAR p ' »
TC SET OM +200% 403530 pem
AT OFF Move the cursor to the [MEAS] tab
EEIEEEGE EIEESET with the left and right cursor keys.
AUTO HOLD OFF
SCALIMGEAXR+E]  OFF
(s OFF
[EXIT |

3 Enable the auto-hold function.

[MU1 [MU=z [MEAS[S¥S [1-0 [IF [BIM |
AT OFF 14¢€ ' P Selection
DELAY FRESET
AUTO HOLD o] 2P oN
ove  OFF ) OFF (default
LOW POWER OFF
MEAS CLRREHMT Lo
| EXIT | [ ov |[ aFfF | m Return to the Measurement

o | o

While the measured value is being held, the [HOLD] indicator will light up.

Canceling auto-hold operation

Hold operation is automatically canceled when the measurement leads are removed from the measurement
target and then brought into contact with the measurement target again. You can also cancel hold operation
by pressing @ or changing the range and measurement speed. When hold operation is canceled, the
[HOLD] indicator will go out.
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4 Customizing Measurement

Conditions

This chapter explains functionality employed to make more advanced, more accurate measurements.

The following table lists functions and example uses:

Example uses

Function

See

Extend tolerance for route resistance (wiring
resistance + contact resistance)

Switching Measurement Currents
(Expanded route resistance toler-
ance mode)

p.71

Stably measure targets with varying tempera-
ture

Advanced Offset Voltage Compen-

sation (A-OVC) m

p.100

Advanced temperature correction

function (A-TC) IEIEELLN

p.83

Shorten measurement time
(if measurement target is resistance compo-
nent only)

Pure Resistance Mode (PR)

p.101

When you wish to convert resistance values
based on a reference temperature

Temperature Correction (TC)

p.81

When you wish to increase the measurement
precision

Zero Adjustment

p.74

Offset Voltage Compensation (OVC)

p.98

Advanced Offset Voltage Compen-

sation (A-OVC) m

p.100

100 MQ Range High-precision Mode

p.115

When you wish to change the number of dis-
play digits

Changing the Number of Measured
Value Digits

p.97

When you wish to cancel surplus resistance
from 2-terminal wiring

Zero Adjustment

p.74

When you wish to correct for the effects of ther-
moelectric force

Zero Adjustment

p.74

Offset Voltage Compensation (OVC)

p.98

Advanced Offset Voltage Compen-

sation (A-OVC) m

p.100

When you wish to correct measured values

Scaling Function

p.93

When you wish to stabilize measurement

Averaging Function

p.79

Delay Function

p.102

When you wish to speed up auto-ranging

Delay Function

p.102

When you wish to limit the open voltage

Low-Power Mode ELPE

p.69
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Example uses

Function See

When you wish to limit the current

Low-Power Mode (LP)

mw P-69

Switching Measurement Currents p.71

When you wish to perform measurement while
minimizing the effect on the contact surface
state

Low-Power Mode (LP)

ww P69

When you wish to detect contact defects and

Contact Check Function p.106
measurement cable breaks
When you wish to convert readings into a phys-
ical property other than resistance (for exam- Scaling Function p.93
ple, length)
When you wish to improve probe and switchin

y P P g Contact Improvement Function p.109

relay contact
When you wish to perform measurement as
quickly as possible and perform self-calibration Self-Calibration Function p.111
during instrument downtime
Judge measured values Comparator Function p.116
Classify measurement results BIN Measurement Function p.126
Perform statistical calculations on measured

Statistical Calculations Function p.129

values

Perform temperature rise test

Temperature Conversion Function

1
(AT) p-136
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4.1 Switching to Low-power Mode (LP)

4.1 Switching to Low-power Mode (LP)

In the low-power mode, the open-circuit terminal voltage is limited to 20 mV to allow measurement
with an extremely low current.

When measuring signal contacts (wire harnesses, connectors, relay contacts, or switches), the low-power
mode can be used to minimize the effect on the contact state.

When you measure signal contacts with the low-power mode off, the oxide film on the contact is more readily
damaged. If the contact’s oxide film is damaged, it will tend to produce lower resistance values.

By contrast, the oxide film on power contacts (high-current contacts) is eliminated during use. When such
contacts are measured with the low-power mode on, it is not possible to break down the oxide film, resulting in
higher measured values.

See: “3.1 Checking the Measurement Target” (p.50)

See: “14.13 Measuring Contact Resistance” (p.368)

Ranges, measurement currents, and open voltages that can be used with the low-power mode on

Max. measurement Measurement
Range Open voltage
range current
LP1000 mQ 1200.00 mQ 1 mA
LP10 Q 12.0000 Q 500 pA
20 mV max.
LP100 Q 120.000 Q 50 pA
LP1000 Q 1200.00 Q 5uA
' )\
IMPORTANT

» Because the detection voltage decreases when the low-power mode is on, measurement is more
susceptible to external noise. If measured values fail to stabilize, take steps to address the noise,
referring to “14.8 Unstable Measured Values” (p.353). The following four steps are particularly
effective in this situation:

« Shield the measurement cable (connect the shielding to the instrument's GUARD terminal).
» Twist the measurement cables together.

* Shield the measurement target (connect the shielding to the instrument's GUARD terminal).
* Decrease the measurement speed or use the averaging function.

» Since the effects of thermal EMF are eliminated when the low-power mode is on, the instrument will
be automatically set to OVC on. If the measurement target has a large reactance component, it will
be necessary to increase the delay.

See: “4.9 Compensating for Thermal EMF Offset (OVC Function, A-OVC Function)” (p.98)
See: “4.11 Setting Pre-Measurement Delay (Delay Function)” (p.102)

» When using the SLOW2 measurement speed with low-power mode on, the instrument will perform
averaging with two iterations internally even if the averaging function is set to off. If the averaging
function is on, the instrument will perform averaging using the set number of iterations.

* When low-power mode is set to on, the contact improvement function is set to off.

* When low-power mode is set to on, the contact check default setting is off.
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4.1 Switching to Low-power Mode (LP)

1 Open the Settings screen.

1 m Switch the function menu to
‘ [P2-3 | [0aADS] [ LOCK | |5ETTIHGI‘ P.2/3.

m m 2 m The Settings screen appears.

2 Open the Measurement Setting screen.

(MU 1 (MU | G ) vS (1.0 [IF  [BIH |
0 a0JUsT CLEAR 4 »
TC SET o4 +200% 4023920 rEm
aT OFF Move the cursor to the [MEAS] tab
EEEEEGE E,EESET with the left and right cursor keys.
AUTO HOLD OFF
SCALIMGIAYE+EY OFF
ovec OFF
| EXIT |

3 Select the low-power mode, as needed.

[MU 1 [MUR2 [MEAS |SYS [I-0 [IF  [BIN |

TC SET OM  +200% 403930 pem 14 ' D Selection
aT aFF

DELAY FRESET

AVERAGE OFF 2

AUTD HOLD aFF mLow-power mode
SCALIMG A%R4E]  OFF

m Normal resistance measurement
(default)

LOW POWER O
| | EXIT | | oM || oFF |

m m m m Return to the Measurement

screen.
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4.2 Switching Measurement Currents (1000 uQ to 100 Q range)

4.2 Switching Measurement Currents
(1000 uQ to 100 Q range)

For ranges from 1000 pQ to 100 Q, the measurement current can be switched (to either high or low).

Please choose the most appropriate range for the measurement target.
“3.1 Checking the Measurement Target” (p.50)

See:
Power equivalent to the resistance value x (measurement current)2 will be applied to the measure-
ment target. If there are any of the following concerns, depending on the level of the measurement

current, set the measurement current to low.

» The measurement target may melt (such as a fuse or inflator).
« The measurement target may heat up, causing a change in resistance.
* The measurement target may be magnetized, causing a change in inductance.

The route resistance tolerance for wiring cables and probes can be increased by reducing the measurement

current (by using the low setting).*1

For more information about wiring resistance tolerance values for each range, see “Reference values for route

resistance (wiring resistance + contact resistance) that will result in a current fault” (p.64).

*1. The RM3546 uses half the measurement current (500 mA) (in expanded route resistance tolerance mode)

but still has sufficient performance to generate pass/fault judgments for weld resistance.

Measurement current High Low
setting
Range Measurement | Maximum power | Measurement | Maximum power
current in measurement current in measurement
range range
1000 pQ 1A 1.2 mw 500 mA*2 300 pw
10 mQ 1A 12 mW 500 mA*2 3 mW
100 mQ 1A 120 mW 100 mA 1.2 mW
1000 mQ 100 mA 12 mwW 10 mA 120 pw
10Q 10 mA 1.2 mW 1 mA 12 yW
100 Q 10 mA 12 mwW 1mA 120 pw
1000 Q 1 mA 1.2 mwW -
10 kQ 1 mA 12 mW -
100 kQ 100 pA 1.2 mwW -
1000 kQ 10 pA 120 pw -
10 MQ 1 uA 12 yW -
(high-precision m;c(i)cg: ?)/Ir?) 100 nA 1.2pW Bl
100 MQ, 1000 MQ 1 YA orless 1.3 yW -

(high-precision mode: Off)

*2. RM3546 only
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4.2 Switching Measurement Currents (1000 pQ to 100 Q range)

IMPORTANT

Because the detection voltage decreases when the measurement current is low, measurement is
more susceptible to external noise. If measured values fail to stabilize, take steps to address the
noise, referring to “14.8 Unstable Measured Values” (p.353). The following four steps are particularly
effective in this situation:

+ Shield the measurement cable (connect the shielding to the instrument’'s GUARD terminal).

+ Twist the measurement cables together.

+ Shield the measurement target (connect the shielding to the instrument’'s GUARD terminal).

» Decrease the measurement speed or use the averaging function.
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4.2 Switching Measurement Currents (1000 uQ to 100 Q range)

1 Open the Settings screen.

1 m Switch the function menu to
‘ [P2-3 | [0aADd] [ LOCK | [SETTINHG] ‘ P.2/3.

@ m 2 m The Settings screen appears.

2 Open the Measurement Setting screen.

MUz 1 Moz | IEEREl | vs (120 [IF [BIH |
0 abJusT CLEAR 4 Y
TC SET o4 +20,0% 4023930 pEm
AT OFF Move the cursor to the [MEAS] tab
REEEEGE EﬁESET with the left and right cursor keys.
SUTO HOLD OFF
SCALIMGIA¥RE+E) OFF
OC OFF
| EXIT |

3 Select the 100 mQ range measurement current.

[MUx 1 [MUR2 |[MESS |SYS [I-0 [IF  [BIN |
DELAY FRESET 14 ' D Selection
AVERAGE OFF
AUTO HOLD OFF
SCALIMGLA%R+EY  OFF 2
s OFF m LOW
MEAS CLUREEMT LOw m HIGH (default)
[E=IT | | Low || HIGH |
m m m m Return to the Measurement
screen.
.
IMPORTANT

» When the measurement current is switched, zero adjustment will be initialized. Perform zero adjust-
ment again.

» When using the INT trigger source, current will stop when a contact error occurs (when not con-
nected to the measurement target). By contrast, if the contact check function is disabled while using
the INT trigger source, the maximum open voltage will be applied across the terminals when the
measurement target is not connected. Consequently, a rush current will flow at the moment the
instrument is connected to the target.

(For example, when measuring pure resistance with the 1 A measurement current range, the
RM3545A will reach a maximum current of 6 A with a maximum convergence time of 2 ms, while
the RM3546 will reach a maximum current of 2 A in a maximum convergence time of 1 ms.)

The inrush current will vary with the range. When measuring easily damaged elements, either turn
on the contact check or use a range that results in a low measurement current. However, if there is
chatter even when the contact check is enabled, it will not be possible to completely prevent a rush
current.
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4.3 Performing Zero Adjustment

4.3 Performing Zero Adjustment

Perform zero adjustment in the following circumstances:

When you wish to increase the measurement precision
— For some ranges, there may be a component added to the accuracy if zero adjustment is not performed.
See: “Measurement accuracy” (p.290)

The measured value is not cleared due to thermal EMF or other factors.

— The measured value will be adjusted to zero. *1

Four-terminal connection (called Kelvin connection) is difficult.
—It subtracts the route resistance of two-terminal wiring.

*1. Thermal EMF can also be canceled by using OVC (p.98) or A-OVC (p.100).

For more information about how to perform zero adjustment properly, see: “14.7 About Zero Adjustment”
(p.348).

Before zero adjustment

Zero adjustment cannot be performed for 100 MQ and greater ranges.

Execute zero adjustment when the ambient temperature has changed, or when a measurement lead is
replaced after zero adjustment was performed.
Zero adjustment should be executed in each range to be used. Perform zero adjustment for the current range
only when setting the range manually or for all ranges when using auto-ranging.
When zero adjustment is executed with auto-ranging, correct zero adjustment may not be possible if the
delay time is too short. In this case, execute zero adjustment with a manually set range.
See: “3.2 Selecting the Measurement Range” (p.52)
See: “4.11 Setting Pre-Measurement Delay (Delay Function)” (p.102)
Zero adjustment values are retained internally even when the instrument is turned off. They are also saved
with panels. You can also elect not to load zero adjustment values from panels.
See: “56.1 Saving Measurement Conditions (Panel Save Function)” (p.140)

“5.2 Loading Measurement Conditions (Panel Load Function)” (p.141)
Zero adjustment can be performed even when the EXT. I/O 0ADJ signal is ON (when shorted with the EXT.
I/O connector’s ISO_COM pin).
When switching the offset voltage correction (OVC) function, measurement current, or low-power mode,
zero adjustment will be canceled automatically. If necessary, repeat the zero adjustment process.
Although resistance of -1% of full scale to 50% of full scale can be canceled in each range, try to keep the
canceled resistance to 1% of full scale.

LP full scale
OFF 1,000,000 digits
ON 100,000 digits

If a resistance that is smaller than the resistance value when zero adjustment was performed is measured,
the measured value will be negative.
Example: If you perform zero adjustment after connecting 50 mQ in the 100 mQ range.
—If you measure 30 mQ, —20 mQ will be displayed.
When using the multiplexer, zero adjustment can be performed by scanning all channels.
See: “7.5 Zero adjustment (When a Multiplexer Unit Has Been Installed)” (p.187)

Allow the instrument to warm up for 60 minutes before performing zero adjustment.
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4.3 Performing Zero Adjustment
Performing zero adjustment

1 Short the measurement leads together.

- L2101 (option) - - - - - - - - - - - - - - -~ - -
(op ) Bring the V marks together

at the same position.

SENSE SENSE

Correct SOURCE

SENSE

SOURCE

SENSEA SENSEB SOURCEA SOURCEB

U

Connection

Connection

-L2102, L2103 (options) - - - - -—"-—"-“-"-—--—--—--—-—-——-—-——---—-—-—-—-»1

Zero adjustment cannot be performed with L2102 or L2103. Perform zero adjustment
using the suitable test lead that can perform zero adjustment, such as L2101 Clip Type
Lead (option) and then switch to the pin type lead to perform measurement.

- L2104 (option) I L2100 (option)

\

>

Place the alligator clips on the
outside and the lead rods on

the inside when performing i . . .
zero adjustment. The pin on the SENSE side has a line on the base. Align

———————————————————— i the lines in the same direction to perform zero adjustment.
| Press the board symmetrically about the “+” mark on the
: center of the zero adjustment board.
i Insert the pins on the SENSE side (with the line) into the
|
|
|
|

Z5038 0 ADJ Board

-
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

larger diameter side of the elongated holes.
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4.3 Performing Zero Adjustment

2 Verify that the measured value is within 1% of full scale.

If the measured value is 50% of full scale or less in each range, zero adjustment can be performed,
but a warning will be issued when it is greater than 1% of full scale (p.77).
If no measured value is displayed, verify whether the measurement leads have been wired properly.

Proper wiring Improper wiring
[IHT[ 1000usn [SLOWZ] [IHT[ 1000uz [SLOWZ]

200 200

1.270 w0 ———————u

[Pz-3 | [ 0aDd || Lock | [SETTINMG] [Pz-3 | [0and ]| | LockE | [SETTINMG]

3 Performing zero adjustment

[INT| 1000u2 [SLOWZ] [TC]

200 "C 1 m Switch the function menu to

P.2/3.

1 " 2 7 0 I-‘I'Q 2 m Display the confirmation mes-

sage for performing zero-

[Fz-= | [DADJ | [LocK | [SETTIHG| adjustment.
(IHT[ 1000w [SLowz] i 3 m Perform zero adjustment and
o return to the Measurement

IMFO:-0z0 screen.

Ferformina 0 adiustment, OK? m Cancel zero adjustment and
return to the Measurement
screen.

| oK | [CaHCEL|
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4.3 Performing Zero Adjustment

Zero adjustment faults

If zero adjustment fails, the following error message appears.

[IHT[ 1000ug [SLOWZ] [TC]

ERR:-010

0 abd error,
Must not excesed 5S0% or -1% f=

[Pe2-a] [0aDd | [ LOCKE | [SETTIMG]

Before attempting zero adjustment again, confirm the following:

+ Verify that the measured value is -1% of full scale to 50% of full scale in each range.
* When using measurement leads that you made, reduce the route resistance.

« Confirm that the measurement leads connections are correct.

See: “Current fault detection function” (p.63)

IMPORTANT

* If zero adjustment fails for auto-ranging, zero adjustment will be canceled for all ranges.

 If zero adjustment fails for a manually set range, zero adjustment will be canceled for the current
range.

Canceling zero adjustment

Cancels zero adjustment for all ranges.

4 Open the Settings screen.

1 Switch the function menu to
‘ [P2-3 1 [0oa0d ]| [ LocK | [SETTIHG] ‘ P.2/3.

m m 2 m The Settings screen appears.

2 Open the Measurement Setting screen.

(MU 1 Mo I | vs (100 [IF  [BIH |
0 abDJUsT CLEAR 4 d
TC SET oM +20,0% 403330 pEm
AT OFF Move the cursor to the [MEAS] tab
EEIEEEGE EIEESET with the left and right cursor keys.
AUTO HOLD OFF
SCALIMGIAYR+E) OFF
OC OFF
| EXIT |
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4.3 Performing Zero Adjustment

3 Select 0 ADJUST and press the m key.

Mearee 1 Tz (e as (cwe 100 [IF  |BIH |
0 ADJUST 14 ' ® Selection
- 21 o Tedido +0:23320 PEm
AT OFF
DELAY FRESET 2
AVERAGE QFF m Cancel zero adjustment.
AUTO HOLD OFF , , o
SCal IMCE A%R4E]  OFF The confirmation message is dis-
oweC OFF played.

| EXIT | | EXEC

4 Confirm the message and cancel zero adjustment.

[Mus 1 MU=z [MEAS [S¥S [1-0 [IF [BIH | |

o Ao nieT ==

T IMFO =021 ) )

2T Clear 0 adiustment data OK? €] Canceling zero adjustment

n]= The message is displayed and zero-

ﬂL adjustment is canceled.

S Cancel zero adjustment and

e OFF return to the previous screen

oK | [CAHCEL] '
m m m m Return to the Measurement
screen.
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4.4 Stabilizing Measured Values (Averaging Function)

4.4 Stabilizing Measured Values (Averaging Func-

tion)

The averaging function averages multiple measured values and displays the results. It can be used to

reduce variation in measured values.

For internal trigger measurement (Free-Run), a moving average is calculated.
For external trigger measurement (and : READ? command operation) (Non-Free-Run), a mean average is

used.

For more information about communications commands, see the Communications Command Instruction
Manual. The Instruction Manual can be downloaded from Hioki’s website.
See: ‘“Information on download site” (p.1)

Average (of measurements D1 to D6) with Averaging Samples set to 2.

1st Sample 2nd Sample 3rd Sample
Free-Run (Moving Avg.) (D1+D2)/2 (D2+D3)/2 (D3+D4)/2
Non-Free-Run (Mean Avg.) (D1+D2)/2 (D3+D4)/2 (D5+D6)/2

When using the SLOW2 measurement speed with low-power resistance measurement on, the instrument will
perform averaging with two iterations internally even if the averaging function is set to off. If the averaging
function is on, the instrument will perform averaging using the set number of iterations.

4 Open the Settings screen.

‘ | P2-2 || Oa0J | | LOCK |

1
ISETTIHGI‘ P.2/3.

Switch the function menu to

2 Open the Measurement Setting screen.

2 m The Settings screen appears.

(ML (MU R s [1-0 [IF |BIM |
0 ADJUST CLEAR
TC SET OM  +200% 403930 eem
AT OFF
DELAY FRESET
BVYERAGE OFF
AUTO HOLD OFF
SCALIMGI A%R+E)  OFF
v OFF
[ERTT ]

O
Move the cursor to the [MEAS] tab
with the left and right cursor keys.
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4.4 Stabilizing Measured Values (Averaging Function)

3 Enable (disable) the averaging function.

[ML A [MU2 [MEAS |S¥S [I.0 |IF  [BIM |

AT OFF 146€ ' P Selection

= OOECSCT

AYERLGE Ey 0oz 2

SCALINGIA%R4E) OFF Enables the averaging function

ave aFF m ging

LOW POWER aFF

MEAS CURREWT L . . .
Disables the averaging function

[ EXIT | | oM || oFF |

(default)

m m m m Return to the Measure-

ment screen.

4 Set the number of averaging iterations.

[Muz 1 [MUxz [MEAS [S¥S [1-0 [IF  [BIM |

AT OFF 1450

;;E;AGE ;;FH"— Move the cursor to the setting you wish

—— — 0201 to configure. Make the value editable

SCALINGIA*RIE) OFF with the [ key.

s OFF

LOW POWER OFF

MEAS CURREMT  LOW 24 .MOYeamO”Q Change
digits. values.

[ EXIT | [EDIT |

Move the cursor to the digit you wish to

m m set with the left and right cursor keys.

Change the value with the up and
down cursor keys.

3 m Accept
( @ Cancel)

Setting range: 2 to 100 times (default: 2 times)

Return to the Measurement
screen.
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4.5 Correcting for the Effects of Temperature (Temperature Correction [TC])

4.5 Correcting for the Effects of Temperature (Tem-
perature Correction [TC])

Temperature correction converts resistance values to resistance values at standard temperature and
displays the resulit.

For more information about the principle of temperature correction, see “14.4 Temperature Correction (TC)

Function” (p.342).

To perform temperature correction, connect the temperature sensor or thermometer with analog output to the

TEMP. terminal on the rear of the instrument.

See: “2.4 Connecting Z2001 Temperature Sensor or Thermometer with Analog Output (When using the TC
or AT)” (p.38)

See: “3.1 Checking the Measurement Target” (p.50)

IMPORTANT
Setting AT to on causes TC to be turned off automatically (RM3545A-1, RM3545A-2).
Setting AT or A-TC to on causes TC to be turned off automatically (RM3546).

4 Open the Settings screen.

1 Switch the function menu to
‘ [P2-3 1 [0oa0J ]| [ LocK | [SETTIHG] ‘ P.2/3.

m m 2 m The Settings screen appears.

2 Open the Measurement Setting screen.

MUz 1 (Mo | IRER | vs [1-0 [IF [BIM |
0 abDJUsT CLEAR 4 »
TC SET oM +20,0% 403330 pEm
AT OFF Move the cursor to the [MEAS] tab
EEIEEEGE EIEESET with the left and right cursor keys.
AUTO HOLD OFF
SCALIMGIAYR+E) OFF
OC OFF
| EXIT |
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4.5 Correcting for the Effects of Temperature (Temperature Correction [TC])

3 Enable (disable) the temperature correction function. (TC)

[ML A [MU2 [MEAS |S¥S [I.0 |IF  [BIM |
TC SET By +200% 402950 eem 14 ' D Selection
DEL &Y PRESET
BYVERLZE OFF 2
AUTO HOLD 0H m Enables the TC function
SCALIMGIAYXRIE) OFF
oM OFF
[EXIT | | od 1] oFfF | X Disables the TC function (default)

m m m m Return to the Measure-

ment screen.

4 Set the reference temperature and temperature coefficient.

(Set the reference temperature and temperature coefficient by following steps 1 through 3 for

each.)

[Mu: 1 [Musz |HEAS[SvS [1-0 [IF  [BIM |

(M1 L 1S 1L 14>

TC SET o4 CEEE]E 403330 pem Move the cursor to the setting you wish

EéLP.'f E'EiESET to configure. Make the value editable

AVERAGE OFF with the (3} key.

AUTO HOLD OFF

SCALIMGOA¥REIEY OFF Move among Change

oL uFF 24 ' .digits. 4 ' .values.
| EXIT | EDIT Move the cursor to the digit you wish to

m m set with the left and right cursor keys.

Change the value with the up and
down cursor keys.

3 m Accept
( @ Cancel)

m Return to the Measurement

screen.
Setting range Reference temperature : —10.0 to 99.9°C (default: 20°C)

Temperature coefficient : —99,999 to 99,999 ppm/°C (default: 3930 ppm/°C)
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4.6 Correcting for the Effects of Temperature Change (Advanced Temperature Correction (A-TC))

4.6 Correcting for the Effects of Temperature Change
(Advanced Temperature Correction (A-TC)) EIEZra

When the temperature of the measurement target is high, such as during welding resistance measure-
ment with a large temperature variation, measured values can be displayed after being converted to
resistance values at the reference temperature without temperature measurement.

For more information about the principles underlying temperature correction, see “14.5 Advanced Tempera-
ture Correction (A-TC) Function” (p.344).

The Z3003 Multiplexer Unit is required to use the A-TC function.
When installing the multiplexer unit, be sure to read “2.5 Installing the Multiplexer Unit” (p.45).

When using the A-TC function, it's necessary to measure resistance at the location where the temperature is
measured in addition to the location where you want to correct the measurement value.

Measure three times in the order of temperature measurement location — correction location — temperature
measurement location, and perform the correction.

Example measurement using the A-TC function

The following demonstrates how to use the A-TC function to convert the resistance value of a welding sample
to the reference temperature.

For the purposes of this explanation, we'll call the 4-terminal-measurement area surrounding the weld location
the weld area, and we'll call the four-terminal measurement area surrounding the temperature measurement
location the temperature measurement area.

Weld location

. .,

| N
.................................................. : ® H
: O i ¢ :
Weldarea —to @ @ o0 ;i : || Sense | Source
o : { I ® 0 i :
t0 : - :
L F PO IO T SRR, RN (o
[ P Qe
Sense
Temperature measurement area
Source

Ry oy
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4.6 Correcting for the Effects of Temperature Change (Advanced Temperature Correction (A-TC))

Measurement process

Preparations
(measurement
using a known-
good sample)

1 Measure the resistance value R4 [Q] at the reference temperature ¢4 [°C] and

the temperature coefficient ¢r,; [1/°C] in the temperature measurement area.
The temperature coefficient is determined by measuring the resistance
values at two or more different temperatures using a constant tempera-
ture bath or similar setup. Based on these measurements, the rate of
change in resistance when the temperature varies is calculated to derive
the temperature coefficient.

Configure the multiplexer.
Temperature measurement area
*Pin assignments

*Reference temperature ¢ [°C]

*Resistance value R4 [Q] in the temperature measurement area at ¢4 [°C]
*Temperature coefficient TCR # [ppm/ °C] at ¢4 [°C] (= &, [1/°C] % 106)

Weld area (correction location)
*Pin assignments

*Reference temperature 7y [°C]

The temperature coefficient «;; [1/°C] in the weld area is measured using
a known-good sample.

The resistance value is measured during cooling after heating with a heat
gun, constant temperature bath, or other suitable setup.

The temperature coefficient in the weld area is calculated based on the
relationship between the temperature derived from the temperature mea-
surement area and the resistance value of the weld area.

These measurements can be made using TCR measurement mode in the
RM3546 Application, a free software package from Hioki.

Enter the measured TCR ¢, [ppm/°C] value (= &, [1/°C] * 106).

Measurement 5

Configure the instrument's A-TC function and measure the measurement
target's resistance value.

Even at high temperatures, the resistance value R, [Q] can be calculated
for any given temperature ¢, [°C].

Configuration method

IMPORTANT

Setting AT and TC to on causes A-TC to be turned off automatically.

4 Switch the measurement terminals to be used from the front measurement terminals to the

multiplexer unit.

1 m Switch the function menu to

[ P2z | Nl | MU | P.3/3.

m 2 m Use the multiplexer unit.
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4.6 Correcting for the Effects of Temperature Change (Advanced Temperature Correction (A-TC))

2 Open the Settings screen.

| [P2-2 ]| [0aDd ]| [ LOCKE |

[SETTIMG] |

3 Open the Measurement Setting screen.

ENEEIEIEE |[MEASTO 17| SE O b
0 ADJUST LLEAR
TC SET OFF
AT OFF
ATC SET OFF
DELAY FRESET
AVERAGE OFF
ALUTO HOLD OFF
SCALIMGE A%R4E)  OFF
[EXIT | [ CcH- | [ cH+ |

1 Switch the function menu to
P.2/3.

2 m The Settings screen appears.

Move the cursor to the [MEAS[xx]]
tab with the left and right cursor keys.

4 Select the channel for which to set measurement conditions.

M1 (MU= EEEnEREYS (10 [IF |
0 ADJUST R
TC SET OFF
AT OFF
ATC SET OFF
DELA&Y FRESET
AVERAZE OFF
AUTO HOLD OFF
SCALIHGE A%R+E)  OFF
[E4IT || cH- | [ cHt |

CH-:
Changes (decreases) the
channel number.

CH+:
Changes (increases) the
channel number.

5 Enable (disable) the advanced temperature correction function (A-TC).

[MUz 1 [MUsZ JMEASCO1T [Svs_J1-0 [IF |

0 ADJUST CLEAR
TC SET OFF
i'l' P 1 ol el
[P.TI: SET BE +200% 402930 ppm]
“ 1 L L[ ey ) mﬂ L ===

TCR +02920 pem

TERM UMITA

& 1

EXIT | oM |[ oFF |
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2 m Enables the A-TC function

m Disables the A-TC function
(default)

Return to the Measurement
screen.




4.6 Correcting for the Effects of Temperature Change (Advanced Temperature Correction (A-TC))

6 Set the reference temperature and temperature coefficient for the welding area.

(Set the reference temperature and temperature coefficient by following steps 1 through 3

for each.)
“HUH1|MUHEIHEASED1]|S?S [1-0 [IF |
aonfh neT [l B = =] 1 ".
[TC SET E Move the cursor to the setting you
ATC SET OH [EEEE]E  +03330 cem wish to configure.
- T e, oo e : .
L 103930 pom Make the value editable with m
TERH UHIT1 Move among Change
f 1 2 4 ' .digits. . values.
| EXIT | EDIT Move the cursor to the digit you wish
m m to set with the left and right cursor

keys.
Change the value with the up and
down cursor keys.

3 G55 Accept
(@ Cancel)

m Return to the Measurement screen.

Setting range Reference temperature : -10.0 to 99.9°C (default: 20°C)
Temperature coefficient : -99,999 to 99,999 ppm/°C (default: 3,930 ppm/°C)

7 Enter the resistance value and reference temperature for the target of temperature measure-

ment.

(Set the resistance value and reference temperature by following steps 1 through 3 for
each.)

[Mu: 1 [MUs2 [MEASCO1][SYS [1-0 [IF |

0 ADJUST CLEAR 14 ' >4 ' »

TC SET OFF ;

AT OFF Move the cursor to the setting you

wish to configure.
Make the value editable with m

TEEHW UHIT1 Move among Change
# L 24 ' .digits. ' values.
| EXIT | EDIT Move the cursor to the digit you wish
m m to set with the left and right cursor
keys.
Change the value with the up and
down cursor keys.
3 EIE) Acoent
(@ Cancel)
m Return to the Measurement screen.
Setting range  Resistance value : 0.001 pQ to 9000.000 MQ (default: 10.00000 mQ)

Reference temperature : -10°C to 99.9°C (default: 23°C)
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4.6 Correcting for the Effects of Temperature Change (Advanced Temperature Correction (A-TC))

Enter the temperature coefficient for the target of temperature measurement.

[ML 1 [MUs2 [MEASCO1T[SvS [I-0 [IF |

0 a0JUsT
TC SET
AT

ATC SET
1.1

CLEAR
OFF
OFF

O +200% +03920 pem

+23.0 %

ECIT

Setting range Temperature coefficient

1afr e

Move the cursor to the setting you
wish to configure.
Make the value editable with [

Move among Change
24 ' .digits. . values.
Move the cursor to the digit you wish
to set with the left and right cursor
keys.

Change the value with the up and
down cursor keys.

3 @ Accept
(@ Cancel)

m Return to the Measurement screen.

1 —99,999 to 99,999 ppm/°C (default: 3,930 ppm/°C)

Select the unit to which the target of temperature measurement will be connected.

[MUE A [MUs2 [MEASTO1T|SYS |10 [IF |

0 ADJUST CLEAR
TC SET OFF
AT OFF
ATC SET OM +200% +03930 eem
R1.T1 +10,00000 me +22.0 &
| =Ll EEM
TERH '
— i
[EXIT | [UNIT1] [UNITZ]

14 ' P Selection
2 m Multiplexer unit 1

m Multiplexer unit 2

Return to the Measurement
screen.

Set the pin to which the target of temperature measurement will be connected.

(Set terminals A and B by following steps 1 and 2 for each.)

[MUE A [MUs2 [MEASTO1T|SYS |10 [IF |

TC SET OFF
AT OFF
ATC SET OM +200% +032920 pem
R1.T1 +10,00000 mo +230 %
TCR +02920 eem
LHTIT 1

i 1
E 1]

EXIT [+ 11 + |
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14 ' P Selection

2 m Set the terminal number.

Return to the Measurement
screen.




4.6 Correcting for the Effects of Temperature Change (Advanced Temperature Correction (A-TC))

M Set the measurement speed for the measurement target.

See: “Setting the Measurement Speed” (p.54)

[ 1 [MUs2 JMEASTO1T [SvS [1-.0 |IF |

AT OFF
aTC SET oM +20.0% 403330 eem

14 ' P Selection

R1.T1 +10,00000 mo +220 % 2 m SLOW?2 (default)
TCR +02920 pem

TERM UMIT1 m SLOWH1

& 1

- 4 m MED(MEDIUM)
SPEED

m FAST

[ ExIT | [sLowz | [sLowr] [ MED | [ FAST |
Return to the Measurement

ﬂ Set the measurement range for the measurement target.

See: “Selecting the Measurement Range” (p.52)

[Mus 1 [MUxz [MERSTOTT[SYS [1-0 [IF | 1 ¢ B p selection
aTC SET oW +200% 4033230 pem
FE1.T1 +10,00000 mo +22.0 &
TCR +033Z0 pEm 2 m Auto range (default)
TEREHM UHITA
L 1
E 1 m Manual range
RAHGE 3 Select the range you wish to use if
| EXIT | | auTd | | MaMU | setting the manual range.

43 Set the delay for the measurement target.

Return to the Measurement
screen.

See: “Setting Pre-Measurement Delay (Delay Function)” (p.102)

[MU 1 MU=z [MEASCO1T [SYs [1-0 [IF |

F1.T1 +10.00000 ma +220 %
TCRE +02920 pem
TERH UMITA

IFRESET| | M&HU |
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14 ' P Selection

2 m Preset (internal fixed value)
(default)

m User-set

3 Set the delay if using the user setting.

Return to the Measurement
screen.



4.6 Correcting for the Effects of Temperature Change (Advanced Temperature Correction (A-TC))

44 Set the averaging for the measurement target.
See: “Stabilizing Measured Values (Averaging Function)” (p.79)

[MLE 1 [MU2 [MEASTO1T[SvS [I-0 [IF |

TCR +03930 pEm

TERM UHIT1

i 1

E 1

SPEED SLOWZ

RAHGE A&UTO

i ERESET
'AHEEHGE gy ooz |
EXIT I | [ oFF |

oH
F3

[MUE A [MUs2 [MEASTO1T|SYS [T-0 [IF
TCR +03920 pEm
TERHM UHIT1
& 1
E 1
SPEED SLOWZ
RAHGE ALTO
! =
| AYERLGE o4 [ |
[ EXIT |

| EDIT |

14 ' P Selection
2 m ON (default)

& orF

Return to the Measurement
screen.

3 If the setting is enabled, select
X and set the number of
averaging iterations.

Return to the Measurement
screen.

ﬁ Set the advanced offset voltage compensation (A-OVC) for the measurement target.
See: “Compensating for Thermal EMF Offset (OVC Function, A-OVC Function)” (p.98)

[MU 1 M2 [MEASCO1T [S5vS_[I-0 [IF |
TERM UMITA
" 1
E 1
SPEED SLOWZ
RAMHGE AUTO
DELAY FRESET
I'IH =
|A—Duc [OH] 1
[ EXIT | I | [ oFF |

oH
F3

14 ' P Selection
2 m ON (default)

) orF

Return to the Measurement
screen.

‘B Set the pure resistance (PR) mode for the measurement target.

See: “Switching to Pure Resistance Mode (PR)” (p.101)

[MLE 1 [MU2 [MEASTO1T[SvS [I-0 [IF |
i 1 ]
E 1
SPEED SLOWZ
RAHGE A&UTO
DEL &Y PRESET
AYERAGE oM o0z
=L okl
FURE RES [OH] || |
[ EXIT | | oM |1 oFfF |
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14 ' P Selection
2 m ON (default)

& orF

Return to the Measurement
screen.



4.6 Correcting for the Effects of Temperature Change (Advanced Temperature Correction (A-TC))

17 Switch the measurement currents for the measurement target.

See: “Switching Measurement Currents (1000 uQ to 100 Q range)” (p.71)

[ML 1 [MUS2 IMEASCO1T[SYS |10 |IF |
E 1
SPEED SLOWZ
RAHGE AUTO
OEL &Y PRESET
SYERBGE oW 002
&—0NC aM
Lkl
MEAS CURREMT [HEE |
EXIT | Low || HICH |

4B Set the contact check for the measurement target.

14 ' P Selection

2 gp) Low
B HIGH (default)

Return to the Measurement
screen.

See: “Checking for Poor or Improper Contact (Contact Check Function)” (p.106)

SPEED
FaHGE
DEL &Y
AYERAMGE
4-0ve
FURE FES

[MLA [MUS2 [MEASCO1][SYS [I-0 |IF |

SLOWz
SUTO
FREESET
oM 002
oM

oM

HLTEH

CUEEELT
' COHTACT CHECK

0N )

[ EXIT |

| oM |[ oFfF |

14 ' P Selection
2 m ON (default)

D orF

Return to the Measurement
screen.

ﬂ Set the probe contact improver for the measurement target.

See: “Improving Probe Contact (Contact Improvement Function)” (p.109)

FEAHGE

DEL &Y
SYERMGE
4-0NC

FURE EES
MEAS CURREENT

[MU 1 MU=z [MEASCO1T [SYs [1-0 [IF |

A&UTO
FRESET
oM 002
oM

oM

HIGH

(CONTACT THPRY ]

| EXIT |

| oM || oFF |
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14 ' P Selection
2 g
B OFF (default)

Return to the Measurement
screen.



4.6 Correcting for the Effects of Temperature Change (Advanced Temperature Correction (A-TC))

Performing A-TC manually

Manually verify correction values using the A-TC function.

4 Switch the measurement terminal to the multiplexer unit.

1 m Switch the function menu to
‘ IEERR FRONT ML ‘ P.3/3.

m m 2 m Use the multiplexer.

2 Turn off the scan function.

IMT| 1000us | MED

1 m Switch the function menu to
cH 01 # P.3/3.

1 2 0 0. 0 0 0 b0 2 [F) Scan Function Selection screen

[P2-3 | [FrRONT | IS [SCAHSET]

[IHT1000un | HED [Cogs
m Do not scan.
CH o1 %
1200.000 .0
[ ExIT | [ w070 | [ STERP | [ OFF |

3 select A-TC.

IMT| 1000us | MED

Switch the function menu to
LT 1 @ P.2/3.
= CH O1 %

1200.000 0 2@

[P2-2 | [oapd | [Lock | [ AaTC |[SETTIHG]

91



4.6 Correcting for the Effects of Temperature Change (Advanced Temperature Correction (A-TC))

4 A-Perform A-TC.

1000uG AOWC

IMFO =700

Manual &TC

CH1

CAaMCEL

| ExEC |

5 Check the values after correction

INT| 1000ug | MED
m INFO:=700
Manual &TC CH1 4-4
ME&AS E027 ' 29,702 P
ATC 200 *C TAATE RO
| EXEC | [CaHCEL|
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m Execute

Return to the Measurement
screen without performing A-TC.

MEAS: Current temperature
ATC: Current resistance value

m Repeat

m Return to the Measurement
screen.



4.7 Correcting Measured Values and Displaying Physical Properties Other than Resistance Values (Scaling Function)

4.7 Correcting Measured Values and Displaying
Physical Properties Other than Resistance Val-
ues (Scaling Function)

This function applies a correction to measured values. It can be used to cancel the effects of the prob-
ing position or differences between measuring instruments, or to apply a user-specified offset as an
alternative to zero adjustment.

In addition, units can be specified, allowing it to be used to convert measured values to physical prop-
erties other than resistance (for example, length).

Scaling is performed by means of the following equations:

Rg=AxXR+B
Rg
R
A
B : Offset

: Value after scaling

: Measured value after zero adjustment and temperature correction

: Gain coefficient Setting range: 0.200 0 x 103 to 1.999 9 x 103

Setting range: 0 to +9x10° (maximum resolution: 1 nQ)

Displayed and sent/received measured values as well as the printer output format vary with the gain

coefficient.

Display format
Low-power mode (LP): Off

Gain coefficient
Range (0.2000 to (0.2000 to (0.2000 to (0.2000 to (0.2000 to (0.2000 to (0.2000 to
1.9999) 1.9999) 1.9999) 1.9999) 1.9999) 1.9999) 1.9999)
x103 %102 x107" x1(100) x10(10") x10? x108
1000 uQ {0.000 000 p |00.000 00 p |000.0000 p |0000.000 p |[00.00000 m |000.0000 m [0000.000 m
10 mQ | 00.000 Mg |000.000 p [0000.000 p |[00.00000 m |000.0000 m |0000.000 m |[00.000 00
100 mQ {000.000 p |0000.000 p |00.00000 m {000.0000 m [0000.000 m |00.000 00 000.0000
1000 mQ | 0000.000 p [00.000 000 m |000.0000 m |0000.000 m |{00.000 00 000.0000 0000.000
10 Q{00.000 00 m {000.0000 m {0000.000 m [{00.000 00 000.000 0 0000.000 00.000 00 k
100 Q| 000.000 0 m |0000.000 m |00.000 00 000.0000 0000.000 00.000 00 k |000.0000 k
1000 Q [ 0000.000 m |00.000 00 000.000 0 0000.000 00.00000 k |000.0000 k |0000.000 k
10 kQ | 00.000 00 000.0000 0000.000 00.000 00 k [000.0000 k |0000.000 k [00.00000 M
100 kQ | 000.000 0 0000.000 00.00000 k [000.0000 k [0000.000 k [00.00000 M [000.0000 M
1000 kQ | 0000.000 00.000 00 k [000.0000 k |0000.000 k [00.00000 M |[000.0000 M |0000.000 M
10 MQ [ 00.000 00 k |000.0000 k |0000.000 k [00.00000 M |000.0000 M |0000.000 M |[00.00000 G
100 MQ *1|000.000 0 k |0000.000 k |00.00000 M [000.0000 M |0000.000 M |00.00000 G [000.0000 G
1000 MQ | 0000.0 k 100.000 M | 000.00 M | 0000.0 M | 00.000 G |000.00 G [0000.0 G
*1. When high-precision mode is off in the 100 MQ range, 5 digits are displayed.
Pure resistance mode (PR): On
Gain coefficient
Range (0.2000 to (0.2000 to (0.2000 to (0.2000 to (0.2000 to (0.2000 to (0.2000 to
1.9999) 1.9999) 1.9999) 1.9999) 1.9999) 1.9999) 1.9999)
%1078 x1072 x107"! x1(10°) x10(10") x10° x10°
PR1000 uQ | 0.000 000 p |00.00000 u|[000.0000 p|0000.000 p [00.00000 m|000.0000 m|0000.000 m
PR10 mQ | 00.000 Mg [000.000 p |0000.000 u [00.00000 m|000.0000 m [0000.000 m|00.000 00
PR100 mQ {000.000 p |0000.000 p |[00.000 00 m|000.0000 m |0000.000 m |00.000 00 000.000 0
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4.7 Correcting Measured Values and Displaying Physical Properties Other than Resistance Values (Scaling Function)

Low-power mode (LP): On (RM3545A only)

Gain coefficient
Range (0.2000 to (0.2000 to (0.2000 to (0.2000 to (0.2000 to (0.2000 to (0.2000 to
1.9999) 1.9999) 1.9999) 1.9999) 1.9999) 1.9999) 1.9999)
x103 x102 x107" x1 (10°) x10 (10") x102 x108
LP1000 mQ |{0000.00 u |00.0000 m |[000.000 m |0000.00 m |00.0000 000.000 0000.00
LP10 Q|00.0000 m |000.000 m |0000.00 m |00.0000 000.000 0000.00 00.0000 k
LP100 Q|000.000 m [0000.00 m |00.0000 000.000 0000.00 00.0000 k |[000.000 k
LP1000 Q| 0000.00 m |00.0000 000.000 0000.00 00.0000 k |000.000 k |[0000.00 k
1 Open the Settings screen.
1 m Switch the function menu to
‘ [P.2-3 | [OADJ | [ LOCK | |5ETTIHG|‘ P.2/3.

2 Open the Measurement Setting screen.

2 m The Settings screen appears.

MU (MO EEE vs (1.0 [IF [BIM |
0 ADJUST CLEAR
TC SET OM +200%  +03930 eem
AT OFF
DELAY FRESET
AVERAGE OFF
AUTO HOLD OFF
SCALIHGEAXRHE)  OFF
Qe OFF
[(EXIT |

3 Enable (disable) the scaling function.

AT
DELAY
AVERAMGE

S

[MLE 1 [MU2 [MEAS [SYS [T-0 |IF

[EIH |

OFF
PRESET
OFF

.

B:
UMIT:

| EXIT |

+0.000000 E-3
LY

[ oW

| | aFfF |
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Move the cursor to the [MEAS] tab
with the left and right cursor keys.

14 ' P Selection

m Enables the scaling function

m Disables the scaling function

(default)

Return to the Measure-
ment screen.



4.7 Correcting Measured Values and Displaying Physical Properties Other than Resistance Values (Scaling Function)

4 Set the gain coefficient.

Setting range: 0.2000 x 1073 to 1.9999 x 103

B Sset the offset.

[Mu: 1 [Musz |HEAS[SvS [1-0 [IF  [BIM |
DEL & PRESET 146 ' >4 ' b
&YERAGE OFF i i
SUT0 HOLD aH Move the cursor to the setting yc?u wish
S —————— to configure. Make the value editable
f FRIRIR]N] E +0) - with the m key.
UHIT: a Move among Change
o OFF 24 ' .digits. € . .values.
| EXIT | EDIT Move the cursor to the digit you wish to
m set with the left and right cursor keys.
Change the value with the up and
[MUx 1 [MURZ [MEAS [S¥S [1-0 [IF [BIN | down cursor keys.
DEL & PRESET EE) Vuttiply by 10.
iﬂ%g"’ﬁgm EEF €T Muttiply by 1/10.
S E——— Clear value.
& ||].I:IIIIIIIIII F+I:I m
= — It is not possible to set the exponent
DHEIT . EFF (E+3, etc.) directly. Use m and
[CiEar] =10 | [0 ] mto multiply by 10 or 1/10 as nec-

essary.

3 m Accept
( @ Cancel)

[MUA 1 [MURZ [MHEAS[SYS [I-0 [IF  [BIM |
DELAY PRESET 14 ' > e ' »
EEEEAEELD EEF Move the cursor to the setting you wish
SCALIHCa%R4EY  OH to configure. Make the value editable
= with the [ key.
._..-u T T Move among Change
e 0OFF 24 ' .digits. € . Pualves.
| EXIT | EDIT Move the cursor to the digit you wish to
m set with the left and right cursor keys.
Change the value with the up and
[HL T [MUE [MEAS [SYS |10 [IF [BIH | down cursor keys.
DELA&Y PRESET EE) Muttiply by 10.
ﬁEEEAEELD EEF €} Vultiply by 1/10.
SFHLIHG[ S¥R+E ] |:‘|H!!!! L m Clear value.
E: [@0.000000 -3 It is not possible to set the exponent
Dﬁi:'- T I-:I-FF (E+3, etc.) directly. Use m and
[EiEar] | TRIEEEE to multiply by 10 or 1/10 as nec-
*

essary.

3 m Accept
( @ Cancel)

Setting range: 0 to +9x10% (maximum resolution: 1 nQ, default: 0)
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4.7 Correcting Measured Values and Displaying Physical Properties Other than Resistance Values (Scaling Function)

6 Set the units for the displayed measured values.

MU [Mu=z [MERS[SvS [1-0 [IF [BIM |

AT OFF .

DELAY FRESET 14 ' B Selection

AVERAGE 0OFF

AUTO HOLD 0 2

SEJ:'LIHG[ ArRAE] ?.%EIEIEI E+0 m Use Q as the unit. (default)
UMIT: o]

"] ERIT | o || HotE | [OSER | mEllmmate the unit.

@ m m m m Use a user-defined unit.

Return to the Measurement
screen.

J Edit the unit as desired.

[ 1 M2 [MHEAS [SYS |10 |IF  [BIM . .

AT | OFF l I l l 4 Make the value editable with the m

DEL &Y FEESET key.

LVERMCGE OFF Move among Change the

AUTO HOLD aH 4 ' Pigits. 4 ' Pcharacter.

SEJ:'LIHG[ AFREE ] ?.%DEID E+0 Move the cursor to the digit you wish to
= — edit with the left and right cursor keys.
UNIT: USER Iﬂl Change the character with the up and

| [ O0-3 | I | DEL |

down cursor keys.
m Enter a number from 0 to 9

m Enter a letter from A to z
m Delete 1 character.

2 m Accept
( @ Cancel)

Return to the Measurement
screen.

IMPORTANT
Scaling calculation is performed on measured values after zero adjustment calculation. Consequently,
measured values may not equal zero even after zero adjustment.
+ If the calculation result exceeds the display range, the measured value will not be displayed at full
scale.
Example: If you set an offset of 90 Q for the 10 Q range
— Values in excess of 10 Q will be displayed as OvrRng.
+ If the calculation result is negative, the displayed value will be negative.
Example: If you set an offset of —-50 mQ for the 100 mQ range
— If you measure 30 mQ, —20 mQ will be displayed.
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4.8 Changing the Number of Measured Value Digits

4.8 Changing the Number of Measured Value Digits

IMPORTANT

The number of measured value digits setting applies to all channels. (when using the Z3003)

4 Open the Settings screen.

‘ [Pe2-a] [0aDd | [ LOCKE |

[SETTIHG]| ‘

2 Open the Measurement Setting screen.

[Muz 1 (Mo | [EEE v [1-0 [1IF [BIH |
0 ADJUST CLEAR:
TC SET OM  +20.0% 403530 pem
AT OFF
DELAY FRESET
AYERAGE OFF
AUTO HOLD OFF
SCALIMGI AkR+E1  OFF
v OFF
EXIT
3 Select the number of measurement digits.
[MUz 1 [MUxZ [MEAS [S¥S [1-0 [IF  [BIM |
DELAY FRESET
AVERAGE OFF
AUTO HOLD M
SCALIMGLAXRHE)  OFF
s OFF
LOW POVER_ _  OFF
o DIGITS FOCT]
| | EXIT | | 7027 | [e0aT | [[S0GT |

1 m Switch the function menu to
P.2/3.

2 m The Settings screen appears.

O
Move the cursor to the [MEAS] tab
with the left and right cursor keys.

146@ ' P Selection

2
7 digits (1,000,000 digit)
(default)

) 6 dioits (100,000 digit)
) 5 digits (10,000 digit)

Return to the Measurement
screen.

 If the number of of full scale digits is less than the setting, the number of full scale digits will be
used. For more information about of full scale, see “Basic specifications” (p.282).

« Changing the number of digits will not change the number of digits for measured values acquired
with communications commands.
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4.9 Compensating for Thermal EMF Offset (OVC Function, A-OVC Function)

4.9 Compensating for Thermal EMF Offset
(OVC Function, A-OVC FunctioniZZ3)

This function automatically compensates for offset voltage resulting from thermal emf or internal
instrument bias.
See: “14.11 Effect of Thermal EMF” (p.365)

“3.1 Checking the Measurement Target” (p.50)

Offset voltage compensation (OVC) Function

The following value is known to be a true resistance value from Ry, the value measured with current
flowing in the positive direction, and Ry, the value measured with current flowing in the negative
direction.
Rp - Ry
2

* When low-power mode is disabled.

From the 10 mQ range to the 1000 Q range, the OVC function can be turned on.

From the 10 kQ range to 1000 MQ range, the OVC function cannot be used.

In the 1000 pQ range, the OVC function is automatically turned on. This function cannot be disabled.
* When the low-power mode is on

The OVC function is automatically turned on for all ranges. This function cannot be disabled.
* When RM3546 is used

The OVC function can be used only when the number of averaging iterations is 1. However, it will be dis-
played as A-OVC on the screen. For 2 times or more, the A-OVC function is automatically used.

1 Open the Settings screen.

1 m Switch the function menu to
‘ [P2-3 | [0aADd] [ LOCK | [SETTINHG] ‘ P.2/3.

m m 2 m The Settings screen appears.

2 Open the Measurement Setting screen.

[z (Mo IEEml ) vs (1.0 [IF [BIH |
O a0JUsT CLEAR 4 Y
TC SET O4  +20.0% 4032320 pem
AT OFF Move the cursor to the [MEAS] tab
EEIEEIGE EIEESET with the left and right cursor keys.
AUTO HOLD OFF
SCALIHGIA¥R+EY OFF
ovye OFF
| EXIT |
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4.9 Compensating for Thermal EMF Offset (OVC Function, A-OVC Function)

3 Enable (disable) the offset voltage compensation (OVC) function.

[ 1 M2 [MEAS [SYS |I-0 |IF  [BIH |

DEL &Y FRESET 14¢ ' P Selection

AYERAGE OFF

AUTO HOLD OH

Pt PP 2

5 | o

MEAS CURRENT LW OFF (default

o DIGITS TOGT m ( )

[ ExIT | | ov |[ oFF |
m m m m Return to the Measurement
screen.
<
IMPORTANT
» |If the measurement target has a high inductance, it will be necessary to increase the delay time.
(p.102)

Start with a long delay time and then gradually shorten it while watching the measured value.
* When using the zero adjustment function, be sure to perform zero adjustment after disabling the
offset voltage correction function.
» Zero adjustment does not need to be performed after enabling the offset voltage correction function.
» When offset voltage compensation is enabled ([OVC] lit) measurement time is increased. (p.283)

99



4.9 Compensating for Thermal EMF Offset (OVC Function, A-OVC Function)

Advanced offset voltage compensation (A-OVC) Function [GUEETH

This function applies currents multiple times in the positive and negative directions while switching the
polarities and calculates the correction value for each polarity. Those correction values are then used to

display the resistance values with further correction for changes in the resistance values.
If [AVERAGE] is set to off, this function will operate as OVC.

1 Open the Settings screen.

‘ [Pz-2 | [0aDJd | [ LOCKE |

1
ISETTIHGI‘

2 Open the Measurement Setting screen.

Switch the function menu to
P.2/3.

2 m The Settings screen appears.

[Mus 1 (Mo IRF™E ) vs [1-0 [IF  [BIM |

0 ADJUST CLEAR P ' »

TC SET OFF

AT OFF Move the cursor to the [MEAS] tab

DEL&AY FEESET : .

AVERACE T with the left and right cursor keys.

AUTO HOLD OFF

SCALIMGIAYR+EY OFF

A-00EC OH

| EXIT |

3 Enable (disable) the advanced offset voltage compensation (A-OVC) function.

(MUt [MUH2 [MEAS [S¥S [T-0 [IF  [BIH |

0 ab0JusT CLEAE 14 ' P Selection

TC SET OFF

8T OFF

DEL &Y PRESET 2

&VERGGE o4 002 m ON (default

AUTO HOLD  OFF ( )

OFF
B—0NC OH] m
| | EXIT | | oW |[ OFF |
m Return to the Measurement
~
IMPORTANT
+ If the measurement target has a high inductance, it will be necessary to increase the delay time.
(p.102)

Start with a long delay time and then gradually shorten it while watching the measured value.

» When using the zero adjustment function, be sure to perform zero adjustment after disabling the
advanced offset voltage correction function.

» Zero adjustment does not need to be performed after enabling the advanced offset voltage correc-
tion function.

« When advanced offset voltage compensation is enabled ([A-OVC] lit), measurement time is
increased. (p.283)
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4.10 Switching to Pure Resistance Mode (PR)

I 4.10 Switching to Pure Resistance Mode (PR)

For purely resistive measurement targets that have no inductance component, measurement times
can be shortened by using pure resistance mode.

4 Open the Settings screen.

‘ [Pz-a] [0aDd | [ LOCKE |

[SETTIHG]| ‘

2 Open the Measurement Setting screen.

(ML 1 [ | T |

0 anJusT

TC SET

AT

DELA&Y

AVERAGE

&UTO HOLDO
SCALTIHGT a¥R+E ]
a-0vC

| EXIT |

¥S [I-0 [IF  |BIH |

CLEAR
OFF
OFF
PRESET
OH 002
OFF
OFF
O

3 Enable (disable) the pure resistance mode.

MUz [Mu=z [MERS [S¥S [1-0 [IF [BIM |
DELAY FREZET
AVERAZE oM 0oz
AUTO HOLD oM
SCALINGE A%R4HE)  OFF
A—0N OFF
FURE RESIST&HCE
EXIT | oM || oFF |

1 m Switch the function menu to
P.2/3.

2 m The Settings screen appears.

O
Move the cursor to the [MEAS] tab
with the left and right cursor keys.

146@ ' P Selection

2
s R
m OFF (default)

m Return to the Measurement
screen.

IMPORTANT

If the measurement target contains the inductance component, the measurement becomes unstable.
In such cases, disable the pure resistance mode or extend the delay.
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4.11 Setting Pre-Measurement Delay (Delay Function)

4.11 Setting Pre-Measurement Delay

(Delay Function)

This function adjusts the time for measurement to stabilize by inserting a waiting period after use of
the OVC or the auto range function to change the measurement current. When this function is used,
the instrument waits for its internal circuitry to stabilize before starting measurement, even if the mea-

surement target has a high reactance component.

If the measurement target, for example, is an inductor that takes longer to stabilize after applying a measure-
ment current, and it cannot be measured with the initial delay (default), adjust the delay. Set the delay time to
approximately ten times the following calculation so that the reactance component (inductance or capaci-

tance) does not affect the measurement.

L < 1R> L
t=— ——In{ 1 — ——
R Vo

I

Vo

R

: Inductance of measurement target

: Resistance of measurement target + test leads + contacts
: Measurement current (see: “Measurement accuracy” (p.290))
: Open-terminal voltage (see: “Measurement accuracy” (p.290))

The delay setting can be selected from a preset (internal fixed value) or user-set value.

Preset (internal fixed value)

Value depends on the range and offset voltage correction function.

LP: Off and PR: Off (unit: ms) LP: On
" Delay 100 MQ range Delay
Range GasUre” I "OVC, A-OVC: | OVC, A-OVC: |  High-precision
ment current » M\ : » M\ : 1
OFF ON mode
High 38 )
1000 pQ _ PR: On
Low*" 10
Delay
High 38 13
10 mQ 1
Low*! 25 10
High 130 13
100 mQ
Low 20 1
High 38 1
1000 mQ
Low 4 2
High 20 2 -
100
Low 5 2
High 130 1
100 Q
Low 20 2
1000 Q 130 1
10 kQ 180
100 kQ 95
1000 kQ 10
10 MQ 1 -
500 On
100 MQ
1 Off
1000 MQ 1 Off

*1. RM3546 only
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User-set value
Setting range: 0 to 9999 ms
The set value is used for all ranges.

Delay timing chart

4.11 Setting Pre-Measurement Delay (Delay Function)

Probe

I | | l IContact
contact condition
f ON

TRIG

| Separation

Measurement
current

DELAY

ON

A

Detection
voltage

Measurement

\ /

OFF

\¥

Measurement in progress

processing

EOM OFF

toon

IMPORTANT

each measurement range.

» The preset value is set assuming about 10 mH of inductance (1 mH in the PR mode) and varies with

* When using the EXT trigger source, the measurement current will not be stopped for measurement
ranges of 10 kQ and greater (continuous application).
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4.11 Setting Pre-Measurement Delay (Delay Function)

Setting the delay time
Set the delay so that reactance component (inductance or capacitance) does not affect measurements.
Start with a long delay time and then gradually shorten it while watching the measured value.

1 Open the Settings screen.

1 Switch the function menu to
‘ [P2-2 ][040 ] [LOCK | [SETTIHG] ‘ P.2/3.

m m 2 m The Settings screen appears.

2 Open the Measurement Setting screen.

[Mus 1 MU | IR | vs (10 [IF [BIH |
O a0JUsT CLEAR 4 d
TC SET oM +200% 403320 pEm
AT OFF Move the cursor to the [MEAS] tab
EEIEEEGE EIEESET with the left and right cursor keys.
AUTO HOLD OFF
SCALIMGIARR+EY OFF
ovec OFF
| EXIT |

3 Select whether to use the preset (default) or a user-set value.

W12 1 Thl 57 [ME As (evs 1 T.0 ITE IRTH |
DELAY HAHL 0000 ms 14 ' D Selection
MY CrMac urr
SUTO HOLD oM
SCOLIMG A%R4E) OFF 2
oveC OH Preset (internal fixed value
LOw POWER OFF m ( )
MEAS CURREMT Lo
o DIGITS TOGT
User-set
| EXIT | [PRESET| | MAMU | m

m m m m Return to the Measurement

screen.
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4.11 Setting Pre-Measurement Delay (Delay Function)

4 Set DELAY.

et 15 1 (M = WE A [ove, (10 (TF (RTH | 14 ' »

DEL &' ML (IEIN] =

fY CRMaE urr Move the cursor to the setting you wish

AUTO HOLD oM : ;

SCal TMGIALR4ET  OFF to. configure. Make the value editable

OWC 0N with the ({9 key.

LOW POWER OFF M ch

MEAS CLUREENT Lo ove among ange

n DIGITS TOGT 24 ' .digits. ¢ ' .values.
| EXIT | EOLT Move the cursor to the digit you wish to

m set with the left and right cursor keys.
Change the value with the up and
down cursor keys.

3 m Accept
( @ Cancel)

m Return to the Measurement
screen.

Setting range: 0 ms (default) to 9999 ms
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4.12 Checking for Poor or Improper Contact (Contact Check Function)

4.12 Checking for Poor or Improper Contact
(Contact Check Function)

This function detects poor contact between the probes and measurement target, and broken measure-
ment cables.

The instrument continuously monitors the resistance between SOURCE A and SENSE A, and between
SOURCE B and SENSE B, starting before the integration period (response time) and continuing while
measurement is in process. If either resistance value exceeds a threshold, a contact error is deemed
to have occurred.

When a contact error occurs, [CONTACT TERM.A] or [CONTACT TERM.B] error message appears.
No comparator judgment is applied to the measured value.

When these error messages appear, check the probe contacts, and check for broken measurement cables.
When the resistance value between the SENSE and SOURCE is high, for example when the measurement
target is conductive paint or conductive rubber, you will not be able to perform measurement due to the con-
tinuous error state. In this case, turn off the contact check function.

If the error is not cleared by shorting the tips of a known-good measurement cable, the instrument requires repair.

See: “3.5 Checking Measured Values” (p.57), “14.16 Checking Measurement Faults” (p.373)
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4.12 Checking for Poor or Improper Contact (Contact Check Function)

IMPORTANT

» The contact check threshold is about 50 Q. Because the threshold depends on the measurement tar-
get, connection cables, measurement range, and other factors, it may not reach 50 Q. Additionally, if
the source resistance value alone is large, a current fault may occur without a contact error. (p.60)

» Turning the setting off with the 100 MQ or greater range will cause the contact check function to
operate continuously.

* When set to 2-wire with the multiplexer, the contact check function will be turned off.

» During low-resistance measurement, poor contact of the SOURCE A or SOURCE B probe may be
detected as an over-range measurement.

* When contact checking is disabled, measured values may be displayed even when a probe is not
contacting the measurement target.

* When the contact check is disabled, the measured value error component may increase when the
contact resistance increases.

* When using the INT trigger source, current will stop when a contact error occurs (when not con-
nected to the measurement target). By contrast, if the contact check function is disabled while using
the INT trigger source, the maximum open voltage will be applied across the terminals when the
measurement target is not connected. Consequently, a rush current will flow at the moment the
instrument is connected to the measurement target.

(For example, when measuring pure resistance with the 1 A measurement current range, the
RM3545A will reach a maximum current of 6 A with a maximum convergence time of 2 ms, while
the RM3546 will reach a maximum current of 2 A in a maximum convergence time of 1 ms.)

The inrush current will vary with the range. When measuring easily damaged elements, either turn
on the contact check or use a range that results in a low measurement current. However, if there is
chatter even when the contact check is enabled, it will not be possible to completely prevent a rush
current.

* Routing measurement cables together with power lines, signal lines, or measurement cables for
other devices may result in a contact error.

* In the low-power mode, the contact check default setting is off. Turning on the contact check func-
tion will cause the open-circuit terminal voltage to change to 300 mV.
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4.12 Checking for Poor or Improper Contact (Contact Check Function)

1 Open the Settings screen.

1 Switch the function menu to
‘ [P2-2 ][040 ] [LOCK | [SETTIHG] ‘ P.2/3.

m m 2 m The Settings screen appears.

2 Open the Measurement Setting screen.

MUz (WU | REml | vs_[1-0 [IF [BIN |
0 a0JUsT CLEAR 4 Y
TC SET O4  +200% 403320 reEm
aT OFF Move the cursor to the [MEAS] tab
EEIEEEGE EEESET with the left and right cursor keys.
AUTO HOLD OFF
SCALIHGIA¥R+E) OFF
ove OFF
| EXIT |

3 Enable the Contact Check function.

[ML 1 [MUs2 [MEAS |S¥S [I.0 |IF  [BIH |

AUTO HOLD OFF 14 ' D Selection
SCalLIMGIA%E+EY OFF

ov'ic aFF

LOW POWER OFF 2

ME&S CURREMT HIGH m Enables the contact check func-
o OIGITS TOGT . .
e tion (default setting when low-
COMTACT CHECK  [[§] power mode is set to off)

| | EXIT | | o |] oFF | Disables the contact check func-

m m tion (default setting when low-

power mode is set to on)

m Return to the Measurement
screen.
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4.13 Improving Probe Contact (Contact Improvement Function)

4.13 Improving Probe Contact (Contact Improvement
Function)

Probe contacts can be improved by applying current from the SENSE A terminal to the SENSE B ter-
minal before measurement.

ACAU“ON B The contact improvement function applies voltage to the sample. Be careful when
measuring samples with susceptible characteristics (magnetoresistive elements,
0 signal relays, EMI filters, etc.).

Such characteristics of the measurement target may be affected by the use of the function.

The maximum contact improvement current is 10 mA, and the maximum applied voltage is 5 V.
When low-power mode is set to on, the contact improvement function is set to off.

Using the contact improvement function causes the time until measurement completion to be lengthened by
0.2 ms.

Timing chart (contact improvement function)
The measurement currents when OVC or A-OVC is disabled are shown.

_

Probe contact condition ON
TRIG _l
\
Contact improvement current o
0.2ms
Measurement current Volt s bei lied
(1000 pQ to 1000 Q range) oftage 1s being applie
Measurement current
(10 kQ to 1000 MQ range) Voltage is being applied (always)
Measurement Measurement
< > in progress
Delay

IMPORTANT

When measuring a target with a resistance greater than 10 kQ, it takes time for the voltage across the
DUT to be in steady state. Use the manual setting to input the delay time.
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4.13 Improving Probe Contact (Contact Improvement Function)

1 Open the Settings screen.

‘ [Pez-a| [0aDd | [ LOCKE |

[SETTIHG] ‘

2 Open the Measurement Setting screen.

[M0 1 [ | Rl

Y5 |I-0 |IF

[EIH |

o a0JUST

TC SET

AT

DELAY

AYERAGE

AUTO HOLD
SCALIMGTAFR+E )
ovY'c

| EXIT |

CLEAR

oM +20.0% 4023920 pem

OFF
FRESET
OFF
OFF
OFF
OFF

3 Enable (disable) the contact improvement function.

[MU 1 [MUR2 [MEAS |SYS [I-0 [IF  [BIN |
SCALIMGIA%RYE]  OFF

avec aFF

LOW POWER aFF

MEAS CURREMT HIGH

o DIGITS TOGET

CURR ERROR MODE CurErr

COMTACT IMPRY [

| | EXIT | | oM || oFF |

110

1 m Switch the function menu to

P.2/3.

2 m The Settings screen appears.

O
Move the cursor to the [MEAS] tab
with the left and right cursor keys.

1€ ' P Selection

2
m Enables the contact improvement
function

Disables the contact improve-
ment function
(default)

m Return to the Measurement
screen.



4.14 Maintaining Measurement Precision (Self-Calibration)

4.14 Maintaining Measurement Precision
(Self-Calibration)

The instrument corrects the circuitry’s internal offset voltage and gain drift as a form of self-calibra-
tion in order to maintain its measurement precision.

You can select between two self-calibration function execution methods.

Configure automatically.
Execute automatically.

A self-calibration that lasts about 5 ms is performed be-
(default) tween measurements.

( \

Configure manually.

L. Self-calibration is performed at the user’s desired tim-
2D E1 MEOXE A ) ing using the EXT. I/O CAL signal input or a communi-
cations command (: SYSTem:CALibration).

Using this setting prevents self-calibration from being
performed automatically at unexpected times.

Self-calibration timing and intervals

Setting Calibration timing Measurement hold interval (calibration interval)
Auto *7 After measurement 5ms
Manual During execution 400 ms

*1. When using the auto setting

When using the auto setting, self-calibration is performed for 5 ms once every second during TRIG
standby operation.

In the event the TRIG signal is received during a 5 ms self-calibration, the self-calibration is canceled, and

measurement will start after 0.5 ms. If you are concerned about variation in measurement times, please
use the manual setting.

4 Open the Settings screen.

1 m Switch the function menu to
‘ P2~z [0oa0d ]| [ LocK | [SETTIHG] ‘ P.2/3.

m m 2 m The Settings screen appears.
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4.14 Maintaining Measurement Precision (Self-Calibration)

2 Open the System Setting screen.

TERMIMAL
STRTISTICS
TEMFP IMPUT
CALIEBRATION
aES VaLUE
KEY CLICE
CoMF EBEEF

| EXIT |

[ [z (e ([EEml) -0_[1F__[BIH |

FROMNT
OFF
SEMSOR
aUTO
oH
oH

Hi OFF

IMN OFF

3 Configure self-calibration operation.

Move the cursor to the [SYS] tab
with the left and right cursor keys.

[MU 1 [HUx2 [MEAS [svs [1-0 [IF [EIM |
TERMIMAL FROMT 14 ' P Selection
STATISTICS OFF
el W = - Hq
CALIERATION AN 2
STy T =i Configure automatically (default).
KEY CLICK aM m 9 v )
COMF EEEF  Hi OFF Configure manually.

IM OFF m 9 y

[ EXIT | [ auTD | | HaMU |
m m m Return to the Measurement
screen.
p
IMPORTANT

When self-calibration operation is set to manual, be sure to perform self-calibration if the temperature
of the environment in which the instrument is operating changes by 2 degrees or more. Accuracy can-
not be guaranteed if self-calibration is not performed.
Even if the temperature variation in the operating environment is less than 2 degrees, self-calibration
should be performed at a 30-minute interval.
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4.14 Maintaining Measurement Precision (Self-Calibration)

Auto setting operation

Self-calibration starts immediately after measurement completes and is finished in 5 ms. One TRIG signal
received during self-calibration is held, and measurement will start after the self-calibration completes.

If there is at least 5 ms of extra time in the measurement interval

TRIG f ON OFF f

| ~ |

Measurement Self-calibration Measurement Self-calibration

| | | |

EOM OFF ON |

If the TRIG signal is received during self-calibration

-
N

Measurement
processing

\L The TRIG signal received during self-calibration is held.
Measurem(.ent Measurement Self-calibration Measurement Self-calibration
processing
EOM OFF ON T

Additionally, self-calibration is performed once every second during TRIG standby operation. In the event the
TRIG signal is received during self-calibration, the self-calibration is canceled, and measurement will start
after 0.5 ms.

IMPORTANT

» During auto-scan operation, self-calibration starts only after scanning completes. Self-calibration will
not be performed after each channel is measured.

* A 400 ms self-calibration is performed immediately after switching from MANUAL to AUTO. Do not
input the TRIG signal during that interval.
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4.14 Maintaining Measurement Precision (Self-Calibration)
Manual setting operation

Self-calibration starts immediately when the CAL signal is input.
If the TRIG signal is input during self-calibration, self-calibration will continue. In this case, the TRIG signal will
be accepted, the EOM signal will turn off, and measurement will start after self-calibration completes.

If the CAL signal is received during measurement, the CAL signal will be accepted, and self-calibration will
start after measurement completes.

Method of normal use

CAL f ON
TRIG f ON f

400 ms |
- Vl
Measurement
. Measurement Self-calibration Measurement
processing
EOM OFF ON OFF ON

If the TRIG signal is received during self-calibration

CAL f ON
TRIG f ON f

A

v

Measurement
Measurement Self-calibration Measurement

| |

v
EOM OFF ON |

processing
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4.15 Increasing the Precision of the 100 MQ Range (100 MQ Range High-precision Mode)

4.15 Increasing the Precision of the 100 MQ Range
(100 MQ Range High-precision Mode)

The precision of the 100 MQ range can be increased.

However, turning on high-precision mode has the following effects:

» The 1000 MQ range will be unavailable for use.

» More time will be required for measured values to stabilize. To adjust the time required until values stabilize,
set a delay.
See: “4.11 Setting Pre-Measurement Delay (Delay Function)” (p.102)

4 Open the Settings screen.

Switch the function menu to
P.2/3.

1
[SETTIHG] ‘
m 2 m The Settings screen appears.

‘ [Pe2-a] [0aDd | [ LOCKE |

2 Open the Measurement Setting screen.

[Muz 1 [Hux | [EEE v [1-0 [IF_ [EIH |
0 ADJUST CLEAR P ' »
TC SET OM +20.0% 403930 pem
AT OFF Move the cursor to the [MEAS] tab
REEEEGE EﬁESET with the left and right cursor keys.
AUTO HOLD OFF
SCALIMGI A%R+E)  OFF
v OFF
[EXIT |

3 Enable (disable) the 100 MQ range high-precision mode.

[T M2 [MERS |S¥S [I-0 |IF  [BIM |

oveC OFF 14¢ ' P Selection

LOW POWER M

MEAS CLRREMT Low

o DIRITS 7OGT 2

CURRE ERROR MODE CurErr m Enables the high-precision mode
CONTACT CHECE  OFF

T —— — Disables the high-precision mode
100MR PRECISION [ @ gn-p

| | EXIT | | o || oFF |

115

m Return to the Measurement
screen.



4.16 Judging Measured Values (Comparator Function)

4.16 Judging Measured Values (Comparator Function)

The comparator function provides the following capabilities:

+ Displaying judgment results on the instrument (COMP lamp Hi/ IN/ Lo)

COMP

Hi A | — Measured value > Upper limit value

IN —— Upper limit value = Measured value = Lower limit value (meets judgment criteria)
LW — Measured value < Lower limit value

* Sounding the beeper
(By default, the beeper is disabled.)
See: “Checking judgments using sound (judgment sound setting function)” (p.123)

+ Displaying judgment results closer at hand
The L2105 LED Comparator Attachment is an option.
See: “Checking judgments with the L2105 LED Comparator Attachment (option)” (p.125)

+ Outputting judgment results to external equipment
See: “9 External Control (EXT. I/O)” (p.203)

* Making a total judgment
See: “Total judgments” (p.180)

The comparator judgment mode can be set as one of the following 2 options.

4 )\

Select the ABS (absolute values) judgment mode
Decide whether a measured

value is between specified Example thregﬁgg Q) Hi
upper and lower threshold 100.00 mQ Upper threshold IN
values (absolute values) (p.119) 80.00 mQ Lower threshold Lower
threshold (Q) Lo
| J/
( Decide whether a measured R Select the REF% (relative values) judgment mode

value is within specified

. . Example Upper | Hi
tolerance limits relative to a threshold (%)
- d' ; v | 12000 K0 Reference value  Referenco N
specified reference value value 7y
121 +0.08% Upper and lower Lower N IN
(p-121) threshold values threshold (%) Lo
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4.16 Judging Measured Values (Comparator Function)

Before using the comparator function

» The comparator judgment indicator will function as follows for over-range events ([OvrRng] display) and
measurement faults ((CONTACT TERM] display or [- - - - - - - ] display):
See: “Confirming measurement faults” (p.60)

Measured value display Comparator Judgment (COMP) Indicator
+0OvrRng Hi
-OvrRng Lo
CONTACTTERM or ------- Off (no judgment)

» If power is turned off during comparator setting, changes to settings are lost as they revert to their previous

values. To accept the settings, press ([ENa) -
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4.16 Judging Measured Values (Comparator Function)

Enabling and disabling the comparator function

The comparator function is disabled by defaulit.
When the function is disabled, comparator settings are ignored.

1 Open the Comparator Settings screen.

COMP SETTIMGS

El The Comparator Settings
1000 u= RAHGE screen appears.

OFF

OM-0FF | aBs || REF% |

2 Enable or disable the comparator function.

COMFP SETTIMGS

| : | Switch the comparator func-
1000 = RANGE fion ON or OFF.

LFF Loy
0200000 1000000

[oH-0FF| [CLEAR| | aBS | [ REFx |

3 Return to the Measurement screen.

When the comparator function is off When the comparator function is on
[IHT1000us [SLOWE e THT|_1000un |[SLOWE (]

200 200

1200.000 w0 1200.000 .0

LIFF Lo
1200000 1000000

[Fz-z2 ] [0a00 ] [ LOCK | [SETTING] [PA-3 | | INFO | | YIEW | | STAT |

Comparator judgments are indicated only when the comparator function is enabled.

IMPORTANT

» Turning on the AT or BIN measurement function causes the comparator function to automatically
turn off.

» The range cannot be changed while using the comparator function. To change the range, do so with
the u and n keys on the Comparator Settings screen.
To use auto-ranging, turn off the comparator function.
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4.16 Judging Measured Values (Comparator Function)

Decide according to upper/lower thresholds (ABS mode)

Setting example: Upper threshold 12 mQ, lower threshold 10 mQ

To abort the setting process, press @ Settings are abandoned and the display returns to the previous
screen.

1 Open the absolute value threshold setting screen.

@ COMP SETTIHGS _
Switch to ABS
|I| mode.
1000 u= RA&NGE
I Upper limit value
I | I

UF'F'I]2UUUU " Lo 1 UUUUU " Lower limit value

| [OH-0FF] | CLEAR | | ABS || REF%

2 Set the range.

B3 select the range to use.
n The decimal point location and unit indicator change each time you press the button.

3 Set the upper limit value.
COMP SETTIHGS

Move among Change
\ ' .digits. L ' P values.
1 U U U it RI%E Move the cursor to the digit you wish to

set with the left and right cursor keys.
Change the value with the up and down

UFF Lo
1 @U UU U (Y] 1 U U UU U 11y cursor keys.

[OH-0FF] |CLEAR | | aES | | REFx |

To reset numerical values

m Press m to clear the upper limit val-

ue. The upper limit value will be reset to
0.
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4.16 Judging Measured Values (Comparator Function)

4 Set the lower limit value in the same way.

COMP SETTIMGS

1000 RE

UFF LoW
12000040 1000.00 0

[oH-0FF] [CLE&R | | ABS | | REF%

5 Accept the settings and return to the Measurement screen.

[ ENTER | [IHT [ 1000un |SLOWe e

200

1200.000 o

UFF LOW
1200.00¢a 1000.00¢a

| PA-2 | | IMFD | [ VIEW | [ 5TAT |
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4.16 Judging Measured Values (Comparator Function)

Decide according to reference value and tolerance (REF% mode)

When REF% mode is enabled, the measured value will be displayed as an absolute value (%).

(tolerance) ~

Re'ative Va'ue Measured Value
Reference value

- 1> x 100 (%) Display range: —999.999% to +99.999%

Example setting: Set a reference value of 10 mQ with £1% allowable range.

To abort the setting process, press @ Settings are abandoned and the display returns to the previous
screen.

1 Open the relative tolerance setting screen.

m COMF SETTIHGS
1000 uwe R%IE
= Reference value
I L
REF | —— Allowable range
[ID 00.00.a 00000 = (upper and lower limit
| |OH-0FF| [CLEAR| | ABS || REF% ranges relative to the

reference value)

2 Setthe range.

3 select the range to use.
n The decimal point location and unit indicator change each time you press the button.

3 Set the reference value.
Pressing an inoperative key during setting sounds a low-pitch beep (when the key beeper is enabled).

COMFP SETTIHGS

Move amon Change

¢ ' .digits. ° L ' .valueg.

1 U U U it RANGE Move the cursor to the digit you wish to

set with the left and right cursor keys.
FEF +x Change the value with the up and down
10]00.00 4 00.000 x cursor keys.
[OH-0FF| | CLE&R | | &ES | | REFx | To reset numerical values

m Press ([} to clear the reference val-

ue. The reference value will be reset to
0.

When using REF% mode and the multiplexer, the CH1 measurement results can be used as the
reference value by pressing ([ on MENU P.2/2.
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4.16 Judging Measured Values (Comparator Function)

4 Set the allowable range (upper and lower limit values).

COMP SETTIMGS

Move among Change

¢ ' .digits. ¢ ' .values.

1 U U U it RANGE Move the cursor to the digit you wish to
lz' set with the left and right cursor keys.

+x Change the value with the up and down

REF
1 U U UU U (Y] U[I.U U U " cursor keys.

[oH-0FF] [CLE&AR | | ABS | | REF%

To reset numerical values

m Press [} to clear the upper and low-

er limit values. The upper and lower lim-
it values will be reset to 0.

5 Accept the settings and return to the Measurement screen.

m [IHT[ 1000on [SLOWZ g

200

1.050 %

+

FEF +
100000 ¢ 1.000 =

[PA-2 | [ IMFO | [ WIEW | [ STAT | [FRIMT|
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4.16 Judging Measured Values (Comparator Function)

Checking judgments using sound (judgment sound setting function)

The comparator judgment beeper can be enabled and disabled.
The judgment beeper is disabled (off) by default.

Separate judgment tones can be set for Hi, IN, and Lo judgments.
When using the multiplexer, separate judgment tones can be set for PASS and FAIL judgments when the
scan function is set to auto or step.

4 Open the Settings screen.

1 Switch the function menu to
‘ [Fz-3] [0aDJ ]| [ LocK | [SETTING]| ‘ P.2/3.

m m 2 m The Settings screen appears.

2 Open the System Setting screen.

[MU: 1 [MUz=2 [HES | BRI -0 [IF  [BIH |
TERMIMAL FREOWT | )
STATISTICS OFF
TEMF IHFPUT SEMSOR Move the cursor to the [SYS] tab
CALIERATION AUTO i i
SES WALLE aH with the left and right cursor keys.
KEY CLICE OH
COMF EEEF Hi OFF
IH OFF
EXLT

3 Select the sound you desire for Hi judgments.

[MU 1 MUz [MEAS [Svs [1-0 [IF [BIM |

AL TS Skl 1 ‘ ' . SeleCtion
COMF EBEEF Hi Ihis=sl 2

oo o 2 @D

FaHEL LOsD 0aDJd OH Select the sound you desire.
CONTRAST E0
B CKLIGHT = (F4)
FOWER FRER ALTO
[Ex1T | [TYPET] [TvPEZ]| [TYPEZ| [ OFF | Disable the beeper. (default)

m m m m m m Return to the Measurement
screen.

123



4.16 Judging Measured Values (Comparator Function)

4 Select the number of times to sound the beeper for Hi judgments.

[EIH |

[MU 1 [MUR2 [MESS |SYS [I-0 |IF
e 1 Tl ikl
ICOMP EEEF  Hi TYFE1 H
La OFF
PAHEL LOAD 0&D0J OH
COMTRAST L=y
BACKLIGHT &0
POWER FREGR &UTO
| EXIT | | COMT | |+

Setting range: 1 to 5 times, continuous

O
Move the cursor to the setting you wish
to configure.

m To sound the beeper
continuously

To set the number of beeps:
m m Change the number of
beeps.

Return to the Measurement
screen.

5 Repeat this process to configure the settings for the IN and Lo judgments.

IMPORTANT
The volume cannot be adjusted.
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4.16 Judging Measured Values (Comparator Function)

Checking judgments with the L2105 LED Comparator Attachment
(option)

By connecting the L2105 LED Comparator Attachment to the COMP.OUT terminal, you can check judg-
ment results easily at a distance from the instrument.
The indicator will turn green for IN judgments and red for Hi and Lo judgments.

ACAU'HON B Do not over-tighten the cable tie.
Doing so may damage the measurement leads.
® B Do not twist or pull on cables.

B Do not bend cables near the lamp excessively in order to connect them.
Doing so could damage the cable conductor or insulation.

B Turn off the instrument before connecting the L2105 LED Comparator Attachment.
0 Failure to do so could damage the instrument or L2105.
B Only connect the L2105 LED Comparator Attachment to the COMP.OUT terminal.

The COMP.OUT terminal is provided exclusively for use with the L2105. Connecting any-
thing other than the L2105 could damage the instrument.

B Seat connectors securely.
Failure to do so could prevent the instrument from performing to specifications.

Attaching the L2105 LED Comparator Attachment

Position the LED Comparator Attachment where you wish.

Example: Using a tie band and two of the spiral wrappers that came with the L2105, attach the LED
Comparator Attachment to a measurement lead.

L2101 Clip Type Lead L2105 LED Comparator Attachment
‘ Spiral wrapper (small)

| Spiral wrapper (large)

\ |

Tie band

Connecting the LED Comparator Attachment to the Instrument

Front Panel _
COMP.OUT terminal 1 Confirm that the instrument’s Main power

switch (rear panel) is off (O).

2 Plug the L2105 LED Comparator Attachment
into the COMP.OUT terminal on the front panel.

IMPORTANT

Insert the comparator attachment securely all
the way into the terminal.

L2105 LED Comparator Attachment
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4.17 Classifying Measurement Results (BIN Measurement Function)

4.17 Classifying Measurement Results (BIN Measure-
ment Function)

BIN measurement compares a measured value with up to ten sets of upper and lower thresholds

(BIN 0 to BIN 9) in one operation, and display the results. Measured values that do not fall in any BIN
are judged to be OB (out-of-bin). Judgment results are also output at the EXT. I/O terminal.

See: “Connector type and signal pinouts” (p.206)

IMPORTANT

» When the BIN measurement function is on, the comparator cannot be turned on.

* Turning on AT or setting the measurement terminal to multiplexer automatically turns off the BIN
measurement function.

» The range cannot be changed while using the BIN measurement function. To change the range, do

so with the u and n keys on the BIN Number Settings screen.
Turn off the BIN measurement function when using auto-ranging.

4 Open the Settings screen.

1 Switch the function menu to
‘ [P2-3 ] [0oa0d ]| [ LocK | [SETTIHG] ‘ P.2/3.

m m 2 m The Settings screen appears.

2 Open the BIN Setting screen.

[MU 1 MU=z [HEAS[SYS [1-0 [IF | ICTEE

EIN OFF 10000 for ALL BIMI | ' »
Move the cursor to the [BIN] tab

Mo, U 1 2 3 4 5 6 T 8 9 with the left and right cursor keys.
OFF

| EXIT |

3 Enable (disable) the BIN function.

[MUR 1 [MUR2 MEAS [SYS [T-0 [IF  |BIM |

EIN [ 1000uR @ for ALL BIM) 14 ' ® Selection

we |01112(314(5(6|7(8|9 2

m Enables the BIN function.
OFF m Disables the BIN function.
[ EXIT | [ oW | [ oFF | (default)
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4.17 Classifying Measurement Results (BIN Measurement Function)

4 Set the BIN number.

[MUE A [MURZ [MEAS [S¥S |TI-0 |IF  |EIM |
BIM OH 1000un | for ALL BIM)
ve. [OT1]2IEM4]5[6[7]8]9
OFF
[ EXIT | | SET || LIST |

[z 1 (M2 [MEAS [SYS [1-0 [IF |EIM |
[&]

EIM 0OH 1000ue o for ALL BIM)  RAOMHGE

=]
v [0]1]2]314]516]718]9]

UFF LOW
i1100.00.0 10000040

| loM-0FFl | CLEAR | | #BS | | REF% |

You can also display a list of set BIN numbers.

[MU=1[MUx2 [MEAS [SYS [1-0 [IF

[EIN |

EIM OM 1000us | for ALL BIM)
ve. [0]1]2EJ4[5]6]7]8]9
OFF
[ EXIT | [ SET | [LIST |
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146@ ' P Selection

2¢f»
Select a BIN number with the left
and right cursor keys.

3 m Set the selected BIN

number.
Move among Change
a4 ' .digits. 4 ' .values.

Move the cursor to the digit you wish to
set with the left and right cursor keys.
Change the value with the up and
down cursor keys.

m Enable or disable comparator.

m Clears the setting for the high-
lighted parameter.

Sets the judgment mode to ABS
(UPP, LOW).

m Set the judgment mode to REF%.

n n Range switching

(The range setting applies to all BIN
numbers.)

5 m Accept
( @ Cancel)

Return to the previous screen.

m BIN setting list display

m Return to the Measurement
screen.



4.17 Classifying Measurement Results (BIN Measurement Function)

BIN setting list display

[Mu 1 [MUxz[MEAS [SYS [1-0 [IF

[EIH |

BIMO UPP  1Z200.00p00 Lo
BIM1 UPF 11700000 Lo
BIMZ UPF  11S0.00R0 LOW
BIMZ UPF 11000000 LW
BIM4 OFF
BIMS OFF
BIME OFF
BIMY OFF

1170.00p0)
1150000
11000004
1000000

Measurement screen: when the BIN function is ON

[THT[ 1000un [SLOWE (g

200 -c

e 0)1]2

1130.120 .0
3

[PA-2 | [ INFO | [ wIEW | [ STAT | [FRINTI
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The BIN number with the IN
judgment will be shown in reverse
video.



4.18 Performing Statistical Calculations on Measured Values

4.18 Performing Statistical Calculations on Measured
Values

Statistical calculations can be performed on up to 30,000 measured values, with results displayed.
Printing is also available (p.275).

Calculation types: average, maximum and minimum values, population standard deviation, sample
standard deviation, process compatibility indices

Maximum Xmax = MAX (xy, ....., X,) In these formulas, n represents the number
value of valid data samples.
Minimum Xmin = MIN (xy, ....., x,,)
value
Average
X
)
n
Population *1. Process capability index
standard sz—m‘cz *The process capability indices represent
deviation =T the quality achievement capability created
by a process, which is the breadth of the
Standard S dispersion and bias of the process’ quality.
dewa:lon of - _ Zx - Generally, depending on the values of Cp
sample n—1 n—1 and Cpk, process capability is evaluated
Process | | as follows:

UPP-LOW| .
capability Cp = Process capability
index*! 60 ,_; Cp, Cpk>133 . Ideal
(dispersion) 1.332Cp, Cpk>1.00......... Adequate
5 1.00 2 Cp, Cpk ..ccvvevene Inadequate

rocess .
bilit |UPP—LOVH _ |UPP+LOW—2§ | UPP and LOW are the upper and lower
capa *'1' y Cpk = 60 thresholds of the comparator.
|r:ex -l *When the BIN function is on, the process
(bias) capability index will not be calculated.
e A
IMPORTANT

» Internally, statistical calculations are processed by the floating point method, which involves frac-
tional numbers in the displayed digits or below in calculations.

» When only one valid data sample exists, standard deviation of sample and process capability indices
are not displayed.

* Wheng, | =0, Cp and Cpk are 99.99.

» The upper limit of Cp and Cpk is 99.99. If Cp or Cpk exceeds 99.99, the value 99.99 is displayed.

* Negative values of Cpk are handled as Cpk = 0.

« |f statistical calculation is turned off and then back on without first clearing calculation results, calculation
resumes from the point when it was turned off.

* Measurement speed is restricted when statistical calculation is enabled.

» Turning on AT or setting the measurement terminal to multiplexer automatically turns off the statisti-
cal calculation function.
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4.18 Performing Statistical Calculations on Measured Values

Deleting statistical calculation results
Stored data is automatically erased at the following times:

» when changing measurement conditions (low-power mode, measurement current, A-OVC, OVC, 100 MQ
range high-precision mode, A-TC, TC, non-offset scaling settings)

» when changing comparator settings (p.116)

» when changing BIN measurement function settings (p.126)

» when printing the statistical calculations (p.275)
(you can select whether to delete results after printing (p.276))

* upon system reset (p.156)

» when turning off the instrument
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Using statistical calculations

4.18 Performing Statistical Calculations on Measured Values

Turning on the statistical calculation function causes statistics to be calculated based on the EXT. I/O
TRIG signal. The timing at which statistics are calculated for measured values varies with the trigger

source setting.

« With external [EXT] triggering : If the TRIG signal is input, one measurement is performed and subjected to
statistical calculation.

« With internal [INT] triggering

Operation is the same in the following cases (except when using auto-hold):

* when pressing m

¢ when a *TRG command

measured value.
When using the auto-hold function, statistics will be calculated using the
held measured value.

is sent.

: If the TRIG signal is input, statistics will be calculated using the last updated

When the EXT. I/O PRINT signal is input, operation varies with the trigger source.
* When using an external trigger [EXT] : The most recent measurement results are printed.

* When using the internal trigger [INT]

: Statistics are calculated using the last updated measured value and

printed after the PRINT signal is input.

* The same operation can be accomplished by pressing m[PRINT] on the MENU [P.1/3] display.

1 Open the Settings

screen.

‘ [P2-3] [0aDd | [ LOCKE |

[SETTIHG]| ‘

2 Open the System Setting screen.

[EIH |

(M1 (MU= [HES | ERERIl -0 [IF
TERMIMAL FROMT
STATISTICS 0OFF
TEMF IMFUT SEMSOR
CALIBRATION AUTO
BES VALUE M
KEY CLICK M
COMP BEEP  Hi  OFF
IM OFF
[ EXIT |
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1 m Switch the function menu to
P.2/3.

2 m The Settings screen appears.

O
Move the cursor to the [SYS] tab
with the left and right cursor keys.



4.18 Performing Statistical Calculations on Measured Values

3 Enable the statistical calculation function.

1 TMO=Z [MEAS [8vS |10

[IF  |[EIN |

STATISTICS OH
[ ] R LR ] '\-'I—I'l'\_'H—‘R
ColLIBRATION AUTO
KEY CLICE oH
COMF BEEF  Hi 0OFF

IMN OFF

Lo OFF
FAaHEL LOAD QADJ OH

ExIT

| | oFF

0H
F3

[INT] 1000un |SLOW Gy

(LT

200

1000.000 .o

(P3| (TeFo | [wiew ||

[ STAT |

| FRIAT |
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146€ ' P Selection
2
m Enable statistical calculation

Disable statistical calculation
(default)

m Return to the Measurement
screen.

When statistical calculation is ON, F3
[STAT] will be displayed when the
MENU [P.1/3] display is active.

See: Confirm calculation results (p.133)



4.18 Performing Statistical Calculations on Measured Values

Confirming, printing, and erasing calculation results

Statistical calculation results are displayed on the screen.
Additionally, results can be printed using an RS-232C printer. Once statistical calculation results have
been printed, the data can be automatically deleted.

Before printing, select the [PRINT] interface setting.
See: “11 Printing (Using an RS-232C Printer)” (p.269)

The number of valid samples can be confirmed on the Calculation Results screen.
* When the number of valid samples is zero, no calculation results are displayed.
* When only one valid data sample exists, no standard deviation or process capability indices are displayed.
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4.18 Performing Statistical Calculations on Measured Values

4 Open the Calculation Results screen.

[IHT ]

10ma [SLOWZ|

LALITO]

200:c

12.00000mo

[FA-z | [ IMFD | [ wIEW | [ STAT | [FRIMT

STATISTICS 2023-10-01 11:15:35
HUM 15 Sn 1.00000m
YaL 10 Sn—1  1.00000mo
AVE  1.00000mo Ce 0,50
MAx  1.20000mo0 Cel: 050
Mo = 1 Hi 0
MIM 050000 IN 10
Mo = 5§ Lo 0
[Ex1T | [unMDD | [CLEAR ]| [ BIM | [FRIMT|

Switching statistical/BIN results

STATSTICS 2022-10-01 11:15:3C
BIMD 120000mQ - 11,7000mQ 5
BIM1 11,7000mQ - 11.5000mQ 7
EIHZ 11.5000mg - 11.0000m0 o
EINZ 11.0000m7 - 10.0000m0 0
EIM4 OFF -
EIMS OFF -
EIME OFF -
EIM7 OFF -
| EXIT | [ UHOOD | [CLEAR | [ BIH |
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1 m Switch the function menu to
P.1/3.

2 m Displays the Calculation
Results screen (if statistical cal-
culation is on).

[NUM] Total data count

[VAL] Number of valid measured values
(error-free data)

[AVG] Average

[MAX] Maximum value

[MIN] Minimum value

[Sn] Population standard deviation

[Sn-1] Standard deviation of sample

[Cp] Process capability index
(dispersion)

[Cpk] Process capability index (bias)

(When the comparator function is on)
[Hi]
[IN]
[Lo]

Number of comparator Hi settings
Number of comparator IN settings

Number of comparator Lo settings

(When the BIN function is on)

[BIN] BIN setting range and IN judg-

ment count



4.18 Performing Statistical Calculations on Measured Values

Output to the printer.
“Example Printouts” (p.277)

Erases the last measurement
and calculation result (executes
only once).

2 To print
For more information about printing, see “11 Printing (Using an RS-232C Printer)” (p.269).
STATISTICS
HUM 15 5n 1.00000ms
WaL 10 Sn—1  1.00000mo
AG 1.00000ms Ce Q.50
M 1.20000ms5 Cel: Q.50
Mo = 1 Hi ]
MIM 0.50000ms IH 10
Mo = & Lo Q
[ EXIT | [uMDo | [cLEAR] [ EBIM | [PRINT |
To erase
STATISTICS
HUM 15 5n 1.00000ms
WaL 10 Sn—1  1.00000mo
AG 1.00000ms Ce Q.50
M 1.20000ms5 Cel: Q.50
Mo = 1 Hi ]
MIM 0.50000ms IH 10
Mo = & Lo Q

[ E<IT | [UNDD | [CLEAR | [ BIH | [PRIMT

135

Erases all measured values
and statistical calculation
results.



4.19 Performing Temperature Rise Test (Temperature Conversion Function [AT])

4.19 Performing Temperature Rise Test (Temperature
Conversion Function [AT])

The temperature conversion principle is used to derive temperature increase over time. This function-
ality allows the temperature during normal stops and other data to be estimated.
See: “14.6 Temperature Conversion (AT) Function” (p.347)

To perform temperature conversion, connect the Z2001 Temperature Sensor to the TEMP. terminal on the
rear of the instrument. Before connecting the sensor, read the following.
See: “Connecting the Z2001 Temperature Sensor” (p.38)

“Connecting an analog output thermometer” (p.41)

“3.1 Checking the Measurement Target” (p.50)

IMPORTANT

When AT is set to ON, the comparator function cannot be turned ON.

When TC, the BIN measurement function, or the statistical calculation function is set to on, AT is auto-

matically set to off (RM3545A-1, RM3545A-2).

When TC, the BIN measurement function, the statistical calculation function or A-TC is set to on, AT is
_ automatically set to off (RM3546).

Example temperature rise test

(1) After the motor and coil are stabilized at room temperature, measure the resistance (R ¢) and instrument
ambient temperature (t4), and then input these values to the instrument. (p.137)

(2) Disconnect the test lead from the measurement target.

(3) After turning off the power, reconnect the test lead to the measurement target and then measure the tem-
perature rise value (At 4 to At ,)) at the preset intervals.

(4) Draw a line by connecting the collected temperature data (At 4 to At ), and estimate the maximum tem-
perature rise value (At).

Temperature

At
At,

Initial
temp.

(1)

(2)
ON Power OFF 1 2 3 .. ... . n

Time
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4.19 Performing Temperature Rise Test (Temperature Conversion Function [AT])

1 Open the Settings screen.

‘ [Pz-2 | [0aDJ | [ LOCKE |

[SETTIHG] ‘

2 Open the Measurement Setting screen.

1 m Switch the function menu to

P.2/3.

2 m The Settings screen appears.

Move the cursor to the [MEAS] tab
with the left and right cursor keys.

146@ ' P Selection
2

MU 1 MU BEE S (1.0 [IF  |BIH |
0 ADJUST CLEAR
TC SET O +200% 403920 eem
AT aFF
DEL &Y PRESET
AYERACE aFF
AUTO HOLD aFF
SCALIMGI A¥R4E]  OFF
(Y aFF
| EXIT |
3 Enable the temperature conversion function. (AT)
[T M2 [MERS |S¥S [I-0 |IF  [BIM |
0 ADJUST CLEAR
AT (OH
m— — ) +23.0 %
ke 2350
OEL &Y PRESET
SYERBGE OFF
&UTO HOLD OFF
EXIT [ oM || oFF |

m Enables the function
m Disables the function (default)

Return to the Measure-
ment screen.

14

Move the cursor to the setting you wish
to configure. Make the value editable

with the (8 key.
Move among

24 ' .digits.

Change
values.

Move the cursor to the digit you wish to

4 Set the initial resistance and initial temperature.
Set the initial resistance and initial temperature in Steps 1 through 3.
[MU 1 [MUR2 [MEAS [S¥S [T-0 [IF  [BIM |
TC SET OFF
R1.T1 +23.0 &
DELAY PRESET
AYERMGE OFF
AUTO HOLD OFF
SCALINGIA¥RYEY OFF
| EXIT | EDIT

Setting range

Initial temp.

set with the left and right cursor keys.
Change the value with the up and

down cursor keys.

3 m Accept
( @ Cancel)

Initial resistance : 0.001 uQ to 9000.000 MQ (default: 1.0000 Q)
: =10.0 to0 99.9°C (default: 23.0°C)

The initial resistance value range varies with the scaling setting.

137



4.19 Performing Temperature Rise Test (Temperature Conversion Function [AT])

5 Set the reciprocal (k) of the temperature coefficient at 0°C.

MU [Mu=z [MERS[SvS [1-0 [IF [BIM |
TC SET OFF
AT 0
L i T ) +250 %
ke EE]
AVERAGE oFF
AUTO HOLD aOFF
SCALIMCE AXRHE)  OFF
[EXIT | EDIT

Setting range : —999.9 to 999.9 (default: 235.0)

Guideline for k

IEC 60034 recommends the following:
» Copper: k=235
e Aluminum: k = 225

See:

“14.6 Temperature Conversion (AT) Function” (p.347)
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14 O
Move the cursor to the setting you wish
to configure. Make the value editable

with the (8 key.

Move among Change
24 ' .digits. 4 . .values.
Move the cursor to the digit you wish to
set with the left and right cursor keys.

Change the value with the up and
down cursor keys.

3 m Accept
( @ Cancel)

Return to the Measurement
screen.



5 Saving and Loading Panels

(Saving and Loading Measurement Conditions)

The panel save function allows you to save the current measurement conditions to the internal mem-
ory of the instrument.

* When the multiplexer is not being used: Max. 30 panels (Panels 1 to 30)
* When the multiplexer is being used: Max. 8 panels (Panels 31 to 38)

The settings of the saved panels are retained even if the instrument is turned off.
About the multiplexer settings, see “Multiplexer Settings” (p.172).

The saved measurement conditions can be loaded using the Panel Load function.
The panels can be loaded using the following methods.

+ Key operation Key
« Communications command :SYSTem:PANel:LOAD <Table No>
« EXT.1/IO LOADO to LOAD5

Settings that can be saved with the Panel Save function

» Panel name » Scaling

+ Save time and date + Self-calibration setting

* Resistance range » Contact improvement

+ 100 MQ range high-precision mode » Contact check

+ Low-power mode (LP) IEIEZESN IEUEZT®Y - Comparator

* Pure resistance mode (PR) * BIN settings

« Switching of measurement currents * Judgment beeper

* Measurement speed * Auto hold

+ Zero adjustment (Loading of these values can be dis- « Temperature conversion (AT)
abled.) (p.142) « Statistical calculations settings

+ Averaging » Multiplexer settings (including channels)

* Delay

» Temperature Correction (TC)

+ Advanced temperature correction function (A-TC) m
» Offset voltage compensation (OVC)

+ Advanced offset voltage compensation (A-OVC) W

139



5.1 Saving Measurement Conditions (Panel Save Function)

5.1
Function)

Saving Measurement Conditions (Panel Save

Panel Save function saves the current measurement conditions to the internal memory of the instrument.
The multiplexer setting determines the panel numbers to be saved.

* When the multiplexer is not being used: Panel 1 to 30

* When the multiplexer is being used: Panel 31 to 38

1 Open the Panel List screen.

FaMEL LIST

| =avE |

2 Save the measurement conditions.

FoHEL LIST

| savE |

Enter the panel name.

The Panel List screen
appears.

PANEL

146¢ ' P Selection

2 m Save the conditions.

(If you enter the number of a previously saved panel, a warning message will be displayed.)

PAHEL LIST
|
%IHFD:DDE
03 Ent | A [F
Y nter panel name. fEGHEL_ 01
ul:
SE ESC:CAHCEL . EMTER :SAVE EXEC

| DEL |
(52)

140

Move amon Change

1 q ' .characters 9‘ ' .chara?:ters
Move the cursor to the character you
wish to set with the left and right cursor
keys.
Change the character with the up and
down cursor keys.
m Enter a number from 0 to 9.
m Enter a letter from A to z, or an

underbar character (_ ).

m Delete 1 character.

2 m Accept
( @ Cancel)



5.2 Loading Measurement Conditions (Panel Load Function)

5.2 Loading Measurement Conditions (Panel Load
Function)

Panel Load function loads the measurement conditions saved in the internal memory of the instru-
ment.

The panel load operation can be performed with the key operation, communications commands, or
EXT. I/O.

The zero adjustment values are also loaded with the panel load operation.

By changing the setting, you can perform the panel load operation without loading the zero adjustment values.
See: “Preventing loading of zero adjustment values” (p.142)

1 Open the Panel List screen.

[PAMEL LIST 2023-10-01 11:15:3E
EE FAHEL_0O1 ROHGE 1000w .
0F PANEL 0= SPEED  SLOWZ  A-0ONC OH The Panel List screen
03 PAMEL_OZ ANG 2 SCALING OFF appears.
0d ———————— COMP  0OH
05 ————————— UPF 1200,00p0
0 ————————— Lo 1000,00p50
07 ————————— TC 20,0t 32920pem
08 ———————— oa0DJd  OFF
| EXIT | | LOAD | [REMAME| | CLEAR | | SAVE |

2 Select a panel number.

IPAHEL LIST 2023-10-01 11:
Data saved for selected panel
Kl FAHEL_0O1
02 PAMEL_D3
04 —————————- ,
05 ———mmmmmee UPF {200,005 14 ' D Selection
OF —————————— Lo 1000,00P0
07 —mmmmmmme e “ 200t 39300em 2 ] Load the panel.
05 —————————- (You can also load the panel
| EXIT | [ LOAD | [REMAHE| | CLEAR | [ SAVE | with the key.)
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5.2 Loading Measurement Conditions (Panel Load Function)

3 A confirmation message will be displayed. Confirm and return to the Measurement screen.

‘F'P.HEL LIST 2023-03-01 11:15:35
el o1 W OPORCE 100000 m Load the panel and switch to the
3 IHFO-001 Measurement screen (you can
SE Fanel load. Ok also do this with the m key).
5 i
o POHEL_O1 m Cancel the operation and return to
07 the previous screen. (you can also
08 —————mm— [ oaod oFF do this with the @ key)
| oK | [CAHCEL]
Tl Ao e (ot iz TC
Mool PA&MEL_0OH
o 200
The name of the loaded panel will
1 0 0 0 0 0 0 I-'I-Q be displayed on the Measurement
" screen.
( \
IMPORTANT
» Panels can also be loaded with the EXT. I/0O LOADO to LOADS control and communications
commands.

See: “9 External Control (EXT. I/O)”; “Input signals” (p.208)
For more information about communications commands, see the Communications Command
Instruction Manual. The Instruction Manual can be downloaded from Hioki’s website.

See: “Information on download site” (p.1)

» If measurement conditions are changed after being loaded, the panel name will no longer be displayed.
& J

Preventing loading of zero adjustment values

By default, zero adjustment values are also loaded along with panel data. The following procedure can be
used to prevent loading of zero adjustment values.

4 Open the Settings screen.

1 m Switch the function menu to
‘ [P2-3][0oa0d ]| [ LocK | [SETTIHG] ‘ P.2/3.

m m 2 m The Settings screen appears.

2 Open the System Setting screen.

[MU 1 [MUzz [MEA | [EXEMI) -0 [IF  [EIH |
TERMIHAL FROMT P ' »
STATISTICS OFF
TEWF IMPUT SEHSOR Move the cursor to the [SYS] tab
CALIEBREATION AUTO i i
BES Wil UE M with the left and right cursor keys.
KEY CLICE OH
COMFP EBEEF Hi OFF
IMN OFF
| EXIT |
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5.2 Loading Measurement Conditions (Panel Load Function)

3 Select whether to load zero adjustment values.

[ 1 M2 [MEAS [SYS |10 |IF  [BIH | 14 ' P Selection
KEY CLICE 0OH
COMP BEEF  Hi OFF 2
IIN EEE mWhen a panel is loaded, change
PAHEL LOAD 0ADJ [ zero adjustment values to the val-
—_— = ues in effect when the panel was
BACELIGHT 20
FOWER FRER ALITO saved. (default)
[ EXIT | | oM || oFfF | .
m Do not change zero adjustment
m m m values, even when panel data is

loaded.

m Return to the Measurement
screen.
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5.3 Changing Panel Names

5.3 Changing Panel Names

4 Open the Panel List screen.

FAHEL LIST 2023-10-01 11:15:35
EE PAHEL_O1 ROMGE 100000
0z PAHEL_OZ SFEED SLOWEZ  A-0WC OH
0% PARHEL_OZ BG 2 SCALIMNG OFF
0 ——————— COMP  OH
05 —————————— UFF 200,001
05 —————————— Lo 000,001
07 —————————— TC 200%  2930eem
02 —————————— oa0Jd OFF

| EXIT | | LoaD | [REM&ME] [CLEAR] | SAVE |

2 Select a panel number.

PAMEL LIST 2023-10-01 11:15:35
Kl FAMEL_0O1 RAMGE  1000un
T SPEED SLOWZ2 A-0YC O
03 PAMEL_0OZ2 LANE 2 SCALIMG OFF
04 ———————— COMP OH
s ————— UFF 1200,00p4
05 —————————— Liow 1000000
a7 ———————— TC 200%  39300em
g ———————— aabDJ  OFF

| EXIT | [ LOAD | [REMAKE| | CLEAR | [ SAVE |

3 Edit the panel name.
lpanEl 1 TeT 2023—-10-01 11:15:35
[ [BaHEL _0 1 RAMGE  1000uG
e FAMNCL iz SPEED SLOW2  &-0%C OH
03 PAHEL_O3 A E 2 SCoaLIMG 0OFF
Y — COMP O
05 —————————m UFF 12000000
0og —————————- LOw 100000183
07 ————————— TC 200%  2920pem
08 —————————m 0ADJ  OFF
| 0-3 | A—= DEL

144

The Panel List screen
appears.

PANEL

146€ . P Selection
2 m Edit the panel name.

Move among Change
14 ' .characters 4 ' .characters

Move the cursor to the character you

wish to set with the left and right cursor

keys.

Change the character with the up and

down cursor keys.

m Enter a number from 0 to 9.

m Enter a letter from A to z, or an
underbar character ( _ ).

m Delete 1 character.

2 m Accept
( @ Cancel)

m Return to the Measurement
screen.



5.4 Deleting Panel Data
1 Open the Panel List screen.
FAHEL LIST 2023-10-01 11:15:35
EE FAHEL_O1 RAMGE  1000ug
02 PAMEL_OZ SPEED SLOWZ  A—0VC OH
03 PAMEL_O3 B 2 SCALIMG OFF
04 ———m COMP 0OM
= URF 1200,001.5)
OF —————————— Lok 1000, 00
07 —————————— TC 200%  2930pem
08 —————————— oabJ  OFF
[ EXIT | [ LOAD | [REMAME| [CLEAR | | SAVE |

2 Select a panel number.

[FAHEL LIST 2025—10-01 11:15:75
BNl FAHEL_O1 RAMGE  1000uD
— SPEED  SLOWZ  A—0VC OH
0% PAMEL_OZ BYG z SCALIMG OFF
0 ———————— COMP  0OH
05 —————————— UFP 1200,001.5
0f —————————— Lo 1000, 00
07 —————————— TC 200%  29230eem
08 ——————— oa0J OFF

[ EXIT | [ LoAD | |[REMAME| [ CLE&AR | | SAVE |

5.4 Deleting Panel Data

W™ The Panel List screen
appears.

146@ ' P Selection
2 m Delete the panel.

3 A confirmation message will be displayed. Confirm and return to the Measurement screen.

‘F‘P.HEL LIST 2022-10-01 11:=:15:3%
M Cibcl 01 W BPARGE 100000
nf IMFO:00E
03 Clear panel, OK?
04
05
0
0
0F ———————m—m || oaDg  oFF
| ok | [CAHCEL]

m Delete the panel and switch to the
previous screen (can also be per-
formed with m )

Cancel the operation and return to

the previous screen. (you can also
do this with the @ key)

m Return to the Measurement
screen.

IMPORTANT

Once a panel’s data is deleted, it cannot be restored (the delete operation cannot be undone).
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5.4 Deleting Panel Data
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I 6 System Settings

This chapter describes system settings.

“6.1 Displaying Measured Values as Absolute Values” (p.148)
“6.2 Disabling and Enabling Key Operations” (p.149)

“6.3 Enabling or Disabling the Key Beeper” (p.151)

“6.4 Power Line Frequency Manual Setting” (p.152)

“6.5 Adjusting Screen Contrast” (p.153)

“6.6 Adjusting the Backlight” (p.154)

“6.7 Setting the Clock” (p.155)

“6.8 Initializing (Reset)” (p.156)
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6.1 Displaying Measured Values as Absolute Values

I 6.1 Displaying Measured Values as Absolute Values

When measuring minuscule resistance values, negative values can be displayed as absolute values.

1 Open the Settings screen.

Switch the function menu to
P.2/3.

1
[SETTIHMG] ‘
m 2 m The Settings screen appears.

‘ [Pz-2 | [0aDJd | [ LOCKE |

2 Open the System Setting screen.

[Mu 1 (M2 [MEA | IEFE) -0 [1IF [BIN |
TERMIHiL FRONT q ' »
STATISTICS OFF
TEMP IHMPUT SEMSOR Move the cursor to the [SYS] tab
CALIERATION aUTO . ,
ABS YALLUE M with the left and right cursor keys.
KEY CLICK oM
COMF BEEF Hi OFF
IH OFF
ExIT

3 Enable (disable) absolute value display.

(MUt [MUxz [MERAS 575 [I-0 [IF_ [EIH |
TERMIMAL FROMT 14 ' P Selection
STATISTICS OFF
TEMP_INFUT SENSOR 2
EIS YOLUE OIH m Enable absolute value display.
el el L [WR]
COMP BEEF  Hi OFF Disable absolute value display.
IN OFF (default)
| EXIT | | oW || ofFF |

Return to the Measurement
screen.

[ABS] is shown on the Measurement screen when absolute value display is enabled.

[IHTI 1000uq [SLOWZ G

[FA-=1 T I8FO | [ wIEW |

10.000 vo...

200 -

Screen with absolute value display enabled
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[IHT[ 00000 [SCowE g

200

- 10.000 .0

[FA-=3] [ INFO | [ WIEW |

Screen with absolute value display disable




6.2 Disabling and Enabling Key Operations

6.2 Disabling and Enabling Key Operations

Disabling key operations (key-lock function)

Activate the key-lock function to disable the instrument’s front panel key operations.
Three key-lock levels are available to suit specific purposes.

( B Disabling All Except Basic Settings
Only basic Sgttings Key operations other than AUTO, RANGE AV , SPEED, COMP, PAN-
(BN}, SEESE, G- EL, 0ADJ, PRINT, ENTER (trigger), and MENU [UNLOCK] (key-lock

parator, panel load) cancel) keys are disabled.

are enabled. ) - L
To disable key operations: select [MENU]. [M.LOCK] is displayed when
returning to the measurement screen.

& J

Key operations to

change settings are All key operations except ENTER (trigger) and MENU [UNLOCK] (key-

disabled lock cancel) are disabled.

(although key-lock To disable key operations: select [FULL]. [F.LOCK] is displayed when re-

kcan be canceled). ] turning to the measurement screen.

Disabling All Panel Keys

~
J

Asserting (ON) the EXT. I/O KEY_LOCK signal disables all panel keys,
All key operations are including MENU [UNLOCK] (key-lock cancel) and MENU [LOCAL] (dis-
disabled. ables remote control). However, the ENTER (trigger) key remains en-
abled (p.203).

How to cancel key-lock: Turn OFF the EXT. I/O KEY_LOCK signal.

1 LIHT| 1000us | SLOW= B
200 1 m Switch the function menu to
P.2/3.
1 2 0 0- 0 0 0 IJ'Q 2 m Display the Key Lock Selection
screen.
[P2-2 | [0aDJ | [ LOCK | [SETTIHG]
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6.2 Disabling and Enabling Key Operations

2 Enable or disable key operations.

1000usy |SLOWE EARs

m Disable all except key-lock can-

2 UU "C cel and return to the Measure-
ment screen.
1200.000 .0 |
m Disable all except key-lock can-
cel and basic settings change
| EXIT | | FULL | | HEHU | and return to the Measurement

CD I T

m Return to the Measurement
screen.
[UNLOCK] is displayed.
(Key-lock operation triggered by the EXT. I/O KEY_LOCK signal is not displayed.)

[IHTI T000us [SLOWZ [ F.LOCE [IHT] 1000us [SCOw: s M.LOCE
20-0 0': 20.0 OE
1200.000 w0 1200.000 o
[UMLDCE, HLOCK] [ oaDd |
All-key locked [FULL] screen Menu locked [MENU] screen

Re-enabling key operations (key-lock cancel)

000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

Key-lock can be canceled only when [UNLOCK] is displayed.

Press and hold m [UNLOCK] for one second.

IMT| 1000un |SLOWE |[E.LOCE]
200

1200.000 .0

[UMLOCK] Fress [UMLOCE] 1sec to unlock,

IMPORTANT

When the EXT. /0O KEY_LOCK signal is ON, the key-lock cannot be canceled with the key operation of
the instrument. Turn OFF the KEY_LOCK signal.

See: “KEY_LOCK” (p.208) in “Signal descriptions”.
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6.3 Enabling or Disabling the Key Beeper

| 6.3 Enabling or Disabling the Key Beeper

The key beeper sound can be enabled and disabled.
The key beeper is enabled (on) by default.
4 Open the Settings screen.

1 m Switch the function menu to
‘ P2~z [0oa0d ]| [ LocK | [SETTIHG] ‘ P.2/3.

m m 2 m The Settings screen appears.

2 Open the System Setting screen.

(MU 1 [MUEZ [HEA | [ERERI) -0 |IF [BIH |
TEEMIH&L FROWT 4 ' [ )
STATISTICS OFF
TEMF IMFUT SEHSOR Move the cursor to the [SYS] tab
CALIBRATION AUTO with the left and right cursor keys.
AES VAaLUE oH
KEY CLICKE OH
COMF BEEFR Hi OFF

IN OFF

[ EXIT |
3 Select whether to enable or disable the key beeper.

11 (Ml 2 IMEAS [5vS (T-0 |[IF  |BIH |
KEY CLICK 14 ' P Selection
T IM oFF

Lo OFF 2
FPAHEL LOAD OADJ OM mEnabIes the beeper (default)
CONTRE&ST 0
BACKLIGHT S0 m Disables the beeper
FOWEE FEER S&UTO

EXIT | oM || oFF |

m m m Return to the Measurement

screen.

To disable the key beeper, error beep, and auto-hold beep, turn off the instrument and then turn it back on
while holding down the F1 and ENTER keys. [(ERR, AUTO HOLD)] will be displayed as the [KEY CLICK]
setting, and the error beep and auto-hold beep will be set to the same setting as the key beeper.

However, the error beep that accompanies the [Err:700] display when an overvoltage is detected (RM3546
only) cannot be disabled.
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6.4 Power Line Frequency Manual Setting

6.4 Power Line Frequency Manual Setting

With the default setting (AUTO), the instrument attempts to automatically detect the line frequency,
but manual setting is also available.

( IMPORTANT

» Unless the line frequency is set correctly, measured values may be unstable.
An error message appears if line noise is high enough to prevent correct frequency detection. (ERR:
097 (p.332)) In that case, set the instrument’s line frequency manually.

* When the automatic setting ([AUTQ)]) is selected, the line frequency is automatically set to 50 Hz or
60 Hz when the instrument is turned on or reset.
However, automatic detection is not available when the line frequency changes after turning power on
or resetting.
If the actual line frequency deviates from 50 Hz or 60 Hz, select the closest frequency.

Example:|If the actual line frequency is 50.8 Hz, select the 50 Hz setting.
If the actual line frequency is 59.3 Hz, select the 60 Hz setting.

1 Open the Settings screen.

1 Switch the function menu to
‘ |P2-3 || 0a0d | | LOCE | [SETTING] ‘ P.2/3.

m m 2 m The Settings screen appears.

2 Open the System Setting screen.

[HL1 1 IHLIHEIHEP.:l_ml |x|:| [IF_ [BIH |
TERMIHAL FRONT q ' »
STRTISTICS OFF
TEMF IHMFPUT SEMSOR Move the cursor to the [SYS] tab
CALIERATION AUTO with the left and right cursor keys.
aBs MALUE (]
KEY CLICK (]
COMP EEEF  Hi OFF

IN OFF

| EXIT |
3 Select the line frequency being used.

(M1 MUz [MEAS [svS (10 [IF  [BIN |
KEY CLICE o 14¢€ ' P Selection
COMF EEEP Hi 0OFF

IH OFF

Lo OFF 2
FAMEL LOAD OaDJ OH m Automatically detect local line
COMTR&ST B0
Foa T T o frequency (default)
FOWER FEER LT O

m When the line frequency is 50 Hz

| [EXIT | | a0T0 | [S0Hz | [ 60Hz |

@ m m m m When the line frequency is 60 Hz

m Return to the Measurement
screen.
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I 6.5 Adjusting Screen Contrast

6.5 Adjusting Screen Contrast

The screen may become hard to see when ambient temperature changes. In this case, adjust the con-

trast.

4 Open the Settings screen.

‘ [P2-3] [0aDd | [ LOCKE |

[SETTIHG]| ‘

2 Open the System Setting screen.

[MU 1 [HUz2 [HES | IEREMI) -0 [IF [BIM |
TERMIMAL FROMT
STATISTICS 0OFF
TEMF IMFUT SEMSOR
CALIBRATION ALITO
BES VALUE M
KEY CLICK M
COMF EEEF  Hi OFF
IM OFF
EXIT
3 Adjust the contrast.
[MU 1 MUz [MEAS [Svs [1-0 [IF [BIM |
KEY CLICK 0
COMF EEEF  Hi OFF
IM OFF
Lo OFF
COHTRAST E0]
FOWER FRED ALITO
EXIT [+ ]
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1 m Switch the function menu to
P.2/3.

2 m The Settings screen appears.

O
Move the cursor to the [SYS] tab
with the left and right cursor keys.

146@ ' P Selection

2
m Decrease the contrast.

m Increase the contrast.

Setting range: 0 to 100%, 5% step
(Default setting: 50%)

Return to the Measurement
screen.



6.6 Adjusting the Backlight

6.6 Adjusting the Backlight

Adjust backlight brightness to suit ambient illumination.

|

p
IMPORTANT
* When the [TRG: EXT] external triggering is selected, backlight brightness is automatically reduced

after non-operation for one minute.

To keep the backlight brightness constant, turn off the instrument and then turn it back on again while

holding down the F1 and ENTER keys.

» The display may be hard to see when brightness is set too low (near 0%).

4 Open the Settings screen.

‘ [P2-3 | [0aDd | [ LOCK |

1 Switch the function menu to

ISETTIHGI‘ P.2/3.

2 Open the System Setting screen.

m 2 m The Settings screen appears.

[ 1 [ MUz [HES | IERERI) -0 _[IF [BIN |
TERMIHAL FROMT 4 ' Y
STATISTICS aFF
TEMFP IMPUT SEHSOR Move the cursor to the [SYS] tab
CALIERAT IO AUTO with the left and right cursor keys.
S8ES VALLUE )¢
EEY CLICE M
COnMF EEEF Hi 0OFF
IH 0OFF
EXIT
3 Adjust the backlight.
[MUx 1 [Muxz [MEAS|SYS [I-0 [IF [EBIM |

146€ ' P Selection

2 m Decrease the backlight
brightness.

m Increase the backlight bright-

KEY CLICK g

COMP BEEF  Hi OFF

IN OFF

Lo OFF

FAMEL LOAD 0ADJ OH

EACKLIGHT ER]
EAIT I

[+ ness.

m m m Setting range: 0 to 100%, 5% step

(Default setting: 80%)

m Return to the Measurement
screen.
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6.7 Setting the Clock

6.7 Setting the Clock

To record and print the correct time when using statistical calculations (p.129), the clock needs to be
set correctly.
The time of printing is also output when printing statistical calculation results.

1 Open the Settings screen.

1 m Switch the function menu to
P.2/3.

[SETTIHG] ‘

‘ [Pz-2 | [0aDJ | [ LOCKE |

2 Open the System Setting screen.

2 m The Settings screen appears.

(ML 1 [MU2 [MES L ERERI) -0 [IF [EIN |

TERMIMAL FROMT 4 ' [ )

STATISTICS OFF

TEMF IHPUT SEMSOR Move the cursor to the [SYS] tab

CALIERATION AUTO with the left and right cursor keys.

LES VaLUE oM

KEY CLICE oM

COMP BEEF  Hi OFF
IMN OFF

| EXIT |
3 Set the date and time.

[ 1 [HUE2 [MEAS [2ve |10 [IF  [EIM | 14 ' »

COMP BEEF  Hi  OFF . ]
IM OFF Move the cursor to the setting you wish
Lo OFF to configure. Make the value editable

FSHEL LOAD 0ADJ OH )

COMTRAST E0 with the ([ key.

ESCKLIGHT 20

“““““““““ — Move among Change

CLOCK ‘Y-M-D H:M EEEE]- 10-01 11 : 15 24 ' Baigits. | ' P alues.

| | EZIT | | EOIT | Move the cursor to the digit you wish to

Enter the last two digits of the year, and the month, day,

hour and minutes in that order.
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set with the left and right cursor keys.
Change the value with the up and
down cursor keys.

3 m Accept
( @ Cancel)

m Return to the Measurement
screen.



6.8 Initializing (Reset)

6.8 Initializing (Reset)

Three reset functions are available.

For more information about communications commands, see the Communications Command Instruction
Manual. The Instruction Manual can be downloaded from Hioki’s website.

See: “Information on download site” (p.1)

1. Reset: Returns measurement conditions (except the panel data) to factory defaults.
The instrument can be reset by three methods.
» Reset from the System setting screen.

* Turn on the instrument while holding down @ and m .
* Reset by remote control command.
*RST command (Interface settings are not initialized.)

2. System reset: Returns all measurement conditions and the panel save data to factory defaults.
The instrument can be system reset by three methods.
» System reset from the System setting screen

* Turn on the instrument while holding down @ m , and .
* Reset by remote control command

:SYSTem: RESet command (Interface settings are not initialized.)

3. Multiplexer channel reset: Initializes the multiplexer channel settings to the factory defaults.
The instrument’s multiplexer channels can be reset by two methods.
» System reset from the System setting screen
* Reset by remote control command
[: SENSe:] CHReset command

This procedure describes reset from the System setting screen.
4 Open the Settings screen.

1 m Switch the function menu to
‘ [P2-3 | [0aADd] [ LOCK | [SETTINHG] ‘ P.2/3.

m m 2 m The Settings screen appears.

2 Open the System Setting screen.

[t 1 (M2 [HES | EREMI) -0 |IF |BIH |
TERMINAL FROMNT 4 ' [
STATISTICS OFF
TEMFE IHMPUT SEMSOR Move the cursor to the [SYS] tab
CALIERATION AUTO with the left and right cursor keys.
8BS WaLUE 0H
KEY CLICK 0H
COMP BEEF Hi 0OFF
IN OFF
EXIT
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6.8 Initializing (Reset)

3 Select RESET.

[MU 1 [MUR2 |[HEAS |SYS |[I-0 [IF  [BIM |

IN OFF 146@ ' P Selection

Lo OFF
FA&HEL LOAD 0ADJ OH
COMTRAST 1] 2 EE3 Perform a multiplexer chan-
EACKLIGHT = nel reset
FOWER FRER ALTO '
e, — (11 15z 38 Perform a reset.
RESET EXEC [ 3]

Perf t t.
| | EXIT | | MUx | [HORMAL) [SYSTEM @ Perorm asystemrese
m m m m The confirmation message is
displayed.

4 Select whether to initialize the instrument.

[MUR 1 [MUX2 [HESS [SvS |I-0 [IF  [BIW |

d 1 [ | g

pd IHFO:030

E Resaet? mExecute

E SYSTEM RESET (with panel clear) X Cancel the operation
F ey

ADJUST EXEC

| ok | [CAHCEL]

The Measurement screen is displayed when system reset finishes.
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6.8 Initializing (Reset)

Default settings

RM3545A-1
Reset: v, Do not reset: —
Multiplexer
Screen Setting and key Def_ault cha?mel See
settings
reset

Measurement screen COMP OFF v p.118
AUTO AUTO ’ p.52

A VY (RANGE) 4
SPEED SLOW2 v p.54
Measurement screen (P.1/2) VIEW (F2) OFF - p.57
Measurement screen (P.2/2) 0 ADJ (F2) OFF 4 p.74
LOCK (F3) OFF - p.149
Setting Measurement TC SET OFF 4 p.81
screen Setting screen AT OFF 4 p.136
(SETTING) |(MEAS) DELAY PRESET 4 p.102
AVERAGE OFF v p.79
AUTO HOLD OFF - p.66
SCALING(A*R+B) OFF v p.93
ove OFF v p.98
LOW POWER OFF v p.69
PURE RESISTANCE OFF v p.101
MEAS CURRENT HIGH v p.71
Q DIGITS 7DGT - p.97
CURR ERROR MODE CurErr - p.65
CONTACT CHECK ON v p.106
CONTACT IMPRV OFF 4 p.109
100MQ PRECISION OFF v p.115
System Setting STATISTICS OFF - p.131
screen TEMP INPUT SENSOR - p.38
(SYS) CALIBRATION AUTO - p.111
KEY CLICK ON - p.151

COMP BEEP  Hi OFF -

IN OFF -
Lo OFF - p.123

PASS OFF -

FAIL OFF -
PANEL LOAD 0ADJ ON - p.142
CONTRAST 50 - p.153
BACK LIGHT 80 - p.154
POWER FREQ AUTO - p.152
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6.8 Initializing (Reset)

Reset: v/, Do not reset: —

Default Multiplexer
Screen Setting and key . channel See
settings
reset
Setting EXT. I/O Setting TRIG SOURCE INT - p.235
screen screen OFF—ON
TRIG EDGE - p.237
(SETTING) |(I/O) (ON edge)
TRIG/PRINT FILT OFF - p.239
EOM MODE HOLD - p.241
JUDGE/BCD MODE JUDGE - p.243
OVRRNG ERR OUT OFF - p.244
Communications INTERFACE RS232C - p.250
Interface Setting SPEED 9600bps - p.253
screen (IF) DATA OUT OFF - p.266
CMD MONITOR OFF - p.263
BIN Setting screen
BIN OFF - p.126
(BIN)
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6.8 Initializing (Reset)

RM3545A-2, RM3546

Reset: v, Do not reset: —

_ Default Multiplexer
Screen Setting and key . channel See
settings
reset
Measurement screen COMP OFF v p.118
AUTO 4
AUTO p.52
A Y (RANGE) v
SPEED SLOW2 v p.54
Measurement screen (P.1/3) VIEW (F2) OFF - p.57
Measurement screen (P.2/3) 0 ADJ (F2) OFF v p.74
LOCK (F3) OFF - p.149
Measurement screen (P.3/3) FRONT (F1) -
FRONT
MUX (F2) - p.175
SCANSET (F3) OFF -
Setting Multiplexer CH OFF 4
screen Channel Settings TERM v p.177
(SETTING) |screen INST Product model v
(MUX1) OALL ON v
p.187
0ADJ - v
Multiplexer Basic SPD SLOW2 v
Measurement RANGE AUTO v
screen UPP/REF OFF v p.181
(MUX2) LOW% OFF v
PASS IN 4
Measurement TC SET OFF v p.81
Setting screen AT OFF 4 p.136
(MEAS)*! ATC SET OFF 4 p.83
DELAY PRESET 4 p.102
AVERAGE OFF v p.79
AUTO HOLD OFF - p.66
SCALING(A*R+B) OFF 4 p.93
ovC OFF v p.98
a-ove [ OFF v p.100
Low POWERIGUERZELY] |OFF v p.69
PURE RESISTANCE OFF v p.101
MEAS CURRENT HIGH v p.71
Q DIGITS 7DGT - p.97
CURR ERROR MODE CurErr - p.65
CONTACT CHECK ON v p.106
CONTACT IMPRV OFF v p.109
100MQ PRECISION OFF v p.115
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6.8 Initializing (Reset)

Reset: v, Do not reset: —

_ Default Multiplexer
Screen Setting and key . channel See
settings
reset

Setting System Setting TERMINAL FRONT - p.172
screen screen STATISTICS OFF - p.131
(SETTING) |(SYS) TEMP INPUT SENSOR - p.38
CALIBRATION AUTO - p.111
KEY CLICK ON - p-151

COMP BEEP  Hi OFF -

IN OFF -
Lo OFF - p.123

PASS OFF -

FAIL OFF -
PANEL LOAD 0ADJ ON - p.142
CONTRAST 50 - p.153
BACK LIGHT 80 - p.154
POWER FREQ AUTO - p.152
EXT. I/O Setting TRIG SOURCE INT - p.235

screen OFF—ON
TRIG EDGE - p.237
(110) (ON edge)
TRIG/PRINT FILT OFF - p.239
EOM MODE HOLD - p.241
JUDGE/BCD MODE JUDGE - p.243
OVRRNG ERR OUT OFF - p.244
Communications INTERFACE RS232C - p.250
Interface SPEED 9600bps - p.253
Setting screen (IF) |DATA OUT OFF - p.266
CMD MONITOR OFF - p.263
BIN Setting screen
BIN OFF - p.126
(BIN)

*1. When using the multiplexer, the selected channel number will be displayed next to “MEAS”.
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6.8 Initializing (Reset)

Channel default values for the multiplexer

4-wire
CH UNIT TERM A TERM B
1 Enabled 1 TERM A1 TERM B1
2 Disabled 1 TERM A2 TERM B2
10 Disabled 1 TERM A10 TERM B10
11 Disabled 2 TERM A1 TERM B1
12 Disabled 2 TERM A2 TERM B2
20 Disabled 2 TERM A10 TERM B10
21 Disabled 1 TERM A1 TERM B1
22 Disabled 1 TERM A1 TERM B1
42 Disabled 1 TERM A1 TERM B1
2-wire
CH UNIT TERM A TERM B
1 Enabled 1 TERM A1 TERM B1
2 Disabled 1 TERM A2 TERM B2
21 Disabled 1 TERM A21 TERM B21
22 Disabled 2 TERM A1 TERM B1
23 Disabled 2 TERM A2 TERM B2
42 Disabled 2 TERM A21 TERM B21
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I 7 Multiplexer crzzzrem

By using the RM3545A-2, RM3546 in combination with the Z3003 Multiplexer Unit, it is possible to conduct
measurements by switching among up to 20 locations (4-wire) or up to 42 locations (2-wire).

When installing the multiplexer unit, be sure to read “2.5 Installing the Multiplexer Unit” (p.45).

( IMPORTANT

» The Z3003 Multiplexer Unit's contacts use mechanical relays. Since mechanical relays have a finite
service life, programs should be created so as to minimize the switching of contacts.

Particularly when set to 2-wire, the frequency of contact switching when switching from TERM An
(TERM Bn) to Am (TERM Bm) can be minimized by switching such that n and m are both odd num-
bers or both even numbers, rather than switching such that n is odd and m is even, or vice versa (4-
wire/2-wire relay switching can be reduced).
See: “7.2 Internal Circuitry” (p.170)

Example 1: TERM A1/B1 — TERM A2/B2 — TERM A3/B3 — TERM A4/B4

Example 2: TERM A1/B1 — TERM A3/B3 — TERM A2/B2 — TERM A4/B4

Example 2 requires less contact switching than Example 1.
Contact service life reference value

4-wire: 50 million cycles. 2-wire: 5 million cycles.

» The unit test function performs short and open tests by shorting the measurement terminals. Short
test measures each pin’s round-trip route resistance in the 2-terminal resistance measurement state
and generates a PASS result if the value is 1 Q or less. When using a measurement current of 1 A, it
may not be possible to conduct measurement due to an inability to achieve the 1 A measurement cur-
rent, even if the unit test yields a PASS result. If you encounter a current fault ([------- ] or [OvrRng] dis-
play), reduce the route resistance. (p.63)
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7.1 About the Multiplexer

7.1 About the Multiplexer

Up to two units of the Z3003 Multiplexer Unit can be installed on the RM3545A-2, RM3546.

Number of locations that can be measured

Number of units 2-wire 4-wire
T unit 21 locations 10 locations
2 units 42 locations 20 locations

Benefits of using the multiplexer unit

» Wirings connecting with a variety of measurement targets can be simplified because the A and B terminals
of each channel can be individually assigned with user-specified terminals.
See: “7.7 Example Connections and Settings” (p.192)
Example: 3-phase motor with A wiring or Y wiring
Series elements such as a network resistor
Independent elements

» Different measurement conditions can be set for each channel.
See: “7.3 Multiplexer Settings” (p.172)

» Batch zero adjustment can be performed for the desired channels.
See: “7.5 Zero adjustment (When a Multiplexer Unit Has Been Installed)” (p.187)

* Judgments can be made using measured values as references.
See: “Setting basic measurement conditions and total judgment conditions for individual channels” (p.180)

* Up to 42 channels can be registered.

» Up to eight setting panels (panel number: 31 to 38) can be saved, apart from measurement conditions for
which the multiplexer is not used (when using the measurement terminals on the front of the instrument).

* You can choose from the following three scan methods. Choose the setting that best suits your application.
(1) Scan function: Off
(2) Scan function: Step
(3) Scan function: Auto
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7.1 About the Multiplexer

Scan function

OFF

Step

Auto

The measurement location

can be changed freely.

Example uses

« Using the multiplexer
manually

* Repeating measurement

The measurement location is
switched according to a pre-
viously set order.

A single TRIG signal causes

one channel to be measured.

Example uses

The measurement location is
switched according to a previ-
ously set order.

A single TRIG signal causes
all channels to be measured.
Example uses

Overview for particular channels + Controlling the measure- |+ Performing scanning at the
only ment target during test- fastest possible speed when
» Switching channels using ing, for example with controlling the measure-
external control switches ment target during testing is
» Changing operation based not necessary, for example
on each channel’s mea- for 3-phase motor windings
surement results or network resistors
HUX STEF SCAN PASS MU ALTO SCAN Pﬁss
M t oh o1 4 |02 Sicurina N PAgs i Zacoting N PSS
easuremen 1 2 0 0 0 0 0 T |e3 $5515m8 I Phes 05 Saiime 1N FASS
[ IJ'Q 04 1194331 kQ IN PASS 04 11.94331 k0 IN FASS
soreen g = EEh N e =oomoe N e
110000 100000+0 o7 TSEiiMe TN pase o7 TSee Mg IN PASS

Trigger source

Internal [INT] / External [EXT]

External [EXT] only

External [EXT] only

Channel
switching

Up/down cursor operation,
commands, LOAD signal

Automatic switching based
on the trigger
(channel by channel)

Automatic switching based
on the trigger
(all channels)

TRIG operation

‘ TRIG signal input ‘

| TRIG signal input ‘

| TRIG signal input |

) ! !
Current channel | CH1 measurement ‘ | CH1 measurement ‘
measurement 1 !
l CH1 judgment, | CH2 measurement ‘
Judgment, EOM signal ON output 1
EOM signal ON output ! o
| TRIG signalinput | !
! | CHn measurement |
| CH2 measurement ‘ !
! Total judgment,
CH2 judgment, EOM signal ON output
EOM signal ON output
!
!
| TRIG signal input ‘
!
| CHn measurement ‘
!
CHn judgment,

Total judgment,
EOM signal ON output

Acquisition of

each channel’s

measured val-
ue and judg-
ment results

Display, Communications
commands, EXT. I/O

Display, Communications
commands, EXT. I/O

Display, Communications
commands

Total judgment

No

Yes

Yes
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7.1 About the Multiplexer

Process up to multiplexer use

Advance 1

preparations Connect the measurement cables to the multiplexer’s connector.

See: “Connector type and pinouts” (p.167)

2 Enable the multiplexer and set the scan function.
See: “Configuring multiplexer settings” (p.172)

3 Set channel pin allocation.
See: “Customizing channel pin allocation” (p.176)

4 Set the measurement conditions for each channel.
See: “Customizing measurement conditions for individual channels” (p.184)

Zero adjustment
5 Set zero adjustment.

See: “7.5 Zero adjustment (When a Multiplexer Unit Has Been Installed)”
(p.187)

6 Connect each channel to 0 Q.

7 Zero adjustment will be performed.

Measurement
8 Connect and measure the measurement target.

See: “7.4 Measuring with the Multiplexer” (p.185)

About multiplexer EXT. 1/O control, see “9 External Control (EXT. I/O)” (p.203).

For more information about multiplexer command control, see the Communications Command Instruction
Manual. The Instruction Manual can be downloaded from Hioki’s website.

See: “Information on download site” (p.1)

Restrictions when using the multiplexer unit

* When setting the measurement terminal to MUX (multiplexer)
The measurement terminals on the front of the instrument will not be available for use, but connected inter-
nally to Z3003's switches. Do not connect the measurement leads to the measurement terminals on the
front of the instrument.
The BIN measurement function and statistical calculation function will be turned off automatically.
The data memory function cannot be used.

* When the multiplexer’s measurement method is set to 2-wire
Ranges of 10 Q and lower will not be available for use.
The contact check function will be disabled.

» Relay hot switching prevention function
Because back EMF remains when measuring a target such as a transformer, the relay hot switching pre-
vention function will operate to keep processing from switching to the next channel until the back EMF has
decreased.
To expedite the switching, specify a high-resistance range or lower the measurement current, for example,
by using the low current switching setting.
See: “3.2 Selecting the Measurement Range” (p.52),

“4.2 Switching Measurement Currents (1000 uQ to 100 Q range)” (p.71)
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7.1 About the Multiplexer

Connector type and pinouts

Pinouts (Connector: D-SUB 50 pin receptacle)

00000000000000000
0000000000000000
Connector (instrument side) 00000000000000000O0
. 50_p|n D-SUb, 3—row type e it SE s I

female with #4-40 screws
» Compatible wire (max.)
Single wire: AWG22 equivalent
Stranded wire: AWG24 equivalent
See: “14.15 Making Your Own Measurement
Leads, Making Connections to the Multi-
plexer” (p.371)

Multiplexer connector (instrument side)

Compatible connector:
+ DD-50P-ULR (solder type)
Japan Aviation Electronics Industry Ltd.

Pin assignments vary with the measurement method (4-wire/2-wire).
See: “Configuring multiplexer settings” (p.172)

4-wire
No. Pin name No. Pin name No. Pin name
1 - - 18 SOURCE 34 SOURCE
TERM B5 TERM B9
2 SOURCE 19 SENSE 35 SENSE
TERM B1
3 SENSE 20 SOURCE 36 SOURCE
TERM A5 TERM A9
4 SOURCE 21 SENSE 37 SENSE
TERM A1
5 SENSE 22 SOURCE 38 SOURCE
TERM B6 TERM B10
6 SOURCE 23 SENSE 39 SENSE
TERM B2
7 SENSE 24 SOURCE 40 SOURCE
TERM A6 TERM A10
8 SOURCE 25 SENSE 41 SENSE
TERM A2
9 SENSE 26 SOURCE 42 - -
TERM B7
10 SOURCE 27 SENSE 43 GUARD
TERM B3
1 SENSE 28 SOURCE 44 GUARD
TERM A7 .
12 TERM A3 SOURCE 29 SENSE 45 | EX SOURCE B (EX Cur Hi)
13 SENSE 30 TERM B8 SOURCE 46 EX SENSE B (EX Pot Hi)
14 TERM B4 SOURCE 31 SENSE 47 EX SENSE A (EX Pot Lo)
15 SENSE 32 TERM A8 SOURCE 48 | EX SOURCE A (EX Cur Lo)
16 SOURCE 33 SENSE 49 EX GUARD
TERM A4
17 SENSE 50 EARTH
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7.1 About the Multiplexer

2-wire

No. Pin name No. Pin name No. Pin name

1 TERM A1 18 TERM B9 34 TERM B17
2 TERM B1 19 TERM B10 35 TERM B18
3 TERM B2 20 TERM A10 36 TERM A18
4 TERM A2 21 TERM A11 37 TERM A19
5 TERM A3 22 TERM B11 38 TERM B19
6 TERM B3 23 TERM B12 39 TERM B20
7 TERM B4 24 TERM A12 40 TERM A20
8 TERM A4 25 TERM A13 41 TERM A21
9 TERM A5 26 TERM B13 42 TERM B21
10 TERM B5 27 TERM B14 43 GUARD

11 TERM B6 28 TERM A14 44 GUARD
12 TERM A6 29 TERM A15 45 EX B (EX Hi)
13 TERM A7 30 TERM B15 46 EX B (EX Hi)
14 TERM B7 31 TERM B16 47 EX A (EX Lo)
15 TERM B8 32 TERM A16 48 EX A (EX Lo)
16 TERM A8 33 TERM A17 49 EX GUARD
17 TERM A9 50 EARTH
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7.1 About the Multiplexer

About multiplexer wiring

» Connect the multiplexer and measurement target as shown in the following diagram. See “7.7 Example
Connections and Settings” (p.192) for specific examples of connections.

Z3003

TERM Al
<«0———0—Qsource)

e — TERM A1

< T Q (SENSE)
H

TERM B1

T———— Q7 9 (SENSE)

/| | TERMBI

< X © (SOURCE)

—O GUARD

+ Use shielded wires in the cables connected to the multiplexer connectors.
Failure to do so may cause measured values to be unstable due to the effects of noise.
« Connect cable shielding to the GUARD pin.
See: “14.15 Making Your Own Measurement Leads, Making Connections to the Multiplexer” (p.371)

IMPORTANT

If two or more targets are connected simultaneously with one combination of SOURCE and SENSE ter-
minals, 4-terminal measurement will not be performed properly. Connect only one target with one combi-
nation of terminals.

Example of incorrect wiring 73003

(Pin No.) Pin name

~(2) TERM B1 SOURGE
A

ON®

—(3) TERM B1 SENSE
1

(4) TERM A1 SOURCE

O
9
~(5) TERM A1 SENSE
O

O 0

O

(8) TERM B2 SOURCE

(9) TERM B2 SENSE

(ON0)

ONO)

IMPORTANT
Connections and measurements cannot span different multiplexer units.
Example of unsupported measurement: Between Unit 1 TERM 1 and Unit 2 TERM 1
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7.2 Internal Circuitry

7.2 Internal Circuitry

+ The Z3003 Multiplexer Unit enables the instrument to measure resistances connected with user-specified
pins, assigning them to each of the A and B terminals.

» Each measurement terminal has built-in protection against coil back-EMF.

» Each terminal incorporates a built-in, protective fuse (rated current: 1.6 A). (Fuses cannot be replaced by
the customer.) If the fuse trips due to over-input, measurement will no longer be possible. If this occurs,
request repair of the instrument.

« The Z3003 Multiplexer Unit stores the number of relay switching cycles. This information can be accessed
when performing the unit test with key operation or using commands, and it should be used to gauge main-
tenance timing.

» The unit test function performs short and open tests by shorting the measurement terminals. Short test mea-
sures a specific pin’s round-trip route resistance and generates a PASS result if the value is 1 Q or less.

» For more information about multiplexer command control, see the Communications Command Instruction
Manual. The Instruction Manual can be downloaded from Hioki’s website.

See: “Information on download site” (p.1)

| RM3545A-2] RM3546_ 23003

Hot switching pre- — —
vention circuit INT/EXT 4W2W OFF/ON

switching switching switching
| SOURCE-B SOURCE-B

ﬁ—E_ z SENSE-B H1
o1

ol

TERM B1(SOURCE)
>

TERM B1(SENSE)

SENSE-B

Wood

(
F£ A

i g

—
TERM A1(SOURCE)
| ——

|

SENSE-A
SOURCE-A

TERM A1(SENSE)
—

i SENSE-A

SOURCE-A L1

[
[£°d]

<HK

TERM B2(SOURCE)
I\_p >

TERM B2(SENSE)
H——o—————

INT GUARD L

H2

<K

TERM A2(SENSE)

S
|

TERM A2(SOURCE)
| ——

L2

<HKH
<K

——————o\_>——1T_>EX SOURCE A
o\ _»—FH__>EXSENSE A
{_>EXSENSE B
{_—>EXSOURCEB
{— EX GUARD

Werd el

{—> GUARD

—,_——D EARTH

FGND —

5 7ol
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7.2 Internal Circuitry

Electrical specifications

See: “12.6 Z3003 Multiplexer Unit” (p.312)

(1) Measurement targets (wiring order is user-selected)

4-wire 10 locations (when using two Z3003 units, 20 locations)
2-wire 21 locations (when using two Z3003 units, 42 locations)

(2) Measurable range

Measurement current Instrument with Z3003: 1 A DC or less
Externally connected device: 1 A DC or less, 100 mA AC or less

Measurement frequency Externally connected device: DC, 10 Hz to 1 kHz

(3) Contact specifications

Contact type Mechanical relay

Maximum allowable 160 V DC, or 30 VAC rms and 42.4 V AC peak

voltage

Maximum allowable 30 W (DC) (Resistance load)

power

Contact service life 4-wire: 50 million cycles. 2-wire: 5 million cycles (reference value)
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7.3 Multiplexer Settings

7.3 Multiplexer Settings

In addition to instrument key operation and communications commands, a sample application software is
available for configuring multiplexer settings.

The sample application software is available for download from Hioki's website.
See: “Information on download site” (p.1)

Configuring multiplexer settings

This section describes how to configure overall multiplexer operation.

The measurement terminal and scan function settings can also be configured from the Measurement screen.

See: “When changing the measurement terminal setting or scan function setting on the Measurement
screen” (p.175)

If you wish to initialize the multiplexer channel settings
See: “6.8 Initializing (Reset)” (p.156)

( N\

IMPORTANT

+ lItis not possible to switch to the multiplexer if measurement leads are connected to the measurement
terminals on the front of the instrument ([ERR:60] will be displayed). To use the multiplexer, be sure to
disconnect any measurement leads.

» When switching from the multiplexer to the measurement terminals on the front of the instrument, the
channel measurement conditions are retained. However, when switching from the measurement ter-
minals on the front of the instrument to the multiplexer, the channel measurement conditions are
switched.

1 Open the Settings screen.

1 m Switch the function menu to
‘ [P2-2 ][040 ] [LOCK | [SETTIHG] ‘ P.2/3.

m m 2 m The Settings screen appears.

2 Open the System Setting screen.

[t 1 (M2 [HES | EREMI) -0 |IF  |BIH |
TERMIMAL FROMT 4 ' [
STATISTICS OFF
TEMF IHMPUT SEMSOR Move the cursor to the [SYS] tab
CALIERATION AUTO with the left and right cursor keys.
8BS WaLUE 0H
KEY CLICK aH
COMP BEEF Hi OFF
IHN OFF
EXIT
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3 Set the measurement terminals.

MM TMO=Z [MEASLO 11 15Ys (1.0 |IF |

TERMIHAL M)

SCAH MODE OFF

FAaIL STOP aFF

UHIT TEST EXELC
STATISTICS aFF
TEMP IHFUT SENSOR
CALIBRATION AUTO

EXIT [FROWT | | WU® |

4 Select the measurement method.

7.3 Multiplexer Settings

14¢ ' P Selection
2

Make measurements using the
front measurement terminals
(do not use the multiplexer).
(default)

m Use the multiplexer.

[z 1 [MUxz [MEASTO1T SYs [1-.0 [IF |
TrEELITLIAL LJp L 1 ‘ ' . Selection
WIRE ay
fom LR o | o BN o ] B8 | iy wurr
FAIL STOP M 2
SELF TEST EXEL m2-wire (default)
STATISTICS 0OFF
TEMF IMFUT SENSOR m4_wire
CALIERATION AUTO
[ExIT | HETETE
IMPORTANT

When the measurement method is switched, the multiplexer channel settings will be initialized

(i.e., a multiplexer channel reset will be performed). Always finalize the measurement method

before allocating pins or performing zero adjustment.

5 Set the scan function.

[HU 1 [MUs2 [MEASCOT [SYS [I-0 |IF | 14 . D Selection
TERMIMAL ML, 2
SCAN MODE Use auto-scan (measure all
SELF TEST EXEL channels at each TRIG signal).
STATISTICS OFF (default)
TEMP IMPUT SEMSOR
CALIERATION AUTO m Use step scan
| EXIT | | auto | | sTEP || OFF | (measure 1 channel at each
m m m TRIG signal).
m Do not scan.
IMPORTANT

When the scan function is set to auto or step, external trigger operation will be used regardless of
the trigger source setting.
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7.3 Multiplexer Settings

6 Select FAIL stop operation.
This setting is valid only when the scan function is on.

[MU 1 [MUR2 [MEASCO1T[SYS |[I-0 |IF |
TERMIHAL LI

WIRE i

FAaIL STOP 01|
STATISTICS OFF
TEMP IWPUT SEMSOR
CALIBRATION &UTO

| EXIT |

o4 || oOFF |
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146€ ' P Selection
2

Stop scanning when any channel
yields a FAIL judgment.

m Do not stop scanning even if a
channel yields a FAIL judgment.
(default)

Return to the Measurement
screen.



7.3 Multiplexer Settings

When changing the measurement terminal setting or scan function setting on the Measurement
screen

4 Set the measurement terminals.

IHT| 1000ug |SLOWE
1 m Switch the function menu to
i P.3/3.

CH 01 ¥

1 2 0 0 0 0 0 Q 2 m Make measurements using the
u IJ' front measurement terminals

(do not use the multiplexer).

(P23 | [FrRONT | TR [SCAHSET] (default)

m m m m Use the multiplexer.

2 Set the scan function.

[IHT| 1000un [SLOWZ EREE

1 m Switch the function menu to
CcH 01 # P.3/3.

1 2 0 0. 0 0 0 b0 2 ) Scan Function Selection screen

[P2-3 | [FrRONT | ISR [SCAHSET]

[IHT| 1000un [SLOWZ EREE
m Use auto-scan
CH 01 & (measure all channels at each
¥ TRIG signal) (default).
1200.000 0 | @ vesern
(measure 1 channel at each
TRIG signal).
[ EXIT | [ auTo | [STEFP | [ OFF |

m Do not scan.
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7.3 Multiplexer Settings

Customizing channel pin allocation

The Multiplexer Unit can measure the resistance between user-specified pin pairs by changing the channel
pin allocation. Pin allocation can be set for up to 42 channels.

If you wish to initialize the multiplexer channel settings
See: “6.8 Initializing (Reset)” (p.156)

Channel default settings

4-wire
CH UNIT TERM A TERM B
1 Enabled 1 TERM A1 TERM B1
2 Disabled 1 TERM A2 TERM B2
10 Disabled 1 TERM A10 TERM B10
11 Disabled 2 TERM A1 TERM B1
12 Disabled 2 TERM A2 TERM B2
20 Disabled 2 TERM A10 TERM B10
21 Disabled 1 TERM A1 TERM B1
22 Disabled 1 TERM A1 TERM B1
42 Disabled 1 TERM A1 TERM B1
2-wire
CH UNIT TERM A TERM B
1 Enabled 1 TERM A1 TERM B1
2 Disabled 1 TERM A2 TERM B2
21 Disabled 1 TERM A21 TERM B21
22 Disabled 2 TERM A1 TERM B1
23 Disabled 2 TERM A2 TERM B2
42 Disabled 2 TERM A21 TERM B21

See: “7.7 Example Connections and Settings” (p.192)
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7.3 Multiplexer Settings

Setting the connection and measurement method for individual channels

(The screen shown is for RM3546)
4 Open the Settings screen.

1 m Switch the function menu to
‘ P2~z [0oa0d ]| [ LocK | |5ETTIHG|‘ P.2/3.

m m 2 m The Settings screen appears.

2 Open the Multiplexer Channel Settings screen.

EERN |z [MEAS [5vs [1-0 [IF  [BIM |

LH TERM & B IWST  OALL OA&DJ e

o1 04 U1:01-01 RM354E OH  ——-

02 OFF U1:02-02 RM354E OH _— Move the cursor to the [MUX1] tab
0z OFF  U1:03-03 RM3S4E ON  ——-- with the left and right cursor keys.

04 OFF  U1:04-04 EM2E4E OH -
05 OFF  U1:05-05 EM2E4E OH -
O& OFF U1:08-0&8 EM354E OH —-———=
o7 OFF  U1:07-07 EM35d4e O —-———=

3 Move to the channel you wish to set.

[MO% 1 [MUxz [MEAS[SYS [1-0 [IF [BIN |
CH TEEM & E  IMST  DALL O A0 @ B D Select the channel to set.

X OFF U1:01-01 RM3545 OH ———=
02 OFF U1:02-02 EM3546 OH ———=
03 OFF U1:02-03 EM3546 OH ———=
04 OFF U1:04-04 REM3546 OH ———=
05 OFF  U1:05-05 RM3546 OH ———=
0 OFF U1:065-06 REM3546 OH ———=
o7 OFF W1 :07-07 EM3546 OH ———=

| EXIT | [CoPy+] [ Muxz |

<Hint>

You can copy the settings for the selected channel to the next channel with the m key. (Only the
settings shown on the screen will be copied. However, unit and pin settings will not be copied.)
You can return to the [MUX2] tab with the m key.
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7.3 Multiplexer Settings

4] Set the channels being used to on.

[ MU=z [HEAS[Svs [1-0 [IF [BIH |

CH TERM 4 B IHST  OALL OADJ 14 ' P Move to the CH settings.
01 @ U1:01-01 RM354E O  ————

02 OFF IU1:02-02 RM3546 OM  ———- 2 ¥ Use the channel.

03 OFF U1:03-02 FM3546 O  ———-

04 OFF U1:04-04 RM3546 O  ———- (X} Do rot use the channel.

05 OFF  U1:05-05 RM3546 OH ==
0 OFF U1:06-058 REM2E54E OH ==
07 OFF  U1:07-07 EMZS4E OH -

[ ExIT | | oM |] oFF |

Channels that have been set to OFF cannot be selected on the Measurement screen. Additionally,
since channels set to off are ignored in scanning, they cannot be measured.

5 Select the unit to which the measurement target will be connected.

[ML 1 MU |[MEAS [SvS |1-0 [IF  |BIM | , ,

CH TERM & B INST  OALL 0ADJ 1 €4 | B Move to unit selection.

01 04 [-01-01 RM3E4E OH  ———
IR

02 OFF [1:02-02 RM354E OH  ———- 2

0% OFF [1-03-0% RM3S4E OH  ———- . .
04 OFF U1:04-0d4 RM3S46 OH  ———m @) Muttiplexer unit 1
05 OFF 11-05-05 RM354E O  ———- - -
0E OFF U1-06-05 RM3548 O  ———- @) Muttiplexer unit 2
07 OFF U1-07-07 RM3548 OH  ———-

[ ExIT | [UHITH| [UHITZ |

6 Select the pin to which the measurement target will be connected.

[MU 1 [MUzz [HEAS [Svs [1-0 [IF  [EIM | «brv TERM A

CH TERM & B INST  OALL OADJ 1 ove to [T ] (current
01 O  U1:Ef 01 RM3546 ON  ———- detection side) selection.
02 OFF U1:02-02 RM3IS46 O  ———- zm

02 OFF U1:03-02 RM3IG46 O  ———- Set the terminal number.

04 OFF  U1:04-04 EMZE4E OH -
05 OFF  U1:05-05 EMZE4E OH -
0e OFF U1 :08-0& RM3IE4E OH —_——=
o7 OFF U :07-07 RM3E46 OH —_——=

[EXIT | [+ 11+ 1

[MU 1 [MUR2 [MESS [SYS [T-0 [IF  |BIM | M TERM B

CH TERM & B INST  OALL 0OADJ 1 €4 | B Move to [TERM B] (current
01 O U1:01f] RM3S48 O  ——— application side) selection.
02 OFF U1:02-02 RM3548 OH  ———- zm

0z OFF 111 :02-02 REM3IE4E 0OH —_—— Set the terminal number.

04 OFF U1 :04-04 REM3E4E OH —_——=
05 OFF U1 :05-05 RM3546 OH ==
0 OFF U1:05-06 RM3546 OH ==
o7 OFF 1:07-07 RM3546 OH ==

[EXIT | |+ 11 +
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"/ Set the measuring instrument for each channel.

[H 1 [MUxz [MEAS[SYS [1-0

[IF__[BIM |

CH TEEM & B

IMNST

ooaLL oADd

o1 o4 U1
02 OFF U1
02 OFF U1
04 OFF U1
05 OFF U1
0s OFF U1
o7 OFF U1

01-01
Qz2-0z
0E3-03
04-04
:05-05
0E-0E
Q7-07

REH:354E
RH:354E
REHM354E
REHM354E
RFH2E4E
FEHzE4E

ON  ———-
N ———-
N ———-
N ———-
N ———-
O —-—-

IRM2E4E] [ EXT |

7.3 Multiplexer Settings

14 ' P Move to [INST] selection.

m Measure resistance using the
instrument.

m Measure using an externally con-
nected device.

m Return to the Measurement
screen.

8 Repeat Steps 3 through 7 above to configure other channels’ settings.

IMPORTANT

When the scan function is set to AUTO, channels that are set to an externally connected device will be ignored.
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7.3 Multiplexer Settings

Setting basic measurement conditions and total judgment conditions for
individual channels

Basic measurement conditions for individual channels can be set in list form.

Total judgments

After performing scan measurement, a total judgment is made based on the judgment results (comparator
judgments) for individual channels.

If the judgment results for all channels satisfy the PASS conditions that have been set on a channel-by-chan-
nel basis, the total judgment result will be [PASS], and the EXT. I/O output T_PASS signal will turn on. In the
event of a measurement fault, @ [~==---- ] (judgment not possible) judgment will result, and the EXT. /O T_ERR
signal will turn on. A [FAIL] judgment results, and the EXT. I/O T_FAIL signal will turn on if the judgment is
neither [PASS] nor [------- 1.

PASS condition | Description

Results in an unconditional PASS judgment. Results in a PASS judgment

OFF ,
even if a measurement fault occurs.

N Results in a PASS judgment when the channel’s judgment result is IN.
(default)

HI Results in a PASS judgment when the channel’s judgment result is HI.

LO Results in a PASS judgment when the channel’s judgment result is LO.

HILO Results in a PASS judgment when the channel’s judgment result is either HI
or LO.

ALL Results in a PASS judgment when the channel’s judgment result is HI, LO,

or IN. Does not result in a PASS judgment if a measurement fault occurs.

Total judgment

Judgment criterion EXT. I/O output
result

PASS lf all channels’ judgment results satisfy the PASS condi- T PASS
ions

If even one channel’s judgment result fails to satisfy the
FAIL " T_FAIL
PASS conditions -

——————— If any of the channels yields a measurement fault or

(judgment not error T_ERR
possible) (takes precedence over FAIL judgments)
IMPORTANT

» Total judgments are not made when scan mode is off.
* Channels for which the measuring instrument is set to EXT (external device) are not included in total
judgments.

When the comparator judgment method is REF%, the channel 1 measured value can be used as the reference
value. (p.182)

If you wish to initialize the multiplexer channel settings

See: “6.8 Initializing (Reset)” (p.156)
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7.3 Multiplexer Settings

Setting basic measurement conditions

1 Open the Settings screen.

1 Switch the function menu to
‘ [P.2-2 ] [04DJ] [LOCK | [SETTIHG] ‘ P.2/3.

m m 2 m The Settings screen appears.

2 Open the Multiplexer Basic Measurement screen.

[tz MR JEAsTO11 [Svs [1-0 [1F |
CH SPU_RAHGE  UPP-REF LOW-%  PASS «
015L2 AUTO OFF OFF
02 SL2 aUTO OFF OFF Move the cursor to the [MUX2] tab
03 5LZ ALTO OFF aFF with the left and right cursor keys.
04 5L2 AUTO OFF OFF
05 SL2 AUTO OFF OFF
05 5L2 AUTO OFF OFF
07 5L2 AUTO OFF OFF

EXIT

3 Move to the channel you wish to set.

[MU 1 [MU2 [MEASTO1T [SS [T-0 [IF |
CHSPD RAMGE_ UPP-REF _ Low-x  pags | O g b Selectthe channelto set
EEISL2 AUTO OFF OFF
02 5L2 AUTOD OFF OFF
02 5L2 AUTOD OFF OFF
04 SL2 ALTOD OFF OFF
05 SL2 ALUTOD OFF OFF
05 5L2 ALUTOD OFF OFF
07 S5L2 AUTOD OFF OFF

[ EXIT | [CoPy+| [ MU= |

You can copy the settings for the selected channel to the next channel with the m key. (All set-
tings shown on the screen as well as those on the [MEAS] tab will be copied.)
You can return to the [MUX1] tab with the m key.

<Hint>

4 Set the measurement speed.

[MUE 1 [MUA2 |[HEASIO1T [SYvS [1-0 [IF | Move to the SPD (SPEED)
CH SPD R&MGE  UPP-REF LW Pass |[14@ ' [ ]
parameter.

01 EE aUTO OFF OFF
0z SLz AUTO OFF aFfF (| 2 m Set the measurement speed
03 5L2 AUTO OFF OFF to FAST.
04 5LZ AUTO OFF OFF
05 5L2 sUTO OFF QOFF m Set the measurement speed
06 S5LZ AUTO OFF OFF to MEDIUM.
07 SLZ AUTO OFF OFF

[E«IT | [FasT | [ MED | [SLow1] [SLowz| EE) Set the measurement speed

to SLOWA1.

m m m m m Set the measurement speed

to SLOW?2.
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7.3 Multiplexer Settings

B Sset the measurement range.

[MU1 MU=z [HEASCO1T [SvS [1-0 [IF | RANGE
CH SPD RAMCGE  UPP-REF Lo Fass | 145 B Movetothe [ ]
01 5Lz [RREs OFF OFF 2 parameter.
02 sL2 AUTO OFF OFF
ez wr || @ s
05 SL2 AUTO OFF OFF Select the range you wish
05 SL2 AUTO OFF OFF m m to use
07 SL2 AUTO OFF OFF :
[(ExIT | [woTo |+ 1 + |
IMPORTANT

When auto-ranging is selected, the comparator settings cannot be set to on. To use the compar-
ator, set the measurement range first.

6 Set the comparator.
1. Determine the judgment method.

You can use the CH1 measurement result as the reference value for CH2 and subsequent channels
in REF% mode by pressing ({3 on MENU P.2/2.

[MU1 MUz [HEASCO1T [SvS [1-0 [IF |

CH SPD RAMGE  UPF-REF Low-x _ Fass |1 @ ' » Maor\;;teoté?e UPP/REF

01 SLZ 1000ug 100000 ug 000000 un  IM P '

02 5L2 1000us ENEEE oe - 00,000 X IH 2 m Enable or disable comparator.

02 SLZ 1000un 100000 ug 000000 un  IM .

04 SLZ 1000ug 100000 up 000000 uR  IM Set the judgment mode to ABS

05 SLZ 1000ug 100000 ug 000000 uR  IM (UPP, LOW).

06 SLZ 1000ug 100000 up 000000 uR  IM Set the iud ¢ mode t

07 SL2 1000ug 100000 ug Q00000 uR  IM et the juagment mode to
[F.i-z | [oN-0FF] [ AES | [REF= | [EOIT | REF%.

3 X Make the value editable.

[HU: 1 MU=z [HEASIO11 [SvS [1-0 [IF | . .
CHSPD RAMGE  UFPP-REF L% Fass |1 m Switch the function menu
01 SL2 1000us 100000 ue 000000 ue  IM to P.2/2.
02 5Lz 1000uc [EEEEE]os 00.000 % IH
02 SL2 100000 100000 oo 000000 ue  IH 2, Set the reference value to
04 SL2 1000ug 100000 ug 000000 e IM the CH1 iudament result.
05 SL2 1000ug 100000 ug 000000 g IM Judg
05 SL2 1000ug 100000 ug 000000 ug  IM
07 SLZ 1000ug 100000 ug 000000 ug  IM
[Pz-2 1] HUM | ] cH1 |
[Muz 1 MOz [MEASLO1T[SYS [1-0 [IF |
CHSFOD RAHCE  UFPF-REF Lo FASS The CH2 reference value has been
01 SL2 1000un 100000 up  OOOOOO e IM set to the CH1 judgment resuilt.
02 SL2 1000un 00,000 % IH
03 SL2 1000uf 100000 ue 000000 e IM
04 SL2 1000ug 100000 ug 000000 e IM
05 SL2 1000ug 100000 ug 000000 e IM
05 SL2 1000ug 100000 ug 000000 ue  IM
07 SL2 1000ug 100000 ug 000000 ue  IM
[P2-2 1] HuM || cHY |




2. Set the upper limit value or reference value.

[MUz1 MU=z [HEASLO1T[SvS [I-0 [IF

| CLEAR |

CHSPD RAMGE  UPP-EEF LOW.<x Fass
01502 1000uq 100000 uh 000000 o I
02 5L2 1000uq o 00,000 IH
02 L2 1000uQ TOOOO U 000000 ux I
04 SL2 1000un 100000 un 000000 ux I
05 5Lz 1000uq 100000 un 000000 iz IH
O 5Lz 1000uq 100000 un 000000 u I
07 5Lz 1000uq 100000 un 000000 uge I

7.3 Multiplexer Settings

Move among Change

14 ' Bigits. L ' ® values.

Move the cursor to the digit you wish to
set with the left and right cursor keys.

Change the value with the up and down
cursor keys.

2 m Accept
( @ Cancel)

To Reset Numerical Values

Press m to clear the value. The value will be reset to 0.

3. Set the lower limit value or allowable range.
Move to the LOW/+% parameter with the left and right cursor keys and set the lower limit value or
absolute value in the same manner.

7 Set the PASS condition (when the scan function is set to auto or step only).

[MuUz1 MUz [MEASIO1T[SYS [1-0 [IF |
CHSPD RAMCE  UPP-REF L.~ PASS
01 5L2 100000 100000 ue 000000 ue  IH
02 SL2 1000ug 100000 o 00000 % TH
02 SL2 1000ug 100000 o 000000 un  IH
04 SL2 100000 100000 o 000000 ue  IM
05 SL2 1000ug 100000 o 000000 ug  IM
0F SL2 1000un 100000 un 000000 un I
07 SL2 1000un 100000 un 000000 un I

| EXIT || OFF | |+ 11 + |
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14§
Move the cursor to the PASS CON-
DITION parameter.

2 m Set the PASS condition to
OFF.

Select the PASS con-
dition.

Return to the Measurement
screen.
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Customizing measurement conditions for individual channels

Set the measurement conditions for each channel.
See: “Customizing channel pin allocation” (p.176)

If you wish to initialize the multiplexer channel settings
See: “6.8 Initializing (Reset)” (p.156)

1 Open the Settings screen.

Switch the function menu to
P.2/3.

1
[SETTIHMG] ‘
m 2 m The Settings screen appears.

‘ [Pz-2 | [0aDJd | [ LOCKE |

2 Open the Measurement Setting screen.

[ 1 (ML wS 1.0 [IF |
0 a0JUsT LLEAR 4 Y
TC SET OFF
aT OFF Move the cursor to the [MEAS] tab
SEEAEET EEESET with the left and right cursor keys.
AYERAMGE OFF
AUTO HOLD OFF
SCALIHGIA¥R+E) OFF
[Ex1T | [ cH- | [ cH+ |

3 Select the channel for which to set measurement conditions.

ENERIRIES (MEASC oS 1) FEN R T

0 abDJusT LLEM4FE 1 CH-:

TC SET OFF ’

AT aFF Changes (decreases) the

aTC SET OFF channel number.

DEL&Y FEESET

A4WERGGE OFF

S&UTO HOLD OFF 2 CH+:

SCALIMGIAXRYE) OFF Changes (increases) the
| EXIT || CH- || cH+ | channel number.

4 Set the measurement conditions.

<Hint>

The channel can be changed for each setting with the [N} (K@ keys.
Measurement conditions can be copied to the next channel. (See: p.181)

m Return to the Measurement screen.
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7.4 Measuring with the Multiplexer

Measuring while switching channels manually

This section describes how to perform measurement while changing channels manually.
Configure these settings beforehand, while seeing “Configuring multiplexer settings” (p.172) and “Customiz-
ing measurement conditions for individual channels” (p.184).

4 Turn off the scan function.
See: “Configuring multiplexer settings” (p.172)

2 Change channels manually.
Measurement will be performed after applying the measurement conditions for the selected channel.
You can also change the measurement range, speed, and comparator settings directly from the
Measurement screen.

(IHT[ 100000 |[SLowE (g TC | 0 A, < ' >
CH 01 % Select the channel.

1200.000 w0

UFP Lok
1100000 1000.000

[PA-2 | [ INFD | [ YIEW |

With the exception of channel operations, functionality is the same as measurement using the termi- 7
nals on the front of the instrument.
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7.4 Measuring with the Multiplexer

Performing scan measurement

This section describes how to measure channels in successive order.

Configure these settings beforehand, while seeing “Configuring multiplexer settings” (p.172) and “Customiz-
ing measurement conditions for individual channels” (p.184).

1 Set the scan function to either auto or step.

See:

“Configuring multiplexer settings” (p.172)

IMPORTANT

When the scan function is set to step, you will need to input the trigger for each channel. When

the scan function is set to auto, you can measure all channels with a single trigger input.

Input the external trigger to perform measurement. (Trigger input: EXT. I/O TRIG signal, ENTER
(trigger) key, * TRG command)

\

-
IMPORTANT
» When the scan function is set to auto or step, the trigger source will be set to an external trig-

ger ([EXT]).

» When the scan function is auto or step, the range, comparator, and speed cannot be changed
on the Measurement screen. Instead, these settings must be changed on the Settings screen.
* When the scan function is set to AUTO, channels that are set to an externally connected

device will be ignored.

The measurement results will be displayed.

Individual channels’ comparator result
(If a measured value fault occurs, a description of the error is displayed.)

Individual channels’ measured value

MUs BUTD SCIH

PASS |

—

Channel number

(]
oz
03
04
0
Q&
o7

TEETTImY
E4.297 1 mp
4729131 mi
1124331 kO
1022431 0
292857 1M0
129211 M0

IH

IM
IM

IM
IN

| P2

PASS
PASS
PASS
PASS
PASS
PASS
PASS

Total judgment result

Individual channels’
PASS/FAIL judgment
result (If a measured
value fault occurs, “——
is displayed.)

Scan measurement can be stopped by pressing m [STOP] during scanning.
* When the scan function is set to auto

Scan measurement will stop midway through the scan.
+ When the scan function is set to step

If there is a scan in progress, it will return to the first channel.

IMPORTANT
During scan measurement, only the Standby and ([} [STOP] keys can be used.
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7.5 Zero adjustment (When a Multiplexer Unit Has Been Installed)

7.5 Zero adjustment
(When a Multiplexer Unit Has Been Installed)

Performing zero adjustment

Performing scanning zero adjustment (when the scan function is set to auto or step only)

Zero adjustment will be performed for all selected channels. If there is a large number of enabled channels,
this operation may take several dozens of seconds. However, the measurement time can be shortened by
using a manual measurement range.

1 Open the Settings screen.
(If you already finished configuring settings, proceed to Step 4.)
1 m Switch the function menu to
P.2/3.

‘ [Fz-3 ] [0apd ]| [ Lock | [SETTIHGI ‘

m m 2 m The Settings screen appears.

2 Open the Multiplexer Channel Settings screen.

EOEEN| |z [HEAS[Ssvs [1-0 [IF [BIM |

LH TEEM A& B TMST  OALL oAb 4 »

o1 o4 U1:=01-01 RM3546 O ——-

02 OFF Ui:02-02 RMRS4E OH @ ——-— Move the cursor to the [MUX1] tab
03 OFF  U1:03-03 REM3548 OM  ———- with the left and right cursor keys.

04 OFF U1:04-04 EM3546 OH -
05 OFF U1:05-05 EM3546 O -
05 OFF U1:06-08 EM2E4E OH -
07 OFF  W1:07-07 EM2E4E OH -

| EXIT |
3 Set the channels for which you wish to perform zero adjustment.
[ 1 [Muxz [MEAS|SvS (100 [IF  [BIN | 14 ' D Select the channel to set.
CH TERM & B IMST OALL 0ADJ
01 O U1:01-01 RM3546 [ -———- 24 ' p Vove o the [0ALLI parame-
02 OFF 11:02-02 RM3546 OM  ———- ter.
02 OFF 101:03-02 RM3546 OM  ———- 3 m Perform zero adjustment.
04 OFF 1U1:04-04 RM3I54E OM  ———- .
05 OFF IJ1:05-05 RM3545 OH  ———-— m Do not perform zero adjustment.
R R — The [0ADJ] column will indicate [DONE]
[EXIT | [ oM | [ oFF | for channels for which zero adjustment

m m m has already been performed.
The [0ADJ] column will indicate [---] for
channels for which zero adjustment has

m Return to the Measurement screen. not yet been performed.

4 Connect each channel to 0 Q.
See: “14.7 About Zero Adjustment” (p.348)

5 m Perform zero adjustment.
See: “4.3 Performing Zero Adjustment” (p.74)

IMPORTANT

Zero adjustment cannot be performed for channels for which the measuring instrument is set to an exter-
nally connected device.
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7.5 Zero adjustment (When a Multiplexer Unit Has Been Installed)

Canceling zero adjustment

Zero adjustment can be canceled from either the Multiplexer Channel Settings screen or the Measurement
Settings screen.

Canceling zero adjustment from the Multiplexer Channel Settings screen

1 Open the Settings screen.

‘ [Pe2-a|[0aDd | [ LOCKE |

[SETTIHG]| ‘

2 Open the Multiplexer Channel Settings screen.

[HLE= 1]

LH

sz [MEAS|SYS [I-0

[IF __|BIH |

TEEM & B

IMNST

DALl oADd

o1
oz
03
04
(]
]
o7

OH
OFF
OFF
OFF
OFF
OFF
OFF

| EXIT |

01-01
oz-0z

0=3-03
04-04
05-05
0E-05
0707

FEHIE4E
REH:354E
REH:354E
REH:354E
RH:354E
RH:354E
RH354E

o ———-
O ———-
O ———-
ON  ———-
N ———-
N ———-
N ———-

1 m Switch the function menu to
P.2/3.

2 m The Settings screen appears.

O
Move the cursor to the [MUX1] tab
with the left and right cursor keys.

3 Set the channels for which you wish to cancel zero adjustment and then press m .

CH

[M 1 MU=z [ME&S [Svs [1-0

[IF __|BIH |

TEEHM & B

IMNST

DALl oADd

OH
OFF
OFF
OFF
OFF
OFF
OFF

U1-01-01

Qz2-0z
03-03
04-04
05-05
0E-05
0707

| EXIT | [CLEAR |

FEHIE4E
REH:354E
REH:354E
REH:354E
RH:354E
RH:354E
RH354E

oM IR
o —
O ———-
ON  ———-
N ———-
N ———-
N ———-

4 Confirm the message and select m [OK].

The message is displayed and zero adjustment is canceled.

m Return to the Measurement screen.
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146@ ' P Select the channel to set.

Move to the [0ADJ] param-
24 ' b eter. [ i
[DONE] will be indicated for channels
for which zero adjustment has already
been performed, while [---] will be indi-
cated for channels for which zero
adjustment has not been performed.

3 m Canceling zero adjustment
The confirmation message is dis-
played.



7.5 Zero adjustment (When a Multiplexer Unit Has Been Installed)

Canceling zero adjustment from the Measurement Setting screen

4 Open the Settings screen.

1 m Switch the function menu to
P.2/3.

[SETTIHG]| ‘

‘ [Pz-a] [0aDd | [ LOCKE |

2 m The Settings screen appears.

2 Open the Measurement Setting screen.

(ML 1 [z | T s [1-0 [IF |
0 ADJUST LLEAR P ' »
TC SET O +200% 403920 rEm
AT OFF Move the cursor to the [MEAS] tab
DEL &Y FRESET . .
AVERACE OFF with the left and right cursor keys.
AUTO HOLD aFF
SCALIMG A¥R+E) OFF
aYC aFF
[EXIT | [ cH- | [ cH+ |

3 Select 0 ADJUST and select a channel for which you want to cancel zero adjustment.

[Trl 1% 1 (Wl 12 [E LS T A1 7 S [1.0 JIF |
0 ADJUST 14 ' D Selection
I 221 urr
AT OFF
DEL &Y FRESET 2 m Cancel zero adjustment for
AYERAGE QFF all channels. 7
AUTO HOLD OFF
SCALIMGLakR+4EY OFF c | diust tf
e 0OFF ancel zero adjustment for
ERIT &L cHl [E=EC | the selected channel.

4 Confirm the message and select m [OK].
The message is displayed and zero adjustment is canceled.

m Return to the Measurement screen.
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7.6 Verifying Multiplexer Unit Operation

| 7.6  Verifying Multiplexer Unit Operation

This section describes how to verify proper Multiplexer Unit operation.

IMPORTANT
Do not connect the measurement leads to the measurement terminals on the front of the instrument.

4 Open the Settings screen.

1 m Switch the function menu to
‘ [P2-2 ][040 ] [LOCK | [SETTIHG] ‘ P.2/3.

m m 2 m The Settings screen appears.

2 Open the System Setting screen.

[ 1 (W2 [MEA Y [ERE) -0 [IF (BTN |
TERMIMAL FRUNT 4 ' [}
STATISTICSE OFF
TEMFP IWPUT SEMNSOR Move the cursor to the [SYS] tab
CALIERATION ALTO with the left and right cursor keys.
AES WALUE oM
KEY CLICK oM
COMF BEEF Hi OFF
IN QOFF
| EXIT |
3 Perform the unit test.
[MU: 1 [MUs2 [MEASCO1T [5YS (1.0 [IF | 14 . d
TE?E%HAL Select [UNIT TEST].
SCaH MODE (UNIT TEST is displayed only when
— [TERMINAL] is set to [MUX].)
UNIT TEST
e —— — 2 Short pins 1 through 42
TEMP IHWPUT SEMSOR o . .
CALIBRATION ALTO See: uiﬁr:g:tc”tl(c;n1v€\;:;an performing the
| EXIT | | EXEC |

m m 3 m Perform the self-test.

After the confirmation message and
the number of relay switching cycles
are displayed, a short-circuit resis-

tance value check will be performed,

Example test results and the results will be displayed.
[MU 1 MUz [MEASTO11 |55 [1-0 [IF | If the display shows [Blown FUSE.],
DIHHT;,I;:IDEE L the measurement circuit’s protective
A Test result: UMIT1 PASS fuse has been tripped. Replace the
] UNITZ PASS fuse.
ST See: “13.3 Replacing the Measurement
T Circuit’'s Protective Fuse” (p.335)
CALIERATION AUTO
| oK |

Return to the Measurement
screen.
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7.6 Verifying Multiplexer Unit Operation

Connection when performing the unit test

When performing the unit test, short all the pins numbered 1 to 42.

Z3003
Pin No.

1

Ve
\

2

O  J

O
1%
L

44

N

( IMPORTANT
» The resistance of the shorted wiring is included in the test. Short the pins at points that are close to
each pin so that wirings are as short as possible.
» Do not short the pins Number 43 and 44 with the others. Since they are the guard terminals, the test
will not be performed properly if they are shorted with the others.
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7.7 Example Connections and Settings

7.7 Example Connections and Settings

Example cable assembly (wire harness) settings

O-(2) TERM B1 (SOURCE)
O-(3) TERM B1 (SENSE)
O-(4) TERM A1 (SOURCE)
—  ©5(5) TERM A1 (SENSE)

O-(6) TERM B2 (SOURCE)
O-(7) TERM B2 (SENSE)
—  0O(8) TERM A2 (SOURCE)

— O(9) TERM A2 (SENSE)
17 ﬂ — O-(10) TERM B3 (SOURCE)
e Wiz, — ©5-(11) TERM B3 (SENSE)
. /’2’ D@: (12) TERM A3 (SOURCE)
- (13) TERM A3 (SENSE)
X =z
7 §§
MUX settings
CH INST. UNIT TERM A TERM B
1 RM3545*" UNIT1 1 1
2 RM3545*! UNIT1 2 2
3 RM3545*" UNIT1 3 3

Example battery terminal weld settings

(2) TERM B1 (SOURCE)
(3) TERM B1 (SENSE)

)
)
(4) TERM A1 (SOURCE)
(5) TERM A1 (SENSE)

(6) TERM B2 (SOURCE)
(7) TERM B2 (SENSE)

(8) TERM A2 (SOURCE)
(9) TERM A2 (SENSE)

MUX settings
CH INST. UNIT TERM A TERM B
1 RM3545* UNIT1 1 1
2 RM3545*" UNIT1 2 2

*1. For RM3545A (“RM3546” for RM3546)
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7.7 Example Connections and Settings

Example settings for multiple battery terminal welds

(17) TERM A4 (SENSE)

O- (13) TERM A3 (SENSE)
(9) TERM A2 (SENSE)
(5) TERM A1 (SENSE)

(4) TERM A1 (SOURCE)
(8) TERM A2 (SOURCE)
(12) TERM A3 (SOURCE)
(16) TERM A4 (SOURCE)

O- (3) TERM B1 (SENSE)
O- (7) TERM B2 (SENSE)
o- (11) TERM B3 (SENSE)
o (15) TERM B4 (SENSE)
O- (2) TERM B1 (SOURCE)
O~ (6) TERM B2 (SOURCE)
O- (10) TERM B3 (SOURCE)
O- (14) TERM B4 (SOURCE)
MUX settings

CH INST. UNIT TERM A TERM B

1 RM3545*! UNIT1 1 1

2 RM3545*" UNIT1 2 2

3 RM3545*" UNIT1 3 3

4 RM3545*! UNIT1 4 4

*1. For RM3545A (“RM3546” for RM3546)

193

HIOKI RM3545E961-01



7.7 Example Connections and Settings

Example settings for a measurement target with high temperature dependence

<

O-(2) TERM B1 (SOURCE)

Thermistor
(Standard)

DUTT
A Ai}ﬂ A

DUT2

DUT3

o

O~ (4) TERM A1 (SOURCE)

) (

O~ (3) TERM B1 (SENSE)
) (
) (

(O~ (5) TERM A1 (SENSE)

O- (6) TERM B2 (SOURCE)

O-(7) TERM B2 (SENSE)

O~ (8) TERM A2 (SOURCE)

(O-(9) TERM A2 (SENSE)

O-(10) TERM B3 (SOURCE)

O-(11) TERM B3 (SENSE)

O-(12) TERM A3 (SOURCE)

O-(13) TERM A3 (SENSE)

O- (14) TERM B4 (SOURCE)

O~ (15) TERM B4 (SENSE)

O- (16) TERM A4 (SOURCE)

O~ (17) TERM A4 (SENSE)

Using channel 1 (thermistor) measurement results as the comparator reference value

MUX settings
CH INST. UNIT TERM A TERM B
1 RM3545*" UNIT1 1 1
2 RM3545* UNIT1 2 2
3 RM3545* UNIT1 3 3
4 RM3545*" UNIT1 4 4
MEAS setting
MEAS tab COMP REF %
MEAS[01] OFF
MEAS[02] REF% CHO1 5.0
MEAS[03] REF% CHO1 5.0
MEAS[04] REF% CHO1 5.0

*1. For RM3545A (“RM3546” for RM3546)
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7.7 Example Connections and Settings

Example network resistor settings

O- (2) TERM B1 (SOURCE)
O- (3) TERM B1 (SENSE)

O~ (4) TERM A1 (SOURCE)
O- (5) TERM A1 (SENSE)

O- (6) TERM B2 (SOURCE)
O- (7) TERM B2 (SENSE)

MUX settings
CH INST. UNIT TERM A TERM B
1 RM3545* UNIT1 1 1
2 RM3545*" UNIT1 1 2

Example steering switch settings

(2) TERM B1 (SOURCE)

L L ::‘é} (3) TERM B1 (SENSE)
(4) TERM A2 (SOURCE)

(5) TERM A2 (SENSE)

(6) TERM B2 (SOURCE)
(7) TERM B2 (SENSE)

MUX settings

CH INST. UNIT TERM A TERM B
1 RM3545* UNIT1 2 1

2 RM3545* UNIT1 2 1

3 RM3545*" UNIT1 2 1

4 RM3545*" UNIT1 2 2

5 RM3545*" UNIT1 2 2

6 RM3545* UNIT1 2 2

(A step scan is used, with switches being toggled on and off between channels.)

*1. For RM3545A (“RM3546” for RM3546)
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7.7 Example Connections and Settings

Example power switch settings

(10) TERM B3 (SOURCE) -0

(11) TERM B3 (SENSE)

14) TERM B4 (SOURCE)

o e

(

sense) O A
12) TERM A3 (SOURCE) Dﬁ
13) TERM A3 (SENSE)

( -O—:

(

(
(
(
(

2) TERM B1 (SOURCE)
3) TERM B1 (SENSE)
4) TERM A1 (SOURCE)
5) TERM A1 (SENSE)
(6) TERM B2 (SOURCE)

(
(
(
(

15) TERM B4 (SENSE) -0 (7) TERM B2 (SENSE)
MUX settings
CH INST. UNIT TERM A TERM B
1 RM3545* UNIT1 1 1
2 RM3545* UNIT1 1 2
3 RM3545* UNIT1 1 1
4 RM3545*" UNIT1 1 2
S RM3545*" UNIT1 3 3
6 RM3545* UNIT1 3 4
7 RM3545* UNIT1 3 3
8 RM3545*" UNIT1 3 4

(A step scan is used, with switches being switched between channels 2 and 3 and between
channels 6 and 7. Open resistance measurement is performed for channels 2, 3, 6, and 7

using the 1000 MQ range.)

*1. For RM3545A (“RM3546” for RM3546)
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Example motor settings

Resolver
detection

7.7 Example Connections and Settings

O- (2) TERM B1 (SOURCE)

(O~ (3) TERM B1 (SENSE)

o
e

O- (4) TERM A1 (SOURCE)

Thermistor

O- (5) TERM A1 (SENSE)

O- (6) TERM B2 (SOURCE)

O- (7) TERM B2 (SENSE)

O- (8) TERM A2 (SOURCE)
O- (9) TERM A2 (SENSE)

O- (10) TERM B3 (SOURCE)
O- (11) TERM B3 (SENSE)

—C (12) TERM A3 (SOURCE)
Resol (13) TERM A3 (SENSE)
ver

sin

O- (18) TERM B5 (SOURCE)

Resolver
cos

O- (19) TERM B5 (SENSE)

O- (20) TERM A5 (SOURCE)
— O (21) TERM A5 (SENSE)
— O (22) TERM B6 (SOURCE)

O- (23) TERM B6 (SENSE)
(24) TERM A6 (SOURCE)

O- (26) TERM B7 (SOURCE)
(27) TERM B7 (SENSE)

O- (28) TERM A7 (SOURCE)

)
)
)
)
O- (25) TERM A6 (SENSE)
)
)
)
)

O- (29) TERM A7 (SENSE)

MUX settings
CH INST. UNIT TERM A TERM B
1 RM3545* UNIT1 1 1
2 RM3545*" UNIT1 2 2
3 RM3545* UNIT1 3 3
4 RM3545*" UNIT1 3 2
5 RM3545* UNIT1 5 5
6 RM3545*" UNIT1 6 6
7 RM3545*" UNIT1 7 7
*1. For RM3545A (“RM3546” for RM3546)
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7.7 Example Connections and Settings

Connecting an external device

Z3003

TERM B1
R
TERM B1

(SENSE) | |~—1
TERM A1 |:§:|
(SENSE) | |~——n
TERM A1

(SOURCE) | | ~——1
GUARD

—f)_

LCR Meter
Battery Tester
EX SOURCE B| | He
O—7—————— {9 SOURCE Hi
EX SENSE B Hp
O) { H
O ‘! ) v} ) SENSE Hi
EX SENSE A Lp
O) /ﬁ-\ {
0, } / 1 ! O SENSE Lo
EX SOURCE A Lc
O) /ﬁ-\ {
9 1 i { I O SOURCE Lo
EX GUARD
00— —O GUARD

You can switch channels via the front panel, communications, or EXT. I/O when using an external device, too.
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8.1 Connecting D/A Output

I 8 D/A Output

The instrument is capable of generating D/A output for resistance measured values.
By connecting D/A output to a logger or other device, it is possible to easily record variations in resis-
tance values.

I 8.1 Connecting D/A Output

AWARNING m Before connecting a device to the D/A output terminal, turn off the main
power switches on the instrument and the device being connected, and dis-
o connect the measurement leads from the measurement target.

Failure to do so could cause the operator to experience an electric shock or damage the
device.

ACAU“ON B Connect a device with a rated voltage of 5.5 V or more to the D/A output.

The maximum output voltage that can be generated from the D/A output is 5 V. If the rated
o voltage of the device being connected is less than 5.5 V, the connected device could be
damaged.

IMPORTANT
The D/A output terminal is grounded. To reduce accuracy errors, connect a device isolated from the
ground circuit to the D/A output.

This section describes how to connect cables to the D/A OUTPUT terminal on the instrument's rear

panel.

Rear

D/A OUTPUT terminal

4 Push down on the button with a flat-head
screwdriver or similar tool.

©
@

| i — P 2 Insert the wire into the connection port

= U @ while holding the button down.

— 3 Release the button to lock the wire in place.
A similar procedure can be used to remove
the lead.

Compatible  : Single wire AWG22 (60.65 mm)

wire type Stranded wire AWG22 (0.32 mm?)
Strand diameter #0.12 mm or more

Compatible : Single wire AWG28 (#0.32 mm) to AWG22 (80.65 mm)

wires Stranded wire AWG28 (0.08 mm?) to AWG22 (0.32 mm?)
Strand diameter @¢0.12 mm or more

Standard bare : 9 mm to 10 mm

wire length
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8.2 D/A Output Specifications

I 8.2 DJ/A Output Specifications

Output Resistance measured value (display value after zero adjustment and tempera-
ture correction but before scaling and AT calculation)
Output voltage 0V DC (corresponds to 0 digit) to 1.5 V DC*'

If a measured value fault occurs, 1.5 V; if the measured value is negative, 0 V
*1. For a 1,200,000 digits display, corresponds to 1.2 V (1,200,000 digits).
For a 120,000 digits display, corresponds to 1.2 V (120,000 digits).
For a 12,000 digits display, corresponds to 1.2 V (12,000 digits).
For a display in excess of 1.5V, fixed at 1.5 V.

Maximum output volt- 5V

age

Output impedance 1kQ

Number of bits 12 bit

Output accuracy Resistance measurement accuracy £0.2% of full scale
(temperature coefficient +0.02% of full scale/°C)

Response time Measurement time + Max. 1 ms
Shortest 2.0 ms (tolerance: £10% £0.2 ms)

Shortest conditions  Trigger source INT, LP: Off, 1000 kQ or lower range,
Measurement speed: FAST, Delay: 0 ms,
Self-calibration: MANUAL

5V

1kQ
Output terminal (+)

GND terminal (GND)

GND (earth)
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8.2 D/A Output Specifications

f IMPORTANT

» The D/A output’s GND pin is connected to the protected earth (to the metallic part of the case).

* The instrument has an output impedance of 1 kQ. Connected devices must have an input impedance
of at least 10 MQ. (The output voltage is divided by the output resistance and input impedance. For
instance, an input impedance of 1 MQ decreases the output voltage by 0.1%.)

» Connecting a cable may result in external noise. Implement a lowpass filter or other measures as
needed in the connected device.

» The output voltage is updated at the resistance measurement sampling timing.

» Output voltage waveforms are stepped (since the output circuit response is extremely fast compared
to the update period).

* When using auto-ranging, the same resistance value may result in 1/10 or 10 times the output voltage
due to range switching. It is recommend to set the range manually.

» Output is set to 0 V when changing settings (range switching, etc.) or when the instrument is turned
off. Additionally, an unstable voltage that is less than or equal to the maximum output voltage is output
momentarily when the main power switch on the rear of the instrument is turned on.

» To maximize the D/A output response time, set the measurement speed to FAST and self-calibration
to manual.

See: “3.3 Setting the Measurement Speed” (p.54), “4.14 Maintaining Measurement Precision (Self-
Calibration)” (p.111)
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8.2 D/A Output Specifications
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I 9 External Control (EXT. I/O)

The EXT. I/0 connector on the rear of the instrument supports external control by providing output of
the EOM and comparator judgment signals, and accepting input of TRIG and KEY_LOCK signals.

All signals are isolated from the measurement circuit and ground (I/O common pins are shared).
Input circuit can be switched to accommodate either current sink output (NPN) or current source out-
put (PNP).

Confirm input and output ratings, understand the safety precautions for connecting a control system,
and use accordingly.

A DANGER k& Do not apply voltage (current) to the EXT. I/O connector that exceeds the
maximum input voltage (current).

Doing so could cause damage to the instrument, resulting in serious bodily injury.

AWARNlNG m Do not supply external power to the instrument’s EXT. /O connector.

of the EXT. I/O connector is a 5 V (NPN)/ -5 V (PNP) power output terminal. Doing so
could damage the product.

® When connecting a device to the instrument’s EXT. I/O connector, use

® External power cannot be supplied to the instrument’s EXT. I/O connector. The ISO_5V pin
0 screws to secure the connector.

During operation, a connector becoming dislocated and contacting another conductive
object could cause an electric shock.

m Follow the steps below before wiring the EXT. I1/0 connector.

1. Turn off the instrument and the device being connected.

2. Remove any static electricity charged on your body.

3. Confirm that the signals do not exceed the rating for the external 1/0.
4. Properly isolate the instrument and the device being connected.

/\CAUTION w Do not short ISO_5V and ISO_COM.
® Doing so could damage the instrument.

o B When connecting a relay coil to the output connector of the EXT. I/O terminal, con-

nect diodes for absorbing the back EMF.
Doing so could damage the instrument.
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9.1 External Input/Output Connector and Signals

9.1 External Input/Output Connector and Signals

Switching between current sink (NPN) and current source (PNP)

The NPN/PNP switch allows you to change the type of programmabile logic controller (PLC) that is supported.
The instrument ships with the switch set to the NPN position.

See: “9.3 Internal Circuitry” (p.231)

ACAU'HON B Turn off the instrument before turning the NPN/PNP switch.

B Configure the NPN/PNP setting to accommodate the externally connected device.
G Failure to do so could damage the device connected to the EXT. I/O connector.

NPN/PNP switch setting
NPN PNP
Input circuit Supports sink output. Supports source output.
Output circuit Non-polar Non-polar
ISO_5V output +5 V output -5V output
EXT 1/0 MODE
NPN PNP

. [
Current sink LTI:jl Current source
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9.1 External Input/Output Connector and Signals

Connector type and signal pinouts

Use of EXT. I/0O enables the following control functionality:

Measurement start (TRIG) — Measurement end (EOM, INDEX)
— Acaquisition of judgment results (HI, IN, LO, ERR, T_ERR, T_PASS, T_FAIL)
(T_PASS, T_FAIL, and T_ERR are used only when the scan function is set to auto or step.)

Measurement start (TRIG) — Measurement end (EOM, INDEX)
— Acquisition of measured values (BCD_LOW, BCDm-n, RNG_OUTn)

Panel load (LOADO to LOADS, TRIG)
Multiplexer channel specification (MUX, LOADO to 5, TRIG)
General-purpose 1/0 (INO, IN1, OUTO, OUT1, OUT2)

The functionality described in “Performing an I/O test (EXT. I/O test function)” (p.245) provides a convenient
way to check EXT. I/O operation.
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9.1 External Input/Output Connector and Signals

Pin | Signal name | I/O Function Logic | Pin | Signal name | I/O Function Logic
TRIG External trigger
1 INO’ IN | General-purpose | Edge | 20 0ADJ IN | Zero adjustment| Edge
input
2 | BCD_LOW | IN BCD Level | 21 CAL iy | Self-calibration | oy
Lower byte output execution
3 | KEY_LOCK | IN Key lock Level | 22 LOADO iy |[Panelload, chan-,
nel specification
4 LOAD1 iy |Panelload, chan-) o1 og LOAD2 N |Panelload, chan-i-
nel specification nel specification
5 LOAD3 iy |Panelload, chan-, o1 oy LOADA4 I |anelload, chan-i-
nel specification nel specification
6 LOADS5 iy |Panelload, chan-) o1 o5 MUX N | Multiplexer 1 )
nel specification selection
Measured value
PRINT, printing
7 | SCN_STOP | IN Scan stop Edge | 26 IN1 IN General-pur- Edge
pose input
Isolated power Isolated power
8 ISO_5V - supply +5V - 27 ISO_COM - supply -
(-5 V) output Common
Isolated power End of measure-
9 ISO_COM - supply - 28 EOM ouT Level
ment
Common
Measurement INDEX, Analog measure-
10 ERR ouT fault Level | 29 BCD4-0, OUT | ment finished Level
RNG_OUTO0 BCD
1 HI, ouT Comparator judg- Level | 30 IN ouT Comparator judg- Level
HILO ment ment
LO, Comparator judg- OB, .
12 | BCD4-1, |OUT ment Level | 31 | BCD4-2, |OUT B'Njé‘g%me”t Level
RNG_OUT1 BCD RNG_0OUT2
TTBFI)GSS, Total judgment TE—S::,\'?;L’ Total judgment
13 P OUT| BINjudgment | Level | 32 ’ OUT | BIN judgment | Level
BCD4-3, BCD BCD5-0, BCD
RNG_OUT3 BCD1-0
T _ERR, . PROTECT, Over-voltage
BIN2 Total judgment BIN3 input
14 BCD5-1, ouT BINJéJggDment Level | 33 BCD5-2, ouT BIN judgment Level
BCD1-1 BCD1-2 BCD
BIN4, . BINS5, .
15 | BCD5-3, |OUT B'N’é‘g%me”t Level | 34 | BCD6-0, |OUT B'ngg%me”t Level
BCD1-3 BCD2-0
BING, . BIN7, .
16 | BCD6-1, |OUT B'Njgg%me”t Level | 35 | BCD6-2, |OUT B'Njé‘g%me”t Level
BCD2-1 BCD2-2
BINS, . BIN9, .
17 | BCD6-3, |OUT B'Njé‘g%me”t Level | 36 | BCD7-0, |OUT B'Njgg%me”t Level
BCD2-3 BCD3-0
ouTo, General-purpose OuUT1, General-pur-
18 BCD7-1, ouT output Level | 37 BCD7-2, OUT| pose output Level
BCD3-1 BCD BCD3-2 BCD
ouT2, General-purpose
19 BCD7-3, ouT output Level
BCD3-3 BCD
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9.1 External Input/Output Connector and Signals

s A
IMPORTANT
* Only the RM3545A-2 and RM3546 can be used for multiplexer-related control.
» The OADJ signal should be asserted (on) for at least 10 ms.
» The connector’s frame is connected to the instrument's rear panel (metal portions) as well as the
power inlet's protective ground terminal.
+ When switching the panel load or multiplexer channel using a command or key operation, fix pins 4
to 6 and 22 to 24 to on or off.
. J
Signal descriptions
(1) Isolated power supply
NPN/PNP switch setting
Pin Signal name
NPN PNP
8 ISO_5V Isolated power Isolated power
supply +5V supply -5V
9, 27 ISO_COM Isolated common signal ground
(2) Input signals
TRIG The TRIG signal operates at either the on or off edge. On or off edge triggering can p.237
be selected on the EXT. I/O Setting screen (default: On edge).
+ When external triggering [EXT] is enabled
The TRIG signal causes one measurement to be performed.
* When internal triggering [INT] is enabled
The TRIG signal does not trigger measurement.
A wait is necessary to allow the measured value to stabilize after switching ranges p.102
or loading a panel. The wait time varies with the measurement target.
After TRIG signal input, statistical calculations for the most recently updated mea-
sured value (p.129) and data memory (p.265) are performed. Trigger input can also
be performed using the ENTER (trigger) key or the * TRG command.
0ADJ When the 0ADJ signal is switched from off to on, one zero adjustment operation will p.74
be performed at the signal edge. To avoid malfunction, this signal should be
asserted (on) for at least 10 ms.
The ERR signal turns on when zero adjustment fails.
PRINT Asserting the PRINT signal prints the current measured value. p.271
CAL When the CAL signal is changed from off to on while using the manual self-calibra- p.111
tion setting, self-calibration will start at that edge. The signal will be disabled when
using auto self-calibration.
The time required for self-calibration is approximately 400 ms.
If asserted during measurement, executes after the end of measurement.
KEY_LOCK |While the KEY_LOCK signal is held on, all front panel keys (except STANDBY key| p.149
and ENTER [trigger] key) are disabled. Key unlock and remote control cancellation
operations are also disabled.
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9.1 External Input/Output Connector and Signals

MUX The function of the LOAD signal (pins 4, 5, 6, 22, 23, 24) changes depending on the p.212
MUX signal.

SCN_STOP |Serves as the channel reset signal. This signal is enabled only when the scan func-| p.172
tion is set to auto or step.

When the scan function is set to auto:

A scan stop reservation is made when the SCN_STOP signal changes to on, and
scanning is stopped at the completion of measurement. Measurement starts from
the initial channel the next time the TRIG signal turns on. To prevent erroneous
operation, hold the on state for at least 5 ms.

When the scan function is set to step:

When the SCN_STOP function changes to on while the instrument is in the TRIG
signal standby state, the initial channel is measured the next time the TRIG signal
turns on. To prevent erroneous operation, hold the on state for at least 5 ms.

BCD_LOW When used with the BCD output setting, turning the BCD_LOW signal off causes the| p.211
higher digits to be output. Turn the BCD_LOW signal ON causes the lower digits and
range information to be output.

LOADO to Selecting the panel number to load and the multiplexer channel and then inputting| p.212
LOADS the TRIG signal causes the instrument to load the selected panel and channel num-
ber, switch to the channel, and perform measurement. LOADO is the LSB, and
LOADS is the MSB. For more information, see “(4) Signal correspondence chart”
(p.212).

If LOADO to LOADS5 are the same as the previous load operation when the TRIG
signal is input, measurement will be performed once if using external triggering, but
the panel load operation and channel switching operation will not be performed.

If any of the LOAD signals changes to the enabled state and there are no changes
for an interval of 10 ms, the panel load operation or channel switching operation will
be performed even if the TRIG signal is not input. Do not change the LOADO to

5 signals until load operation and channel switching operation are complete.

LOAD signals are also enabled when controlling the instrument via communications
(remotely). All key operation is disabled when the LOAD signal for a valid panel
number and channel number is on.

When loading panels or switching channels using commands or key operation, fix
pins 4 to 6 as well as 22 to 24 to either on or off.

When the scan function is set to auto or step, the channel cannot be changed with
the LOADO to LOADS signals.

If you attempt to switch to the multiplexer while measurement leads are connected
to the measurement terminals on the front of the instrument, the ERR signal will turn
on, and you will not be able to make the switch. Disconnect the measurement leads
and switch the LOAD signal again.

INO, IN1 The input state can be monitored by using the : IO: INPut? command, using
these pins as general-purpose input pins.

See: Communications Command Instruction Manual*".

*1. The Instruction Manual can be downloaded from Hioki’s website.
See: ‘“Information on download site” (p.1)
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9.1 External Input/Output Connector and Signals

(3) Output signals

EOM This signal indicates the end of measurement and zero adjustment. At this pointin | p.241
time, the comparator judgment results and the ERR, BCD and BIN signals have
been finalized.
INDEX This signal indicates that A/D conversion in the measurement circuit is finished.
When the asserted (on) state occurs, the measurement target can be removed.
ERR This signal indicates that a measurement fault has occurred (except out-of-range| p.60
detection). It is updated simultaneously with the EOM signal.
At this time, comparator judgment outputs are all de-asserted (off).
HI, IN, LO These are the comparator judgment output signals.
HILO When using BCD output, pin 11 outputs the result of an OR operation applied to the
Hi and Lo judgments.
I_:::ISL?, These are the total judgment results. They are valid only when the scan function is p-180
T:ERR set to auto or step.
BCDm-n When using BCD output, this signal outputs n bits of digit m. (When BCD1-x is the| p.213
lowermost digit, BCDx-0 is the LSB.)
When the measured value display is “OvrRng”, “CONTACT TERM”, or “-------
all digits of BCD output will be 9.
When the measured value display is a negative value, all digits of BCD output will be
0. When the lower limit value has been set to 0 and a negative measured value is
encountered, the LO signal will be output in accordance with the display screen
result. However, when using the comparator's REF% mode, an unsigned value
equivalent to the absolute value being displayed (i.e., an absolute value) will be out-
put.
OB, When BIN output has been configured, the BIN judgment results will be output from
BINO to BIN9 |pins 13 to 17 and pins 31 to 36.
When the results do not correspond to BINO to BIN9, OB will turn on.
OUTO to When the output mode is judgment mode, pins 18, 19 and 37 can be used as gen-| p.243
ouT2 eral-purpose output pins. The output signals can be controlled with the : TO: OUT -
Put command.
See: Communications Command Instruction Manual*”.
RNG_OUTO to|\When BCD_LOW is turned ON when using BCD output, range information can be| p.213

RNG_OUT3 | acquired from pins 12, 13, 29, and 31.

*1. The Instruction Manual can be downloaded from Hioki’s website.
See: ‘“Information on download site” (p.1)

p
IMPORTANT

errors) are being displayed, input signals are disabled.

» EXT. I/O input and output signals are not usable while changing measurement settings.

* When not displaying the Measurement screen and while error messages (except Setting Monitor
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9.1 External Input/Output Connector and Signals

JUDGE mode and BCD mode

Output signals operate under either JUDGE mode or BCD mode.

JUDGE mode: Outputs the total judgment or the BIN judgment (p.126).

BCD*' mode: Outputs a binary representation of the displayed measured value from the EXT. I/O terminal.
The JUDGE mode output signals vary depending on whether the multiplexer is being used. In BCD mode, sig-
nals are used for both the upper and lower digits (and range information).

See: “Switching output modes (JUDGE mode/ BCD mode)” (p.243)

*1. Binary coded decimal

Pin functions in JUDGE mode

When the multiplexer is not being used When the multiplexer is being used

Pin Function Pin Function Pin Function Pin Function
9 ISO_COM 28 EOM 9 ISO_COM 28 EOM
10 ERR 29 INDEX 10 ERR 29 INDEX
11 HI 30 IN 11 HI 30 IN
12 LO 31 OB 12 LO 31 -

13 BINO 32 BIN1 13 T_PASS 32 T_FAIL
14 BIN2 33 BIN3 14 T_ERR 33 -

15 BIN4 34 BIN5 15 - 34 -

16 BING 35 BIN7 16 - 35 -

17 BIN8 36 BIN9 17 - 36 -

18 OouTo 37 OUT1 18 OouTO 37 OUT1
19 ouT2 19 OouT2

Pin functions in BCD mode
When used with the BCD output setting, turning the BCD_LOW signal off causes the higher digits to be
output. Turn the BCD_LOW signal on causes the lower digits and range information to be output. (p.206)
(p.209)

- BCD_LOW - BCD_LOW
OFF ON OFF | ON
9 ISO_COM 28 EOM
10 ERR 29 BCD4-0 ‘ RNG_OUTO
11 HILO 30 IN
12 BCD4-1 RNG_OUT1 31 BCD4-2 RNG_OUT2
13 BCD4-3 RNG_OUT3 32 BCD5-0 BCD1-0
14 BCD5-1 BCD1-1 33 BCD5-2 BCD1-2
15 BCD5-3 BCD1-3 34 BCD6-0 BCD2-0
16 BCD6-1 BCD2-1 35 BCD6-2 BCD2-2
17 BCD6-3 BCD2-3 36 BCD7-0 BCD3-0
18 BCD7-1 BCD3-1 37 BCD7-2 BCD3-2
19 BCD7-3 BCD3-3
Relation between BCD signals and display
BCD signal | BCD_LOW = OFF | BCD LOW = ON |
BCD7<- . -BCD4—< ?)3—yBCD1—n RNG_OUT
Display 1zooooom9j77




9.1 External Input/Output Connector and Signals

(4) Signal correspondence chart
LOADO to LOAD5

LOAD5 | LOAD4 | LOAD3 | LOAD2 | LOAD1 | LOADO MUX signal OFF MUX signal ON

OFF OFF OFF OFF OFF OFF - -

OFF OFF OFF OFF OFF ON Panel 1 Channel 1
OFF OFF OFF OFF ON OFF Panel 2 Channel 2
OFF OFF OFF OFF ON ON Panel 3 Channel 3
OFF OFF OFF ON OFF OFF Panel 4 Channel 4
OFF OFF OFF ON OFF ON Panel 5 Channel 5
OFF OFF OFF ON ON OFF Panel 6 Channel 6
OFF OFF OFF ON ON ON Panel 7 Channel 7
OFF OFF ON OFF OFF OFF Panel 8 Channel 8
OFF OFF ON OFF OFF ON Panel 9 Channel 9
OFF OFF ON OFF ON OFF Panel 10 Channel 10
OFF OFF ON OFF ON ON Panel 11 Channel 11
OFF OFF ON ON OFF OFF Panel 12 Channel 12
OFF OFF ON ON OFF ON Panel 13 Channel 13
OFF OFF ON ON ON OFF Panel 14 Channel 14
OFF OFF ON ON ON ON Panel 15 Channel 15
OFF ON OFF OFF OFF OFF Panel 16 Channel 16
OFF ON OFF OFF OFF ON Panel 17 Channel 17
OFF ON OFF OFF ON OFF Panel 18 Channel 18
OFF ON OFF OFF ON ON Panel 19 Channel 19
OFF ON OFF ON OFF OFF Panel 20 Channel 20
OFF ON OFF ON OFF ON Panel 21 Channel 21
OFF ON OFF ON ON OFF Panel 22 Channel 22
OFF ON OFF ON ON ON Panel 23 Channel 23
OFF ON ON OFF OFF OFF Panel 24 Channel 24
OFF ON ON OFF OFF ON Panel 25 Channel 25
OFF ON ON OFF ON OFF Panel 26 Channel 26
OFF ON ON OFF ON ON Panel 27 Channel 27
OFF ON ON ON OFF OFF Panel 28 Channel 28
OFF ON ON ON OFF ON Panel 29 Channel 29
OFF ON ON ON ON OFF Panel 30 Channel 30
OFF ON ON ON ON ON - Channel 31
ON OFF OFF OFF OFF OFF - Channel 32
ON OFF OFF OFF OFF ON - Channel 33
ON OFF OFF OFF ON OFF - Channel 34
ON OFF OFF OFF ON ON - Channel 35
ON OFF OFF ON OFF OFF - Channel 36
ON OFF OFF ON OFF ON - Channel 37
ON OFF OFF ON ON OFF - Channel 38
ON OFF OFF ON ON ON - Channel 39
ON OFF ON OFF OFF OFF - Channel 40
ON OFF ON OFF OFF ON - Channel 41
ON OFF ON OFF ON OFF - Channel 42
ON OFF ON OFF ON ON - -

ON OFF ON ON OFF OFF - -

ON OFF ON ON OFF ON - -

ON OFF ON ON ON OFF - -

ON OFF ON ON ON ON - -

ON ON OFF OFF OFF OFF - -

ON ON OFF OFF OFF ON - Panel 31
ON ON OFF OFF ON OFF - Panel 32
ON ON OFF OFF ON ON - Panel 33
ON ON OFF ON OFF OFF - Panel 34
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9.1 External Input/Output Connector and Signals

LOADS | LOAD4 | LOAD3 | LOAD2 | LOAD1 | LOADO | MUX signal OFF MUX signal ON
ON ON OFF ON OFF ON - Panel 35
ON ON OFF ON ON OFF - Panel 36
ON ON OFF ON ON ON - Panel 37
ON ON ON OFF OFF OFF - Panel 38
ON ON ON OFF OFF ON - -

ON ON ON OFF ON OFF - -
ON ON ON OFF ON ON - -
ON ON ON ON OFF OFF - -
ON ON ON ON OFF ON - -
ON ON ON ON ON OFF - -
ON ON ON ON ON ON - -

RNG_OUTO to RNG_OUT3 (when the BCD_LOW signal is ON)

RNG OUT3 | RNG OUT2 | RNG_OUT1 RNG_OUTO Range

1000 uQ

OFF OFF OFF OFF
PR 1000 uQ
10 mQ

OFF OFF OFF ON
PR 10 mQ
100 mQ

OFF OFF ON OFF
PR 100 mQ
1000 mQ

OFF OFF ON ON
LP 1000 mQ
10Q

OFF ON OFF OFF
LP10Q
100 Q

OFF ON OFF ON
LP 100 Q
1000 Q

OFF ON ON OFF
LP 1000 Q
OFF ON ON ON 10 kQ
ON OFF OFF OFF 100 kQ
ON OFF OFF ON 1000 kQ
ON OFF ON OFF 10 MQ
ON OFF ON ON 100 MQ
ON ON OFF OFF 1000 MQ

BCDm-0 to BCDmM-3

BCDm-3 BCDm-2 BCDm-1 BCDm-0 Measured value
OFF OFF OFF OFF 0
OFF OFF OFF ON 1
OFF OFF ON OFF 2
OFF OFF ON ON 3
OFF ON OFF OFF 4
OFF ON OFF ON 5
OFF ON ON OFF 6
OFF ON ON ON 7
ON OFF OFF OFF 8
ON OFF OFF ON 9
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9.2 Timing Chart

9.2 Timing Chart

Each signal level indicates the On/Off state of a contact. When using the current source (PNP) setting, the

level is the same as the EXT. I/O terminal voltage level. When using the current sink (NPN) setting, the high
and low voltage levels are reversed.

From start of measurement to acquisition of judgment results

(1) External trigger [EXT] setting (EOM output timing setting: HOLD)

When OVC is and A-OVC are OFF

TRIG f ON OFF |

P t1 o
Measurement -
current Delay Applied Stopped Applied
t2
Contact check Check in progress
Measurement
processing Measurement in progress
< 8 .
[ >
INDEX OFF ON OFF
t4
EOM OFF T ON OFF
Judgment result/ OFF ONJOFF OFF
BCD

Judgment result /BCD: HI, IN, LO, ERR, BCDm-n, RNG_OUTO0 to 3
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When OVC and A-OVC are ON

9.2 Timing Chart

The = portion of the chart is repeated for each averaging iteration.
TRIG f ON OFF ‘
<0 i t1 ol
‘ T 1
Measurement 1 %" LR EEEEEEE _
current Positive-direction . o Stopped Positive-
—] application Negative-direction direction
application application
i Delay Delay :
. t2 t2 .
Contact check . Check in Check in
. progress progress
Measurement . .
. . Measure- Measure-
processing ment ment
: t3 t3
INDEX OFF ON OFF
t4
EOM OFF T ON OFF
Judgment result/ — ] OFF
BCD ON/OFF OFF

Judgment result /BCD: HI, IN, LO, ERR, BCDm-n, RNG_OUTO to 3

( a

IMPORTANT

» The measurement current will not be stopped for measurement ranges of 10 kQ and greater (continu-
ous application).

» If the TRIG signal is input during measurement (while the EOM signal is off), a single hold based on
the TRIG signal will result. As soon as the EOM signal turns on, the measurement that had been on
hold will start. The TRIG signal is held during self-calibration.

See: “Self-calibration timing” (p.220)

* When changing settings such as measurement range, allow processing time (100 ms) before apply-
ing a TRIG signal.

* When not displaying the Measurement screen or while error messages are being displayed, input sig-
nals are disabled.

» The judgment result and BCD output are finalized before the EOM signal changes to on. However, if
the controller’s input circuit response is slow, it may be necessary to insert wait processing after the
EOM signal’s changing to on is detected until the judgment results are acquired.

. J
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9.2 Timing Chart

(2) External trigger [EXT] setting (EOM output timing setting: PULSE)

The EOM signal turns on at the end of measurement and then reverts to the OFF state once the time (t5) that
has been set as the EOM pulse width elapses.

TRIG f ON OFF

9 Lle t1 >l
t2+t3 ! !
~_ When OVC is ON, (t2+13) x 2, when A-OVC is ON, (2+3) x 4
INDEX OFF ON OFF
Pl
EOM
OFF ON OFF
t5

Judgment result/
BCD OFF ON/OFF OFF

Judgment result /BCD: HI, IN, LO, ERR, BCDm-n, RNG_OUTO to 3
See: “Setting EOM signal” (p.241)

When the TRIG signal is input while the EOM signal is on, the EOM signal will turn off once measurement pro-
cessing is started in response to the TRIG signal.

(3) Internal trigger [INT] setting

t3+0.3ms
When OVC is ON, (t2+t3) x 2, when A-OVC is ON, (t2+t3) x 4

< »
- '

INDEX OFF ON OFF

t4

EOM f OFF ON OFF
t6
Judgment result/
< X X

Judgment result /BCD: HI, IN, LO, ERR, BCDm-n, RNG_OUTO to 3

A
\

When using the internal trigger [INT] setting, the EOM signal consists of pulse output with a width of 5 ms.
However, EOM will be held at on while ERR is on. The judgment result and ERR signals do not turn off at the
start of measurement.

IMPORTANT
Setting self-calibration to MANUAL results in the fastest measurement.
The t6 interval will be 0 ms, and the EOM signal will remain off.
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Timing Chart Interval Descriptions

9.2 Timing Chart

ternal trigger

Interval | Description Time Remarks
to Trigger Pulse Asserted | 0.1 ms or more ON/ OFF-edge selectable
(ON)
t1 Trigger Pulse Asserted |1 ms or more
(OFF)
t2 Delay 0 to 9999 ms Setting-dependent
3 Acquisition processing | Integration time + Internal wait time
time (See reference values on the follow-
ing page.)
t4 Calculation time 0.1 ms Calculation time is longer when
memory storage and statistical
calculations are enabled.
t5 EOM pulse width 1 ms to 100 ms Setting-dependent
t6 EOM pulse width with in-| 5 ms Cannot be changed.

The measurement time (from trigger input to EOM on) can be calculated as follows:

* When OVC is off
td+t2+t3xna+t4
* When OVC or A-OVC is on
td+(t2+t3+t2+t3)xna+t4
td : Trigger detection time (On edge: max. 0.1 ms; Off edge: max. 0.3 ms)
na : Number of average iterations (however, during free-run*’ operation with the INT trigger source, 1 itera-
tion)
Note that when using the SLOW2 measurement speed with low-power resistance measurement on,
the instrument will perform averaging with two iterations internally even if the averaging function is set
to off. If the averaging function is on, the instrument will perform averaging using the set number of iter-
ations.
Measurement times may vary depending on the self-calibration timing.
See: “Self-calibration timing” (p.220)

*1. When not using the INITiate: CONTinuous OFF or READ? command

For more information about commands, see the Communications Command Instruction Manual.
The Instruction Manual can be downloaded from Hioki’s website.
See: “Information on download site” (p.1)
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9.2 Timing Chart

Integration time reference values (unit: ms)

FAST MEDIUM
LP Range SLOW1 SLOW2
50 Hz | 60 Hz 50 Hz 60 Hz

1000 kQ or 0.3 20.0 16.7 100 200
less
OFF 10 MQ

or 20.0 16.7 20.0 16.7 100 200
more

ON All ranges 20.0 16.7 200 33.3 200 300

*1. When using the MUX measurement terminals, the integration time is 1.0 ms in the 1000 uQ range and
10 mQ range.

Internal wait time (unit: ms) (Processing time before and after integration measurement) reference val-
ues

- When the trigger source is set to INT and either OVC or A-OVC is off

Time
0.4
+ Other
LP: Off and PR: Off PR: On
Measure- 100 MQ range Measure-
Range ment cur- Time High-precision Range ment cur- Time
rent mode rent
1000 L High 40 High 20
v o2 100 PR1000 pQ o2 20
High 40 High 20
10 mQ PR10 mQ
Low*? 100 Low*2 20
High 40 -
100 mQ 9 PR100 mQ 20
Low 24
High 26
1000 mQ 9 LP: On
Low 1.6
. Range Time
High 1.8 -
10Q LP1000 mQ 15
Low 21
o S LP10 Q 35
| .
100 Q 9 LP100 Q 35
Low 2.4
LP1000 Q 36
1000 Q 24
10 kQ 6.0
100 kQ 16
1000 kQ 130
10 MQ 500
1300 ON
100 MQ
320 OFF
1000 MQ 340 OFF

*2. RM3546 only
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9.2 Timing Chart

BCD signal timing

BCDm-n signal transition time based on the BCD_LOW signal

BCD_LOW Upper (OFF) Lower (ON) Upper (OFF)
}4—»{ 0.4 ms max. }4—»{ 0.4 ms max.
BCDm-n BCD4-0~BCD7-3 BCD1-0~BCD3-3 BCD4-0~BCD7-3

If the response of the input circuit in the controller is slow, inserting more than 0.4 ms of wait processing may
be required after the BCD_LOW signal is controlled.

Zero adjustment timing

0ADJ | ON OFF

10 ms or more

Zero adjustment Zero adjustment in progress

processing
| I
INDEX OFF T ON
EOM OFF T ON
ERR OFF

» For pulse EOM output, the EOM signal turns off when the pulse width time elapses.

» When using the internal trigger [INT] setting, the EOM signal consists of pulse output with a width of 5 ms.
The ERR signals do not turn off at the start of measurement. They are updated at the completion of the
next measurement.

* When not using the multiplexer, the zero adjustment time is approximately 600 ms when using a manually
set range and approximately 4 s when using auto-ranging. When performing scanning zero adjustment
while using the multiplexer, the zero adjustment time will elapse for each channel.
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9.2 Timing Chart

Self-calibration timing

For information about the self-calibration function, see p.111.

To maintain measurement precision, the instrument self-calibrates to compensate for internal circuit
offset voltage and gain drift.
You can select between two self-calibration function execution methods.

( )\

Configure automatically.

Execute automatically.

A self-configuration that lasts about 5 ms is performed
(default)

between measurements.

( A Configure manually.

Self-calibration is performed at the user’s desired tim-
Execute at user-selected timing. ing using the EXT. I/0O CAL signal input or a communi-
cations command (: SYSTem: CALibration).
Using this setting prevents self-calibration from being
- - performed automatically at unexpected times.

Self-calibration timing and intervals

Setting Calibration timing Measurement hold interval (calibration interval)
Auto*’ After measurement 5ms
Manual During execution 400 ms

*1. When using the auto setting
When using the auto setting, self-calibration is performed for 5 ms once every second during TRIG standby
operation. In the event the TRIG signal is received during a 5 ms self-calibration, the self-calibration is can-
celed, and measurement will start after 0.5 ms. If you are concerned about variation in measurement times,
please use the manual setting.
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9.2 Timing Chart

Auto setting operation

Self-calibration starts immediately after measurement completes and is finished in 5 ms. One TRIG signal
received during self-calibration is held, and measurement will start after the self-calibration completes.

If there is at least 5 ms of extra time in the measurement interval

TRIG W OFF T_
| ~ |

Measurement Self-calibration Measurement Self-calibration

l | |

EOM OFF ON |

If the TRIG signal is received during self-calibration

me for -
¢ N\

Measurement
processing

<

The TRIG signal received during self-calibration is held.
Measuremfent Measurement Self-calibration Measurement Self-calibration
processing
EOM OFF ON T
e )
IMPORTANT

» During auto-scan operation, self-calibration starts only after scanning completes. Self-calibration will
not be performed after each channel is measured.

* A 400 ms self-calibration is performed immediately after switching from MANUAL to AUTO. Do not
input the TRIG signal during that interval.
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9.2 Timing Chart

Manual setting operation

Self-calibration starts immediately when the CAL signal is input.

If the TRIG signal is input during self-calibration, self-calibration will continue. In this case, the TRIG signal will
be accepted, the EOM signal will turn off, and measurement will start after self-calibration completes.

If the CAL signal is received during measurement, the CAL signal will be accepted, and self-calibration will
start after measurement completes.

Method of normal use

CAL f ON
TRIG f ON f

400 ms |
< >
Measurement —
processing Measurement Self-calibration Measurement
=M OFF ON OFF  ToN

If the TRIG signal is received during self-calibration

CAL f ON
TRIG f ON f

A
\

Measurement
Measurement Self-calibration Measurement

l J v

EOM OFF ON |

processing
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9.2 Timing Chart

Contact improvement timing

For more information about the contact improvement function and timing charts (contact improvement cur-
rent), see p.109.

Probe contacts can be improved by applying current between the sense terminals before measure-
ment.

The maximum contact improvement current is 10 mA, and the maximum applied voltage is 5 V.

When low-power mode is set to on, the contact improvement function is set to off.

Using the contact improvement function causes the time until measurement completion to be lengthened by
0.2 ms.
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9.2 Timing Chart

Panel load timing

When using the multiplexer, set the MUX signal to on.

(1) When using the TRIG signal

Panel 1 >< Panel 2

LOADO to LOADS

Within 10 ms
TRIG ON
Processing time ‘
. Panel 2
State Panel 1 Load processing Measurement Panel 2
EOM OFF T ON
(2) When not using the TRIG signal
LOADO to LOAD5 Panel 1 >< Panel 2
Approx. 10 ms o
Processing time ‘
State Panel 1 Load processing Panel 2

Processing time

Panel 1 to 30

Approx. 100 ms

Panel 31 to 38

Approx. 200 ms
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9.2 Timing Chart

Multiplexer timing

See: “7.3 Multiplexer Settings” (p.172)

(1) Scan function: Off

To switch channels, set the MUX signal to on.

When using the TRIG signal

LOADO to LOAD5S Channel 1 >< Channel 2

Within 10 ms
TRIG kﬁ | ON
Switching time |

I . Ch 12
State Channel 1 Switching processing anne Channel 2
Measurement
EOM OFF T ON
When not using the TRIG signal
LOADO to LOAD5 Channel 1>< Channel 2
Approx. 10 ms Switching time ‘
State Channel 1 Switching processing Channel 2
( ~\

IMPORTANT

Channels can be changed when the scan function is off. When the scan function is set to auto or step,
channels cannot be changed for external input signals.

When you attempt to switch to the multiplexer while measurement leads are connected to the measure-
ment terminals on the front of the instrument, the ERR signal will turn on, and you will not be able to
make the switch. Disconnect the measurement leads and switch the LOAD signal again.
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9.2 Timing Chart

(2) Scan function: Auto

Measurement is performed while switching all channels after one trigger input.

State

EOM

Judgment result/
BCD

T_PASS, T_FAIL,
T_ERR

ON ON
TRIG A\
Switching time
—P
Switching | Channel 11 syitching Switching [Channel 20 Switching | Channel 1
processing | Measure- | processing processing| Mmeasure- processing | measure-
ment ment ment
ON ON
OFF
OFF
ON/OFF ON/OFF
OFF

A

Judgment result/ BCD: HI, IN, LO, ERR, PASS, FAIL, BCDm-n, RNG_OUTO to 3
In this example, channels 1 through 20 have been set to ON.

-
IMPORTANT

\

» The channel judgment result (HI, IN, LO, ERR) signals and BCD signal are not output.
Only the total judgment result (T_PASS, T_FAIL, T_ERR) signals are output.

» The INDEX signal does not turn on for each channel. It turns on after the completion of scanning.
» During scanning, the TRIG, CAL, and 0ADJ signals are ignored without being held.

SCN_STOP operation

TRIG ON
10 ms or more
—p
SCN_STOP ON
‘\\ Approx. 15 ms
L —
o Channel 1 o Channel 2 T Channel 3 o Channel 1
Reset Switch
State SW"C’“F‘Q measure- SW“"“'T‘Q measure- Switching measure- | - esein rWIC |:1ng measure-
processing ment processing ment processing ment processing processing ent
EOM OFF ON
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9.2 Timing Chart

(3) Scan function: Step

After the trigger, processing switches to the next channel and measurement is performed. The total judgment
(T_PASS, T_FAIL, T_ERR) signals are only output once measurement of the last channel is complete.

TRIG ﬁON 5 f
Switching time
P
State Switching | Channel 1 Switching | Channel 2 Switching |Channel 20 Switching | Channe! 1
processing | Measure- processing | Measure- processing | Measure- processing | Measure-
ment ment ment ment
ON
EOM OFF OFF
Judgment result/ ON/ ON/
BCD OFF OFF| OFF OFF| OFF
T_PASS, T_FAIL, ON/
T_ERR OFF OFF| OFF

VA

Judgment result/ BCD: HI, IN, LO, ERR, PASS, FAIL, BCDm-n, RNG_OUTO to 3
In this example, channels 1 through 20 have been set to ON.

-
IMPORTANT

» Once the TRIG signal turns on after measurement of all channels is complete, measurement will start
again with the first channel.

» During scanning, the TRIG, CAL, and 0ADJ signals are ignored without being held.

» For channels for which an externally connected device is selected, EOM will turn on after switching
processing completes.

SCN_STOP operation

TRIG ON
SCN_STOP | ON
i Approx.  Approx.
i 10ms 15 ms
| —
State Switchipg (r:nh:ansrzl?: Switchipg (r:nh:ansrLerIt: Reset Switchipg ?nh:ansr:ﬁiaj
processing ment processing mont processing processing ent
EOM ON
OFF OFF
Judgment result/ ON/ ON/
BCD OFF OFF OFF OFF OFF
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9.2 Timing Chart

Channel switching time

Without range or low-power mode switching Approx. 30 ms

With range or low-power mode switching Approx. 50 ms

' \
IMPORTANT

When there is back EMF, for example due to a transformer, the relay hot-switching prevention function
will increase the duration of switching processing. The hot-switching prevention function will be canceled
after the back EMF has dissipated or after a maximum of (1 s + the set delay time) has elapsed. For
more information about the measurement time, see “From start of measurement to acquisition of judg-
ment results” (p.214).

Output signal state at power-on

000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

When transitioning from the Startup screen to the Measurement screen after turning on the instrument’s
power, the EOM and INDEX signals will turn on.
When using pulse EOM output, the signals will remain off.

Power-On
-
State Initial screen Measurement screen
l
INDEX OFF ON OFF ON
! I
EOM OFF ON OFF ON
! :
HI, IN, LO, OFF |
ERR : :
|
TRIG Iy

The chart depicts operation when the trigger source is set to EXT while using hold EOM output.
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9.2 Timing Chart

Acquisition process when using an external trigger

This section describes the process from measurement start to acquisition of judgment results or measured
values when using an external trigger.

The instrument outputs the EOM signal immediately once the judgment result (HI, IN, LO, ERR, T_PASS,
T_FAIL, T_ERR) has been finalized. If the response of the input circuit in the controller is slow, inserting wait
processing may be required after the EOM signal switching to on is detected until a judgment result is
acquired.

Instrument Controller
Measurement start
Measurement start
TRIG
Measurement <
results OFF Wait for EOM
(when
Measurement detecting the
v level, after a
0.5 ms wait)
Measurement y
complete Reception of
EOM
> measurement
complete
HI, IN, LO, ERR Wait L
T _PASS, T_FAIL,
T_ERR Acquisition of
> judgment results
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9.2 Timing Chart

Measured value (BCD) acquisition processing when using an external trigger

For BCD output, the upper and lower digits must be acquired separately. The upper and lower digits can be
acquired in any order. In the following example, the upper digits are acquired first. If the response of the input
circuit in the controller is slow, inserting wait processing after the EOM signal switching to on is detected until
a measurement value (in the BCD format) is acquired. In addition, inserting more than 0.4 ms of wait process-
ing after the BCD_LOW signal is controlled.

Instrument Controller
Measurement start
BCD_LOW = OFF
Measurement start
Measurement TRG
|L: OFF h Wait for EOM
results
(when detect-
Measurement ing the level, af-
tera0.5ms
Y wait)
\
Measurement .
complete EOM Reception of
> measurement
complete
\/
BCD4-0to BCDT-3 Acquisition of BCD
- upper digits

Y

Specification of
BCD lower digits

BCD_LOW = OFF

BCD lower digit

A

setup start
Setup time: Wait
0.4 ms max.
\
BCD lower digit Y
setup complete BCD1-0 to BCD3-3 Acquisition of BCD
> lower digits
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9.3 Internal Circuitry

9.3 Internal Circuitry

NPN settings

Do not connect external power to pin 8.

Instrument Programmable logic controller, etc.

O 1s0_sv
2 kQ

):jzz[g Vv\’l J\/@\, 1/}TRIG, INO 1! Output
:>:jZZ'S /\/\/\/—l AR 2/\BCD_LOW 1 g

A\
- ]
]
]
]
]
]

-eemem(

) ) i+ Common
El\?%[)lizo }7 Internally isolated b
selector mj | | power
5v | [ |
nput
10Q 10 | ERR 0_§Z::<_
_ L AYAVAY O O VW -
gz::[é: §§ Zener Voltage 30 V |
B B o L
11 | HI, HILO V=
— ] (') - ('}/\/\/\/ L
T | ; o
. ! ) ' E E |
| 91 1s0_com '
O
Com-
27 | 1so_com | mon
| Q

30 V max.

)
v b i
Internally Isolated Common Signal Ground
(Isolate from the instrument protective ground.)

IMPORTANT
* Use ISO_COM as the common pin for input and output signals.

* If a high current will flow to common wiring, branch the output signal common wiring and input signal
common wiring from a point lying close to the ISO_COM pin.
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9.3 Internal Circuitry

PNP settings

Do not connect external power to pin 8.

Instrument Programmabile logic controller, etc.
8/
O |so 5v
2 kQ
RERZS 1kQ 11 TRIG, INO Output
.  SYY O 5

');F‘ng W\’_l A, 2 B(.3D_LOW

e

D

EX'I: /10 . SV - Sommon
MODE |PNP termally isolated s
nternally Isolate ower

selector o— | | y P Programmable logic controller, etc.

| [

[ Input

10Q 10 I ERR
— L A% O O VWV T
_gzz[g:_l §§ Zener Voltage 30 V | ‘,_§'Z‘<_

A, 1 is HI, HILO OAAA,

] | T 4 i
e B A ! Rt
. | : : '
| | ! H '

| ‘ !
9| 1so_com
O
Com-
27 |SO_COM | | mon

S O
Internally Isolated Common Signal Ground
(Isolate from the instrument protective ground.)

IMPORTANT
Use ISO_COM as the common pin for input and output signals.
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9.3 Internal Circuitry

Electrical specifications

Input signals

Input type

Input asserted
(ON)

Input asserted
(OFF)

Photocoupler-isolated no-voltage contact input
(Current sink/source output compatible)
Residual voltage: 1V or less (Input ON current: 4 mA [reference value])

Open (shutoff current: 100 pA or less)

Output signals Output type Photocoupler-isolated open-drain output (non-polar)
Maximum load 30V DC
voltage
Maximum 50 mA/channel
output current
Residual 1V orless (load current: 50 mA) / 0.5 V or less (load current: 10 mA)
voltage
Internally Output voltage Sink output: 5.0 V +10%, source output: =5.0 V +10%
isolated power  \jaximum 100 mA
output output current
External None
power input
Isolation Floating from protective ground potential and measurement circuit
Insulation Line-to-earth voltage 50 V DC, or 30 V AC rms and 42.4 V AC peak or
rating less

Wiring diagram

000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

Input circuit connection examples

Instrument

|plEs

Input
A%

Instrument

Input
— N\

[y

Tth

NPN

uta

| Iso_comy

Connection to switch

Instrument

[pas

Input

|" 1SO_coMmTJ

Connection to relay

s

| iso_com

Connection to PLC (negative common output)

PLC Instrument PLC
L
Output :>1 é## Input Output
{ PNP
T ﬁ
Common | ISO_COMT Common

Connection to PLC (positive common output)
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9.3 Internal Circuitry

Output circuit connection examples

Instrument
Output 1
i H *
gZ} Ea 50 mA max.
i ol \
| |
ISO_COM !

Connection to relay

Instrument

Output

50 mA max.

30V max.

Connection to LED

Instrument

Output

50 mA max.

output

Negative-logic

ISO_COM

Negative-logic output

Instrument
Output

50 mA max.

ISO_COMT

Common

Connection to PLC (positive common output)

Instrument
ISO_ 5V
i o * NN—C
%} [: a Output
1 Ll

IS0_COM]

Connection to LED (using ISO_5 V)

Instrument
Output

ISO_COMT

Wired or

Instrument

Output

ISO_COMT !

Common

Connection to PLC (negative common output)
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9.4 External I/O Settings

The following external 1/0 settings are provided:

Input settings

» Setting measurement start conditions (trigger source) (p.235)
» Setting the TRIG signal logic (p.237)
» Eliminating TRIG/PRINT signal chatter (filter function) (p.239)

Output settings
+ Setting EOM signal (p.241)

« Switching output modes (JUDGE mode/ BCD mode) (p.243)

» Over-range error output (p.244)

Setting measurement start conditions (trigger source)

9.4 External I/O Settings

Measurements can be started in two ways.

Vs

To measure automatically

~

To measure at specific times

To hold measured values as
desired

Measure with [INT] internal triggering

Trigger signals are automatically generated internally for

continuous measurement.

Measure with [EXT] external triggering

Measurements are triggered by an external signal. Man-
ual measurement triggering is also available.

» Apply a ftrigger signal at the EXT. /O connector

(p.203)

* Send the *TRG command by communications inter-
face

* Press (only when EXT is selected)

-
IMPORTANT

* When internal triggering is enabled, the EXT. I/O TRIG signal and the *TRG command are ignored
(except for memory storage and statistical calculations).

» To measure samples such as inductors that require time to settle, adjust delay time. Start with a long
delay, and gradually shorten it while watching for the measured value to settle.
See: “4.11 Setting Pre-Measurement Delay (Delay Function)” (p.102)
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9.4 External I/O Settings
Switching the trigger source

1 Open the Settings screen.

‘ [Pez-a| [0aDd | [ LOCKE |

[SETTIHG] ‘

2 Open the EXT. I/O Setting screen.

[HUE 1 | MUz [HEAS [S7S

TRIG SOURCE IMNT
TRIG EDGE OFF=+0H
TEIG-FRIMT FILT OFF
EOHM HMODE HOLD

JUDGE~ECD MODE JUDGE
OYRREMG ERR OUT OFF
EXT I-0 TEST EEC

[ ExIT |

(/e ) F—TE1n |

3 Select the trigger source.

(R 1 (Ml 1 (MR A [ =vs, (1.0 |1F

[EIH |

TRIG SOURCE INT
13 LLuan LS} -'L‘H
TRIGSPRIHT FILT OFF
EOM MODE HOLD
JUDGE-~BCO WODE  JUDGE
OVERMG ERE OUT OFF
ExT I-0 TEST ExEC

EXIT [ INT

ExT |

Continuous measurement (: INITIATE : CONTINUOUS ON) is the normal trigger state when using key
operation from the front panel. Selecting the internal ([INT]) trigger source activates continuous triggering
(“free-run”). When external ([EXT]) triggering is selected, each external trigger event initiates one measure-

ment.

Continuous measurement can be disabled by sending the : INITIATE : CONTINUOUS OFF command
via RS-232C or USB. When continuous measurement is disabled, trigger acceptance is controlled only by the

controller (computer or PLC).

For more information about trigger commands, see the Communications Command Instruction Manual. The

Instruction Manual can be downloaded from Hioki’s website.

See: “Information on download site” (p.1)
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1 m Switch the function menu to
P.2/3.

2 m The Settings screen appears.

O
Move the cursor to the [I/0] tab with
the left and right cursor keys.

14¢€ ' P Selection

2
[INT] Internal trigger

(default)

m [EXT] External trigger

m Return to the Measurement
screen.



9.4 External I/O Settings

Setting the TRIG signal logic

Select the on or off edge as the logic at which the TRIG signal is enabled.
When using the off edge, measurement times will be increased by approximately 0.2 ms.

1 Open the Settings screen.

1 Switch the function menu to
‘ |P2-3 || 0a0d | | LOCE | [SETTING] ‘ P.2/3.

m m 2 m The Settings screen appears.

2 Open the EXT. I/O Setting screen.

|HUH1|HUHEIHEASISH’S||M|lF [EIN |

TEIG S0URCE INT 4 Y

TEIG EDGE OFF=0H

TRIG-FPEINT FILT OFF Move the cursor to the [I/O] tab with
EOM MODE HaLO .

JUDGE~BC0 MODE  JUDGE the left and right cursor keys.

OVERMG ERE OUT  OFF
ExT I-0 TEST E=EC

| EXIT |
3 select the trigger conditions.
[MuUz 1 [MUxz [MEAS [SYS [1-0 [IF_ |[BIM |
e ——— i 146@ ' P Selection
TRIG EOGE OFF+0H
EOM MODE =~ HOLD 2
JUOGE~<BCO MODE JUJDOGE
OvRRMG ERE OUT OFF m[ON — OFF]
EXT I-0 TEST EXELC Start measurement at the OFF
edge.
[ EXIT | [OH=+0FF| [OFF+0H]|

[OFF — ON]

m m m mON edge (default)

Return to the Measurement
screen.
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9.4 External I/O Settings

On edge and off edge operation

* Onedge

TRIG f ON OFF

Measurement
processing

Measurement

EOM OFF

+ Off edge

TRIG | ON | OFF

Measurement

processing Measurement

ya
N\

AN
7

Measurement times will be 0.2 ms longer when using the OFF

edge than when using the ON edge.

EOM OFF

TON
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9.4 External I/O Settings

Eliminating TRIG/PRINT signal chatter (filter function)

The filter function, which eliminates chatter, is useful when connecting a foot switch or similar device to the TRIG/
PRINT signal.

1 Open the Settings screen.

1 Switch the function menu to
‘ [P.2-2 ] [04DJ] [LOCK | [SETTIHG] ‘ P.2/3.

m m 2 m The Settings screen appears.

2 Open the EXT. I/O Setting screen.

[MU 1 [HUR2 [HEAS [SYS F__|EBIH |

TRIG S0OURCE INT 4 ' Y

TRIG EDGE OFF=+0H

TRIG-FPEIMT FILT OFF Move the cursor to the [I/O] tab with
EOM MODE HaLO

JUOGE~BCOD MODE  JUDGE the left and right cursor keys.

OVERMG EEE OUT  OFF
ExT I-0 TEST E=EC

| EXIT |

3 Select the filter function.

[MU 1 MUz [MEAS [Svs J1.0 [IF_ |BIM |
TRIG SOURCE INT 1@ ' P Selection

- - —p—— =

TRIG-FRINT FILT [ 050 m=

— 2
JUDGE~BECO MODE  JUDGE m ON
OYRERENG ERR OUT OFF

EXT I~0 TEST EXEC m OFF (default)

| EXIT | [ W || oFF |
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9.4 External I/O Settings

4 Set the response time.

[Mux 1 [HU=z [HEAS[SYS [1-0 [IF_ [EIM |
TRIG SOURCE INT
TRIG<PRIMT FILT 0OH =R m=

[ = [y

JUOGE-ECO MODE  JUDGE
OVYRRNG ERR OUT OFF
EXT 10 TEST  EXEC

| EXIT |

EDIT

14>
Move the cursor to the setting you wish
to configure. Make the value editable

with the m key.
Move among Change
24 ' .digits. 4 . b

values.
Move the cursor to the digit you wish to

Setting range: 50 ms to 500 ms (default: 50 ms)

Filter function (TRIG signal example)

* Using the On edge

set with the left and right cursor keys.
Change the value with the up and
down cursor keys.

3 m Accept
( @ Cancel)

Return to the Measurement
screen.

(Chatter)
TRIG ON OFF
Response
time
Measurement processing Measurement
» Using the Off edge
(Chatter)
TRIG ON OFF
Response
) time
Measurement processing Measurement

Hold the input signal until the response time elapses.
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9.4 External I/O Settings

Setting EOM signal

You can select whether to hold EOM signal output until the next trigger is input or output a user-spec-
ified pulse width.

IMPORTANT
When using the internal trigger [INT], the EOM pulse width is fixed at 5 ms, regardless of the settings.

4 Open the Settings screen.

1 Switch the function menu to
‘ [F.2-2 | [0a0J] [LOCK | [SETTIHG] ‘ P.2/3.

m m 2 m The Settings screen appears.

2 Open the EXT. I/O Setting screen.
[MUs 1 [MUR2 [HEAS [SYS | INED| JF [BIH |

TRIG SOURCE INT < Y

TRIG EDGE OFF =0

TRIG-FPEINT FILT OFF Move the cursor to the [I/O] tab with
EOM MODE HaLDO

JUOCE~BCO MODE  JUOGE the left and right cursor keys.

OVERMG ERE OUT OFF
EXT I-0 TEST E+EC

| EXIT |

3 select the EOM signal output type.

[ 1 MUz [HEAS[svs [1-0 [IF [EIM |

TRIG SOURCE IMT 1€ ' D Selection

TRIG EDGE OFF+0HM

EOM MODE JEE 00 ms 2

kukuku e The EOM signal remains
OVRRHCZ ERR OUT OFF m g

EXT I~0 TEST EXEL asserted after end-of-measure-
ment (default)

[ EXIT | | HOLD | [PULEE |

m m m mThe specified pulse is output after

end-of-measurement.

m Return to the Measurement
screen.
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9.4 External I/O Settings

4 (When PULSE is selected)
Select the pulse width.

OVRRHG ERR OUT OFF
EXT 10 TEST  EXEC

| EXIT |

[Mux 1 [HU=z [HEAS[SYS [1-0 [IF_ [EIM |
TRIG SOURCE IMT

TRIG EDGE___ OFF=OM

EOM MODE PULSE [EEms
T ™ -

EDIT

Setting range: 1 ms to 100 ms (default: 5 ms)

242

14f»
Move the cursor to the setting you wish
to configure. Make the value editable

with the m key.
Move among Change
24 ' .digits. 4 . b

values.
Move the cursor to the digit you wish to

set with the left and right cursor keys.
Change the value with the up and
down cursor keys.

3 m Accept
( @ Cancel)

Return to the Measurement
screen.



9.4 External I/O Settings

Switching output modes (JUDGE mode/ BCD mode)

1 Open the Settings screen.

‘ [Pz-2 | [0aDJ | [ LOCKE |

[SETTIHG] ‘

2 Open the EXT. I/O Setting screen.

[MUE 1 [MUx2 [MESS [sys | M| |F__ [BIN |
TRIG SOURCE IM
TRIG EDGE OFF+0H
TRIG-FRINT FILT OFF
EOM MODE HOLD
JUDCE-ECD MODE  JUDGE
OVRRHG ERR OUT OFF
EXT I.~0 TEST EXELC
[ EXIT |
3 Select the output mode.
[ 1 (M2 [MEAS [SYS [1-0 [IF [EIM |
TRIG SOURCE IMT
TRIG EDGE OFF=+0M
TRIG-PRINT FILT OFF
JUDGE-ECD MODE
EXT 1.0 TEST  EXEC
[EXIT | |Juoce | [ BCO |

243

1 m Switch the function menu to
P.2/3.

2 m The Settings screen appears.

O
Move the cursor to the [I/0] tab with
the left and right cursor keys.

146@ ' P Selection

2
mJudgment mode (default)

m BCD mode

Return to the Measurement
screen.




9.4 External I/O Settings

Over-range error output

When the measurement value falls outside the range or a constant current fault occurs (current fault mode:
over-range), an ERR signal of the EXT. I/O output is output.

4 Open the Settings screen.

‘ [Fz-2| [0aDd | [ LOCE |

[SETTIHG] ‘

2 Open the EXT. I/O Setting screen.

[BL 1 [MU2 [HEAS [Svs | I |F [BIH |
TRIG SOURCE T
TRIG EDGE OFF+0H
TRIG-PRIMT FILT OFF
EOM MODE HOLD
JUDCE~BCD MODE  JUDGE
OVERMG ERR OUT OFF
EXT I-0 TEST EXEL
EXIT
3 Turn [OVRRNG ERR OUT] ON.
[MU 1 [MUxE [MEAS [Svs [1-0 [IF_ [EIM |
TRIG SOURCE IMT
TRIG EDGE OFF+0H
TRIG-PRIMT FILT OFF
EOM MODE HOLD
e ——————————
OVRRHE ERR OUT [
EXIT | oW || oFF |
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1 m Switch the function menu to

P.2/3.

2 m The Settings screen appears.

O
Move the cursor to the [I/O] tab with
the left and right cursor keys.

146€ ' P Selection

2
s B
mOFF (default)

m Return to the Measurement
screen.



9.5 Checking External Control

9.5 Checking External Control

Performing an 1/O test (EXT. I/O test function)

In addition to switching output signals on and off manually, you can view the input signal state on the screen.

4 Open the Settings screen.

1 Switch the function menu to
‘ [P2-3 1 [0oa0d ]| [ LocK | [SETTIHG] ‘ P.2/3.

m m 2 m The Settings screen appears.

2 Open the EXT. l/O Setting screen.

[M 1 [Mus2 [MESS [svs | I IF [BIH |

TRIG S0OURCE INT < Y

TRIG EDGE OFF=0H

TRIG<FEINT FILT OFF Move the cursor to the [I/0] tab with
EOM WODE HaLO

JUOCE~BCO MODE  JUOGE the left and right cursor keys.

OVERMG ERE OUT  OFF
EXT I-0 TEST E+ELC

| EXIT |

3 Open the EXT. I/O Test screen.

[ 1 M2 [MEAS [SYS (120 [IF [EIM |

TRIZ SOURCE INT 14¢ ' P Selection

TRIZ EDGE OFF-+0H

TRIG-PEINT FILT OFF

EOM HMODE HOLD 2 m Open the Test screen.

JUDGE-ECD MODE JUDGE

T e ]

ExT I-0 TEST  [f0R

| EXIT | | EXEC |
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9.5 Checking External Control

4 Perform the EXT. I/O test.

|E®T 1.0 TEST 1.0 TYPE:NPH_|Output signals |
| EOM | EERR IMDEX] [ HI Allows you to perform signal operations.
[ Lo | (0B ] [EIHG | [EIHT] [EIHZ] (ON: Reverse video; OFF: Normal display)
[EInz | [EINa] [EIME] [EINE] [EINT _ .
[Eing ] [BINg ] [oUTo | o= | e ' p: Select signal.

MUACE O0ADJ  ECOLO CAL  KLOCK
LOADD Loans  Loand || ([EER: Tum signal ON

LOnDE FLI CHRST  PRIMT
ofFF | \ m: Turn signal OFF.
\

| | EXIT |

| oM ||
m m m [Input signals |

Displays the signal state.
(ON: Reverse video; OFF: Normal display)

m Return to the EXT. I/O Setting
screen.
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9.6 Supplied Connector Assembly

9.6 Supplied Connector Assembly

The EXT. I/0 connector and shell are supplied with the instrument. Assemble as shown below.

IMPORTANT

» Use shielded cables to connect a PLC to the EXT. I/O connector. Using non-shielded conductors
could result in system errors from electrical noise.

» Connect the shield to the ISO_COM pin of the EXT. I/O connector.

Required tools:
» Screwdriver

» Shielded wiring
» Soldering iron

B Screw (+/-) #4-40UNC (16.9 mm overall length)
Included accessories

* B Screw (+/-) #4-40UNC (16.9 mm overall length) ........ 2 = E Nut #4-40UNC
* C Screw (+/-) #4-40UNC (12.6 mm overall length) ........ 2

* D Screw (-) #4-40UNC (15.0 mm overall length) ........... 2 §//< \

® E NUt#4-40UNC ..o 2 / [

® F Cable Clamps ...o..ooeeeeeeeeeeeeeeeeeeeeeeeee e 2 c / \ A Cover

* G Saddle Washers (shell protection) ...............cc.ccevueun.n.. 2 \/ (Identical halves)
* H Connector .........ccoveuiiieeieieeeeeeeeeee e 1

F Cable Clamps

C Screw (+/-) #4-40UNC

(12.6 mm overall length) ,
Shielded Cable

(recommended)

A
0D Screw (=) #4-40UNC
(15.0 mm overall length)

H Connector

‘(Tdcoren halves)
entical halves
% & G Saddle Washers

E Nut #4-40UNC B Screw (+/-)

D Screw (-) #4-40UNC

(15.0 mm overall length) #4-40UNC
(16.9 mm overall length)

Assembly Sequence

Solder the (shielded) cable wires to the supplied EXT. 1/0O connector (H) pins.

Affix the cable clamps (F) on the cable with screws (C).

Position the cable clamps (F) to fit properly inside the cover (A).

Insert screws (D) through the saddle washers (G).

In one half of cover (A), place connector (H), clamps (F), saddle washers (G) and screws (D).
Place the other half of cover (A) on top.

Affix the halves of the cover (A) together with screws (B) and nuts (E).
Be careful not to overtighten the screws, which could damage the covers.
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9.6 Supplied Connector Assembly
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10 Communications
(USB/RS-232C/LAN Interface)

AWARNlNG m Turn off all devices before connecting or disconnecting interface connec-

0 Failure to do so could cause the operator to experience an electric shock.

ACAU.HON B Do not disconnect the data cable during communications.
® Doing so could damage the instrument or the PC.

0 B Seat connectors securely.

Failure to do so could damage the instrument or prevent it from performing to specifica-
tions.

B Use the same ground for the product and computer.

If potential difference exists between the grounds of the instrument and the controller, con-
necting the data cable could damage the instrument or the PC or result in malfunctions.

B Once you’ve connected the cables, tighten the screws on the connectors.
Failure to do so could result in incorrect data transfer.
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10.1 Overview and Features

10.1 Overview and Features

The RS-232C, LAN, and USB interfaces can be used to control the instrument and acquire data.
You must select one communications interface for use. Communications control using different interfaces
cannot be performed simultaneously.

For the specifications, see “Communications Interface Specifications” (p.306).

See the section that’s relevant to your goal.

To control the instrument To acquire measured To control the instrument in a
with commands values without using simple manner without
To create a control program commands creating a program

(using dedicated software*")

Configure the interface to be used

“10.2 USB Interface” (p.251)
“10.3 RS-232C Interface” (p.253)
“10.4 LAN Interface” (p.256)

“10.5 Controlling the Instru- “10.6 Outputting Measured Val- Use the sample application soft-
ment with Commands and ues to External Devices without ware.*
Acquiring Data” (p-262) Controlling the Instrument with

Commands (Data Output Func-
tion)” (p.266)

Communications times

» There may be a display processing lag depending on the frequency and nature of any communications pro-
cessing performed.

» Time spent transferring data must be added when communicating with a controller.
LAN and USB transfer times vary with the controller.
RS-232C transfer times can be approximated with the following formula, where the transfer speed (baud
rate) is N bps using 1 stop bit, 8 data bits, no parity, and 1 stop bit, for a total of 10 bits:
Transfer time T (1 character/sec) = Baud rate N (bps) / 10 (bits)
Since measured values are 11 characters in length, the transfer time for 1 piece of data is 11/T.
Example: For a 9600 bps connection, 11 (9600 / 10) = Approximately 11 ms

* For more information about command execution times, see the Communications Command Instruction
Manual.*’

*1. The sample application software and the Communications Command Instruction Manual are available for

download from Hioki’s website.
See: "Information on download site"(p.1)
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10.2 USB Interface

I 10.2 USB Interface

Configuring communications

1 Open the Settings screen.

1 Switch the function menu to
‘ [P.2-2 ] [04DJ] [LOCK | [SETTIHG] ‘ P.2/3.

m m 2 m The Settings screen appears.

2 Open the Communications Interface Setting screen.

(ML 1 [HI2 [MEAS [SS [T1-0 IH |
INTERFACE RS232C 4 ' [ )
SPEED SE00bR= )
OATS OUT OFF Move the cursor to the [IF] tab with
CHO MOMITOR OFF the left and right cursor keys.

| EXIT |

3 select the interface type.

W 1 (Wl e TME &S [Sve (T (IF [BIM |
INTERFALCE T TEm 146@ ' P Selection

DATA OUT
CHO MOMITOR OFF

2
m USB Interface

[EXIT | [ Lad | [FRINT| [ UsSE | [RS232C)

4 Select the USB connection mode.

a1 (Wl e TME &S [2vs (T ITF [BIM |
IMTERFALCE UsE [ 14 ' P Move the cursor to the set-
ting you wish to configure.

CHMO MONITOR OFF 2
m USB keyboard mode (p.266)
m COM mode (default)

[ EXIT | [KEYBO| | COM |
m m m Return to the Measurement

screen.
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10.2 USB Interface

IMPORTANT

+ USB keyboard mode is provided for data output use only. When using commands, set the connec-
tion to COM mode.

* There is no need to install the USB driver in USB keyboard mode.

Installing the USB driver

000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

When the instrument is connected to a computer, the USB driver is automatically installed. Since the OS
standard driver is installed, it is not necessary to install another driver.
There is no need to install the driver when using the USB keyboard Class method.

Installation procedure

1 Log in to a user account on the PC with administrator privileges (for example, “administra-
tor”).

2 Connect the instrument and computer using a USB cable.

The USB driver is automatically installed.

After the installation is completed, the instrument is recognized.

* For Windows 10 or Windows11, [USB Serial Port (COMXx)] is displayed at the device manager port
(COM and LPT) when the USB is properly recognized. The COM number varies depending on the
environment.

* Even if an instrument with a different serial number is connected, there may be a notification that a
new device has been detected.

Connecting the USB cable

Connect the USB cable to the instrument’s USB terminal.

USB Interface of the PC

) [ E—|
Powen & —/—
ol _1d ol 1
USB cable -
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10.3 RS-232C Interface

10.3 RS-232C Interface

The RS-232C interface can be used to control the instrument. Set the same communication speed for the
controller and the instrument.

Configuring communications

4 Open the Settings screen.

1 m Switch the function menu to
‘ [Fz-3 | [0aDJ ]| [ LocK | [SETTINGI ‘ P.2/3.

m m 2 m The Settings screen appears.

2 Open the Communications Interface Setting screen.

[MUE 1 [MUR2 [MEMS [SYS |10 IH |

INTERFACE RS232C 4 [ )

SPEED SE00be= )
OATA OUT OFF Move the cursor to the [IF] tab with
CHO MOHITOR OFF

the left and right cursor keys.

| EXIT |

3 select the interface type.

Mkt 1% 1 Wl 1= [WE QS (o [T .0 ITF |EIH |

INTERFALCE EEEEER 14 ' P Selection
DATA OUT OFF
CHO MOHITOR OFF 2

m RS-232C Interface

| EXIT || L&MW | [PRINT || USE | [RSZ232C|
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10.3 RS-232C Interface

4] Select the interface transfer rate (baud rate).

[MU 1 [MUR2 [MEAS [SYS [T-0 |[IF  |EIN |

SPEED

14 ' P Selection

THD MONITOR | OFF 2

9600 (bps) (default)

3 19200 (bps)
([T 38400 (bps)

[ EXIT | [ 9600 | [19200] [22400 ] [115200| €T3 15200 (bps)

5 Select whether to enable or disable the Auto-Exporting function (DATA OUT) (p.266).

[ 1 M2 [MEAS [SYS |I-0 |IF  [BIM | 14 » Selection
IMTERFA&CE RS2320
DATA OUT [OH| 2

=R B Rt A 8 et —r

Enable auto-exporting
m Disable auto-exporting (default)

[ ExIT | | ov |[ oFF |
m m m m Return to the Measurement
screen.
p
IMPORTANT

» Some transmission speed (baud rate) settings may not be usable with some PCs due to a large error
component. In this case, switch to a slower setting.

+ To control the instrument with commands, set the Auto-Exporting function (DATA OUT) to [OFF].
If the function is set to [ON], the response of the measured values may be duplicated or commands
may not be accepted.

Configuring the controller (PC, PLC, etc.)

Be sure to make set up the controller as shown below.

» Asynchronous communication

» Transmission speed: 9600 bps,19200 bps, 38400 bps, 115200 bps (set to match the instrument setting)
» Stop bit: 1

+ Data length: 8

» Parity checking: None

* Flow control: None
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10.3 RS-232C Interface

Connecting the RS-232C cable

Connect the RS-232C cable to the RS-232C connector. When connecting the cable, be sure to tighten the
connector in place with screws.

@\@‘%’;;{b Male 9-pin D-sub
ALXY) #4-40 Screw lock

To connect the instrument to a controller (DTE), use a crossover cable
compatible with the connectors on both the instrument and the control-
ler.

The I/O connector is a DTE (Data Terminal Equipment) configuration.
This instrument uses only pins 2, 3, and 5. The other pins are uncon-

nected.
Pin Signal name Mutual connection circuit
Number|Code Addr. EIA | JIS name Remarks
1 DCD CF CD Carrier Detect Not used
2 RxD BB RD Receive Data
3 TxD BA SD Transmit Data
4 DTR CD ER Data Terminal Ready |ON level (+5 V to +9 V, constant)
5 GND AB SG Signal Ground
6 DSR CcC DR Data Set Ready Not used
7 RTS CA RS Request to Send ON level (+5 V to +9 V, constant)
8 CTS CB (O] Clear to Send Not used
9 RI CE Cl Ring Indicator Not used

Connecting the PC to the Instrument
Use a crossover cable with female 9-pin D-sub connectors.

Crossover Wiring

Female 9-pin Female 9-pin
D-sub D-sub
instrument-end PC/AT-end
Pin No. Pin No.
DCD 1 1 DCD
RxD 2 2 RxD
TxD 3 3 TxD
DTR 4 4 DTR
GND 5 5 GND
DSR 6 6 DSR
RTS 7 7 RTS
CTS 8 8 CTS
9 9

Recommended cable: Hioki L9637 RS-232C Cable (3.0 m)
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10.4 LAN Interface

10.4 LAN Interface

The instrument is equipped with an Ethernet 100BASE-TX interface. The instrument can be controlled with a

PC and other devices by connecting the instrument to a network via a LAN cable supporting 10BASE-T or
100BASE-TX.

Connecting the instrument and PC via a network

|
| —
Hub || Hub |

Set different IP addresses for different devices.

Connecting the instrument to a single PC

The instrument can be controlled with communications commands by creating a program with a TCP connec-
tion to the communications command port.
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10.4 LAN Interface

Configuration of communications

Information to be confirmed before configuration

The detailed settings of the instrument and external devices depend on whether the instrument is connected
to an existing network or a new network is formed with the instrument and a PC.

Connecting the instrument to an existing network
The following settings must be assigned in advance by the network system administrator (department).
Ensure that the settings are not in conflict with other devices.

* Address settings for the instrument
1= To [0 [ ST PRSP
SUbNEt MasK: ..o
+ Gateway
USING GatEWAY: ....oeiiiiiiiiiiiee e Yes/No
IP address (when using gateway): ........ccccocevveviiieeeeniiiieennn.

(Set to 0.0.0.0 if not using gateway)
* Port number for communications commands: ...............cc..e.... (Default setting: 23)

Forming a new network with the instrument and a PC

(Using the instrument on a local network not externally connected)
If no administrator is present or you are entrusted with the settings, the following settings are recommended.

Example settings

IP address Assign consecutive numbers as follows.
PC: 192.168.0.1
Instrument first unit: 192.168.0.2
Instrument second unit: 192.168.0.3
Instrument third unit: 192.168.0.4
!
Subnet mask: 255.255.255.0
Gateway: OFF
Communications command port number: 23
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10.4 LAN Interface

Settings

IP address

This address is used to identify each device connected on the network. Ensure
that the address is not in conflict with other devices.

Subnet mask

This setting is used to divide an IP address into an address part indicating the
network and an address part indicating the devices. Set the same value as the
subnet mask of the devices within the same network.

Default gateway IP
address

For network connection

If the PC to be used (communicating device) is on a network different from the
network to which the instrument is connected, set the IP address of the default
gateway.

If the PC is on the same network as the instrument, generally set the same
value as the IP address of the default gateway address of the PC setting.

Connecting the instrument and PC on a one-to-one basis, without using a
gateway
Set the IP address of the default gateway to 0.0.0.0.

Communications
command port number

Set the TCP/IP port number to be used for the connection.
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10.4 LAN Interface

Configuring communications

4 Open the Settings screen.

1 m Switch the function menu to
‘ [P2-3 1 [0oa0d ]| [ LocK | [SETTIHG] ‘ P.2/3.

m m 2 m The Settings screen appears.

2 Open the Communications Interface Setting screen.

MUz 1 [MURZ [MEAS[SYS [1-0| 10|
INTERFACE RS232C 4 ' [ )
SPEED Se00bF= )
O&aTa OUT OFF Move the cursor to the [IF] tab with
CHO MOMITOR arFF the left and right cursor keys.

| EXIT |

3 select the interface type.

‘ -~ IF EIH
IMTERFACE L&H 146@ ' P Selection
— — a0, Q00
Subret Mask 255 ZEE ,2EE 000
Default Gatewze Q00,000,000 ,000 2
FPor-1 003 mLAN Interface
M&c Address Oo-00-00-00-00-00
OaTa OuUT OFF
CHO MOMITOR OFF
[EZIT | [ LaM | [FRINT| [ usE | [Rs232C]

4 Set the IP address.

(MU 1[MU=Z [MEAS[SYS (1.0 [IF [BIM

TLITM™r~r—-.,.rm~ 1 AL 1 ‘ . .

IF Address (EE[E] . 000 . D00 . 000 Move the cursor to the setting you wish

Default Gatewss 000,000 .000 .000 to configure. Make the value editable

Fort 0023 with the m key.

MAC Address O0-00-00-00-00-00

OaTe OUT OFF Move among Change

CHD MOMITOR OFF 24 ' Baigits. 4 ' L
| EXIT | | EDIT | Move the cursor to the digit you wish to

m set with the left and right cursor keys.

Change the value with the up and
down cursor keys.

Accept
Setting range: 000.000.000.000 to 255.255.255.255 3 EIE) Accer
(default: 000.000.000.000) (@ cance)
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10.4 LAN Interface

B Sset the subnet mask.

(M1 [Muxz [MEAS[SYS [1-0 [IF  [BIM | 1 ' 'S
IMTERF ACE LA
s oo oo oo oo Move the cursor to the setting you wish
subnet Hask B 255 255 . 000 to configure. Make the value editable
Port 0023 with the [P key.
HMAC Address 00-00-00-00-00-00 "
OATA OUT OFF ove among Change
CWO MOMWITOR aOFF 24 ' .digits. ¢ ' .values.
| EXIT | EOIT Move the cursor to the digit you wish to
m set with the left and right cursor keys.
Change the value with the up and
down cursor keys.
Setting range: 000.000.000.000 to 255.255.255.255 3 E1E) Accept
default: 255.255.255.000
( ! ) (@ Cancel)
6 Set the default gateway.
(MU 1 [MURZ [HEAS [S¥S [T-0 |IF  [BIM | 14 ' >
INTERFALCE L&
IF Address 000 .000 . 000 000 Move the cursor to the setting you wish
Oefault Catewzw m-DDD 000,000 to Configure. Make the value editable
. — with the [[Z]) key.
MAC Address Oo0-00-00-00-00-00
DATA OUT 0OFF Move among Change
CHO MOMITOR OFF 24 ' .digits. 4 .values.
| EXIT | | EDIT | Move the cursor to the digit you wish to
m set with the left and right cursor keys.
Change the value with the up and
down cursor keys.
Setting range: 000.000.000.000 to 255.255.255.255 3 ELE) Accent
(default: 000.000.000.000 (OFF)) (® Cancel)
7 Set the communications command port.
(MU 1 [MURZ [HEAS [S¥S [T-0 |IF  [BIM |
INTERFALCE L& 14 >
IF Addre=ss oog 000 000,000 i i
Subnet Mol acc 'acc et Ooo Move tr.1e cursor to the setting youl wish
S S N S S e e e to configure. Make the value editable
Fort (K] with the m key.
DATA OUT — OFF T Move among Change
CHO MOMITOR OFF 24 ' .digits. ' values.
| EXIT | | EDIT | Move the cursor to the digit you wish to

m m set with the left and right cursor keys.

Change the value with the up and
down cursor keys.

Setting range: 11 to 65535 (except 80)
(default: 23) 3 E5E) Accept

( @ Cancel)

260



10.4 LAN Interface

8 Select whether to enable or disable the Auto-Exporting function (DATA OUT) (p.266).

[MUE A [MUR2 [MEAS [S¥YS |[T-0 |IF  |EIW | Selecti
INTERFACE LAH 14¢ ' P Selection
IF Address Qo0 000,000,000
Subnet Mask ZCE 255,255,000
Default Gatewssy 0O0.000 000 000 2 9 N
DATS OUT
skl ————
[ERIT | | o4 || oFF |
m m m m Return to the Measurement
screen.
IMPORTANT

To control the instrument with commands, set the Data Output function (DATA OUT) to [OFF] (p.254). If
the function is set to [ON], the response of the measured values may be duplicated or commands may
not be accepted.

Connecting the LAN cable

Connect a LAN cable to the instrument’s LAN connector.

ACAU“ON B If routing a LAN cable outdoors or over more than 30 m, attach a LAN surge protec-
tor other suitable protective device.

0 Failure to do so could cause damage to the product due to increased susceptibility to the
effects of induced lightning.

Recommended cable: LAN cable supporting 100BASE-TX or 10BASE-T
(both straight and crossover cables can be used)

Green LED —__#% __. Orange LED

On: Linking \_‘ Off: 10BASE-T
Blinking: On: 100BASE-TX
Communicating

Rear

If the green LED does not light up even when the instrument is connected to the LAN, the instrument or con-
nected devices may be malfunctioning or the LAN cable may be broken.
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10.5 Controlling the Instrument with Commands and Acquiring Data

10.5 Controlling the Instrument with Commands and
Acquiring Data

For more information about communications commands and query notation (from the communications mes-
sage reference), see the Communications Command Instruction Manual. The Instruction Manual can be
downloaded from Hioki’s website.

See: "Information on download site"(p.1)

When creating programs, the command monitor function (p.263) can be used to display commands and their
associated responses on the Measurement screen.

( IMPORTANT
* When the interface setting is set to the printer, proper command operation is not guaranteed. Do not
send commands.
« To control the instrument with commands, set the Data Output function (DATA OUT) to [OFF] (p.254).
If the function is set to [ON], the response of the measured values may be duplicated or commands
may not be accepted.

Remote and local states

During remote control operation, [RMT] appears on the Measurement screen, and all except the MENU
key are disabled.
m Pressing [LOCAL] disables remote control and re-enables the operating keys.

(IHT [ 1o00us |SLow: g TG | EHT
200«

1200.000 o

| LocaL |
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10.5 Controlling the Instrument with Commands and Acquiring Data

Displaying communications commands (command monitor function)

The command monitor function can be used to display responses to communications commands and queries
on the instrument’s screen.

1 Open the Settings screen.

1 m Switch the function menu to
‘ |P2-3 || 0a0d | | LOCE | [SETTING] ‘ P.2/3.

m m 2 m The Settings screen appears.

2 Open the Communications Interface Setting screen.

MUz 1 [MURZ [MEAS[SYS [1-0| 10|
INTERFACE RS232C 4 ' [ )
SPEED Se00bF= )
O&aTa OUT OFF Move the cursor to the [IF] tab with
CHO MOMITOR arFF the left and right cursor keys.

| EXIT |

3 Enable or disable the command monitor function.

[MU3 1 [H2 [MEAS [svs [1-0 [IF  [BIM |

INTERFACE RS232C 14 . P Selection
SPEED 3500bes
CHOD MOMITOR [OH] 2 | N

T} OFF (default)

EXIT I | [ oFF |

OH
m m m m Return to the Measurement

screen.

4 Command and queries will be displayed on the bottom of the Measurement screen.

(IHT[1000un | FAST [agls EMT

120000040 200

COMMAHD HOMITOR
KIOM?4
HIEHI RM3EAE , QO0Q00000 .\ .00 4

RES :REANG  1000e-E4
:SAMP :REATE FASTS

| LocaL |
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10.5 Controlling the Instrument with Commands and Acquiring Data

Messages displayed in the command monitor and their meanings

If an error occurs during command execution, the following information will be displayed:
+ Command error (improper command, improper argument format, etc.)

> #CMD ERROR
* Argument out of range
> #PARAM ERROR

Execution error

> #EXE ERROR

The approximately location of the error will also be shown.
« Argument error (-1 is out of range)
> :RES:RANG -1

> #

~ PARAM ERROR

» Spelling error (for example, using “RENGE” instead of “RANGE”)
> :RES:RENGE 100

> #

~ CMD ERROR

\

IMPORTANT
» If an illegal character code is received, the character code will be shown in hexadecimal notation

enclosed in angle brackets (< >).

For example, the character OxFF would be displayed as <FF>, and 0x00 would be displayed as
<00>.

If all you see is hexadecimal characters like this when using the RS-232C interface, check the com-
munications conditions or try using a lower communications speed.

* When using the RS-232C interface

If an RS-232C error occurs, the following information will be displayed:

Overrun error (signal [0st) .......c.cooociieieiiiiiiene i, #Overrun Error
Break signal received..........ccccoociiiiiiiiiiiiee e #Break Error
Pty ©ITOF ..ottt #Parity Error
Framing €rror .........ooocueeiiiiiii i #Framing Error

If any of these messages is displayed, check the communications conditions or try using a lower com-
munications speed.

» The error position may shift, for example when sending a series of consecutive commands.
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10.5 Controlling the Instrument with Commands and Acquiring Data

Acquiring measured values at once (data memory function)

Operation slows when measured values are acquired after each measurement. To avoid this delay, up to
50 measured values can be stored in memory and acquired at once later.

Measured values are stored in memory as follows:

« Every time a measurement is performed by external (EXT) triggering
* When a trigger is applied during internally (INT) triggered measurement

The following three storage methods are available:
 Store upon receiving an EXT. /0O TRIG signal (p.203)

+ Store upon receiving a * TRG command

* Pressing the m key.

( IMPORTANT

» This function can only be enabled by communications command. The data memory function should be
enabled by communications command beforehand. This setting is not available from the front panel
key operation.

» Stored memory data cannot be viewed on the instrument’s screen. Use communications commands to
export stored data.

* Once 50 measured values have been stored, new measured values cannot be stored until the mem-
ory is cleared.

* When the multiplexer measurement terminals are selected, the data memory function is automatically
turned off.

Stored data is automatically erased at the following times:

+ when changing measurement conditions (range, low-power mode, pure resistance mode, measure-
ment current, OVC, A-OVC, 100 MQ range high-precision mode, TC, A-TC)

» when changing memory function settings

» when the comparator is set (p.116)

* when changing BIN measurement function settings (p.126)

* when AT is set (p.136)

* upon system reset (p.156)

» when turning off the instrument
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10.6 Outputting Measured Values to External Devices without Controlling the Instrument with Commands (Data Output Function)

10.6 Outputting Measured Values to External Devices
without Controlling the Instrument with Com-
mands (Data Output Function)

The measured value can be output to external devices via the communications interface without con-
trolling the instrument with commands.

The following two types of the Data Output function are available.

(1) Auto-Exporting Function (DATA OUT): RS-232C, LAN, USB (COM mode)
Data is output to serial communications (COM, RS-232C communication) verification software or to a
receiving program created by the user.

When the external triggering is enabled: Once the measurement completes, the instrument can send the

data automatically.

When the internal triggering is enabled: When m is pressed or the EXT. I/0 TRIG signal is input,

the instrument sends the data.

When the automatic send (DATA OUT) function is enabled

TRIG settings

INT

EXT

When ENTER key depressed
Or TRIG signal input received

Most recent measured value output

Measurement performed once and
measured value after measurement
completes output

When measured value held with
auto hold function enabled

Held measured value output

Setting method:

Step B of “Configuring communications” in “RS-232C Interface” (p.254)

Step 8 of “Configuring Communications” in “LAN Interface” (p.261)

Step 4 of “Configuring Communications” in “USB Interface” (p.251)

(2) USB Keyboard Mode: USB (KEYBD)
Data is written to a text editor or spreadsheet application as if it were being typed on a keyboard.
Be sure to launch the text editor or spreadsheet application and position the cursor where you wish the
data to be written before outputting the data. Improper placement of the cursor will cause the data to be
overwritten at that point. Be sure to set the input mode of the PC to single-byte characters.

When m is pressed or the EXT. I/0 TRIG signal is input, the instrument sends the data.
The data can be output only if the internal triggering is enabled.

TRIG settings

INT

EXT

When ENTER key depressed
Or TRIG signal input received

Most recent measured value output

When measured value held with

auto hold function enabled

Held measured value output
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10.6 Outputting Measured Values to External Devices without Controlling the Instrument with Commands (Data Output Function)

m Input as if typing on a keyboard
- N b Output the measured value
T —— :] .
— Text editor
. Spreadsheet
application
O [

Setting method:
This method can be used when the trigger source is set to [INT] (internal triggering) and the USB inter-

face is set to [KEYBD] (USB keyboard).

Step 3 in “10.4 External 1/0 Settings” (p.236)

| Tvat 752 1 10l 1 [WE B [ I1-0 [IF |BIH |
TRIG SOURCE INT

T Eyy=pgrerereT ey |
TRIG-PRIMT FILT OFF
EOM MODE HOLD
JUDGE~ECD MODE JUJDGE
OYRRMG ERR QUT OFF
EXT I-0 TEST EXELC

[ExIT | [ IHT || EXT |

Step 4 of “Configuring communications” in “USB Interface” (p.251)

[ME MLz IMFas [svs [T-0 [TF |BIM |
INTERFALCE USE [AREN
[ EXIT | [KEYED| | COM |
IMPORTANT

This function cannot be used when the scan function is set to auto or step while using the MUX measure-
ment terminals.
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10.6 Outputting Measured Values to External Devices without Controlling the Instrument with Commands (Data Output Function)

Output data format

Measured value format when scaling is off
(The measured value format varies depending on scaling. (p.93))

Changing the number of digits in the measured value will not change the format. Undisplayed digits have a

value of 0.

* Resistance value (Absolute value display, unit: Q)

Low-power Measurement Measured value +OvrRng Measurement fault
mode range
OFF 1000 pQ |+oooo.oooE-06 +1000.000E+17 +1000.000E+27
10 mQ|+oo.0o0o000E-03 +10.00000E+19 +10.00000E+29
100 mQ |+ooo.0oooE-03 +100.0000E+18 +100.0000E+28
1000 mQ|*oooo.oooE-03 +1000.000E+17 +1000.000E+27
10 Q|*0o.0o0oooE+00 +10.00000E+19 +10.00000E+29
100 Q|*ooo.ooooE+00 +100.0000E+18 +100.0000E+28
1000 Q|*oooo.oooE+00 +1000.000E+17 +1000.000E+27
10 kQ |*oo.00o0o00E+03 +10.00000E+19 +10.00000E+29
100 kQ |*0oo.0000E+03 +100.0000E+18 +100.0000E+28
1000 kQ |*oooo.oooE+03 +1000.000E+17 +1000.000E+27
10 MQ |*0o.00oo00E+06 +10.00000E+19 +10.00000E+29
100 MQ |*¥ooo.0oooE+06 +100.0000E+18 +100.0000E+28
1000 MQ |*oooo.oooE+06 +1000.000E+17 +1000.000E+27
ON 1000 mQ|*oooo.ooE-03 +1000.00E+17 +1000.00E+27
10 Q|*0o.00o00E+00 +10.0000E+19 +10.0000E+29
100 Q|*ooo.oooE+00 +100.0000+18 +100.000E+28
1000 Q |toooo.ooE+00 +1000.00E+17 +1000.00E+27

* Resistance value (Relative value display, unit: %)

Measurement fault
+100.000E+28

Measured value +OvrRng

+100.000E+18

+ooo.00o0E+00

» Temperature, temperature conversion display (unit: °C)

Measurement fault
+100.0E+28

Measured value +OvrRng

+100.0E+18

+ooo.0E+00

For positive measured values, a space (ASCII 20H) represents the “+” sign.
When +OvrRng is displayed, values are £+1E+20. When a measured value fault occurs, values are +1E+30.

Preparing connected equipment (PC or PLC)

When outputting data with the COM port

Place the equipment in the receive standby state. If connecting the instrument to a PC, launch the application
software and place it in the receive standby state.
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11.1 Connecting the Printer to the Instrument

11 Printing

(Using an RS-232C Printer)

Printing (p.271)

* Measured values and
comparator judgments

+ List of measurement
conditions and settings

 Statistical calculation results

Connecting the Printer Make instrument Make printer

to the Instrument settings. (p.270) settings

I 11.1 Connecting the Printer to the Instrument

AWARNING m Before connecting a printer, turn off the instrument and the printer.
0 m Connect the printer cable securely.

Connecting the cable while either device is powered on could cause the operator to experi-
ence an electric shock or damage the instrument or printer. Touching other conductive
parts when the cable is disconnected could cause a short-circuit or bodily injury.

Printer

The requirements for a printer to be connected to the instrument are as follows.
Confirm compatibility and make the appropriate settings on the printer before connecting it to the instrument.
See: “Instrument Settings” (p.270)

o Interface .....cccccceeeeiiiinnns RS-232C

* Characters per line .......... At least 48

« Communication speed .... 9600 bps (default setting)/ 19,200 bps/ 38,400 bps/ 115,200 bps
« Databits ....ccocceevveiiiinnnnn. 8 bit

» Parity checking ................ None

o Stop bit v 1 bit

* Flow control ..................... None

» Control codes .................. Must be able to print plain text directly.
* Message terminator (delimiter) ..........cccocoeiiiiiiieninnnn. CR+LF
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11.1 Connecting the Printer to the Instrument

Instrument Settings

1 Open the Settings screen.

‘ [Pz-2 | [0aDJd | [ LOCKE |

[SETTIHG] ‘

2 Open the Communications Interface Setting screen.

[ EXIT |

[HUz 1 [HUx2 [HEAS [SYS |10 | [ 1K |
IMTERFACE RS232C

SPEED SE00bes

DATA OUT OFF

CMD MOMITOR OFF

3 Select PRINT as the interface type.

Ml 1% 1 (Rl 122 (e A [owe TT ITF

[EIN |

THTERFACE PRINT
PRINT IMTRYL  OFF
PRINT COLUMM  1LIME
STAT AUTO CLEAR OFF

[EXIT | [ L&H | [PRINT] [

USE

| [Re232C]

270

1 m Switch the function menu to
P.2/3.

2 m The Settings screen appears.

O
Move the cursor to the [IF] tab with
the left and right cursor keys.

1€ ' P Selection
2 mTo use the printer

Return to the Measurement
screen.



11.2 Printing

11.2 Printing

Before printing
Verify that the instrument settings (p.270) are correct.

Printing measured values and comparator judgments

Printing by key operation

Pressing m on Measurement screen P.1/3 causes the current measured value to be printed.

When the temperature is not being displayed, only the resistance value will be printed. When the temperature
is being displayed, both the resistance value and the temperature will be printed.

See: “Switching the display” (p.57)

[THT[ 1000un [SLOWE [FREE
200

1200.000 o

[FPA-2 | [ IMFO | [ VIEW | [ STAT [ FRIMT|

Printing by external control

When the instrument’s EXT. I/O connector’s PRINT signal is turned ON (by shorting it with the EXT. I/0
connector’s ISO_COM pin), you can print measured values and judgment results.

+ To print continuously for each measurement, connect the EOM signal to the PRINT signal and set the instrument
to use the internal trigger.

+ To print after the completion of trigger-based measurement using an external trigger, connect the EXT. 1/0
EOM signal to the PRINT signal.

» When using the internal trigger setting with the statistical calculation function ON, statistical calculation will
be performed with the latest updated measured value when the PRINT signal is turned ON.
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11.2 Printing

Printing list of measurement conditions and settings

Press m[INFO] on the Measurement screen P.1/3 to display a list of settings first, and then press
X [PRINT] to print a list of measurement conditions and settings.
See: “Displaying a list of model and measurement conditions” (p.59)

IMFO Vet 1.00 Mo, 000000000
FAMGE 10mal 141 TRIG IMT
SPEED SLOWZ aYs  OFF I-0 HMPH
oV OFF DELAY 0.0ms I-F FPRINWT
&HOLD OFF CaLIBE AUTO
TC 20.0% 2330rPm
oabJ OFF
SCALE OFF
LIME AUTO(EDHZ)

| EXIT | [PRIMTI} |

Changing the number of columns printed per row

Normally a row consists of one column, but you can also print three columns per row.
When printing three columns per row, the temperature and interval time are not printed.
4 Open the Settings screen.

1 m Switch the function menu to
‘ [P2-3][0oa0d ]| [ LocK | [SETTIHG] ‘ P.2/3.

m m 2 m The Settings screen appears.

2 Open the Communications Interface Setting screen.

[MU= 1 [MUR2 [MEAS [SYS (10 | IH |

IMTERF&CE FEINT ' 4 ' [ )

SPEED SE00bp= )
FRIMT IMTEWL OFF Move the cursor to the [IF] tab with
PREINT COLUMH 1LIHE the left and right cursor keys.

STAT AUTO CLEAR OFF

| EXIT |

3 Select the number of print columns.

[MU 1 MUz [MEAS [svs 1.0 JIF  [EIM |

IMTERFACE FRIMT 14 ' D Selection
SPEED 9E00bes
PRIMT COLUMM 1LIME Zm 1 column (default)
Tt ormrmommme m 3 columns

| EXIT | | ILIHE | | 3LIME |

m Return to the Measurement

272



11.2 Printing

Interval printing

You can automatically print measured values at a fixed time interval.

4 Open the Settings screen.

1 m Switch the function menu to
‘ [P2-3 | [0ADJ | [ LOCK | |SETTIHGI‘ P.2/3.

m m 2 m The Settings screen appears.

2 Open the Communications Interface Setting screen.

[k 1 [MU2 [MEAS |SvS 10| IN |

INTERFACE FPRIWNT ' | ' [

SPEED SE00be= )
FRIMT IMTRWL aFF Move the cursor to the [IF] tab with
PREINT COLLMH 1LIME the left and right cursor keys.

STAT AUTO CLEAR OFF

| EXIT |

3 Enable the interval function.

[Mux 1 MU=z [MEAS [S¥S [1-0 JIF [EIM

IMTERFACE FRINT 146@ ' P Selection
PRINT IMTRWL [ 0001 s

—_——— = Zm ON

STAT AUTO CLEAR OFF

m OFF (default)

[ExIT | [ oM || oFF |
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11.2 Printing

4 Setthe interval.

[Muz 1 [MUxz[MEAS [SYS [1-0 [IF

[EIM |

IMTERFACE FEIMT

= = - - |

FREIMT IMTEWL

perp—r—r—r 1

STAT AUTO CLE&AR OFF

[ EXIT |

14f»
Move the cursor to the setting you wish
to configure. Make the value editable

with the m key.
Move among Change
24 ' .digits. L . >

values.
EDIT Move the cursor to the digit you wish to

Setting range: 0 to 3600 seconds

(Using a setting of 0 sec. disables automatic printing.)

Interval printing operation

m set with the left and right cursor keys.
Change the value with the up and
down cursor keys.

3 m Accept
( @ Cancel)

m Return to the Measurement
screen.

1 Interval printing starts with the m [PRINT] key or EXT. I/0O PRINT signal input.

2 Every time the set interval elapses, the elapsed time (in hours:minutes:seconds format)*1 and

measured value are printed.

Note that when m or EXT. I/O TRIG signal is input, the elapsed time and measured value

at that point in time are displayed.

3 Interval printing stops when the m [PRINT] key or PRINT signal input is received again.

*1. When the elapsed time reaches 100 hours, it is reset to 00:00:00 and starts counting from 0 again.

Example: 99 hours 59 minutes 50 seconds elapsed: 99:59:50
100 hours 2 minutes 30 seconds elapsed: 00:02:30

IMPORTANT

» Since measurement conditions and measured values will be mixed together when measurement con-
ditions are printed during interval printing, avoid printing settings while interval printing is in progress.
+ Interval printing cannot be used when the multiplexer’s scan function is set to auto or step.

274



11.2 Printing

Printing statistical calculation results

Statistical calculation results can be printed when statistical calculation is enabled (ON). To print,
select PRINT on the screen.

To enable statistical calculation:
See: “4.18 Performing Statistical Calculations on Measured Values” (p.129)

(When statistical calculation is enabled)

[THT] 1000un [SLOWE [FRE
200

1200.000 o

[ P2 || IMNFO || WIEW |J| STAT || PRINT |

STATISTICS
MUM 15 Sn 1.00000me
VAL 10 Sn—1  1.00000mse
AWG 1.00000ms Ce 050
Max  1.20000ms Cek 050
Mo = 1 Hi 0
MIN  0.50000ms IM 10
Mo = & Lo 1]
[ ExIT | [unoo | [cLEAR] [ BIM J[PRINTI] |

If no valid data exists, only the data count is printed. When only one valid data sample exists, standard devia-
tion of sample and process capability indices cannot be printed.
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11.2 Printing

Clearing statistical calculation results after each is printed

You can clear statistical calculation results automatically after each is printed.

1 Open the Settings screen.

Switch the function menu to
‘ [P2-2 ][040 ] [LOCK | [SETTIHG] ‘ P.2/3.

m m 2 m The Settings screen appears.

2 Open the Communications Interface Setting screen.

[HUz 1 [HUx2 [HEAS [SYS |10 | [ 1K |

INTERF&CE FEINT 4 ' d

SPEED SEQ0bR= )
FRIHMT IWTRYL OFF Move the cursor to the [IF] tab with
FRINT COLUMN ILINE the left and right cursor keys.

STAT AUTO CLEARE OFF

[ EXIT |

3 Enable the statistical calculation clear function.

[MU 1 MU=z [MEAS [svs 1.0 JIF  [EIM |

IMTERFACE PRINT 1 | ' P Selection

SPEED SE00be=

PRINT INTRWL  OFF o

STAT AUTO CLEAR [ m Turn ON the statistical calcula-

tion clear function.
Turn OFF the statistical calcula-
| EXIT | | | | OFF | tion clear function. (default)

m m m m Return to the Measurement

screen.
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11.2 Printing

Example Printouts

+ Resistance measured value, relative value, and temperature measured value (printing one col-
umn per row)

» Resistance measured value and temperature measured value
2023-10-01 14:24:02 99.9758mOhm
2023-10-01 14:25:54 9.9756m0Ohm
2023-10-01 14:27:02 -0.0058mOhm, ----
2023-10-01 14:28:02 99.9758k0Ohm, 25.0 C
2023-10-01 14:29:02 99.9758M0hm, +OvrRng
2023-10-01 14:30:02 +0OvrRng
2023-10-01 14:48:40  —-—-—==——-

» Comparator (ABS)
2023-10-01 14:49:02 99.9758mOhm Hi , 25.0 C
2023-10-01 14:50:02 10.9008mOhm IN
2023-10-01 14:51:02 9.9758m0Ohm Lo

* Comparator (REF%)

2023-10-01 14:52:11 10.000 % Hi

2023-10-01 14:53:11 -0.010 % IN

2023-10-01 14:55:11 -100.000 % Lo
+ BINON

2023-10-01 14:56:31 5.0007mOhm 01

2023-10-01 14:57:25 10.0005mOhm OB
+ ATON

2023-10-01 14:58:52 175.6 C

¢ Resistance measured value (printing three columns per row)
10.0004mOhm, 10.0006mOhm, 0.0004mOhm

+ Interval printing

00:00:00 10.0004mOhm
00:00:01 10.0011mOhm
00:00:02 10.0001mOhm
00:00:03 10.0005mOhm
00:00:04 10.0000mOhm
00:00:05 10.0005mOhm

¢ Multiplexer scan results W m

2023-10-01 14:00:11 Total judge FAIL
01 99.9758MOhm Hi FAIL
02 9.9758MOhm IN PASS
03 100.9758MOhm Lo PASS

Do not print results during scanning.
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11.2 Printing

+ List of measurement conditions and settings
MODEL RM3545A-2
NO. 000000000
VER. 1.00
RANGE 10mOhm (1A)
SPEED FAST

AVG 10
ovC ON
DELAY 10ms
A.HOLD OFF
CALIB AUTO
TC OFF

0 ADJ OFF
SCALE OFF
LINE AUTO (60Hz)
TRIG INT
I/0 NPN
I/F PRINT

+ Statistical calculation results (comparator)
DATE - TIME 2023-10-01 14:01:11
NUMBER 11

VALID 10

AVERAGE 1200.160mOhm

MAX 1200.200mOhm (No = 9)
MIN 1200.130mOhm (No = 1)
Sn 0.00020mOhm

Sn-1 0.00028mOhm

Cp 0.19

Cpk 0.03

COMP Hi 4

COMP IN 6

COMP Lo O

The “Valid” statistical calculation result indicates the number (count) of data samples not subject to errors
such as measurement faults.
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11.2 Printing

+ Statistical calculation results (BIN)
DATE - TIME 2023-10-01 14:01:11
NUMBER 11

VALID 10

AVERAGE 1200.160mOhm

MAX 1200.200mOhm (No = 9)

MIN 1200.130mOhm (No = 1)

Sn 0.00020mOhm

Sn-1 0.00028mOhm

BINO 10.000mOhm - 0.000mOhm 3
BIN1 20.000mOhm - 10.000mOhm 1
BIN2 30.000mOhm - 20.000mOhm 3
BIN3 40.000mOhm - 30.000mOhm 2
BIN4 50.000mOhm - 40.000mOhm 3
BIN5 60.000mOhm - 50.000mOhm 10
BIN6 70.000mOhm - 60.000mOhm 2
BIN7 80.000mOhm - 70.000mOhm 2
BIN8 90.000mOhm - 80.000mOhm 3
BIN9 100.000mOhm - 90.000mOhm 3
Out of BIN 5

The “Valid” statistical calculation result indicates the number (count) of data samples not subject to errors
such as measurement faults.
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12.1 General Specifications

I 12 Specifications

I 12.1 General Specifications

Operating environ- Indoor use, pollution degree 2, altitude up to 2000 m (6562 ft.)
men

Operating tempera-  0°C to 40°C (32°F to 104°F), 80% RH or less (non-condensing)
ture and humidity

range
Storage tempera- -10°C to 50°C (14°F to 122°F), 80% RH or less (non-condensing)
ture and humidity
range
Standards Safety EN 61010
EMC EN 61326 Class A
Power supply Rated supply voltage Commercial power supply 100V to 240 V AC

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

Rated power-supply frequency 50 Hz/60 Hz

Anticipated transient overvoltage 2500 V

Maximum rated power RM3545A: 40 VA

RM3546: 48 VA
Normal power consumption RM3545A: 16 W (measurement current 1 A, LCD on)
(reference value) RM3546: 20 W (measurement current 1 A, LCD on)

Backup battery life Approx. 10 years (reference value at 23°C)

Interfaces LAN, USB, RS-232C
Dimensions Approx. 215W x 80H x 306.5D mm (8.46W x 3.15H x 12.07D in.)(except protruding parts)
Weight Approx. 2.7 kg (6.0 Ib.) (RM3545A-1)
Approx. 3.4 kg (7.5 Ib.) (RM3545A-2, RM3546)
Product warranty 3 years
duration
Fuse F1.6AH 250 V (installed inside the main body, replaceable)

(RM3545A-1 and
RM3545A-2 only)

Included accesso-

ries See: p.2

Options See: p.3
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12.2 Input Specifications/Output Specifications/Measurement Specifications

12.2 Input Specifications/Output Specifications/Mea-
surement Specifications

Basic specifications

Measurement items Resistance, temperature

Measurement range

Resistance
LP*! | PR*2 100 MQ range Measuring range and full scale Nu?;fber
High-precision grang
ranges
000.000 uQ (1000 pQ range) to 1200.0 MQ (1000 MQ range)
OFF 10 MQ range or less: full scale = 1,000,000 digits 13
OFF - 100 MQ range or greater: full scale = 10,000 digits
ON 000.000 pQ (1000 pQ range) to 120.000 0 MQ (100 MQ range) 12
Full scale = 1,000,000 digits
_ 0.00 mQ (1000 mQ range) to 1200.00 Q (1000 Q range)
ON OFF Full scale = 100,000 digits 4

*1. Low-power mode (RM3545A only)
*2. Pure resistance mode

Temperature: =10.0°C to 99.9°C

Maximum allowable volt- 160 V DC, or 30 V AC rms and 42.4 V AC peak (between terminals)

age(RM3546 only) Resistance measurement cannot be performed when voltage is applied
Measurement signal Constant current

Measurement method DC four-terminal method

Measurement current 1A

500 mA (RM3546 only),

100 mA, 10 mA, 1 mA,

500 pA, 100 pA, 50 pA, 10 yA, 5 yA, 1 A, 1 yAor less,
100 nA

Depends on the measurement ranges

See: “Measurement accuracy” (p.290)

Measurement terminals Banana terminals
SOURCE A terminal  Current detection terminal
SOURCE B terminal  Current source terminal
SENSE A terminal Voltage detection terminal
SENSE B terminal Voltage detection terminal
GUARD terminal Guard terminal
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12.2 Input Specifications/Output Specifications/Measurement Specifications

Measurement time

Resistance measurement (tolerance: £10% *0.2 ms)

(1) When using the internal trigger source with continuous measurement on (free-run): Time of 1 measurement
when the measurement target is connected

Calculation formulas

ovc*! or A-ovCH! Measurement time

OFF

El+(D+F)xN+G

ON (C+D+EI+E2+ F)x2xN+G

(2) When using an external trigger source or with continuous measurement off (non-free-run): From trigger input until
EOM turns on

Calculation formulas

ovc*! or A-ove*! Measurement time

OFF

A+B+C+E2+(D+El)xN+F+G

ON A+B+(C+D+EI+E2+F)x2xN+G

*1. In the 1000 pQ range, OVC or A-OVC are fixed to on.

Calculate the measurement time with (1) and (2) by substituting the following values of A to G and /V into
the calculation formulas.

A: Trigger detection time (unit: ms)  B: Contact improvement time (unit: ms) C: Delay setting (unit: ms)

TRIG logic setting Time Contact |mpr.ove- Time Time
ment function
ON edge 0.1 OFF 0.0 Varies with setting.
OFF edge 0.3 ON 0.2

D: Integration time (unit: ms) (detected voltage data acquisition time)

FAST MEDIUM
LP Range SLOW1 SLOW2
50 Hz 60 Hz 50 Hz 60 Hz
OFF 1000 kQ or less 0.3*1 20.0 16.7 100 200
10 MQ or more 20.0 16.7 20.0 16.7 100 200
ON*2 All ranges 20.0 16.7 40.0 33.3 200 300

*1. When using the MUX measurement terminals, the integration time is 1.0 ms in the 1000 yQ range and
10 mQ range.
*2. RM3545A only

E1: Internal wait time 1 (unit: ms) (Processing time before and after integration measurement)

Time

0.3
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E2: Internal wait time 2 (unit: ms) (Processing time before and after integration measurement)

LP: Off and PR: Off PR: On
Measure- 100 MQ Range Rande Measure- Time
Range ment cur- Time High-precision 9 ment current
rent mode oR1000 40 High 20
High 40 H *
1000 pQ 9 1 Low*! 20
Low 100 High 20
High 40 PR10 mQ
10 mQ . 100 Low*’ 20
Low PR100 mQ - 20
High 40
100 mQ =" 21 LP: On (RM3545A only)
High 23 Range Time
1000 mQ
Low 1.3 LP1000 mQ 15
High 1.5 -
100 LP10 Q 35
Low 1.8 LP100 Q 35
High 1.6
100 Q 9 LP1000 Q 36
Low 21
1000 Q 21
10 kQ 6.0
100 kQ 16
1000 kQ 130
10 MQ B 500
1300 ON
100 MQ
320 OFF
1000 MQ 340 OFF
*1. RM3546 only
F’: Calculation time (unit: ms)
Setting Time
Statistical calculation: OFF
Scaling: OFF 0.1
Measured value display switching: None
G Self-calibration time (unit: ms)
Self-calibration setting Time
Auto 5.0
Manual 0.0
N: Number of averaging iterations**
Trigger source, continuous measurement Number of iterations
When using the INT trigger source with continuous measurement on (free- 1%2
run) (Moving Avg.)

When using an EXT trigger source or with continuous measurement off

1 i 1 *3
(non-free-run) Varies with setting.

*2. Calculate with N = 1, irrespective of the set number of average iterations.

*3. When using the SLOW2 measurement speed with LP on, calculate with N = 2 even if the averaging is set to off.
(RM3545A only)

*4. For the RM3546, if A-OVC is set to ON, the averaging is enabled even when the number of averaging iterations is OFF.
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(3) Shortest measurement times when using the INT trigger source with continuous measurement on (free-run)

(unit: ms)
LP: Off (tolerance: £10% +0.2 ms)
FAST MEDIUM
Range SLOW1 | SLOW2
50 Hz | 60Hz | 50Hz | 60 Hz
1000 kQ or less 1.0%1 20.7 17.4 101 201
10 MQ or more 20.7 ‘ 17.4 20.7 17.4 101 201

*1. When using the MUX measurement terminals, the shortest measurement time is 1.7 ms in the 1000 uQ
range and 10 mQ range.

LP: On (tolerance: £10% 0.2 ms, only with OVC is on) (RM3545A only)

FAST MEDIUM
Range SLOWA1 SLOW2
50Hz | 60Hz | 50Hz | 60 Hz
LP1000 mQ 71 64 111 98 431 631
LP10Q| 111 104 151 138 471 671
LP100 Q| 1M1 104 151 138 471 671
LP1000 Q| 113 106 153 140 473 673

Shortest conditions
Delay: 0 ms, OVC: Off, Self-calibration: MANUAL,
Contact improvement: Off, Scaling: Off
Measured value display switching: none
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(4) Shortest measurement times when using the EXT trigger source or when continuous measurement off (non-free-
run) (unit: ms)

LP: Off and PR: Off (tolerance: £10% +0.2 ms)
B RM3546 (if AVERAGE is set to 2)

FAST MEDIUM 100 MQ
Measure- range
Range ment cur- | A-OVC SLOW1 | SLOW2 | High-pre-
rent 50Hz | 60Hz | 50Hz | 60 Hz cision
mode
OFF - - - -
High
ON 163 242 229 562 962
1000 pQ
OFF - - - -
Low
ON 403 482 469 802 1202
OFF 41 81 74 241 441
High
ON 163 242 229 562 962
10 mQ
OFF 101 141 134 301 501
Low
ON 403 482 469 802 1202
OFF 41 81 74 241 441
High
ON 163 242 229 562 962
100 mQ
OFF 3.5 43 36 203 403
Low
ON 11 90 77 410 810
OFF 3.7 43 37 203 403
High
N 12 1 7 411 11
1000 mQ © o 8 8
OFF 2.7 42 36 202 402
Low -
ON 8.1 87 74 407 807
OFF 2.9 42 36 202 402
High
ON 8.9 88 75 408 808
10Q
OFF 3.2 43 36 203 403
Low
ON 10 89 76 409 809
OFF 3.0 42 36 202 402
High
ON 9.3 88 75 408 808
100 Q
OFF 3.5 43 36 203 403
Low
ON 11 90 77 410 810
OFF 3.5 43 36 203 403
1000 Q
ON 11 90 77 410 810
10 kQ 7.4 47 40 207 407
100 kQ 17 57 50 217 417
1000 kQ - 131 171 164 331 531
10 MQ - 541 534 541 534 701 901
1341 1334 1341 1334 1501 1701 ON
100 MQ
361 354 361 354 521 721 OFF
1000 MQ 381 374 381 374 541 741 OFF

286



12.2 Input Specifications/Output Specifications/Measurement Specifications

B RM3545A, RM3546 (if AVERAGE is set to off)

FAST MEDIUM 100 MQ
Measure- range
Range ment cur- ovC SLOW1 | SLOW2 | High-pre-
rent 50Hz | 60Hz | 50Hz | 60 Hz cision
mode
OFF - - -
High
ON 82 121 114 281 481
1000 uQ
OFF - - -
Low*"
ON 202 241 234 401 601
OFF 41 61 57 141 241
High
ON 82 121 114 281 481
10 mQ
OFF 101 121 117 201 301
Low*"
ON 202 241 234 401 601
OFF 41 61 57 141 241
High
ON 82 121 114 281 481
100 mQ
OFF 2.9 23 19 103 203
Low
ON 5.7 45 39 205 405
OFF 3.1 23 20 103 203
High
N A 4 2 40
1000 mQ o 6 6 39 06 6
OFF 21 22 19 102 202
Low -
ON 41 44 37 204 404
OFF 23 22 19 102 202
High
ON 45 44 37 204 404
10Q
OFF 26 22 19 102 202
Low
ON 51 45 38 205 405
OFF 24 22 19 102 202
High
ON 4.7 44 38 204 404
100 Q
OFF 2.9 23 19 103 203
Low
ON 5.7 45 39 205 405
OFF 2.9 23 19 103 203
1000 Q
ON 5.7 45 39 205 405
10 kQ 6.8 27 23 107 207
100 kQ 17 37 33 117 217
1000 kQ - 131 151 147 231 331
10 MQ - 521 517 521 517 601 701
1321 1317 1321 1317 1401 1501 ON
100 MQ
341 337 341 337 421 521 OFF
1000 MQ 361 357 361 357 441 541 OFF

*1. RM3546 only
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LP: ON (tolerance: £10% £0.2 ms, only with OVC is on) (RM3545A only)

H RM3545A
FAST MEDIUM
Range SLOWA1 SLOW2
50Hz | 60Hz | 50Hz | 60 Hz

LP1000 mQ 71 64 1M1 98 431 1262
LP10Q| 1M1 104 151 138 471 1342
LP100 Q| 111 104 151 138 471 1342
LP1000 Q| 113 106 153 140 473 1346

PR: On (tolerance: £10% +0.2 ms)
B RM3546 (if AVERAGE is set to 2)

Measure- FAST MEDIUM
Range ment cur- | A-OVC SLOW1 SLOW2
50Hz | 60Hz | 50Hz | 60 Hz
rent
High (())FNF 8-3 162 - 149 45-32 85-32
PR 1000 uQ
Low! OFF - - - -
ow ON 83 162 149 482 882
OFF 21 61 54 221 421
High
ON 83 162 149 482 882
PR10 mQ
OFF 21 61 54 221 421
Low*'
ON 83 162 149 482 882
OFF 21 61 54 221 421
PR100 mQ —
ON 83 162 149 482 882

B RM3545A, RM3546 (if AVERAGE is set to off)

Measure- FAST MEDIUM
Range ment cur- ovC SLOW1 SLOW2
50 Hz 60 Hz 50 Hz 60 Hz
rent
High OFF _ - _ _
PR 1000 uQ 9 ON 42 81 74 241 441
H L OFF - - - 5
ow ON 42 81 74 241 441
OFF 21 41 37 121 221
High
ON 42 81 74 241 441
PR10 mQ
OFF 21 41 37 121 221
Low*’
ON 42 81 74 241 441
OFF 21 41 37 121 221
PR100 mQ —
ON 42 81 74 241 441

*1. RM3546 only

Shortest conditions
Delay: 0 ms, TRIG logic setting: On, Self-calibration: MANUAL,
Contact improvement: Off, Scaling: Off, Measured value display switching: none

If LP is set to On (RM3545A only)
OVC is fixed to On, if measurement speed is set to SLOW?2, averaging is fixed to 2 times
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Resistance D/A Output
(response time:
measurement time +
max. 1 ms)

Shortest 2.0 ms (tolerance: £10% +0.2 ms)

Shortest conditions Trigger source INT, LP: Off, 1000 kQ or lower range,
Measurement speed: FAST, Delay: 0 ms, Self-calibration: MAN-
UAL

Temperature measurement
(thermistor sensor)

2 s (reference value)

Temperature measurement
(analog input)

50 ms (reference value), no moving average

Accuracy specifications

000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

Accuracy guarantee condi-
tions

Accuracy guarantee duration
1 year

Accuracy guarantee temperature and humidity range
23°C +5°C (73.4°F +41°F), 80% RH or less

Accuracy specifications conditions
Self-calibration function set to AUTO
(Self-calibration function set to MANUAL, temperature fluctuations after self-calibra-
tion within £2°C and interval within 30 min.)

Temperature coefficient
Add (x1/10 of measurement accuracy per °C) from 0°C to 18°C and from 28°C to
40°C.

Warm-up time
At least 60 minutes (When the instrument warms up for less than 60 minutes, mea-
surement accuracy will be twice the value indicated in the accuracy table.)

Effect of radiated
radio-frequency electro-
magnetic field

At 10 Vim

RM3545A 8% of full scale (10 MQ range or less),
20% of full scale (100 MQ range or greater)

RM3546 8% of full scale

Effect of conducted
radio-frequency electro-
magnetic field

5% of full scale at 10 V

Effects of external magnet-
ic field

At 30 A/m
RM3545A 3% of full scale
RM3546 5% of full scale
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Measurement accuracy

Resistance measurement
LP: Off and PR: Off

Measurenlgnt Measurement accuracy +(% of reading + % of full scale)*? Additional Max. 100 MQ
Max. mea-| current accuracy Range
OVC, ) open-ter- )
Range | surement without . High-
1 | Switc A-OVC minal -
range ) FAST MED SLOW1 SLOW?2 0ADJ precision
hing 2 voltage
(% f.5.)* mode
OFF =
High 1A
1000/ 1200.000 ON |0.045+0.075 0.045+0.020 0.045+0.010
Ve HQ OFF = -
Low | 500 mA
ON |0.090+0.150 0.090+0.040 0.090+0.020
Hioh 1A OFF |0.045+0.050 0.045+0.020 0.045+0.020 | 0.020
i
10 ma| 1200000 9 ON |0.045+0.015 0.045+0.002 0.045+0.001 =
m
mQ Low OFF | 0.090+0.100 0.090+0.040 0.090+0.040 0.020
N 500 mA
6 ON | 0.090+0.030 0.090+0.010 0.090+0.005 -
High A OFF | 0.045+0.010 0.045+0.010 0.045+0.010 0.002
i
100 ma| 120-0000 9 ON |0.045+0.003 0.045+0.001 0.045+0.001 -
m
mQ OFF |0.014+0.050 0.014+0.020 0.014+0.020 | 0.020
Low | 100 mA
ON |0.014+0.015 0.014+0.002 0.014+0.001 -
OFF |0.012+0.010 0.012+0.008 0.002 8.0 v*4
High | 100 mA 7
1000/ 1200.000 ON |[0.012+0.003 0.012+0.001 - (20 V)
mQ mQ OFF | 0.008+0.050 0.008+0.020 0.020
Low | 10 mA
ON |0.008+0.015 0.008+0.002 -
OFF |0.008+0.010 0.008+0.008 0.002 -
High| 10 mA
100 12.000 00 ON |0.008+0.003 0.008+0.001 =
Q OFF | 0.008+0.050 0.008+0.020 0.020
Low 1 mA
ON | 0.008+0.015 0.008+0.002
OFF |0.007+0.005 | 0.007+0.002 0.007+0.001 -
High| 10 mA
100q 120:0000 ON | 0.007+0.005 | 0.007+0.001 0.007+0.001
Q OFF |0.008+0.010 0.008+0.010 0.002
Low 1TmA
ON | 0.008+0.003 0.008+0.001
OFF | 0.007+0.005 | 0.006+0.002 0.006+0.001
1000 Q[1200.000 Q 1 mA
ON | 0.007+0.005 | 0.006+0.001 0.006+0.001
10 kQ 12.000 Igg 1 mA 0.008+0.005 | 0.007+0.002 0.007+0.001
100 kQ 120'00?(8 100 pA 0.008+0.005 | 0.007+0.002 0.007+0.001
1000} 1200.000 10 pA 0.015+0.005 | 0.008+0.002 0.008+0.001 _
kQ kQ|
10 MQ 12'00()'\/?8 1A - 0.030+0.005 | 0.030+0.002 0.030+0.001 20V
120'0()'8'8 100 nA 0.200+0.005 | 0.200+0.002 0.200+0.001 ON
100 M 10.00 MQ or | 0.50 + 0.02
. or less: 0.50 + 0.
120.00 MQ 1 A 10.01 MQ or more: 1.00 + 0.02 OFF
1000 or less 100.0 MQ or less: 1.00 + 0.02
MQ 1200.0 MQ 100.1 MQ or more: 10.00 + 0.02 OFF
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PR: On
Measuren:gnt Measurement accuracy +(% of reading + % of full scale)*2 ACRILTIE Max. 100 MQ
Max. mea-| current accuracy Range
OVC, . open-ter- )
Range | surement without . High-
«1 | Switc A-OVC minal "
range ; FAST MED SLOW1 SLOW?2 0ADJ precision
hing 2 voltage g
(% f.S.)* moae
OFF =
High 1A
PR1000/ 1200.000 ON |0.045+0.075 0.045+0.020 0.045+0.010
Ve uQ OFF = -
Low | 500 ma
ON |0.090+0.150 0.090+0.040 0.090+0.020
High A OFF | 0.045+0.050 0.045+0.020 0.045+0.020 | 0.020 8.0 v+
i . _
PR10| 12.000 00 9 ON |0.045+0.015 0.045+0.002 0.045+0.001 = (20 vy
mQ mQ | ow 500 mA OFF | 0.090+0.100 0.090+0.040 0.090+0.040 | 0.020
N m
6 ON |0.090+0.030 0.090+0.010 0.090+0.005 -
PR100/ 120.000 0 1A OFF |0.045+0.010 0.045+0.010 0.045+0.010| 0.002
mQ mQ ON |0.045+0.003 0.045+0.001 0.045+0.001 -
LP: On (RM3545A only)
o A o *2 _
Max. measure- Measurement accuracy +(% of reading + % of full scale) Measure Max. open-ter-
Range R ment cur- .
ment range FAST MED SLOW1 SLOW2 rent *3 minal voltage
LP1000 mQ 1200.00 mQ | 0.200+0.100 0.200 +0.010 0.200+0.005 0.200+0.003 1mA
LP10 Q 12.0000 Q| 0.200+0.050 0.200+0.005 0.200+0.003 0.200+0.002 500 pA 20 my*5
m %
LP100 Q 120.000 Q| 0.200+0.050 0.200+0.005 0.200+0.003 0.200+0.002 50 pA
LP1000 Q 1200.00 Q| 0.200+0.050 0.200+0.005 0.200+0.003 0.200+0.002 5 pA

*1.  —10% of full scale on the negative side
The maximum display range is 9,999,999 digits or 9 GQ.
(If the maximum measurement range is exceeded, the over-range display will be shown even if the value is less
than or equal to the maximum display range.)

*2.

LP: Off:
0.001% of full scale = 10 digits.
However, if the 100 MQ range high-precision setting is OFF in the 100 MQ range or greater, 0.01% of full scale
= 1 digit.
LP: On (RM3545A only):
0.001% of full scale = 1 digit
Measurement accuracy is the accuracy after zero adjustment. When not performing zero adjustment, the value
indicated under [Additional accuracy without 0ADJ] is added.
For the 1000 pQ range, only when OVC or A-OVC is on; for LP, only when OVC is on.
During temperature correction, the following value is added to the resistance measurement accuracy reading
error:
_atoAt

x 100 (%)

1+ Oy X (1+Al‘*t0)

ty: Reference temperature (°C)

t:  Current ambient temperature (°C)
At: Temperature measurement accuracy
oyy: Temperature coefficient (1/°C) at ¢,
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*3. Measurement current accuracy is +5%

* When using the 1000 Q range or lower with an EXT trigger source or with continuous measurement off (non-free-run),
the measurement current is only applied from the start of measurement (TRIG = ON) to the end of measurement
(INDEX = ON). The measurement current is stopped at all other times.

If using the 10 kQ or greater range, the measurement current will be applied continuously regardless of the trigger

source setting.

* When using the INT trigger source with continuous measurement on (free-run), the measurement current is stopped
while the contact check indicates an error.

*4. When using an external trigger source or when continuous measurement is off (non-free-run), the open voltage is
limited to 20 mV or less from 7 ms after the completion of measurement (INDEX = ON) until the start of the next
measurement (TRIG = ON).

*5.  When the contact check function is off (when the contact check function is on, 300 mV)

*6. RM3546 only

*7. Atransient voltage condition lasting 1 ms or less occurs if the probe is moved out of contact with the measurement
target while current is being applied.

Resistance D/A Output

Resistance measurement accuracy +0.2% of full scale (temperature coefficient +0.02%
of full scale/ °C)

Temperature measurement
(thermistor sensor)

+0.2°

éc))ribci:ned accuracy with Z2001 Temperature Sensor (¢: measurement temperature [°C])
Accuracy Temperature range

$(0.55 + 0.009 x |t-10])°C -10.0°C t0 9.9°C

+0.50 °C 10.0°C to 30.0°C

$(0.55 + 0.012 x |t -30[)°C 30.1°C t0 59.9°C

$(0.92 + 0.021 x |t -60[)°C 60.0°C t0 99.9°C

Temperature measurement
(analog input)

1+1% of reading £3 mV

Temperature accuracy conversion method: 1%x (TR - Tyy) + 0.3%% (Tyy - Topy)
T : temperature at 1 V input

Ty : temperature at 0 V input

TR : ambient temperature

Add temperature coefficient (+0.1% of reading £0.3 mV/°C) to above accuracy for ambient
temperature ranges 0°C to 18°C and 28°C to 40°C.

Accuracy guarantee range : 0 Vto 2V

Maximum allowable voltage : 2.5V

Detected resolution : 1 mV or less

Display range : -99.9°C to 999.9°C

Calculation order

Zero adjustment — Temperature correction — Scaling
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About instrument accuracy

See: “Accuracy labeling” (p.6)

Example accuracy calculations
(Digits in excess of display range are truncated.)

* Resistance measurement accuracy
Measurement conditions: 100 mQ range, low current, OVC off, no zero adjustment, SLOW1, 30 mQ mea-
surement target
Resistance measurement accuracy: £(0.014% of reading + 0.020% of full scale),
Additional accuracy without 0ADJ: +0.020% of full scale

+(0.014% x 30 mQ + [0.02% + 0.02%] x 100 mQ) = +0.0442 mQ

* Temperature measurement accuracy

Measurement conditions: Thermistor temperature sensor, measurement temperature of 35°C
Temperature measurement accuracy: +(0.55 + 0.012 x |t - 30|)

£(0.55 + 0.012 x |35-30|) = £0.610°C (Truncate digits in excess of display range: 0.6°C)

1.8
16
14 -
1.2 femmdemmobendee bt
1.0 fe-sdemmebemden b b
o) SRR R N
06 1
0.4

Accuracy (°C)

T : T T T T T T T T
-0 0 10 20 30 40 &S0 80 70 80 90 100
Measured temperature (°C)
» Temperature correction additional accuracy
Measurement conditions: Temperature coefficient of 3930 ppm/°C, standard temperature of 20°C, mea-

surement temperature of 35°C
Additional error: L70AY

x 100 (%)
1+ 04 % (1 + At - 1g)

~0.393% x (+0.6)
1+0.393% x (35 £0.6 - 20)

= +0.222% of reading, —0.223% of reading

293



12.3 Function Specifications

12.3 Function Specifications

(1) Resistance range switching

Mode

AUTO, MANUAL
(Automatically set to manual if the comparator or BIN function is turned on.)

Measurement range

LP Off: 1000 pQ, 10 mQ, 100 mQ, 1000 mQ, 10 Q, 100 Q, 1000 Q, 10 kQ, 100 kQ,
1000 kQ, 10 MQ, 100 MQ, 1000 MQ
LP On:1000 mQ, 10 Q, 100 Q, 1000 Q (RM3545A only)
* With the 100 MQ range high-precision setting on, the 1000 MQ range cannot be used.
* When using the MUX measurement terminal setting with the 2-wire measurement
method, the 10 Q and lower ranges cannot be used.

Default setting

Mode: AUTO, Measurement range: 1000 MQ

(2) 100 MQ range high-precision mode

Setting

ON/OFF

Default setting

OFF

(3) Number of measurement digits selection

Setting

7 digits, 6 digits, 5 digits
(If the number of full scale digits is less than the setting, the number of full scale digits
will be used.)

Default setting

7digits

(4) Active circuit protection (APC) function m

Operation

The instrument automatically disconnects to protect its internal measurement circuitry
if an over-voltage higher than the shutoff voltage is applied between the measurement
terminals, or if the ambient temperature around the instrument exceeds the upper limit
of its operating temperature range.

In the event such a voltage is inadvertently applied, [Err:700] will be shown on the
screen, and the “PROTECT” signal will be output to EXT. I/O.

Measurement will resume when the voltage applied between the measurement termi-
nals is less than or equal to the reconnect voltage.

See “Shutoff and reconnect voltages for the ACP function (DC)” diagram (p.15)

Maximum allowable voltage

160 V DC, or 30 V AC rms and 42.4 V AC peak (between terminals)
Resistance cannot be measured while the voltage is being applied.
The maximum AC voltage application is 100 Hz (reference value).
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(5) Pure resistance mode (PR)

Operation Measurement of resistance only to increase path resistance tolerances and shorten
wait times (1000 pQ to 100 mQ range [1 A and 500 mA range only]).
Measurement current
Range -
High Low
PR1000 pQ 1A 1
500 mA*
PR10 mQ 1A
PR100 mQ 1A -
*1. RM3546 only
Setting ON/OFF
Default setting OFF

(6) Low-power mode (LP) [IVEEZENN [EITEEZENV

No tolerance to voltage application in LP mode

Operation

Low-power measurement is performed by limiting the measurement current and open
voltage.
(1000 mQ to 1000 Q range)

Setting

ON/OFF
(with OVC or A-OVC ON when LP is ON and the contact improvement function fixed to
OFF)

Default setting

OFF

(7) Switching Measurement Currents

Operation

The measurement current is limited during measurement. (1000 pQ to 100 Q range)

Setting

Measurement current: High/Low

Measurement current
Range .
High Low
1000 pQ
1A
PR1000 pQ 1
500 mA*
10 mQ
1A
PR10 mQ
100 mQ 1A 100 mA
PR100 mQ -
1000 mQ 100 mA 10 mA
10Q 10 mA 1TmA
100 Q 10 mA 1TmA

*1. RM3546 only

Default setting

High
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(8) Measurement speed setting

Setting

FAST, MED, SLOW1, SLOW2

Default setting

SLOwW2

(9) Set the power frequency

Operation

Selects the line voltage frequency

Setting

AUTO (50 Hz or 60 Hz, auto-detect), 50 Hz, 60 Hz

Default setting

AUTO (auto-detect upon power on and resetting)

(10) Zero adjustment

Operation

Cancels the internal offset voltage and the surplus resistance.

Setting

ON/OFF (clear): For each range
Scan zero adjustment ON/OFF: For each channel (RM3545A-2 and RM3546 only)

Adjustment range

Within £50% of full scale for each range (warning message displayed when in excess
of £1% of full scale for each range)
Zero adjustment cannot be used at 100 MQ or above (it is forcibly turned off).

Default setting

Zero adjustment: OFF, Scan zero adjustment: ON

(11) Averaging

Operation A moving average is used when using the INT trigger source with continuous measure-
ment on (free-run). A mean average is used when using an EXT trigger source or with
continuous measurement off (non-free-run).

Moving average Mean average

n+tAd-1 nA

_ 1 _ 1
Ravg(n) B Z Z Rk Ravg(n) - Z Z Rk
k=n k=m-1)A+1
Ravg : Average, A : Number of averaging iterations, 72: Number of measurements,
R;: Measured value No. &

Setting ON/OFF (When using the SLOW2 measurement speed with low-power resistance

measurement on, the instrument will performing averaging with two iterations internally
even if the averaging function is set to off.)

Number of averaging itera-
tions

2 to 100 times

Default setting

RM3545A: OFF
RM3546: 2 times
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12.3 Function Specifications

Operation Adjusts the time for measurement to stabilize by inserting a waiting period after using
the OVC, A-OVC, or the auto-range function to change the measurement current or af-
ter the TRIG signal.

Setting Preset (internal fixed value)/ user-set (set value)

Preset Starts integration after an internally fixed time (varies by range).

User setting

Start integration after the set time (applies to all ranges).

Delay setting range

0 ms to 9999 ms

Default setting

Preset/ 0 ms

Preset delay value (internal fixed) (unit: ms)

LP: Off and PR: Off

Dela
Range Measurement Y 100 MQ Range
9 current OVC,A-OVC: | OVC,A-OVC: | High-precision mode
OFF ON
High 38
1000 pQ 9 -
Low *! 6
PR High 38 13
" Low ™ 19 6
High 130 13
100 mey—— 20 1
High 38 1
1000 mQ Tow 7] 5
High 20 2 B
10Q
0 Low 5 2
High 130 1
1000 Low 20 2
1000 Q 130 1
10 kQ 180
100 kQ 95
1000 kQ ) 10
10 MQ 1 -
500 ON
100 MQ ] OFF
1000 MQ 1 OFF

LP: On (RM3545A only)
Delay

1

PR: On

Delay

1

*1. RM3546 only

297




12.3 Function Specifications

(13) Temperature measurement settings

Temperature sensor type

Thermistor sensor, analog input

Analog input formula

_L-T TV T
Vo=V, =N
t : Displayed value (°C)
v : Input voltage (V)
V1 : Reference voltage 1 (V) Setting range: 0.00 V to 2.00 V
T : Reference temperature 1 (°C) Setting range: -99.9°C to 999.9°C
V, : Reference voltage 2 (V) Setting range: 0.00 V to 2.00 V
T, : Reference temperature 2 (°C) Setting range: -99.9°C to 999.9°C

Default setting

Sensor type: Thermistor sensor,
Vi:0V, T;:0°C, V: 1V, T,: 100°C

(14) Temperature correction function (TC)

Operation Temperature correction converts resistance values to resistance values at standard
temperature and displays the result. (When AT is on, TC is automatically turned off.)
Formula
‘Rt
“lya (t-t)
10 0
R, : Measured resistance value (Q)
R, : Corrected resistance value (Q)
ty : Reference temperature (°C) Setting range: =10.0°C to 99.9°C
t : Current ambient temperature (°C)
0y, : Temperature coefficient (1/°C) at ¢, Setting range: —99,999 ppm/°C to 99,999 ppm/°C
Setting ON/OFF (When AT or A-TCison, TCis automatically turned off.)

Default setting

OFF, t,: 20°C, a: 3930 ppm/°C

*1. RM3546 only

(15) Advanced temperature correction function (A-TC) m

Operation

When the multiplexer unit is used, the temperature correction (TC) function is operated
using the temperature value converted with the temperature conversion (AT) function
as the current ambient temperature.

Measurements are performed on the channel to which the temperature conversion
function is applied in order to obtain the temperature values before and after the mea-
surement on the channel for which the temperature correction is performed.

From the obtained values, the temperature value is calculated for the channel for which
the temperature correction is performed. The calculated value is used as the ambient
temperature during the measurement.

Setting

ON/OFF (When AT or TC is on, A-TC is automatically turned off.)

Default settings

OFF, t,: +20.0°C, ¢ +3930 ppm/°C, ¢;: +23.0°C, R,: 10. 00000 mQ,

TCR: 3930 ppm/°C, TERM: UNIT1, A: 1, B: 1, SPEED: SLOW2, RANGE: AUTO,
DELAY: PRESET, AVERAGE: ON 002, A-OVC: ON, LOW POWER: OFF,
PURE RES: ON, MEAS CURRENT: HIGH, CONTACT CHECK: ON,

CONTACT IMPRV: OFF

298



12.3 Function Specifications

(16) Offset voltage compensation

OVC: Offset voltage compensation
A-OVC: Advanced offset voltage compensation m

Operation

OVC: Reverses measurement current polarity to eliminate offset voltage effects
A-OVC (RM3546): Reverses measurement current polarity and uses the average value
for each polarity to eliminate offset voltage effects

Applicable range

LP Off : 0 uQ range to 1000 Q range
LP On : All ranges (RM3545A only)

Setting ON/OFF (When low-power is on, OVC is fixed to on.)
Default setting RM3545A : OFF
RM3546 : ON, Averaging: 2 times (OVC operation if averaging is off.)
(17) Scaling
Operation Measured values are corrected with the linear function Rg =4 xR + B
Rg : Value after scaling
A Gain coefficient Setting range: 0.200 0 x 10~ to 1.999 9 x 103
R : Measured value after zero adjustment and temperature correction
B : Offset Setting range: 0 to +9 x 10% (maximum resolution: 1 nQ)
Setting ON/OFF
Display format See: p.93

(When 9 G is exceeded, the over-range display is shown.)

Unit

Q, none, user-selected 3 characters (Except Sl prefix)

Default setting

OFF, 4:1.0000 x 1, B: 0, Unit: Q

(18) Self-calibration

Operation

Compensates for offset voltage and gain of measurement circuit.

Setting

AUTO, MANUAL

Compensation timing

AUTO : At power-on, after measured value, during TRIG standby (every 1 s)
MANUAL : During EXT. I/O CAL signal input, when executing the calibration command

Self-calibration time

At power-on, when switching to auto, and during manual execution: 400 ms
Auto: 5 ms (moving average)

Default setting

AUTO

(19) Contact improvement function

Operation A voltage is applied between the SENSE A and SENSE B terminals after TRIG signal
input, and a contact improvement current is allowed to flow for 0.2 ms.

Setting OFF/ON (When LP is on, the contact improvement function is fixed to off.)

Default setting OFF

Applied voltage Max. 5V

Contact improvement cur-
rent

Max. 10 mA (flowing to the measurement target)
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(20) Measurement fault detection

B Over-range detection

Operation

Indicates under- or over-range values in the following conditions:
* Measured value is outside of the measurement range

* Measured value is outside of the A/D converter input range

* Calculation result exceeded the number of display digits

B Contact check

Operation Checks the connections between SOURCE A and SENSE A, and between SOURCE B
and SENSE B terminals.

Setting ON/OFF (When using the MUX measurement terminal setting with the 2-wire measure-
ment method, fixed to off. When using the 100 MQ or greater range, the setting is fixed
to ON.)

Threshold 50 Q (reference value)

Default setting

ON (When LP is off), OFF (When LP is on)

H Current fault detection

Operation

Detects faults in which the stipulated measurement current cannot be applied. No can-
celation function.

Current fault mode setting  Current fault (ERR signal output), Over-range (HI signal output)

Display and output during current fault detection

Current fault mode setting

Over-range
Current fault - -

Without error output With error output
Normal Curr.ent fault Over-range display Over-.range display

(No error) display HI signal output HI signal output
Contact check ERR signal output 9 P ERR signal output

Fault Contact error display
(Error) ERR signal output

Default setting

Current fault (ERR signal output)

Reference values for route

resistance (wiring resis-

tance + contactresistance) See: p.64
that will result in a current

fault
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(21) Comparator

12.3 Function Specifications

Operation Compares setting and measured values

Setting ON/OFF (fixed range when the comparator function is on; the comparator function is au-
tomatically turned off when the AT and BIN functions are on)

Judgment method ABS mode, REF% mode

Default setting

OFF, ABS mode

Judgment

Judgment is based on the digit value (up to display digit)
Hi: Measured value > Upper limit value

IN: Upper limit value 2 Measured value = Lower limit value
Lo: Lower limit value > measured value

Total judgment W m

Operation When using the MUX measurement terminal setting with the scan function set to AUTO
or STEP, a PASS/FAIL judgment is made for each channel, and a total judgment is de-
termined.

PASS/FAIL judgment PASS: When the comparator judgment satisfies the PASS conditions

(for each scan channel) FAIL: When the comparator judgment does not satisfy the PASS conditions

PASS conditions PASS: When all channels are PASS or when the PASS condition is OFF
FAIL: When any channel is FAIL
OFF, Hi, IN, Lo, Hi or Lo, ALL (for each scan channel)

Default setting IN

ABS mode
Upper/Lower limit ranges 0000.00 uQ to 9000.00 MQ*!
Default setting 0000.00 pQ
REF% mode
Display Absolute value display and relative value display

Relative value display
range

Reference value range

Upper/Lower limit ranges
Default setting

(Measured value)

(Relative valug) = { ——MMM ———~
(Reference value)

-1 } x100[%]
-999.999% to 999.999%

0000.00 pQ to 9000.00 MQ*"
When using the MUX measurement terminal setting, the measurement results for scan
channel 1 can be used as the reference value. (RM3545A-2 and RM3546 only)

0.000% to +99.999%
Reference value: 0000.01 pQ, Upper/Lower limit ranges: 0.000%

*1

. When set using the instrument’s keys, the input range will reflect the range and scaling coefficient with a maximum res-
olution of 1 nQ and a maximum value of 9 GQ.
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12.3 Function Specifications

(22) BIN measurement function

Operation

Compares setting and measured values and displays the result.

Setting

ON/OFF (When the BIN function is on, the range and comparator functions are fixed to
off. When AT is on while using the MUX measurement terminal setting, the BIN function
is automatically turned off.)

Judgment method

ABS mode, REF% mode

Display Absolute value (resistance value) display only
BIN number Oto9
Default setting OFF

Judgment Judgment is based on the digit value (up to display digits).
Hi: Measured value > Upper limit value
IN: Upper limit value = Measured value = Lower limit value
Lo: Lower limit value > measured value

ABS mode

Upper/Lower limit ranges

Default setting

0000.0 0 uQ to 9000.00 MQ*!
0000.0 0 pQ

REF% mode
Reference value range
Upper/Lower limit ranges

Default setting

0000.0 1 uQ to 9000.00 MQ*"
0.000% to +99.999%

Reference value: 0000.0 1 pQ, Upper/Lower limit ranges: 0.000%

*1. When set using the instrument’s keys, the input range will reflect the range and scaling coefficient with a maximum res-
olution of 1 nQ and a maximum value of 9 GQ.

(23) Judgment beeper setting

Operation Sounds a beeper based on the comparator judgment result or total judgment.
(Set Hi, IN, and Lo separately, and when using the MUX measurement terminals, set
PASS and FAIL separately.)

Settings Tones: type 1, type 2, type 3, OFF

Number of beeps

1 to 5 times, continuous

Default setting

OFF, 2 times

(24) Auto hold

Operation Holds measured values automatically (only when using the measurement terminals on
the front of the instrument with the INT trigger source and continuous measurement on
[free-run]).
The hold is canceled when the measurement leads are removed from the target and the
next measurement performed, or when the @ key is pressed.

Setting ON/OFF

Default setting OFF
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12.3 Function Specifications

(25) Temperature conversion (AT)

Operation

Utilizing the temperature-dependent nature of resistance, the temperature conversion
function converts resistance measurements for display as temperatures.

Formula

R
AtzR—Z(k+tl)—(k+t2)

1

At: Temperature increase (°C)

t;: Winding temp. (°C, cool state) when measuring initial resistance R, Setting range: =10.0°C to 99.9°C
t,:  Ambient temp. (°C) at final measurement

R,: Winding resistance (Q) at temp. ¢, (cool state) Setting range: 0.001 pQ to 9000.000 MQ*?

R,: Winding resistance (Q) at final measurement

k: Reciprocal (°C) of temp. coefficient of conductor material at 0°C Setting range: —999.9 to 999.9

*1. When set using the instrument’s keys, the input range will reflect the range and scaling coefficient with a maxi-
mum resolution of 1 nQ and a maximum value of 9 GQ.

AT display range

-9999.9°C to 9999.9°C

Setting

ON/OFF

(When the AT function is on, the comparator functions are fixed to off. AT is automati-
cally turned off when TC or A-TC*1, the statistical calculation function, and the BIN func-
tion are on.)

Default setting

OFF, t,: 23.0°C, R;: 1.000 0 Q, k: 235.0

*1. RM3546 only

(26) Statistical calculation

Operation

Statistical calculations are performed on measured values.

Setting

ON/OFF (The statistical calculation function is automatically turned off when AT is on
while using the MUX measurement terminal setting.)

Maximum number of data
points

30,000

Calculations

Total data count, Number of valid data samples, Mean, Minimum value (index no.),
Maximum value (index no.), Standard deviation of sample, Population standard devia-
tion
* When the comparator function is ON
Count for each comparator judgment, Process capability indices (dispersion, bias)
* When the BIN function is ON
Count for each BIN number, OUT (Hi or Lo) count for all BIN numbers, invalid BIN
count

Clearing calculations

Clear all data, clear 1 data point (to revert to data immediately before measurement)

Default setting

OFF
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12.3 Function Specifications

(27) Panel Save, Panel Load

Operation

Saves and loads measurement conditions using user-specified panel numbers.

Number of panels

When using the measurement terminals on the front of the instrument: 30;
when using the MUX measurement terminal setting: 8

Panel names

10 characters (letters or numbers)

Saved data

Save time and date, resistance range, 100 MQ high-precision mode, low-power mode
(LP), pure resistance mode (PR), switching measurement currents, measurement speed,
zero adjustment, average, delay, temperature correction (TC), advanced temperature
correction (A-TC)*, offset voltage compensation (OVC), advanced offset voltage com-
pensation (A-OVC)*1, scaling, self-calibration setting, contact improvement, contact
check, comparator, BIN setting, judgment beeper, Auto Hold, temperature conversion
(AT), statistical calculations setting, multiplexer setting (for all channels)

*1. RM3546 only

Loading of zero adjustment ON/OFF
values
Default setting ON
(28) Clock
Operation Auto calendar, auto leap year, 24-hour clock
Accuracy Approx. £4 minutes/ month

Default setting

2023-10-01 (yyyy-mm-dd), 00:00

(29) Reset the instrument

B Reset the instrument

Operation

Resets settings (except panel data) to factory defaults

B System reset

Operation

Reverts all settings, including panel data, to their default values.

™ Multiplexer channel reset [FIEEZEAY] IGITEEZCH

Operation

Returns the multiplexer channel settings to the factory defaults.

(30) Self-test

B Self-test at startup

Operation

ROM/RAM check, measurement circuit protective fuse check

m 23003 unit test [CIECZERER IETEETIN

Operation

Each pin’s round-trip route resistance value is measured with all the A and B terminals
shorted while in the 2-terminal resistance measurement state, and the number of contacts
is displayed.

Judgment criterion

Short test: FAIL when the resistance measurement is 1 Q or more in the shorted state
Open test: FAIL when no measurement fault is detected in the open state
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(31) Absolute value display

12.4 Interface Specifications

Operation Displays negative measured values as absolute values. The Measurement screen will in-
dicate [ABS].

Setting ON/OFF

Default setting OFF

12.4 Interface Specifications

(1) Display

LCD type Monochrome graphical LCD 240 x 110

Backlight White LED
Brightness adjustment range: 0% to 100% (5% increments), Default setting: 80%
When EXT is being used as the trigger source, the backlight dims after a period of no
operation.
Brightness recovers upon front panel key operation.

Contrast Adjustment range: 0% to 100% (5% increments), Default setting: 50%

Measured value display
switching

The following display modes are provided in addition to the normal measured value dis-

play:
No display/ temperature/ pre-calculation resistance value (TC, scaling, REF%, AT)

(2) Key

COMP, PANEL, ¥, A, »>, «, MENU, F1, F2, F3, F4, ESC, ENTER, AUTO, ¥, A (range), (b (standby), SPEED

B Key lock
Operation Disables operation of unneeded keys. Can be canceled using a communication com-
mand.
Setting OFF/menu lock/full lock

Menu lock : Disables all keys other than the keys listed below and the key used to can-
cel key lock [UNLOCK].
COMP, PANEL, AUTO, V¥, A (range), SPEED, 0ADJ, PRINT, STAT,
STOP
All-key lock : Disables all except the key used to cancel key lock [UNLOCK].
All front panel keys are disabled when the KEY_LOCK signal is received.

Default setting

OFF

B Key operation sound setting

Setting

ON/OFF

Default setting

ON
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12.5 Communications Interface Specifications

12.5 Communications Interface Specifications

Interface types

LAN, RS-232C, PRINTER, USB

Default setting RS-232C
(1) LAN
Applicable standard IEEE802.3

Transfer method

10BASE-T,100BASE-TX auto-detect, Half/Full Duplex, Auto MDI-X

Protocol

TCP/IP

Connector

RJ-45

Communication contents

Configuring settings and acquiring measured values with communications commands

IP address

XXX XXX XXX.XXX (xxx: 0 to 255)

Subnet mask

XXX XXX XXX XXX (xxx: O to 255)

Default gateway

XXX XXX XXX.XXX (xxx: O to 255)

Communications com-
mand port

11 to 65535 (except 80)

Message terminator

Receiving: CR+LF, CR, LF

(delimiter) Transmitting: CR+LF
Default IP address: 0.0.0.0, Subnet mask: 255.255.255.0,
Default gateway: OFF (0.0.0.0), Communications command port: 23
(2) RS-232C

Communication contents

Remote control, measured value output (export)

Transfer method

Communications: Full duplex
Synchronization: Start-stop synchronization

Transmission speed

9600 bps (default setting), 19200 bps, 38400 bps, 115200 bps

Data length 8 bits

Stop bit 1

Parity bit None

Handshaking No X-flow, no hardware flow
Protocol Non-procedure

Message terminator
(delimiter)

Receiving: CR+LF, CR, LF
Transmitting: CR+LF

Connector

Male 9-pin D-sub, with #4-40 Screw lock
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(3) USB

12.5 Communications Interface Specifications

Communication contents

Remote control, measured value output (export)

Connector

Series B receptacle

Electrical specifications

USB2.0 (Full Speed)

Class (mode)

CDC Class (COM mode), HID Class (USB keyboard mode)

Message terminator

Receiving: CR+LF, CR, LF

(delimiter) Transmitting: CR+LF
Default setting COM mode
(4) Printer
Operation Prints data when the PRINT signal is input or when the print key is pressed.

Compatible printers

Interface: RS-232C, no. of characters per line: 48 (single-byte) or more
Communication speed: 9600 bps, 19200 bps, 38400 bps, 115200 bps
Data length: 8 bits, Parity: none, Stop bit: 1 bit,

Flow control: none, Message terminator (delimiter) CR+LF

Must be able to print control codes or plain text directly.

Printing contents

Resistance measured values, temperature measured values, judgment results,
measurement conditions, statistical results

Interval ON/OFF
Interval time 0sto 3600 s
Statistical calculations ON/OFF

clear

Number of columns printed

per row

1 column, 3 columns

Default setting

Interval: OFF, Interval time: 1 s, Statistical calculations clear: OFF,
Number of columns printed per row: 1 column
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12.5 Communications Interface Specifications

(5) Communications functionality

Remote function

During communications via USB, RS-232C, or LAN, all front panel key operations are
disabled. Remote operation is canceled as follows:

* LOCAL key, Reset, At power-on

* Via USB, RS-232C, or LAN :SYSTem:LOCal command

Command monitor func-
tion

Displays the send/receive status of commands and queries.
Setting: ON/OFF

Data output function

During INT trigger source operation, measured values are output at TRIG signal or
ENTER key input.

During EXT trigger source operation, measured values are automatically output each
time measurement completes.

(USB keyboard mode is available during INT trigger source use only.)

Setting: ON/OFF

Memory function

Measured values stored in the instrument’'s memory are sent at once.

(The memory function is automatically turned off when using the MUX measurement
terminal setting.)

Number of memory units: 50 (volatile memory, no backup)

Setting: ON/OFF

Default setting

Command monitor function: OFF, Data output: OFF, Memory function: OFF

(6) EXT. 1O

Connector

Female 37-pin D-sub, with #4-40 Screw lock

B Input

Electrical specifications

Input type Photocoupler-isolated no-voltage contact input
(current sink/source output compatible)
Input asserted (ON) Residual voltage: 1 V or less (Input ON current: 4 mA [refer-

ence value))
Input asserted (OFF)  Open (shutoff current: 100 pA or less)
Response time ON edge: Max. 0.1 ms, OFF edge: Max. 1.0 ms

Input signals

TRIG (INO), CAL, KEY_LOCK, 0ADJ, PRINT (IN1), MUX, SCN_STOP,
LOADO to LOADS5, BCD_LOW (Valid only with BCD mode output)

H Output

Electrical specifications

Output type Photocoupler-isolated open-drain output (non-polar)
Maximum load voltage 30V DC
Residual voltage 1V or less (load current: 50 mA)

0.5V or less (load current: 10 mA)
Maximum output current 50 mA/channel

Output signals

Output mode switching: JUDGE mode, BCD mode
JUDGE mode EOM, ERR, INDEX, HI, IN, LO, T_ERR, T_PASS, T_FAIL, BINO to
BIN9, OB, OUTO to OUT2, PROTECT
BCD mode EOM, ERR, IN, HILO
When BCD_LOW is ON: BCD1 to BCD3 x 4 digits,
RNG_OUTO0 to RNG_OUT3
When BCD_LOW is OFF: BCD4 to BCD7 x 4 digits
Default setting JUDGE mode
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12.5 Communications Interface Specifications

B Trigger source setting function

Setting

INT (Internal), EXT (External) (Only the EXT setting is available when the measurement
pin setting is MUX (multiplexer) and the scan function is set to auto or step mode.)

Default setting

INT (Internal)

B TRIG/PRINT filter function

Setting

ON/OFF

Operation

During the response time, signal processing is performed only while the input signal is
held in the on state.

Response time

50 ms to 500 ms

Default setting

OFF, 50 ms

B TRIG logic setting

Setting OFF edge/ ON edge
Default setting ON edge
B EOM output timing setting

Setting HOLD/PULSE

Operation When using an EXT trigger source with the HOLD setting, the on state is held until the
next TRIG signal or 0ADJ signal is input.
When using an EXT trigger source with the PULSE setting, the off state is held after the
pulse width setting has elapsed.
When using the INT trigger source, EOM output is fixed to pulse output with a width of
5 ms (when using auto self-calibration) or no EOM output is generated (when using
manual self-calibration), regardless of the EOM output timing setting.

Pulse width 1 msto 100 ms

Default setting

HOLD, 5 ms

B EXT. I/O test function

Operation

Displays the EXT. I/O input signal state and generates output signals as desired.

B Service power supply output

Output voltage For sink output: 5.0 V +10%
For source output: =5.0 V £10%, 100 mA max.
Isolation Floating from protective ground potential and measurement circuit

Insulation rating

Line-to-earth voltage 50 V DC, or 30 V AC rms and 42.4 V AC peak or less
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12.5 Communications Interface Specifications

(1) Wutipiexer [ETERE IGTEEN

See: “7 Multiplexer” (p.163)

Number of installed units

Max. 2

Measurement terminal set-
tings

Front terminals/ MUX (multiplexer)

(When using the MUX setting, the memory function is fixed to off.

If the statistical calculation function or BIN function is set to on, the measurement termi-
nal setting will be automatically set to the front terminals.)

When using the MUX setting, the measurement leads cannot be connected to the front
measurement terminals.

Supported unit

Z3003

Z3003 control specifications

Measurement method

2-wire/ 4-wire
(When using 2-wire, the minimum measurement range is the 100 Q range, and the con-
tact check is fixed to the OFF setting.)

Scan function

OFF/ Auto (measure all channels at each TRIG signal)/ Step (measure 1 channel at
each TRIG signal)

When the scan function is set to auto or step, the trigger source is fixed to EXT.
FAIL stop ON/ OFF

Channel settings

The A and B terminals of each channel can be individually assigned to user-specified
terminals.
The measurement current will flow from the B terminal to the A terminal.

Channel: Enable/ disable

A terminal: 10 terminals (4-wire) or 21 terminals (2-wire) per unit as
specified by the user

B terminal: 10 terminals (4-wire) or 21 terminals (2-wire) per unit as

specified by the user
Measuring instrument selection: Instrument measurement / external device measure-
ment

The following measurement conditions can be set by channel.

Resistance range, 100 MQ range high-precision mode, low-power mode (LP), switching
measurement currents, measurement speed, zero adjustment, average, delay, tem-
perature correction (TC, A-TC), offset voltage compensation (OVC, A-OVC), pure resis-
tance mode (PR), scaling, contact improvement, contact check, comparator,
temperature conversion (AT)

Relay hot switching
prevention function

The current between current-generating terminals (between SOURCE terminals) is
monitored and relay switching is controlled so that it does not occur until the current falls
below a certain level.

Contact cycle count
recording function

Contacts to be recorded All
Maximum recordable number 999,999,999 times

Number of channels that
can be set

42

Switching time

30 ms (reference value, not including measurement time and range switching time)
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12.5 Communications Interface Specifications

Default setting

tings as follows (default measurement conditions)

Measurement method: 4-wire, Scan function: Auto, FAIL stop: OFF, channel default set-

4-wire
Channel Channel Unit A terminal B terminal
number
1 Enabled 1 TERM A1 TERM B1
2t010 Disabled 1 TERM A2 to TERM A10 TERM B2 to TERM B10
1110 20 Disabled 2 TERM A1 to TERM A10 TERM B1 to TERM B10
21to42 Disabled 1 TERM A1 TERM B1
2-wire
Channel Channel Unit A terminal B terminal
number
1 Enabled 1 TERM A1 TERM B1
2to 21 Disabled TERM A2 to TERM A21 TERM B2 to TERM B21
22to 42 Disabled 2 TERM A1 to TERM A21 TERM B1 to TERM B21
(8) D/A output
Output Resistance measured value
(display value after zero adjustment and temperature correction but before scaling and
AT calculation)
Output voltage 0V DC (corresponds to 0 digits) to 1.5 V DC *
If a measured value fault occurs, 1.5 V; if the measured value is negative, 0 V
*1. 1,200,000 digits display corresponds to 1.2 V (1,200,000 digits)
120,000 digits display corresponds to 1.2 V (120,000 digits)
12,000 digits display corresponds to 1.2 V (12,000 digits)
For a display in excess of 1.5V, fixed at 1.5 V.
Maximum output voltage 5V
Output impedance 1kQ
Number of bits 12 bit

(9) L2105 LED Comparator Attachment output

Output Comparator judgment output (two outputs: Hi and Lo/IN)

Output terminal 3-pole earphone terminal (#2.5 mm)

Output voltage 5V 0.2V DC, 20 mA
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12.6 Z3003 Multiplexer Unit

12.6 Z3003 Multiplexer Unit

General specifications

(1) Measurement targets (wiring order is user-selected)

4-wire 10 locations (when using two Z3003 units, 20 locations)

2-wire 21 locations (when using two Z3003 units, 42 locations)

(2) Multiplexer I/O (direction of current application is fixed)

Measurement terminal TERM A1 terminal to TERM A10 terminal, TERM B1 terminal to TERM B10 terminal
(4-wire) (TERM terminal: combinations of the following terminals
SOURCE terminal: Current source terminal, SENSE terminal: Voltage detection
terminal)

EX SOURCE A, EX SOURCE B : External device connection terminal (current)
EX SENSE A, EX SENSE B : External device connection terminal (voltage)

Measurement terminal TERM A1 terminal to TERM A21 terminal, TERM B1 terminal to TERM B21 terminal
(2-wire) EX A, EX B: External device connection terminal
Shielding terminal GUARD terminal: Guard terminal
EARTH terminal: Function ground terminal
EX GUARD: External device guard terminal
Connector D-SUB 50 pin receptacle
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12.6 Z3003 Multiplexer Unit

(3) Pinouts
4-wire
No. | Pin name No. No. Pin name No. Pin name
1 - - 18 SOURCE 34 SOURCE
TERM B5 TERM B9
2 SOURCE 19 SENSE 35 SENSE
TERM B1
3 SENSE 20 SOURCE 36 SOURCE
TERM A5 TERM A9
4 SOURCE 21 SENSE 37 SENSE
TERM A1
5 SENSE 22 SOURCE 38 SOURCE
TERM B6 TERM B10
6 SOURCE 23 SENSE 39 SENSE
TERM B2
7 SENSE 24 SOURCE 40 SOURCE
TERM A6 TERM A10
8 SOURCE 25 SENSE 41 SENSE
TERM A2
9 SENSE 26 SOURCE 42 - -
TERM B7
10 SOURCE 27 SENSE 43 GUARD
TERM B3
11 SENSE 28 SOURCE 44 GUARD
TERM A7
12 TERM A3 SOURCE 29 SENSE 45 EX SOURCE B (EX Cur Hi)
13 SENSE 30 TERM B8 SOURCE 46 EX SENSE B (EX Pot Hi)
14 TERM B4 SOURCE 31 SENSE 47 EX SENSE A (EX Pot Lo)
15 SENSE 32 TERM A8 SOURCE 48 EX SOURCE A (EX Cur Lo)
16 SOURCE 33 SENSE 49 EX GUARD
TERM A4
17 SENSE 50 EARTH
2-wire
No. Pin name No. Pin name No. Pin name
1 TERM A1 18 TERM B9 34 TERM B17
2 TERM B1 19 TERM B10 35 TERM B18
3 TERM B2 20 TERM A10 36 TERM A18
4 TERM A2 21 TERM A11 37 TERM A19
5 TERM A3 22 TERM B11 38 TERM B19
6 TERM B3 23 TERM B12 39 TERM B20
7 TERM B4 24 TERM A12 40 TERM A20
8 TERM A4 25 TERM A13 41 TERM A21
9 TERM A5 26 TERM B13 42 TERM B21
10 TERM B5 27 TERM B14 43 GUARD
1 TERM B6 28 TERM A14 44 GUARD
12 TERM A6 29 TERM A15 45 EX B (EX Hi)
13 TERM A7 30 TERM B15 46 EX B (EX Hi)
14 TERM B7 31 TERM B16 47 EX A (EX Lo)
15 TERM B8 32 TERM A16 48 EX A (EX Lo)
16 TERM A8 33 TERM A17 49 EX GUARD
17 TERM A9 50 EARTH
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12.6 Z3003 Multiplexer Unit

(4) Measurable range

Measurement current

Instrument with Z3003: 1 A DC or less
Externally connected device: 1 A DC or less, 100 mA AC or less

Measurement frequency

Externally connected device: DC, 10 Hz to 1 kHz

(5) Contact specifications

Contact type

Mechanical relay

Maximum allowable volt-
age

160 V DC, or 30 V AC rms and 42.4 V AC peak

Maximum allowable power

30 W (DC) (Resistance load)

Contact service life

4-wire: 50 million cycles. 2-wire: 5 million cycles (reference value)

314



12.6 Z3003 Multiplexer Unit

Measurement specifications

(1) Conditions of guaranteed accuracy

Warm-up time Same as instrument with the Z3003.

Accuracy guarantee tem- 23°C £5°C (73.4°F +41°F), 80%RH or less
perature and humidity

range

Accuracy guarantee dura- 1 year

tion

Accuracy specifications When using a 2-wire setup, accuracy is guaranteed only after zero adjustment.
conditions

Temperature coefficient From 0°C to 18°C and 28°C to 40°C, add a temperature coefficient of +(1/10 of addi-

tional accuracy)/°C.

(2) Additional accuracy (Add the following error components to the instrument’s measurement accuracy.)

Effects of leak current Add a reading error as follows depending on the measurement current (when using
guarding)
(With humidity of less than 70% RH. If the humidity is greater than or equal to 70% RH,
add the following reading error x 5.):

1 %107 (A)
Ivypas (A)

Iyeas: Measurement current

% 100 (% of reading)

Effect of measurement Add the full scale error component as follows when the integration time is not a whole-
speed number multiple of the power supply cycle:

Ag % 0.5 (% of full scale)

Ag: full scale error component for instrument with the Z3003

Effect of offset voltage Add the following resistance to the error when OVC is OFF
10 x 100 (V)
(®)
IMEeas (A)

Iveas - Measurement current

Effect of offset resistance When using a 2-wire setup, add the following resistance to the error component.
fluctuations 0.1 (Q)

(3) Internal offset resistance

Internal measurement cir- 0.5 Q (default)
cuit resistance value
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12.6 Z3003 Multiplexer Unit

About instrument accuracy

See:

“Measurement accuracy” (p.290)

Example accuracy calculations
(Digits in excess of display range are truncated.)

* Resistance measurement accuracy when using the Z3003

RM3545A or RM3546 measurement conditions:

100 kQ range, measurement current of 100 pA,

OVC or A-OVC off, 0ADJ on, FAST, measurement target of 30 kQ

Resistance measurement accuracy +(0.008% of reading +0.005% of full scale)

The accuracy error component is calculated first, and then the total error component is calculated.

(1) Calculating the accuracy error component

Effects of leak current
The effects of leak current are determined based on the ratio of leak current to measurement current.
The result is added to the reading error.

Additional error: A = (1 x 10'9) /(100 x 10'6) x 100 = 0.001% of reading
Effect of measurement speed (During FAST measurement, the integration time is not a whole-number
multiple of the power supply cycle.)

If the integration time is not a whole-number multiple of the power supply cycle, the effects of commercial
power noise will be more pronounced.

Additional error: B = 0.005 x 0.5 = 0.0025 % of full scale

Effect of offset voltage
The relay and connector thermoelectric force is observed as a measured value offset.
When using with OVC or A-OVC on, there is no need to add this.

Additional error: C = (10 x 107%) / (100 x 10%) = 0.1 Q

Effect of offset resistance fluctuations
During 2-wire operation, results are affected by fluctuations in the internal offset resistance.

Additional error: D =+0.1 Q

(2) Calculating the total error component

4-wire: E = +{(0.008 + A) % x 30 kQ + (0.005 + B) % x 100 kQ + C} = +10.3

2-wire:E+D=+104Q, -10.3Q
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12.6 Z3003 Multiplexer Unit

Function

(1) Contact cycle count recording function

A contact cycle count of up to 999,999,999 can be recorded using control from the instrument with the Z3003.

(2) Unit test

By shorting all the pins numbered 1 to 42, each measurement pin’s round-trip route resistance value in the 2-terminal
resistance measurement state can be checked using control from the instrument with the Z3003.

(3) Relay hot switching prevention monitor function

The current flowing between the current generation terminals (SOURCE terminals) can be monitored using control from
the instrument with the Z3003.

Environment and safety specifications

Operating environment Indoor use, pollution degree 2, altitude up to 2000 m (6562 ft.)

Storage temperature and -10°C to 50°C (14°F to 122°F), 80%RH or less (non-condensing)
humidity range

Operating temperatureand  0°C to 40°C (32°F to 104°F), 80%RH or less (non-condensing)
humidity range

Standards
Safety EN 61010
EMC EN 61326 Class A
Effect of radiated radio-frequency electromagnetic field:
5% of full scale at 10 V/m (added to the effect on the instrument with the Z3003)
Effect of conducted radio-frequency electromagnetic field:
5% of full scale at 3 V (added to the effect on the instrument with the Z3003)
Dimensions Approx. 92W x 24.5H x 182D mm (3.62W x 0.96H x 7.17D in.) (excluding protrusions)
Weight Approx. 180 g (6.3 o0z.)

Product warranty duration 3 years
Relay: Not covered by the warranty

Included accessories

Instruction Manual 1

D-SUB 50-pin connector 1 (pin header, solder cup)
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13.1 Repair, Inspection, and Cleaning

I 13 Maintenance and Service

I 13.1 Repair, Inspection, and Cleaning

AWARNING m Do not attempt to modify, disassemble, or try to repair the instrument.
® Doing so could cause serious bodily injury or fire.

Replaceable parts and service lives

Properties of some parts used in the instrument may deteriorate after a long-term use.

The regular replacement of those parts is recommended to use the instrument properly for a long time.

To order replacements, please contact your Hioki distributor.

The useful lives of the parts depend on the operating environment and frequency of use. These parts are not
guaranteed to operate throughout the period defined by the recommended replacement interval.

Parts Name Recommended. Note and Condition
Replacement Period
) . A PCB on which a part concerned is
Electrolytic Capacitors Approx. 10 years

mounted must be replaced.

Backlight of LCD

A .50,000 h
(Half-life of Brightness) Pprox ours

When turning on the instrument, if the clock
Battery for Memory Backup Approx. 10 years |is not substantially accurate, the battery
should be replaced.

Relay Approx. 50 million

cycles
Approx. 50 million 4-wire
Relay cycles
(23003 Multiplexer Unit) Approx. 5 million >-wire
cycles
Calibration

The calibration frequency varies depending on the status of the instrument or installation environment. It is
recommended to determine a calibration period based on those factors and to have the instrument regularly
calibrated by Hioki.

Backing up data

When repairing or calibrating the instrument, we may initialize it or update it to the latest software version.
It is recommended to back up (save/write) data such as the settings and measurement data before requesting
service.
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13.1 Repair, Inspection, and Cleaning

Transporting

ACAUTlON Observe the following when shipping the instrument.
o B Remove accessories and options from the instrument.
B Attach a description of the malfunction.

B Use the packaging in which the instrument was initially delivered and then pack that
in an additional box.

Failure to do so could cause damage during shipment.

Cleaning

ACAU“ON B If the instrument becomes dirty, wipe the instrument clean with a soft cloth moist-
ened with water or a neutral detergent.

0 Never use solvents such as benzene, alcohol, acetone, ether, ketone, thinners or gasoline.
Doing so could deform and discolor the instrument.

Wipe the LCD gently with a soft, dry cloth.
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13.2 Troubleshooting

13.2 Troubleshooting

If damage is suspected, read the “Before Returning for Repair” section to remedy the problem. If this does not
help you, contacting your authorized Hioki distributor or reseller.

Check “Inquiry Sheet” at the end of this manual when submitting your questions.

Before Returning for Repair

General issues

No. Issue Iltems to check Possible causes — Solutions See

1-1 | The instrument can- | Color of the STANDBY | Green The display settings have not been p.154
not be turned on. key configured correctly. p.153
(The display shows —Adjust the backlight brightness and
nothing.) contrast.

Red The instrument is in the standby state. | p.47
—Press the STANDBY key.

Off The instrument is not receiving power. | p.47

—Check the continuity of the power
cord.

—Verify that a circuit breaker has not
been tripped.

—Turn on the main power switch (on
the back of the instrument).

The supply voltage or frequency is p.281
incorrect.
—Use the instrument within the range
of the power supply rating.
(100 V to 240V, 50/60 Hz).

1-2 | The keys are unre- |Display [LOCK] The key lock function is active. p.150
sponsive. —Cancel the key lock function.
—Turn OFF the EXT. I/O KEY_LOCK
signal.
[RMT] The instrument is in the remote state. | p.262
—Cancel the remote state.
Panel name is A panel load operation has been trig- | p.108
shown. gered by the EXT. I/O.
—Turn off the EXT. I/O’s LOAD signal.
[LOCK] or [RMT], | Certain functions cannot be used p.330
and no panel simultaneously.
name display —See the list of functional limitations.
1-3 | The instrument’s Measured values Displayed The comparator function is OFF. p.118
comparator lamp —Turn ON the comparator function.

will not turn on. Not displayed (Dis- | If the measured value is not being dis- -

play other than played, no judgment will be made, and
value) the lamp will not turn on.

1-4 | The LED Compara- | Instrument’s compara- |On The attachment is not properly con- p.125
tor Attachment will | tor lamp nected.

not turn on. —Connect the LED Comparator
Attachment properly to the
COMP.OUT terminal.

There is a broken connection. -
—Replace the LED Comparator
Attachment.

Off See No. 1-3 above, “The instrument’s p.321
comparator lamp will not turn on.”
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13.2 Troubleshooting

No. Issue Items to check Possible causes — Solutions See
1-5 | The beeperis not |Key beeper setting Key beeper is disabled. p.151
audible. —Enable the setting.
Judgment beeper setting Judgment beeper is disabled. p.123
—Enable the setting.
1-6 | You wish to change | The instrument’s beeper volume cannot be |- -
the beeper volume. | changed.
Measurement issues
No Issue ltems to check Possible causes — Solutions See
2-1 |Measured values | Effects of noise See 14.10 (1) (2). p.361
are unstable. p.363
Measurement leads Clip-type leads See 14.8 (3). p.354
Wiring becomes See 14.8(1). p.359
two-terminal wiring
in middle.
Measurement target | Wide or thick See 14.8 (4). p.355
Temperature is See 14.8 (5). p.355
unstable (just
manufactured, just
opened, being
held by hand,
etc.).
Low heat capacity | See 14.8 (6). p.356
The measure- See 14.8 (9) (10) and 14.10 (1). p.357
ment target is a p.357
transformer, p.361
motor, choke coil,
or solenoid.
TC ON The temperature sensor is not appro- p.11
priately positioned.
—Move the temperature sensor
closer to the measurement target.
—Position the temperature sensor so
that it is not exposed to wind.
—lIf the response to the measurement
target’'s temperature change is
slower than the temperature sen-
sor’s response, increase the
response time by covering the tem-
perature sensor with something.
The temperature sensor’s response
time is about 10 minutes (reference
value).
OFF The measurement target’s resistance p.81
value is changing due to temperature
change, for example, because the
room temperature has not stabilized.
—Turn ON temperature correction
(TC).
OVC or A-OVC OFF The measurement is affected by ther- | p.98
mal EMF.
—Turn ON the OVC or A-OVC func-
tion.
Using multiplexer unit to perform scan Delay is inadequate. p.102
measurement — Set the delay longer. p.357
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13.2 Troubleshooting

No

Issue

Items to check

Possible causes — Solutions

See

2-2

Measured values
differ from
expected values.
(A negative value is
shown.)

Zero adjustment

ON

Zero adjustment is not accurate.
—Perform zero adjustment again.

p.74
p.57

OFF

Values are being affected by route
resistance or thermoelectric power
due to two-terminal measurement.
—Perform zero adjustment.

p.74

Scaling function

ON

The offset setting is incorrect.
—Turn scaling off, or reconfigure the
setting properly.

p.93
p.57

Measurement leads

The measurement leads are not con-
nected properly.
—Check the connections.

p.56
p.57

See No. 2-1 above.

p.322

2-3

No measured value
is displayed.

(Concerning the
display of mea-
sured value faults,
see also p.60.)

Measured values

There is a break in the measurement
leads.
—Replace the measurement leads.

p.36

The contact resistance is too high (for

user-made leads).

—Increase the contact pressure.

—Clean or replace the probe tips.

—Use a range with a low measure-
ment current or set the measure-
ment current to low.

p.63
p.71

The route resistance is too high (for

user-made leads).

—Make the wiring thicker.

—Use a range with a low measure-
ment current or set the measure-
ment current to low.

p.63
p.71

[CONTACT
TERM.A],
[CONTACT]
TERM.B]

The probe is worn.

There is a break in the measurement
leads.

—Replace the measurement leads.

p.36

The probe is not coming into contact

with the measurement target.

—Place the probe in proper contact
with the target.

The measurement target is conduc-
tive paint, conductive rubber, or a sim-
ilar material with a high resistance
value between the SENSE and
SOURCE.

—Turn the contact check function off.

p.106

[OvrRng]

The measurement range is low.
—Select a high-resistance range or
use auto-ranging.

p.52

[SW.ERR
ERR:061]

A multiplexer relay hot-switching pre-

vention function error has occurred.

—The relay cannot be switched
because the current from the mea-
surement target has not decreased.
Increase the delay setting since the
measurement circuit may be being
influenced by back EMF from a
transformer. Do not apply any cur-
rent or voltage to the measurement
terminals.

p.60
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13.2 Troubleshooting

No

Issue

Items to check

Possible causes — Solutions

See

2-3

No measured value
is displayed.

(Concerning the
display of mea-
sured value faults,
see also p.60.)

Measured values [NO UNIT]

No multiplexer unit has been inserted.

—Insert the unit properly. Do not allo-
cate units that have not been
inserted to channels.

p.45

Nothing is shown.

Auto-ranging is not selecting a range.
—See No. 2-4 below.

p.324

No measured
value is shown,
even if the mea-
surement leads
are shorted.

The fuse may have tripped.

—Cycle the instrument’s power and
then perform the self-test to check
whether the fuse has tripped. If the
fuse is tripped, replace the fuse. For
the RM3546, the fuse cannot be
replaced. Request repair.

—When using the multiplexer, if the
measured value is not displayed
after replacing the measurement
fuse, the multiplexer unit’s fuse may
have tripped. Request repair.

The measurement and guard termi-

nals may be shorted.

—Check whether the measurement
leads are damaged.

p.48

Auto-ranging is not
selecting a range.
(The range is not
appropriate.)

Measurement target is a transformer or
motor.

Auto-ranging is not able to select a

range or the selected range is not

appropriate for measurement targets

that have high inductance.

—Perform measurement with a fixed
range.

p.52

Effects of noise

See 14.10 (1) (2).

p.361

2-5

It is impossible to
perform zero-
adjustment.

Measured values before zero adjustment
exceed -1% to 50% of each range full-
scale, or a measurement fault has
occurred.

There is a problem with the wiring.

—Repeat zero adjustment with the
correct wiring. Since zero adjust-
ment cannot be performed if the
resistance value is too high, for
example with a user-made cable.
Keep the circuit resistance low.

p.348

2-6

The auto-hold func-
tion is not working
(hold operation is
not being can-
celed).

Measured values Are unstable.

See No. 2-1 above, “Measured values
are unstable.”

p.322

Do not change.

An appropriate range has not been

selected.

—Select an appropriate range or use
auto-ranging.

p.52

Measured tempera-
ture is displayed
incorrectly.

Temperature sensor and thermometer con-
nection

The temperature sensor or thermom-

eter is not properly connected.

—Connect the temperature sensor by
inserting the plug all the way.

The settings have been improperly

configured.

—Check the settings.

A temperature sensor other than that

specified is used.

—9451 Temperature Probe is not
supported. Use the Z2001 Tem-
perature Sensor.

p.38
p.41
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EXT. I/O issues

13.2 Troubleshooting

The EXT. I/O test (p.245) function can be used to more easily check operation.

No Issue

Items to check

Possible causes — Solutions

See

3-1 | The instrument is
not operating at all.

The IN and OUT values displayed on the
instrument’'s EXT. I/O test do not agree with
the controller.

The wiring is incorrect.

* The connector is loose.

* The pin number is incorrect.

* The ISO-COM terminal is not con-
nected properly.

* The NPN/PNP setting is not config-
ured correctly.

* Contact (or open collector) control
is not enabled (voltage control is
being used).

* No power is being supplied to the
controller. (Power does not need to
be supplied to the instrument.)

— Check EXT. I/0 (p.203) again.

p.203

3-2 | The trigger has not

activated.

The trigger source is set to the internal trig-
ger (INT).

If the internal trigger setting is being
used, the TRIG signal will not serve as
a trigger.

—Select the external trigger setting.

p.235

The TRIG ON time is less than 0.1 ms.

The TRIG on time is too short.
—Ensure that the on time is at least
0.1 ms.

The TRIG OFF time is shorter than 1 ms.

The TRIG off time is too short.
—Ensure that the off time is at least 1
ms.

The TRIG/PRINT signal filter function is ON.

The signal control time is short.
—Increase the signal on time.
—Turn off the filter function.

p.239

The : INIT : CONT command is OFF.

The instrument is not in the trigger wait

state.

—Send the “: INIT" or “: READ?”
command.

3-3 | Unable to print.

Interface settings

The interface is set to other than the
printer.
—Set the interface to the printer.

p.270

The TRIG/PRINT signal filter function is ON.

The signal control time is short.
—Turn off the function.

p.239

3-4 |Unable to load
panel.

A panel has been saved using the panel
number that you are trying to load.

The instrument cannot load a panel

that has not been saved.

—Change the LOAD signal or resave
the panel before the LOAD signal is
asserted.

p.212

3-5 | The channels can-

not be switched

nal.

with the LOAD sig-

The channel numbers have not been set.
The channels have been disabled.
The scan function has been turned off.

The scan settings have been improp-

erly configured.

—Configure the scan settings cor-
rectly.

p.172
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13.2 Troubleshooting

No Issue Items to check Possible causes — Solutions See

3-6 |EOMis not being | The measured value is not being updated. | See No. 3-2 above. p.325
output. EOM signal logic The EOM signal turns on when mea- -

surement completes.
EOM signal setting Pulse The pulse width is too narrow, and the | p.241
EOM signal cannot be read while it is
on.
—lIncrease the EOM signal’s pulse
width or set the EOM signal to
“hold”.
Hold The measurement time is too short, p.241
and the interval during which the EOM
signal is off cannot be detected.
—Change the EOM signal setting to
“pulse.”

3-7 |The Hi, INor Lo The instrument’s comparator lamp is off. See No. 1-3 above. p.321
signal is not being  [The output mode is set to BCD. Change to judgment mode (in BCD p.243
output. mode, the result of a logical OR opera-

tion applied to Hi and Lo is output from
one signal line).

3-8 |T_PASS, T_FAIL, |The scan function is off. The scan settings have been improp- | p.172
The T_ERR signal | Measurement of all channels has not com- | erly configured.
is not being output. | pleted. —Check the scan settings.

3-9 | The BCD signalis | Output mode setting The output mode is set to JUDGE. p.243
not being output. —Change to BCD mode.

BCD_LOW signal control Control the BCD_LOW signal (failure | p.209
to do so will cause only the upper dig-
its to be output).

3-10 | The RANGE_OUT |BCD_LOW signal control Control the BCD_LOW signal (failure | p.209
signal is not being to do so will cause the RANGE_OUT
output. signal not to be output).

3-11 | The multiplexer The MUX signal is not on. Turn on the MUX signal. p.209
channels cannot be
switched with the
LOAD signal.

Communications issues

The communications monitor (p.263) function can be used to more easily check operation.

No Issue Items to check Possible causes — Solutions See

4-1 | The instrumentis | Display [RMT] is not No connection has been established. p-250

not responding at
all.

being displayed.

—Check whether the connector has been con-
nected.

—Check whether the interface settings have
been configured properly.

—(USB) Install the driver on the control device.

—(RS-232C) Use a cross cable.

—(USB, RS-232C) Check the COM port number
on the control device.

—(RS-232C) Use the same communications
speed for the instrument and the control
device.

—(LAN) Check that the IP address does not
overlap with that of other network instruments.

The initial IP address for the instrument is
“0.0.0.0".
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13.2 Troubleshooting

No

Issue

Iltems to check

Possible causes — Solutions

See

42

An error is being
encountered.

Display

Command error

The command is incorrect.

—Check the spelling of the command (space:
x20H).

—Do not append a question mark to commands
that are not queries.

—(RS-232C) Use the same communications
speed for the instrument and the control
device.

The input buffer (256 bytes) is full.
—lInsert a dummy query after sending several
lines of commands.

Example: Send “*OPC?” — Receive “1”

Execution error

Receive 1 The command string is correct, but
the instrument is not able to execute it.
Example
* When set during scanning
* The data portion was spelled incorrectly.
“: SAMP :RATE SLOW3”
—Check the specifications of the command(s) in
question.

The input buffer (256 bytes) is full.
—Insert a dummy query after sending several
lines of commands.

Example: Send “*OPC?” — Receive “1”

The instrument
fails to respond to
queries.

On the com-
mand
monitor

No response

The : TRIG: SOUR EXT setting is being
used, and the instrument is waiting for the trigger
after : READ? transmission.

—Check the command specifications.

Response

There is a mistake in the program.
—Check the receive portion of the program.

4-4

Unable to switch
the multiplexer
channel. Unable
to load multi-
plexer.

Front measurement terminals

Measurement leads are connected to the mea-

surement terminals on the front of the instru-

ment.

—Do not connect measurement leads to the
measurement terminals on the front of the
instrument when using the multiplexer.

p.172
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13.2 Troubleshooting

Printer issues

No Issue Possible causes Solutions See
5-1 No data is being The instrument and printer are not con- * Check whether the connector has| p.269
printed. nected properly. been connected.
* Check whether the interface set-
tings have been configured prop-
erly.
* If using the PRINT signal, see No.| p.325
3-3 above.
5-2 | Printed text is gar- | The printer and instrument settings do not Check the printer settings again, -
bled match.
Multiplexer issues
No Issue Display Possible causes — Solutions See
6-1 It is not possible to | [ERR:60] Measurement leads are connected to the measurement termi- | p.172
switch to the multi- nals on the front of the instrument.
plexer inputs. —Do not connect any measurement leads to the measurement
terminals on the front of the instrument.
If [ERR:60] is displayed even though no measurement leads
are connected, turn off the main power of the instrument and
remove the Z3003. If [ERR:60] is not displayed after remov-
ing the 23003, the Z3003 could be broken. Request repair.
6-2 | Channels cannot [CH] is not being | The front terminals are being set as the measurement termi- p.172
be switched by displayed. nals.
operating the —Set the measurement terminals to MUX (multiplexer).
instrument's keys. [Scan display The scan function is set to auto or step. p.172
(list display) —Set the scan function to off in order to switch channels with
key operation.
The set unit number and the unit number in which the Z3003 is | p.172
installed differ. p.45
—Check the settings and the unit on the back of the instru-
ment.
[RMT] The instrument is in remote mode, in which it is controlled by p.262
communications functionality.
—Operate the instrument after canceling remote mode.
6-3 | Channels cannot - The MUX signal is not on. p.209
be switched with —Turn on the MUX signal.
EXT. I/0.
6-4 |Measured values |- See No. 2-1 above. p.322
are unstable.
6-5 | The measured - A different channel is used. p.176
value differs from —Change the channel setting.
the expected resis- [ The wiring is shorted. -
tance value. —Exercise care to avoid shorted wires.
- The route resistance is too high. p.187
—For 2-wire connection, the route resistance affects the mea-
sured value directly. Perform zero adjustment.
- Measurement leads are connected to the measurement termi- | p.172

nals on the front of the instrument.
—Do not connect measurement leads to the measurement ter-
minals on the front of the instrument when using the multi-

plexer.
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13.2 Troubleshooting

No

Issue

Display

Possible causes — Solutions

See

6-6

No measured value

is displayed.

The wrong channel is being measured.
—Check the current channel and the channel setting.

p.176

[NO UNIT]

The set unit number and the unit number in which the Z3003 is
installed differ.
—Check the settings and rear of the unit.

p.172
p.45

The connected device is set to an external device.
—Set the connected device to the RM3545 or RM3546.

p.179

The relay contacts are worn.
—Perform the multiplexer unit test. If it yields a FAIL result,
request repair of the Z3003.

p.190
p.319

The wiring is shorted.
—Prevent the wiring from short circuiting.

See No. 2-3 above.

p.323

A fuse is blown.
—The internal protective fuse may have blown. Request repair
of the Z3003.

p.170

6-7

Zero-adjustment
values are not
being applied to
measurement.

Zero adjustment has not been performed for each channel.
—Check whether zero adjustment has been performed for

each channel on the Multiplexer Basic Measurement screen.

Zero adjustment is performed separately for the front termi-
nals and for each channel, so you will need to perform it for
each channel (scanning zero adjustment can also be per-
formed).

p.187

6-8

Zero adjustment
cannot be per-
formed.

The route resistance is too high. (Measured values before zero

adjustment exceed -1% to 50% of each range full-scale, or a

measurement fault has occurred.)

—Zero adjustment cannot be performed when the route resis-
tance is too high. Modify your setup so that the route resis-
tance is less than 50% of the measurement target.

p.348

The connected device is set to an external device.

—Zero adjustment cannot be performed for channels whose
connected device is an external device.
Set the connected device to the RM3545 or RM3546.

The unit test gener-

ates a FAIL result.

* The relays are worn.
* The fuse in the unit is blown out.
— Request repair of the Z3003.

p.319

6-10

Switching is too
slow.

The relay hot switching prevention function is being triggered

because back EMF remains in the transformer after measure-

ment.

—Use a high-resistance range or lower the measurement cur-
rent, for example by using the low current switching setting.

p.166
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13.2 Troubleshooting

List of functional limitations

v': Compatible, - : Incompatible

Comparator
function

Temperature
correction
function

Temperature
conversion
function

BIN
measurement
function

Multiplexer

Statistical
calculations
function

AUTO
RANGE,
RANGE
change

Comparator
function

v

v

Temperature
correction
function

Temperature
conversion
function

BIN
measurement
function

Multiplexer

Statistical
calculations
function

AUTO
RANGE,
RANGE
change

* When low-power mode is on, OVC will be fixed to on and contact improvement will be fixed to off. During
SLOW?2 operation, two measured values are used to calculate the average value even if the averaging
function is off.

* When the multiplex scan function is set to auto or step, the trigger source is automatically set to EXT. In
addition, the communications function’s memory function will not be available for use.
* When using the multiplexer in 2-wire mode, the contact check function is disabled. In addition, the ranges
of 10 Q and less will not be available for use.
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External Control (EXT. I/0) Q&A

Common Questions

How do | connect external trigger input?

Which pins are common ground for
input and output signals?

Are the common (signal ground) pins
shared by both inputs and outputs?

How do | confirm output signals?

How do | troubleshoot input (control)
signal issues?

Are the comparator judgment signals
retained during measurement (or can
they be off)?

What situations cause measurement
faults to occur?

Is a connector or flat cable for connec-
tion provided?

Is direct connection to a PLC possible?

Can EXT. I/O be used at the same time
as RS-232C or other communications?

How should external power be con-
nected?

Can free-running measured values be
acquired using a footswitch?

13.2 Troubleshooting

Answers

Connect the TRIG signal to an ISO_COM pin using a switch or
open-collector output.

The ISO_COM pins.

Use ISO_COM as the common pin for input and output signals.
The ISO_COM pin serves as the shared common pin.

Confirm voltage waveforms with an oscilloscope. To do this, the
output pins such as EOM and comparator judgment outputs need
to be pulled up (through several kQ).

For example, if TRIG signal does not operate properly, bypass the
PLC and short the TRIG pin directly to an ISO_COM pin.
Be careful to avoid power shorts.

When using the external trigger [EXT] setting, the state is deter-
mined at the end of measurement, and is off once at the start of
measurement.

When using the internal trigger [INT] setting, judgment results are
held during measurement.

An error is displayed in the following cases:

» A probe is not connected

» A contact is unstable

» A probe or measurement target is dirty or corroded

* Measurement target resistance is much higher than the mea-
surement range

A solder-type connector is supplied. The cable must be prepared
at the user's side.

If the PLC’s outputs are relays or open collectors and the PLC’s
input circuit supports contact input, it can be connected directly.
Before connecting, confirm that voltage and current ratings will
not be exceeded.

After setting up communications, it is possible to control measure-
ment with the TRIG signal while acquiring measurement data via
a communications interface.

The instrument’s ISO_5V EXT 1/O terminal is a power supply out-
put terminal. Do not connect the ISO_5V terminal to an external
power supply such as a PLC.

Measured values can be acquired using the sample application
software. The sample application software is available for down-
load from Hioki's website.

See : “Information on download site” (p.1)
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13.2 Troubleshooting

Error displays

When an error is shown on the display screen, check or repair is necessary. Contact your authorized Hioki
distributor or reseller.

Display

Description

Remedy

+0OvrRng/-OvrRng

Over-range (p.60)

Select the appropriate range.

CONTACT TERM.A (CONTACT A, CA)

Measurement terminal A-side
wiring contact error (p.60)

Check for cable breakage and worn
out probes.

CONTACT TERM.B (CONTACT B, CB)

Measurement terminal B-side
wiring contact error (p.60)

Check for cable breakage and worn
out probes.

SW.ERR See ERR:061 (p.333).
. . Insert the unit properly. Do not allo-
NO UNIT mger?t:glplexer unit has been cate units that have not been
: inserted to channels.
L e Cannot set because the lower Set an upper limit value that is
ERR:001 h|?1‘|’tv T [PEle e L A limit value is larger than the larger than the lower limit value.
’ upper limit value. (p.119)
ERR:002 REF setting is zero. Cannot set beqausg the refer- Set a reference value that is larger
ence value setting is zero. than zero. (p.121)
* Set the range after turning the
comparator function and BIN
Cannot switch ranges Cannot switch ranges when the measurement function off.
ERR:003 (comparator or bin is ON) comparator fun_ctlop or BIN mea- | « Select the range. to use on the
surement function is ON. Comparator Settings screen or
BIN Number Settings screen.
(p.116)(p.127)
c tt t ing ON Cﬂrlm?:‘turn auto-r?ng:clng ?N Turn off the comparator function
ERR:004 annot turn auto-ranging - | while the comparator TUNCton or | 4 5N measurement function.
(comparator or bin is ON) BIN measurement function is
(p.118) (p.126)
ON.
0 ADJ error. Out of zero adjustment range. Check the zero adiustment proce-
ERR:010 | Must not exceed 50% or -1% | The reading must be within ~1% | 5 \2% 72 d P
f.s. to 50% of range full-scale. p-1%)-
ERR:011 Temp. sensor error. g,a:?grtn%eef:{ﬂ eC:LCnu;?)E%TSt: eLf Check the temperature sensor or
Cannot calculate. mometer error. thermometer.
The comparator cannot be Turn off the temperature conver-
. Comparator is invalid. turned on while the temperature . :
ERESULE (Delta T or BIN is ON) conversion function or BIN mea- | 5" functhn and BIN measure-
o ment function.
surement function is on.
- . Zero adjustment can be per- Zero adjustment cannot be per-
ERR:013 e I [ E [0 formed only for the 10 MQ or formed for 100 MQ and greater
lower than 10MQ range) |
ower ranges. ranges.
. . Statistics functions allow only
ERR:020 Undo not available. one undo operation. -
ERR:030 Command error. Command Error. Check for incorrect commands.
ERR:031 Execution error. (Parameter Execution Error. The parameter | Check whether the parameter
. error) value is out of range. range is correct.
Check whether any command has
ERR:032 Execution error. Execution Error. resulted in execution error condi-
tions.
e e corect
ERR:060 Disconnect cable from front Unable to use multiplexer.

terminal.

terminals on the front of the instru-
ment.
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13.2 Troubleshooting

Display

Description

Remedy

ERR:061

MUX switching error.

A multiplexer relay hot-switching
prevention function error has
occurred.

The relay cannot be switched
because the current from the mea-
surement target has not decreased.
Increase the delay setting since the
measurement circuit may be being
influenced by back EMF from a
transformer or other device. Do not
apply any current or voltage to the
measurement terminals.

ERR:090

ROM check sum error.

Program ROM checksum error

The instrument is malfunctioning.
Request repair.

ERR:091

RAM error.

CPU RAM error

The instrument is malfunctioning.
Request repair.

ERR:092

Memory access failed.
Main power off, restart after
10s.

A communications error
occurred while attempting to
access the memory.

Turn off the main power switch,
wait at least 10 seconds, and turn it
back on.

ERR:093

Memory read/write error.

Memory read/write test error

The instrument is malfunctioning.
Request repair.

ERR:095

Adjustment data error.

Adjustment data error

The instrument is malfunctioning.
Request repair.

ERR:096

Backup data error.

Settings backup error

Settings were reinitialized. Recon-
figure measurement conditions and
other settings.

ERR:097

Power line detection error.
Select power line cycle.

Power frequency detection error

Set the frequency to match that of
the power being supplied to the
instrument.

ERR:098

Blown FUSE or measurement
lead is broken.

The fuse has been tripped.

RM3545A:

Replace the fuse. (p.335)

If the fuse is not blown out, the
measurement and guard terminals
may be shorted. Disconnect the
measurement leads and check
whether or not the error occurs. If
the error still occurs, request repair
of the instrument.

Furthermore, be sure to use a
Hioki-specified fuse for replace-
ment.

Specified fuse: F1.6AH/250 V (non-
arcing) 20 mm x 5 mm dia.

RM3546:

The fuse cannot be replaced.

The malfunction is due to application
of over-voltage exceeding 60 V.
Request repair.

The measurement and guard termi-
nals may be shorted. Disconnect
the measurement leads and check
whether or not the error occurs.

ERR:099

Clock is not set.
Reset? (23-10-01 00:00:00)
Press F2"

The instrument has been initial-
ized due to the depletion of the
backup battery.

The backup battery needs to be

replaced. Please request repairs
from the store (distributor) where
you made your purchase or your
nearest service center.

ERR:100

MUX unit error.

The MUX unit experienced an
error.

The instrument is malfunctioning.
Request repair of the instrument.

ERR:700
(RM3546

only)

Over VOLT or Over TEMP
detected.

Disconnect the DUT from the
RM3546.

Or cool down the surround-
ings.

Over-voltage may have been
detected at the measurement
terminals, or the surrounding
temperature of the instrument
may be exceeding the upper
limit of the operating tempera-
ture range.

Remove the probes from the DUT.
If the error persists, lower the ambi-
ent temperature of the instrument.
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13.2 Troubleshooting

Message displays

The following table lists messages and associated solutions.

Display Description—Remedy
INFO:001 Panel load. OK? Panel data will be loaded. Continue?
INFO:002 Panel loading... Panel data is being loaded.
Enter panel name. Enter a name for the panel being saved.
INFO:003 ESC: CANCEL, Cancel the save operation with the ESC key or save the panel with the
ENTER: SAVE EXEC ENTER key.
Enter panel name. Enter a name for the panel being saved.
Panel is used, will be overwrit- | The specified name already exists and will be overwritten if you pro-
INFO:004 ten. ceed.
ESC: CANCEL, Cancel the save operation with the ESC key or save the panel with the
ENTER: SAVE EXEC ENTER key.
INFO:005 Panel saving... Panel data is being saved.
INFO:006 Clear panel. OK? Panel data will be cleared. Continue?
INFO:007 Panel clearing... Panel data is being cleared.
INFO:008 Printing... Printing in progress.
INFO:010 Start interval print. Interval printing started.
INFO:011 Stop interval print. Interval printing stopped.
INFO:020 Performing 0 adjustment. OK? | Zero adjustment will be performed. Continue?
INFO:021 Clear 0 adjustment data. OK? | Zero adjustment values will be cleared. Continue?
INFO:022 Cleared 0 adjustment data. Zero adjustment data was cleared.
INFO:023 0 ADJ warning. Zero adjustment data values are large. (Warning)
: Adjust within 1% f.s. —lt is recommended that values be within 1% of range full-scale.
INFO:025 Undo statistical calculations. | One statistical calculation was undone.
INFO:026 Self-calibrating... Self-calibration measurement in progress.
Reset?
NORMAL RESET (without
panel clear)
INFO:030 | SYSTEM RESET (with panel | The instrument will be initialized.
clear)
/ MUX RESET (only CH set-
tings)
INFO:035 MUX CH settings will be reset. | The MUX channel settings will be initialized when switching between
’ Change setting? 4-terminal and 2-terminal measurement.
INFO:036 0 adjusting... Zero adjustment is being performed with MUX scanning.
INFO:037 Short-circuit pin No.1 to No.42, | To perform the unit test, short all the pins numbered 1 to 42.
: OK? Continue?
. . . The multiplexer unit test is being performed.
INFO:038 Testing MUX units... —The results will be displayed after the test is complete.
Enter password for Adiust- Enter the password for adjustment mode.
INFO:040 p ! —The Adjustment screen is used in repairs and adjustment carried
ment Mode. AR ;
out by Hioki. It is not available for use by end-users.
INFO:041 Password is wrong. The adjustment mode password is incorrect. Please enter the correct
password.
INFO:080 | Self-calibration is set to *man- | g ¢ -ajipration measurement is set to MANU.

ual”.
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13.3 Replacing the Measurement Circuit’s Protective Fuse

13.3 R§eplacing the Measurement Circuit’s Protective

Fuse QEZDN] [IEZT¥]

For the RM3546, the fuse cannot be replaced.

AWARNING m Use only fuses of the designated type, characteristics, rated current, and
voltage.
Specified fuse: F1.6AH/250V (non-arcing) 20 mm x 5 mm dia.
Z5056 Fuse Set (5 pieces)

® Do not use any other fuse (particularly not a fuse with a higher rated current).

® Do not use the product with the fuse holder’s terminals shorted.

Doing so could cause damage to the instrument, resulting in bodily injury.

m Before replacing the fuse, turn off the instrument’s main power switch and
disconnect the cords and leads from the measurement target.

Failure to do so could cause the operator to experience an electric shock.

IMPORTANT

Inserting the fuse holder without first placing a replacement fuse into it may make it difficult to remove
the fuse holder. Be sure to load a replacement fuse before inserting the holder.

Rear

Fuse holder

i

1

Confirm that the instrument’s main power switch
(rear panel) is off (), and disconnect the power
cord.

2 Turn the fuse holder on the rear panel to the left

3
4

335

using a slotted screwdriver, and remove the fuse
holder.

Replace the fuse with a rated fuse.

Reset the fuse holder and turn it to the right.



13.4 Disposing of the Instrument

13.4 Disposing of the Instrument

The instrument uses a lithium battery for back-up power to the clock.

When disposing of this instrument, remove the lithium battery and dispose of battery and instrument
in accordance with local regulations.

Removing the lithium battery

AWARNlNG m Before removing the lithium battery, turn off the instrument’s main power
switch and disconnect the cords and leads from the measurement target.

o Failure to do so could cause the operator to experience an electric shock.
m Store the removed lithium battery out of reach of children.

Failure to do so could allow children to accidentally ingest battery.

Required tools:
* One Phillips screwdriver (No.1)
* One pair of tweezers (to remove the lithium battery)

RM3545A-1

41 Confirm that the instrument’s main power
switch is off.
Disconnect the cables and power cord.

2 Remove the six screws from the sides and
one screw from the rear.

(Overhead view) 3 Remove the cover.

B

4 Insert the tweezers between the battery and bat-
tery holder as shown in the diagram below and
lift up the battery.

Lithium
battery

/N\CAUTION

=== ===

B Do not short + and -.

Doing so may cause sparks.

CALIFORNIA, USA ONLY
Perchlorate Material - special handling may apply.
See https://dtsc.ca.gov/perchlorate/

Battery"holder

S0
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13.4 Disposing of the Instrument

RM3545A-2 and RM3546

1 Verify that the power is off, and remove the Mul-
tiplexer Unit, connection cables and power
cord.

2 Remove the six screws from the sides and
one screw from the rear.

3 Remove the cover.

(Overhead view)

£

4 Remove the four screws and then remove the
Multiplexer Unit frame.

Insert the tweezers between the battery and bat-
tery holder as shown in the diagram below and
lift up the battery.

Lithium
battery

== = 1= = = =

/\CAUTION

H Do not short + and -.
Doing so may cause sparks.

Battery holder

O

CALIFORNIA, USA ONLY
Perchlorate Material - special handling may apply.
See https://dtsc.ca.gov/perchlorate/

337


https://dtsc.ca.gov/perchlorate/
https://dtsc.ca.gov/perchlorate/
https://dtsc.ca.gov/perchlorate/

13.4 Disposing of the Instrument

338



14.1 Block Diagram

I 14 Appendix

| 14.1 Block Diagram

@—iﬁom% ° Switching
C| Contact power
heck suppl
~——| lsensep LT pply
- i
— B A D H
(D Current ~
monitor
~——n| [SENSEA -
< v} O + N n
C| contact %}K
check s s e
1| [ISOURCEA— G y O
J%ARD n > ﬁé | — LAN
«§}<~ CPU USB
YvyYy RS-232C

[ L
N
N DA

L oo Multiplexer output

Analog input
QT™M

Measurement block Control block Y

+ Constant current (determined by the measurement range) is applied from the SOURCE B terminals to the
SOURCE A terminals while voltage is measured between the SENSE B and SENSE A terminals. The
resistance value is obtained by dividing the measured voltage by the constant current flow. (A, B)

» The effects of large offset voltages such as from thermal EMF can be reduced by current flowing in the pos-
itive and negative directions. (A)

» The low-noise voltmeter can perform stable measurement, even with an integration time of 0.3 ms. (B)

+ When measurement starts, the contact check circuit and constant current monitor are activated to monitor
for fault conditions while measuring. (C, D)

« The instrument incorporates a built-in temperature measurement circuit that can be used to correct resis-
tance measured values according to the temperature when measuring a target that exhibits a high level of
temperature dependence.

By separating the temperature measurement circuit from the constant current source, it is possible to con-
nect thermometers with analog output. (E)

» The high-speed CPU provides ultra-high-speed measurements and fast system response. (F)

« Immunity from electrical noise is provided by isolation between the Measurement and Control blocks. (G)

* The auto-ranging 100-to-240 V switching power supply can provide stable measurements even in poor
power quality environments. (H)
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14.2 Four-Terminal (Voltage-Drop) Method

14.2 Four-Terminal (Voltage-Drop) Method

The resistance of the wiring connecting the measuring instrument and probes and the contact resistance that
occurs between probes and the measurement target may prevent low resistance values from being measured
at a high level of precision.

Route resistance varies greatly depending on the thickness and length of the wire. Cables used in resistance
measurement may, for example, exhibit resistance of 90 mQ/m (for No. 24 AWG {0.2 sq} wiring) or 24 mQ/m
(for No. 18 AWG {0.75 sq} wiring).

Contact resistance varies with probe wear, contact pressure, and measurement current. With good contact,
resistance values are generally on the order of several milliohms but may reach as high as several ohms on
occasion.

The four-terminal method is used to facilitate reliable measurement of low resistance values.

With two-terminal measurements (Fig. 1), the resistance of the test leads is included in the measurement tar-
get’s resistance, resulting in measurement errors.

The four-terminal method (Fig. 2) consists of current source terminals (SOURCE A, SOURCE B) to provide
constant current, and voltage detection terminals (SENSE A, SENSE B) to detect voltage drop.

Little current flows to the voltage detection terminal lead lines that are connected to the measurement target
due to the voltmeter’s high input impedance. Consequently, measurement can be performed accurately with-
out being affected by the measurement lead resistance or contact resistance.

The instrument voltmeter’s input impedance: 10 GQ or more (reference value)

Four-terminal measurement method

onstant current
source

©H@
EA E

Two-terminal measurement method

Constant current
source
Voltmeter

Figure 1.

Current | flows through measurement target resis-
tance R g as well as route resistances r { and r».
Therefore, the voltage to be measured is obtained
by E=1(r1+ R+ ry), which includes route resis-
tances rqand r.

Figure 2.

Current / flows from r, through target resistance R
and through r 1. The high input impedance of the
voltmeter allow only negligible current flow through
rs and r4. So the voltage drop across ry and r4 is
practically nil, and voltage E across the measure-
ment terminals and voltage E ; across measurement
target resistance R j are essentially equal, allowing
measurement target resistance to be measured
without being affected by r 4 to r 4.
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14.3 DC and AC Measurement

14.3 DC and AC Measurement

Resistance (impedance) measurement can be performed using the DC or AC method.

* DC method
The DC measurement method is used widely in applications such as measurement of general- purpose
resistors, winding resistance, contact resistance, and insulation resistance. In the DC method, the mea-
surement setup consists of a DC power supply and a DC voltmeter. While its simple circuitry makes it eas-
ier to increase accuracy, it is prone to measurement errors due to electromotive force that may be present
in the measurement path.
See: “14.11 Effect of Thermal EMF” (p.365)

* AC method
The AC method is used when it is not possible to measure using DC, for example in impedance measurement
of inductors, capacitors, or batteries. Since an AC ohmmeter consists of an AC power supply and an AC volt-
meter, it is not affected by DC electromotive force. On the other hand, caution is necessary since results differ
from those obtained using DC measurement, for example due to components such as core loss in coils’
series equivalent resistance.

DC ohmmeter AC ohmmeter
DC AC
i/ilge:aslurement DC power DC voltmeter AC power AC voltmeter
R suppl R
Detection voltage supply § X PP X
Not affected by electromotive force.
Advantages High-precision measurement is possible. y W

Reactance measurement is possible.

Affected by electromotive force since not
capable of performing DC superimposed
Disadvantages measurement. Difficult to increase precision.
(Thermal EMFs can be corrected by the
OVC and A-OVC functions.)

DC resistance of windings such as trans- | Battery impedance,
Applications formers and motors, contact resistance, inductor, capacitor
insulation resistance, PCB route resistance | Electrochemical measurement

Measurement

10810 1076 103 t0 108
range
Resistance meters:
. Battery HiTesters:
RM3542 to RM3548 series
Hioki instruments 3561, BT3561 to BT3564 series
DMM: DM7275, DM7276 '
(Example) LCR Meters:

Insulation resistance meters:

IR4000 series, SM series IM3570, IM3533, IM3523, and so on
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14.4 Temperature Correction (TC) Function

14.4 Temperature Correction (TC) Function

The temperature correction function converts the resistance values of temperature-dependent measurement

targets such as copper wire into resistance values at a specific temperature (known as the standard tempera-
ture) and displays the results.

Resistances R, and R, below are the resistance values of the measurement target at  °C and 7, °C (having
resistance temperature coefficient at f ,°C of «,).

R=Rox{1+anyx(l-1ly} 3
R, s ol

R,  Actual measured resistance (Q) -7 |

R,y  Corrected resistance (Q) Rol——®<& -

to  Reference temperature (°C) T |

t Ambient temperature (°C) | |

o Temperature coefficient at ¢, (1/°C) Refertgnce Améient

temperature temperature

Example:

If measuring a copper wire*! with a resistance value of 100 Q at 30°C, the resistance value at 20°C can be
calculated using the resistance temperature coefficient as follows:
*1. The resistance temperature coefficient for copper wire at 20°C is 3930 ppm/°C.

R,

I+a,yx(l-1)

100

1+ (3930 x 10°0) x (30 — 20)

=96.22 Q

Refer to the following for temperature correction settings and execution method:
See: “4.5 Correcting for the Effects of Temperature (Temperature Correction [TC])” (p.81)
See: “4.19 Performing Temperature Rise Test (Temperature Conversion Function [AT])” (p.136)

e N\
IMPORTANT

» The temperature sensor detects only ambient temperature; not surface temperature.

* Allow the instrument to warm up before making measurements.

» Place the temperature sensor near the measurement target and allow both the sensor and the target
to adequately adjust to the ambient temperature prior to use (for more than 10 minutes).
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Reference

14.4 Temperature Correction (TC) Function

Conductive Properties of Metals and Alloys

. 3 Temperature
Material Content (%) Density (>; 1079 Conductivity coefficient (20°C)
(kg/m=) (ppm/°C)
Annealed copper wire |Cu>99.9 8.89 1.00 to 1.02 3810 to 3970
Hard-drawn copper
wire Cu>99.9 8.89 0.96 to 0.98 3770 to 3850
Cadmium copper wire [Cd 0.7 to 1.2 8.94 0.85100.88 3340 to 3460
Silver copper Ag 0.03 to 0.1 8.89 0.96 t0 0.98 3930
0.40 to 0.50 2000
Chrome copper Cr0.41t00.8 8.89
0.80 to 0.85 3000
Carlson alloy wire Ni2.5104.0 0.25 t0 0.45 980 to 1770
U Si0.5t0 1.0 ' '
Annealed aluminum
) Al>99.5 2.7 0.63 to 0.64 4200
wire
Hard-drawn aluminum
) Al>99.5 2.7 0.60 to 0.62 4000
wire
Si0.4t00.6
. Mg 0.4 to 0.5
Aldrey wire . 0.50 to 0.55 3600
Al remaining por-
tion
Copper Wire Conductivity
. Annealed cop- | Tinned annealed Hard-drawn
Diameter [mm] : : ;
per wire copper wire copper wire
0.01 to less than 0.26 |0.98 0.93 -
0.26 to less than 0.29 |0.98 0.94 -
0.29 to less than 0.50 |0.993 0.94 -
0.50 to less than 2.00 |1.00 0.96 0.96
2.00 to less than 8.00 |1.00 0.97 0.97

The temperature coefficient changes according to temperature and conductivity If the temperature coefficient
at 20°C is o and the temperature coefficient for conductivity C at £ °C is o, o, is determined as follows

near ambient temperature.

Qc= 1

0o * C

For example, the temperature coefficient of international standard annealed copper is 3930 ppm/°C at 20°C.
For tinned annealed copper wire (with diameter from 0.10 to less than 0.26 mm), the temperature coefficient

+(t-20)

5o at 20°C is calculated as follows:

= 3650 ppm/°C

+(20 - 20)

0.00393 x 0.93

References: Handbook for Electronics, Information and Communication Engineers, Volume 1, published by
the Institute of Electronics, Information and Communication Engineers
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14.5 Advanced Temperature Correction (A-TC) Function

14.5 Advanced Temperature Correction (A-TC)
Function

The A-TC function converts the resistance values of temperature-dependent measurement targets to resis-
tance values at a specific temperature (the reference temperature).

The A-TC function measures resistance values at the correction location and the temperature measurement
location.

The current temperature is calculated from the resistance value at the temperature measurement location,
and based on this temperature, the resistance value at the correction location is adjusted to the resistance
value at the reference temperature. By calculating temperature from resistance values, temperature calcula-
tion and correction can be performed without using a thermometer.

Specifically, measure three times in the order of temperature measurement location — correction location —
temperature measurement location, and perform temperature conversion before and after the measurement
at the correction location.

The following parameters are used:

t:  Current temperature [°C] (*1)
R4: Measured resistance value [Q] at the temperature measurement location at the current temperature 7 [°C]
Ry: Measured resistance value [Q] at the correction location for the current temperature £ [°C]

t,: Reference temperature [°C] for the temperature measurement location
o,1: Temperature coefficient [1/°C] at temperature measurement location 7, [°C](*2)
R;: Resistance value [Q] at temperature measurement location ¢4 [°C]

ty: Reference temperature [°C] for correcting the correction location
o,9: Temperature coefficient [1/°C] at correction point £, [°C]
R,: Corrected resistance value [Q] for the correction location

*1. This is the temperature calculated from the resistance value at the temperature measurement location. If
the temperature readings at the temperature measurement location and the correction location do not
match, there may be an error in the corrected resistance value.

*2. a[1/°C] = TCR x 107 [ppm/°C]

The reading at the current temperature t can be converted to the resistance value R at the reference tem-
perature by measuring the resistance value R at the correction location and the resistance value R4 at the
temperature measurement location.

Equation for calculating the temperature from the resistance
value at the temperature measurement location:

t=t1+i(&lj Ro -
R |

t -

Rol——= D=

Temperature correction equation for the location being
corrected: 0 i

R, Reference Current
temperature temperature

o _
1+ atox(t ty)
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14.5 Advanced Temperature Correction (A-TC) Function

Example

Measurement conditions:

» The resistance value at the temperature measurement location at 20°C is 1 mQ, and the temperature coef-
ficient is 3930 ppm/°C.

* The reference temperature is 20°C.

» The temperature coefficient at the correction location is 3930 ppm/°C.

+ The current measured value at the temperature measurement location is 1.393 mQ, and the measured
value at the correction location is 2 mQ.

Under these conditions, the current temperature is determined as follows.

R
t = t1+L(—11]
atl Rtl

3
s 1 ><(1.393>< 10 _lj
3930 x 100 1x1073

= 120

The current temperature has been calculated to be 120°C. Since the measured resistance value at the correc-
tion location at 120°C was 2 mQ, the resistance value at 20°C is calculated as shown below.

_ R,
o _
T+ oy, % (1 1)

_ 2% 1073
1 +(3930 x 1070) x (120 - 20)

= 1436x 1073

Consequently, the resistance value at the corrected location at 20°C is 1.436 mQ.

( IMPORTANT

» Allow the instrument to warm up before making measurements.

» Ensure that the temperature measurement location is unrelated to the correction location such as
weld area and is positioned where the resistance value of the material alone can be measured.

» Ensure that the temperature measurement location and the correction location are as close as possi-
ble to minimize any temperature difference. Any temperature difference could introduce an element of
error into corrected resistance values.

» When measuring the temperature coefficient, obtain data within a range close to the actual measure-
ment temperature. Specifically, if the high temperature is 60°C and the reference temperature is 20°C,
measuring the temperature coefficient within the range of 60°C to 20°C will minimize errors and allow
for more accurate correction.
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14.5 Advanced Temperature Correction (A-TC) Function

Magnitude of effect on A-TC correction results (reference value)

This demonstrates how the input parameters of the A-TC function affect A-TC correction results.

The magnitude of the effect is derived from the two equations shown above.

The magnitude of the effect varies positively or negatively depending on the varied parameters.

The RM3546 Application, a free software package from Hioki, provides a tool for calculating the magnitude of
these effects.

In the event of a change in the reference resistance value R1 in the temperature measurement area:
Accuracy when measured using the Z3003 + RM3546 (1000 uQ range, MED): +0.065%
Input parameters:

2 20°C

R4 1mQ —+0.065%
TCR; 3930 ppm/°C

fo 20°C

TCR;y 3930 ppm/°C

The magnitude of the temperature measurement result t (current temperature) varies according to the differ-
ence At between the temperature during correction and the reference temperature.

When At = 50°C: £+0.198°C, R;+0.065%

When At = 100°C: 7£0.230°C, Ry;+0.065%

When input parameters are varied:

Input parameters:

1 20°C — +0.5°C

R4 1mQ — +0.065%

TCR;y 3930 ppm/°C — -100 ppm/°C

TCRqo 3930 ppm/°C — +100 ppm/°C

The magnitude of the temperature measurement result t (current temperature) varies according to the differ-
ence At between the temperature during correction and the reference temperature.

When At = 50°C: #+1.60°C, R1y+0.949%

When At = 100°C: +2.87°C, Ryy+1.526%
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14.6 Temperature Conversion (AT) Function

14.6 Temperature Conversion (AT) Function

Utilizing the temperature-dependent nature of resistance, the temperature conversion function converts resis-
tance measurements for display as temperatures. This method of temperature conversion is described here.
According to IEC 60034, the resistance law may be applied to determine temperature increase as follows:

Ry
Al= —— (k+t)—(k+ty
Ry

At Temperature increase (°C)

t, Winding temp. (°C, cool state) when measuring initial resistance R,
t, Ambient temp. (°C) at final measurement

R, Winding resistance (Q) at temp. ¢ (cool state)

R,  Winding resistance (Q) at final measurement

k Reciprocal (°C) of temp. coefficient of conductor material at 0°C

Example
With initial resistance R, of 200 mQ at initial temperature £, of 20°C, and final resistance R, of 210 mQ at cur-
rent ambient temperature £, of 25°C, the temperature increase value is calculated as follows:

Ry
A= —— (k+t))—(k+1,)
Ry

210 x 1073

x -

=17.75°C

Therefore, the current temperature 7, of the resistive body can be calculated as follows:

lr=1,+At=25+7.75=32.75°C

For a measurement target that is not copper or aluminum with a temperature coefficient of ¢4, , the constant &
can be calculated using the formula shown for the temperature correction function and the above formula, as
follows:

1
k: —to
)

For example, the temperature coefficient of copper at 20°C is 3930 ppm/°C, so the constant & in this case is
as follows, which shows almost the same value as the constant for copper 235 defined by the IEC standard.

1
k= —_———— —20=2345
3930 x 10°
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14.7 About Zero Adjustment

14.7 About Zero Adjustment

Zero adjustment is a function which adjusts the zero point by deducting the residual value obtained during 0 Q
measurement. For this reason, zero adjustment must be performed when connection is made to 0 Q. How-
ever, connecting a sample with no resistance is difficult and therefore is not practical.

In this respect, when performing the actual zero adjustment, create a pseudo connection to 0 Q and then
adjust the zero point.

To create 0 Q) connection state

If an ideal 0 Q connection is made, the voltage between SENSE A and SENSE B becomes 0 V according to
the Ohm’s Law of E =1 x R.

In other words, if you set the voltage between SENSE A and SENSE B to 0 V, this gives you the same state
of 0 Q connection.

To perform zero adjustment using the instrument

The instrument uses a measurement fault detection function to monitor the state of connection between mea-
surement terminals.

For this reason, when performing zero adjustment, you need to make connections between the terminals
appropriately in advance (Fig. 1).

First, short between SENSE A and SENSE B to set the voltage
between SENSE A and SENSE B to 0 V. If route resistances
Rsga and Rggp of the cable are less than few Q, there will be no
problem. Because the SENSE terminal is a voltage measure-
ment terminal, almost no current 7, flows. Therefore, in the E = A
Ip x (Rgea + Rgeg) formula, Iy = 0 is achieved; if route resis-
tances Rgpp and Rgep are less than few Q, voltage between
SENSE A and SENSE B will become almost zero.

Next, make connection between SOURCE A and SOURCE B.
This is to avoid display of error when no measurement current
flows through. Route resistances Rgop and Rgpog of the cable
must be less than the resistance for flowing measurement cur- = (0 % Rggp) *+ (0 X Rgga)

rent. =0(V)

Furthermore, if the instrument also monitors the connection

between SENSE and SOURCE, you need to make connection  Figure 1. Pseudo connection to 0 Q
between SENSE and SOURCE. If route resistance Rgpt Of the

cable has only few Q, there will be no problem.

If you wire in the way described above, measurement current 7 flowing out from SOURCE B will go to
SOURCE A but not to the lead of SENSE A or SENSE B. This enables the voltage between SENSE A and
SENSE B to be kept accurately at 0 V, and appropriate zero adjustment becomes possible.

pmmm——————————
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14.7 About Zero Adjustment

To perform zero adjustment appropriately

Table 1 shows the correct and wrong connections. The resistances in the figure indicate route resistances;
there will be no problem if they are less than few Q respectively

In (a), if you connect SENSE A and SENSE B as well as SOURCE A and SOURCE B respectively, and use
one path to make connection between SENSE and SOURCE, no potential difference occurs between SENSE
A and SENSE B, and 0 V is input. This enables zero adjustment to be carried out correctly.

In (b), on the other hand, if you connect SENSE A and SOURCE A as well as SENSE B and SOURCE B
respectively, and use one path to make connection between A and B, I x Rgyt VOltage occurs between
SENSE A and SENSE B. For this reason, the pseudo 0 Q connection state cannot be achieved and zero
adjustment cannot be carried out correctly.

Connection method

Constant current source

Voltmeter

......................

Connection
method

,--------

................... ].-----_------------t
(a) Use one point each between (b) Use one point each between A and
SENSE and SOURCE for connection B for connection

Resistance between
SENSE A and SENSE B RSEA + RSEB RSEA + RShOFt + RSEB
Measurement current I's
flow path RSOB - RSOA RSOB - RShort - RSOA
Voltage occurring
between SENSE A and 0 I x Rgpont
SENSE B
As connection method for

Correct Incorrect

zero adjustment
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14.7 About Zero Adjustment

To perform zero adjustment using measurement leads

When you actually perform zero adjustment using measurement leads, you may unexpectedly make the con-
nection shown in Table 1 (b). Therefore, when performing zero adjustment, you need to pay sufficient atten-
tion to the connection state of each terminal.

Here, L2101 Clip Type Lead is used as an example for the connection explanation. Table 2 shows the con-
nection state of the tip of the lead and equivalent circuit in the respective correct and wrong connections.
Table 1 (a) indicates the correct connection method, resulting in 0 V between SENSE A and SENSE B. How-
ever, Table 1 (b) is the wrong connection method, so that 0 V is not obtained between SENSE A and SENSE

B.

Clip type lead connection methods used during zero adjustment

Connection method

Correct Incorrect

SENSE SENSE _, SOURCE

SOURCE SOURCE SENSE

Tip of lead

SENSE A SENSE A

SOURCE A SOURCE A

Equivalent circuit

SENSE A SENSE A

SOURCE A SOURCE A

Deformed
equivalent circuit

As connection
method for zero
adjustment

Correct Incorrect

350



14.7 About Zero Adjustment

To perform zero adjustment using 25038 0 ADJ Board

When performing zero adjustment, you cannot use a metal board or similar object to replace 25038 0 ADJ
Board.

Z5038 0 ADJ Board is not just a metal board. Its structure consists of two layers of metal boards screwed at
one point. The zero adjustment board is used when performing zero adjustment of L2100 Pin Type Lead.

Table 3 shows cross sectional diagrams and equivalent circuits of the two connection methods: connecting
Pin Type Lead to zero adjustment board, and connecting that to a metal board or similar object. Table 1 (a)
indicates the connection using zero adjustment board, resulting in 0 V between SENSE A and SENSE B.
However, Table 1 (b) is the connection using a metal board or similar object, so that 0 V is not obtained
between SENSE A and SENSE B.

Pin type lead connection methods used during zero adjustment

Connection method

_|_

ik

ik

If connection is made using 25038 0 ADJ

If connection is made using metal board or

Board similar object
SENSE-A SENSE-B SENSE-A SENSE-B
SOURCE-A SOURCE-B SOURCE-A SOURCE-B
Tip of lead
[
SOURCE A SOURCEB | SOURCE A SOURCE B
_ o A | SOA SOB | 1 H
Equivalent circuit | 1M1 A 44y e ' A P R P R i
I 1 STsoa SEA 5 SEBS /YsoBS |
: Short :
] ]
\

_____________________________

Deformed
equivalent circuit

As connection
method for zero
adjustment

Correct

Incorrect
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14.7 About Zero Adjustment

If zero adjustment is difficult when using self-made measurement lead to measure

When you perform zero adjustment using a self-made measurement lead to do measurement, connect the tip
of the self-made measurement lead as shown in Table 1 (a). However, if such connection is difficult, you can
try the following methods.

If DC resistance meter is used

The main purpose of performing zero adjustment is to remove offset of the measurement instrument. For this
reason, the value to be deducted as a result of zero adjustment almost does not depend on the measurement
lead. Therefore, after using the standard measurement lead to make the connection shown in Table 1 (a) and
performing zero adjustment, you can replace it with a self-made measurement lead to measure with offset
removed from the measurement instrument.

If AC resistance meter is used

In addition to removing offset of the measurement instrument, another main purpose of performing zero
adjustment is to remove influence of the measurement lead shape. For this reason, when performing zero
adjustment, try as much as possible to set the form of the self-made measurement lead close to the actual
measurement state. Then, you need to make the connection as shown in Table 1 (a) and perform zero adjust-
ment.

However, if a Hioki product is used, even in AC resistance measurement, if the required resolution exceeds
100 uQ, the same zero adjustment method used in DC resistance meter may be sufficient.
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14.8 Unstable Measured Values

14.8 Unstable Measured Values

If the measured value is unstable, verify the following.

(1) Non-four-terminal measurements
The four-terminal method requires that four probes be connected to the
SOURCE A

measurement target. SENSE A
SENSE B
SOURCE B

By measuring as shown in Fig.1, the measured resistance includes that
of the contacts between the probes and measurement target.

Typical contact resistance is several milliohm with gold plating, and sev-
eral tens of milliohm with nickel plating.

With measured values of several kQ this would not seem to be a prob-
lem, but if a probe tip is oxidized or dirty, contact resistance on the order

Fig. 1. Two-terminal

of a kQ is not unusual. measurement

SOURCE A

To maximize the opportunity for accurate measurement, separate the SENSE A
four probes so that they make contact with the measurement target as 5352255

shown in Fig. 2.

Lo ]

Fig. 2. Four-terminal
measurement

(2) Effects of external noise

Measured values may exhibit instability due to noise entering the measurement target or noise from measure-
ment cables, power cables, signal lines, or other wiring. In addition, if the GUARD line is not connected, the
measurement error detection function may be triggered (this is rare). Noise can be classified into the following
two categories:

+ Inductive noise from high-voltage or high-current circuits

» Conductive noise from power lines or other sources

Solutions vary with the source of the noise.

For more information, see “14.10 Mitigating Noise” (p.361).
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14.8 Unstable Measured Values

(3) Multi-point contacts with clip leads
SOURCE B, (SOURCE A) (current generation)
The ideal conditions for four-terminal measurements are
shown in Fig. 3: current flows from the far probe and voltage is
detected with uniform current distribution. @

SENSE B, (SENSE A) @
(voltage detection)
Fig. 3. Ideal four-terminal method

To facilitate measurement, the tips of the Hioki L2101 Clip SOURCE B, (SOURCE A) (current generation)

Type Lead are jagged. When a clip is opened as shown in Fig.
4, measurement current flows from multiple points, and voltage
is detected at multiple points. In such cases, the measured
value varies according to the total contact area.

SENSE B, (SENSE A)
(voltage detection)

Fig. 4. Measurement with L2101 Clip Type

Lead

Additionally, as shown in Fig. 5, when measuring the resis-
tance of a 100 mm length of wire, the length between the near-
est edges of the clips is 100 mm, but the length between the
farthest edges of the clips is 110 mm, so the actual measure-
ment length (and value) has an uncertainty of 10 mm (10%). If
measured values are unstable for any of these reasons, maxi-
mize stability by measuring with point contacts as far as possi-

-~
ble. Clips
Fig. 5. Measuring the resistance of a

100 mm length of wire
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14.8 Unstable Measured Values

(4) Wider/Thicker measurement targets

When the measurement target is wide or thick like a board or
block, or when using a current sensing resistor (shunt resistor)
of less than 100 mQ, it will be difficult to measure accurately
using Pin Type Leads or Clip Type Leads. By using such mea-
surement probes, there may be considerable fluctuation of the

measured value due to contact pressure or contact angle. [ §) | 0-4, ol | 7?@@
4m

For example, when measuring a W300 x L370 x t0.4 mm metal *

board, the measured values are fairly different, even if measur- / / Current

ing the same points, as shown below: applying
0.2 mm pitch pin type lead: 1.1 mQ Fig. 6. Equipotential lines on a metal board
0.5 mm pitch pin type lead: 0.92 mQ to 0.97 mQ (W300 mm x L370 mm x t0.4 mm)
L2101 Clip Type Lead: 0.85 mQ to 0.95 mQ Applying 1 A current on points on

edges and plotting equivalent electric

Additionally, since the resistance values of current sensing potential lines at each 50 pV level

resistors assume mounting on a printed circuit board, the

desired resistance value cannot be obtained if the resistor’s

terminals are measured using a pin-type lead.

This does not depend on the contact resistance between probes and the measurement target, but on the cur-
rent distribution on the measurement target.

Fig. 6 is an example of plotting equivalent electric potential lines of a metal board. Similar to the relation
between atmospheric pressure distribution and wind on a weather forecast diagram, current density is higher
in locations where the equivalent electric potential lines are narrowly spaced, and lower in locations where
they are widely spaced. Through this example, it is shown that the electric potential slope is larger around cur-
rent applying points. This phenomenon is caused by high current density while current expands on the metal
board. Due to this phenomenon, measured values should be rather different, even if the connected position
difference is quite slight, in case connecting voltage detection terminals (of measurement probes) near cur-
rent applying points.

It is known that such effects can be minimized by detecting the SOURCEB SENSEB SENSE A SOURCE A
voltage within the space between the current contact points. ﬂ ﬂ
Generally, if the probes are inside by a margin that is at least

. C . w \/ /]
three times the measurement target’s width (W) or thickness 3W Bformore  3W.3tormore
(t), current distribution may be considered uniform. ¢
As shown in Fig. 7, SENSE leads should be 3W or 3t mm or A

more inside from the SOURCE leads. Fig. 7. Probe positions on wider/thick-

er measurement target

(5) Unstable temperature of the measurement target

Copper wire resistance has a temperature coefficient of about 0.4%/°C. Just holding a copper wire in the hand
raises its temperature, causing its resistance to be increased as well. When the hand is removed from the
wire, temperature and resistance decrease. Windings are more susceptible to temperature increase immedi-
ately after treatment with varnish, so the resistance tends to be relatively high.

When the temperature of the measurement target and probe differ, thermal EMFs will be generated, causing
an error.

Allow the measurement target to adjust to room temperature as much as possible prior to measurement.
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14.8 Unstable Measured Values

(6) Measurement target becomes warm

The maximum applied power to a measurement target by this instrument is determined as follows.
The resistance of samples with small thermal capacity can change due to heating. In such cases, enable the
low-power mode.

* Low-power mode: Off

Measurement current High Low
setting
Range Measurement | Maximum power | Measurement | Maximum power
current in measurement current in measurement
range range
1000 pQ 1A 1.2 mW 500 mA*" 300 pW
10 mQ 1A 12 mW 500 mA*! 3 mW
100 mQ 1A 120 mW 100 mA 1.2 mW
1000 mQ 100 mA 12 mW 10 mA 120 pW
10Q 10 mA 1.2 mW 1mA 12 yW
100 Q 10 mA 12 mwW 1mA 120 yW
1000 Q 1 mA 1.2 mW -
10 kQ 1 mA 12 mW -
100 kQ 100 pA 1.2 mW -
1000 kQ 10 pA 120 pW -
10 MQ 1 MA 12 yW -
100 MQ
(high-precision mode: On) 100 nA 1.2uW -
100 MQ, 1000 MQ
(high-precision mode: Off) 1pAorless 13w Bl
*1. RM3546 only
* Low-power mode: On
Maximum Applied Power
Measurement . .
Range Maximum power in measurement
current
range
1000 mQ 1TmA 1.2 yW
10 Q 500 pA 3 uW
100 Q 50 pA 0.3 uyWw
1000 Q 5 uA 0.03 yWw

(7) The measurement is affected by thermal EMF

When there is a junction between different metals and a temperature difference between the junction and the
area being observed, thermal EMF occurs. In light of use of copper measurement leads, nickel-plated connec-
tors, and solder containing tin, it is not practical to ensure that only the same metals are used in connections.
For more information about how to deal with errors caused by thermal EMF, see “14.11 Effect of Thermal
EMF” (p.365).
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14.8 Unstable Measured Values

(8) Using low-power mode
The low-power mode employs a smaller measurement current than normal resistance measurements. There-
fore, measurements are more susceptible to the effects of external electrical noise and thermal EMF.

Measurement should be conducted as far as possible from devices emitting electric or magnetic fields such
as power cords, fluorescent lights, solenoid valves and PC displays. If electrical noise ingress is a problem,
see “14.10 Mitigating Noise” (p.361).

If thermal EMF is a problem, use the instrument’s offset voltage compensation (OVC, A-OVC) function. If the
offset voltage compensation (OVC, A-OVC) function cannot be used for reasons such as tact time limitations,
use a low-thermal EMF material such as copper for wiring, and protect against airflow on connecting parts
(measurement target or connectors).

(9) Measuring transformers and motors

If noise enters an unconnected terminal of a transformer or if motor rotor moves, measurements may vary due
to induced voltage on the measured winding.

The effects of noise can be reduced by shorting transformers’ empty terminals.

Exercise care not to induce motor oscillation.

(10)Measuring large transformers

When measuring measurement targets with a large inductance component and a high Q value, such as large
transformers, measured values may vary. The instrument depends on constant current flow through the mea-
surement target. To obtain stability in a constant-current source with a large inductance, response time is sac-
rificed. If you find that resistance values are scattered when measuring large transformers, please consider
the above or contact your local Hioki distributor for further assistance.

(11) Effects of cable configuration

To cancel thermal EMF, the RM3545A and RM3546 periodically reverses the polarity of the measurement
current (via the OVC function).

Additionally, it only applies the current during measurement to limit heat generation. Rapid fluctuations in this
measurement current trigger corresponding fluctuations in the magnetic field, inducing voltage in the voltage
detection line between SENSE A and SENSE B as shown in the calculation formula below:

d
de dz\V'1 1 dt¢
To avoid the effects of this voltage, the instrument waits for a fixed period of time after the measurement cur-
rent changes before acquiring the voltage between SENSE A and SENSE B.

It is necessary to exercise caution when there are metallic objects present near the measurement cable or
measurement target. When the measurement current fluctuates, an eddy current will be induced in such
objects (see Fig. 8). This induced current is characterized by a sawtooth-shaped waveform and affects the
voltage detection line between SENSE A and SENSE B for an extended period of time (see Fig. 9-b). The
eddy current gradually decays due to the resistance of the metal plate, so its effect is more pronounced the
faster the measurement speed.
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14.8 Unstable Measured Values

The following five methods may be used to counteract this issue:

1. Move the metallic object father away.

2. Twist the SENSE A and SENSE B lines together.
Doing so will make the lines more resistant to the effects of the eddy current.

3. Twist the SOURCE A and SOURCE B lines together.
Doing so will inhibit the generation of an eddy current.

4. Increase the delay setting.

Doing so will delay the start of measurement until the eddy current has dissipated.

5. Reduce the measurement speed.

Averaging data from the start of measurement, when the effects of the eddy current are
more pronounced, can reduce those effects.

Metal plate

SOURCE B
SENSE B

SENSE A
SOURCE A

Fig. 8. Generation of an eddy current

Measurement
current

SOURCE A -
SOURCE B J

Detected voltage [ |

SENSE A -
SENSE B 4————

a. When affected by an eddy current

Measurement
current
SOURCE A -
SOURCE B

I—
L]

Eddy current I\
l/—

on metal plate

SENSE A -
~-SENSEB - -

b. When not affected by an eddy current

Fig. 9. Variations in the detected voltage due to eddy currents
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14.8 Unstable Measured Values

(12) Measurement of current sensing resistors (shunt resistors)

When mounting a two-terminal type current sensing resistor on a printed

circuit board, separate the current and voltage detection wires as shown

in Fig. 10 in order to avoid the effects of route resistance. To ensure that

the current will flow evenly to the sensing resistor, it is necessary to use

the same width for the current wire as the electrode and to avoid bending Fig- 10. Current sensing resistor
the wire near the electrode (see Fig. 11). When testing the current sens- m(?unted on a printed cir-
ing resistor, wire probes are generally used (see Fig. 12). In this case, cuit board

the measurement current will gradually expand inside the current sensing resistor from the point of application
(SOURCE B) and flow back again to the probe point (SOURCE A) (see Fig. 13). Current density is high at the
current application points (SOURCE A, SOURCE B), and placing the voltage terminals (SENSE A, SENSE B)
near them will yield resistance values that tend to be higher than the actual mounted value (see Fig. 14).

Voltage detection Voltage detection

Current

Conductor Electrode Resistor Electrode Conductor

pattern pattern
Fig. 11. Current flow in the mounted state Fig. 12. Probing in the test state
)]
5
(2]
k7
SOURCE B Current probes SOURCE A g
— ~ ©
=}
©
>
]
2
SENSE B SENSE A L:J
‘©»
)
o

Voltage probes Resistance value in mounted state

Fig. 13. Flow of current in the test state Fig. 14. Difference between
mounted state and test state
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14.9 Using Multiple Units of the Instrument

14.9 Using Multiple Units of the Instrument

This section describes how to measure multiple locations such as rotary switches using multiple units of the
instrument to which two measurement targets are connected.

This instrument measures resistance by applying a constant current to the measurement target. However,
when multiple probes are placed in contact with a single point, the measurement current from one unit could
be superposed with the measurement current from the other unit of instrument, preventing accurate measure-
ment.

For example, if measuring two resistance values using two units of

the instrument as shown in the figure to the right, current 11 will flow RM3545A RM3545A
, i RM3546 RM3546
to R1, and current 12 will flow to R2. However, a minuscule current
may also flow from one unit to the other, preventing accurate mea- ;
:Leakage‘
surement. w \current @
N MV
R1 R2

As shown in the figure below, the measurement currents from the two instruments will flow in common relative
to the 10 mQ resistance, resulting in an error.

100 mQ
2 ez
RM3545A RM3545A
RM3546 _ RM3546
100 mQ range 100 mQ range
1A 100 mA
\\
10 mQ

In this case, the unit on the left will measure the following resistance value:

(100mQ x1A+10mQ x 1.1 A)
1A

=111 mQ

In this case, the unit on the right will measure the following resistance value:

(1 Q%100 mA + 10 mQ x 1100 mA)
100 mA

=1.11Q
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14.10 Mitigating Noise

14.10 Mitigating Noise

(1) Effects of induced noise
Power cords, fluorescent lights, solenoid valves, PC displays, and other devices emit large amounts of noise.
Two sources of noise with the potential to affect resistance measurement are:

1. Electromagnetic coupling between a high-voltage line and a measurement lead

2. Magnetic coupling between a high-current line and a measurement lead

Capacitive coupling from high-voltage lines

Current flowing from a high-voltage line is dominated by the coupled capacitance.
As an example, if a 100 V commercial power line and a wire used in resistance measurement are subject to
capacitive coupling of 1 pF, a current of about 38 nA will be induced.

I :_Z — 27x60x1 pFx100 Vms = 38 nA rms

If a 1 Q resistor is measured with a measurement current
of 100 mA, the effect reaches to only 0.4 ppm of the mea-
sured value and may be ignored.

If a resistance of 1 MQ is measured with a measurement
current of 10 pA, the effect is only 0.38% to the measured

Fluorescent light

value. For high resistance measurement, care against ) * Static shielding
electrostatic coupling between a high-voltage line and a Fig. 1. Static shielding near high-voltage
measurement lead should be exercised. Shielding mea- wires

surement leads and objects to be measured electrostati-
cally is effective (see Fig. 1).

Electromagnetic coupling from high-current lines

High-current lines emit a magnetic field. Transformers and choke coils with a large number of turns emit an even
stronger magnetic field. The voltage induced by the magnetic field is affected by the distance and area. A loop of
10 cm? located 10 cm from a 1 A commercial power line will generate a voltage of about 0.75 pV.

dg :i( Mol S ): 4nx10 /IS _ 4mx10x 60 Hzx0.001 m’x 1 A rms

= 0.75 pV rms
r 0.1 m

When measuring a 1 mQ resistor with 1 A, the effect
measures 0.07%. Since the detection voltage can easily
be increased for high-resistance measurement, this
effect does not pose a significant problem.

The influence of electromagnetic coupling can be
reduced by keeping the noise generating line away from
the voltage detection line and twisting the cables for each
(see Fig. 2).

Fig. 2. Twisting near high-current wires
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14.10 Mitigating Noise

Induced noise countermeasures at the instrument

To counteract noise, it is effective to attach a ferrite core to the measurement leads, as shown in Fig. 3-1, or to
twist the four shielded wires and to shield the measurement target with the GUARD potential, as shown in
Fig. 3-2.

It is important to take similar precautions not only for the instrument, but also for the noise source. It is effec-
tive to twist nearby high-current wires that may serve as noise sources and to shield high-voltage wires.

Ferrite core |1

Static shielding

Fig. 3-2. Noise countermeasures at the instrument

When induced noise is caused by a commercial power supply

Induced noise caused by commercial power supplies is emitted not only by commercial power lines and
power outlets, but also from fluorescent lights and household electronics. Noise caused by commercial power
supplies occurs at frequencies of 50 Hz and 60 Hz, depending on the frequency of the power supply in use.
To mitigate the effects of noise caused by commercial power supplies, it is standard practice to use a whole-
number multiple of the power supply period as the integration time (see Fig. 4).

Measurement signal with superimposed power supply noise

|deal measurement signal M M
Integration period

(DC)

Fig. 4. Noise caused by a commercial power supply

The instrument offers four measurement speeds: FAST, MED, SLOW1, and SLOW2. Measured values may
fail to stabilize during either high-resistance or low-resistance measurement. If this occurs, either decrease
the measurement speed or implement adequate noise countermeasures.

If the line frequency setting is left at 60 Hz while the instrument is used in a region with a 50 Hz line frequency,
measured values will vary, even if the measurement speed is set such that the integration time is equal to the
integral multiple of the line frequency. Check the instrument’s line frequency setting.
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(2) Effects of conductive noise

Conductive noise is distinct from induced noise, which is superimposed on measurement targets and mea-
surement leads. Conductive noise is noise that is superimposed on power lines and control lines such as

USB.

14.10 Mitigating Noise

A variety of devices, including motors, welders, and inverters, can be connected to power supply lines. A large
spike current flows to the power supply while this equipment is operating and each time it starts and stops.
Due to this spike current and the power supply line’s wiring impedance, a large spike voltage occurs in the
power supply line and the power supply ground line, and these spikes may affect measuring instruments.

Similarly, noise may be introduced from the controller’s control lines. Noise from the controller’s power supply
and noise from sources such as DC-DC converters in the controller may reach measuring instruments via

USB and EXT. I/O wires (see Fig. 5).

|:§:| Instrument

RS-232C
uSB
LAN

EXT. I/O

ol

A

Ikt

Controller
— (PC, PLC)
Power supply lines \/l\/w
L O L 4 N d
N L 2 L 2 @ L 4
PE T T \ 4 T
Motor Welder Inverter

Fig. 5. Susceptibility to conductive noise

Once the path along which the conductive noise is traveling has been identified, the countermeasures show in

Fig. 6 are effective.

Isolation

E| Instrument

€ )

DL

Controller
(PC, PLC)

Power supply lines

Common-mode filter
on noise path

Ikt

Isolation

L

N d

PE o
Separate power supply lines Power supply lines on a separate circuit

L O L 4 . d

N L L 4 L 4

) I I I

Motor Welder Inverter

Fig. 6. Conductive noise countermeasures
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14.10 Mitigating Noise

Using separate power supply lines
It is preferable to place power circuits, welders, and other equipment on a separate power supply from the
instrument.

Adding a common-mode filter (EMI choke) to the noise path
Choose common mode filters with as high an impedance as possible and use multiple filters for increased
effectiveness.

Isolating lines

It is highly effective to optically isolate control lines.

It is also effective to isolate power supply lines using a noise-cutting transformer. However, note that shared
ground lines before or after the isolation can make this approach less effective.
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14.11 Effect of Thermal EMF

14.11 Effect of Thermal EMF

Thermoelectromotive force (thermal
EMF) is the potential difference that
occurs at the junction of two dissimi- Metal A

lar metals, including between the instryment ‘:> ‘[ Instryment
probe tips and the lead wire of the Metal B -
measurement target. If the difference Fig. 1. Thermal EMF generation

is sufficiently large, it can cause erro-

neous measurements (see Fig. 1). The amplitude of thermal EMF depends on the temperature of the mea-
surement environment, with the force generally being greater at higher temperature.

Temperature t; t, #t, Temperature t,

Increasing thermal EMF examples

+ The measurement target is a fuse, thermal fuse, thermistor, bimetal, or thermostat.

» The voltage detection lines incorporate a single stable relay as a contact.

» An alligator clip is used as a voltage detection terminal.

* A voltage detection terminal is held by hand.

» There is a large temperature difference between the measurement target and the instrument.
* Wire materials differ between the SENSE A and SENSE B.

In a resistance measurement, measurement current / ; is

applied to measurement target Ry to detect voltage drop R/ Vewr

across the target. In a low resistance measurement, the volt- | I

age Ryl \ to be detected is naturally lower due to the low Ry. Rylw+Veur
When the detected voltage is low, the measurement is affected Iv (D Ré CV

by thermal EMF that is generated between the measurement

target and probes, and between the cables and the instrument,
as well as the voltmeter offset voltage Ve (Fig. 2).

If a measurement target is held by hand, the target will be
warmed. A probe will also be warmed by holding it by hand. In such cases, even if every care is taken, it will
be difficult to control thermal EMF so that it does not exceed 1 pV.

Fig. 2. Thermal EMF generation

For example, if a measurement target with an actual resistance of 1 mQ is measured with a measurement cur-
rent of 1 A in an environment with an thermal EMF of 10 uV, the measured value will be obtained as follows.

ImQx1A+10puV

=1.01 mQ
1A

This is a significant error of 1% higher than the actual resistance.
The voltmeter offset voltage will also be very large, ranging between 1 yV and 10 mV. This will cause a large
low resistance measurement error.

To reduce the effects of thermal EMF, the following countermeasures are possible:
1. Increasing the detection voltage by increasing the measurement current
2. Using zero adjustment to cancel thermal EMF
3. Changing the detection signal to AC
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14.11 Effect of Thermal EMF

1. Increasing the detection voltage by increasing the measurement current
In the above thermal EMF example, assume that the measurement current is increased from 1 A to 100 A.

The error will be reduced to 0.01%.

1 mQ x 100 A + 10 pV

=1.0001 mQ
100 A

However, it is important to note that RI? power is applied.

2. Using zero adjustment to cancel thermal EMF
If current is blocked from being applied to measure-
ment target Ry, the voltmeter will only be supplied
with thermal EMF Vg . However, if the SOURCE ter-
minals are made open-circuit, a current fault will be
detected and a measured value will not be displayed.
Thus, thermal EMF can be canceled by shorting the
SOURCE lines to block current flow to Ry and per-
forming zero adjustment. (Fig. 3).
See: “3.5 Checking Measured Values” (p.57)
See: “14.7 About Zero Adjustment” (p.348)

3. Changing the detection signal to AC
Changing the detection signal to AC is a funda-

%O

VEMF

SO

Fig. 3. Using zero adjustment to block current

mental solution. Both the thermal EMF and volt- ]

meter offset voltage can be treated as stable DC
voltages as they are viewed for a short period of |, C*)
time in seconds. This allows frequency domain

flo —

—

separation by changing the detection signal to i
AC. The Offset Voltage Compensation (OVC) Fig. 4. EMF cancelation by current reversal

function uses a pulse wave as a measurement

flow to Ry

VEMF

RxIw+Vewr
or
—RxIw+Vewr
Rx

current to eliminate thermal EMF (Fig. 4). Specifically, a resistance value that is not affected by thermal
EMF is obtained by subtracting the voltage detected when the measurement current is applied in the neg-
ative direction from that detected when the current is applied in the positive direction.

(RxIn + Vemp) = (& RxI v+ Vemp)
2y

:RX

When the measurement target is inductive, some delay must be set (p.102) to allow adequate current flow

before starting measurement.

Set the delay so that inductance does not affect measurements. To fine tune the delay, begin with a lon-
ger delay than necessary, then gradually shorten it while watching the measured value.
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14.12 Detecting the Location of a Short on a Printed Circuit Board

14.12 Detecting the Location of a Short on a Printed
Circuit Board

Comparing the resistance values at multiple locations provides a useful way to infer the location of a short on
an unpopulated printed circuit board.
Short patterns X and Y as described below:

1 Connect SOURCE A and SOURCE B to their respective patterns.
2 Connect SENSE A to a point near SOURCE A, and SENSE B to location (1).

3 Observe the measured values as you move SENSE B from (1) to (2), (3), and (4). Higher resis-
tance values indicate greater distance from the short location. By moving the SOURCE B and
SENSE B terminals, narrow down the short location.

Example

(1) 20 mQ
(2) 11 mQ
(3) 10 mQ
(4) 10 mQ

Based on the above measured values, the short can be inferred to be near (3).

SENSE B

(1) SENSE B 2 @ @

Pattern X
SOURCE B

Pattern Y
SOURCE A

SENSE A
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14.13 Measuring Contact Resistance

14.13 Measuring Contact Resistance

(1) Types of contacts
Switches, relays, and connector contacts can be broadly classified as either of two types:

Power contacts
Signal contacts

Power contacts

Lines carrying currents of several dozens of amperes consume power measured in watts, even if they have
a resistance of 1 mQ. Consequently, switch contacts on high-current lines such as circuit breakers have
resistance values that are far below 1 mQ. Power relays, circuit breakers, and other components are
designed based on the assumption that they will be used with high-current lines. Consequently, use of low
currents (on the order of microamperes) requires caution since gradual corrosion of the contacts will even-
tually compromise their conductivity.

Signal contacts

Since switches and connectors used in standard electronic circuits typically carry currents of 1 A or less,
their contact resistance is on the order of several dozens of milliohms. These contacts are usually gold-
plated so that stable contact can be achieved even with microampere- level currents.

Switches that use conductive rubber exhibit resistance values that vary dramatically with the pressure
placed on them. They have a high contact resistance of around 1 kQ, but they are characterized by an
extremely high level of durability.

(2) Measuring contact resistance

Power contacts

Unless otherwise defined, measurement can be accomplished at an adequate level of resolution by using a
current of about 1 A. However, if there are local areas of high contact resistance, it is necessary to observe
heat generation at the contact while using a current that approaches the conditions under which the contact
will be used.

Power contacts are typically used at a relatively high voltage of at least 5 V. When measured with an ohm-
meter with a low open voltage, the current may be unable to pass through contaminants (oxide film or dirt)
on the contact that do not pose an issue during normal use, triggering a judgment of poor contact. For this
reason, it is not desirable to measure power contacts with low-power ohmmeters.

Signal contacts

Most signal contacts are connected to IC input terminals, and it is not unusual for them to carry currents of
less than 1 yA. Repeated opening and closing of contacts and vibration can cause the plating on contact
surfaces to peel away, leading to rapid corrosion of contacts (oxidation and sulfurization).

When contacts become corroded so that their contact resistance increases, measurement at high currents
such as 1 A may trigger a process by which the contact resistance gradually recovers. Measuring contacts
with more advanced corrosion with an ohmmeter with a high open voltage may allow the current to pass
through the corrosion, leading to a judgment of good contact.

For this reason, when measuring signal contacts, the open voltage should be limited to the extent possible,
and measurement should be carried out using an extremely low current (dry-circuit testing). The instrument
can be used to perform dry-circuit testing by enabling the low-power mode.
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14.13 Measuring Contact Resistance

(3) Resistance in the open state

Generally, contacts have a resistance value of at least 10 MQ when in the open state. The initial insulation
resistance varies greatly with the insulating properties of the enclosure and tends to decline due to dirt on the
contacts and nearby dust.

To ascertain the resistance in the open state, it is necessary to measure the resistance value with the maxi-
mum voltage that could be applied to the open contacts. Consequently, insulation resistance testers that are
used to inspect power distribution equipment are designed so that they can apply high voltages ranging from
25V to 5kV.

(4) Standards related to contact resistance

Below is a list of some representative standards relating to the measurement of resistance. Please see indi-
vidual standards for more information about their specific provisions.

JIS C 2525 Testing method for conductor-resistance and resistivity of metallic resistance materials
JIS C 3001 Resistance of copper materials for electrical purposes

JIS C 3002 Testing methods of electrical copper and aluminum wires

JIS C 3005 Test methods for rubber or plastic insulated wires and cables

JIS C 3101 Hard-drawn copper wires for electrical purposes

JIS C 3102 Annealed copper wires for electrical purposes

JIS C 3152 Tin coated annealed copper wires

JIS C 4034 Rotating electrical machines

JIS C 5012 Test methods for printed wiring boards

JIS C 5402 Connectors for electronic equipment

JIS C 5442 Test methods of low power electromagnetic relays for industrial control circuits

JIS C 8306 Testing methods for wiring devices

JIS H 0505 Measuring methods for electrical resistivity and conductivity of non-ferrous materials
JIS K 7194 Testing method for resistivity of conductive plastics with a four-point probe array

Reference URL: https://www.jisc.go.jp/
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14.14 JEC 2137 Induction Machine-compliant Resistance Measurement

14.14 JEC 2137 Induction Machine-compliant
Resistance Measurement

Standard JEC 2137 specifies the determination of resistance values according to the following formula:

Ro = R x R e, Formula 1
R =Ry Tk

Rk Winding resistance at reference temperature 7
R, Measured value of winding resistance at ¢ 1

tg  Reference temperature (°C)

tt  Temperature of winding during measurement (°C)
k Constant (235 for copper wire)

Transforming Formula 1 provides the following:

Rx  iptk 1

Rt tr+k 1
P (tr—tp) .. Formula 2

On the other hand, Formula 3 shows the temperature correction process with this instrument.
So the temperature coefficient to be set is determined as shown in Formula 4.

Ryt
Rr=

I+ apx({r—1tR) Formula 3

O R T T Formula 4
R TRk

For example, if the reference temperature is 20°C, set the temperature coefficient for the instrument as fol-
lows.

1 1
= =3922 (ppm/°C
Rtk 20 + 235 (ppm/*C)

AR =
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14.15 Making Your Own Measurement Leads, Making Connections to the Multiplexer

14.15 Making Your Own Measurement Leads,
Making Connections to the Multiplexer

Recommended Measurement Lead Specifications

Conductor resistance 500 mQ/m or less

Capacitance 150 pF/m or less

Cable dielectric material  Polyethylene (PE), TEFLON*' (TFE), polyethylene foam (PEF)
Insulation resistance at least 100 GQ (Performance value)

*1. Third-party company’s trademark
Example: Hitachi Metals, Furukawa Electric, Sumitomo Electric Industries: UL1354, UL1631, UL1691

Before wiring
See: “14.8 Unstable Measured Values” (p.353)

* Use shielded wiring for measure- Wiring diagram
ment leads and connect the
shield potential to the instrument’s
GUARD terminal. Use the
GUARD potential to shield probes
and near the measurement target.
Twist the four wires together and
keep loop area small.

Static shielding

Keep measurement leads Measurement leads are close to
and the measurement power supply wires.

target away from high- Power supply on a
separate circuit

current, high-voltage, and
. . Motor Motor
hlgh—frequency wires RESISTANCE RESISTANCE
METER . METER .
. . Solenoid valve Solenoid valve
(withstanding voltage tes-
ters, power cords, The same inlet
motors, solenoid valves). is used.

AC inlet
Poor example Good example

» The phenomenon of induction becomes pronounced in the 1000 uQ, 10 mQ, and 100 mQ ranges (when the
measurement current is set to 1 A). Variations in lead position or shape may cause measured values to
vary. Exercise care to prevent positions and shapes from changing. Additionally, measurement leads and
measurement targets should be kept as far as possible from metallic objects.

* When using two or more RM units, do not group the wires from multiple instruments together. Induction
phenomena may cause measured values to become unstable or the contact check circuit to generate erro-
neous results.

+ Refer to the block diagram (p.339) for internal circuit details.
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14.15 Making Your Own Measurement Leads, Making Connections to the Multiplexer

» Route resistance in excess of the values listed in the table “Reference values for route resistance (wiring
resistance + contact resistance) that will result in a current fault” (p.64) may cause a current fault, making
measurement impossible. When using measurement current 1 A ranges, keep the route resistance low.

+ Since the voltage detection circuit’s input resistance is sufficiently large, the SENSE route resistance can
be as high as 1 kQ without affecting measured values. However, the route resistance should be minimized
due to susceptibility to noise. If an excessively high route resistance causes the contact check to generate
an error, decrease the route resistance or disable the contact check function.

* Long wires are susceptible to noise, and measured values may be unstable.

» Extensions should maintain the four-terminal structure. If converted to a two-terminal circuit in the wiring,
correct measurement may not be possible due to the effects of route resistance and contact resistance.
Example that would result in error:

Four-terminal wiring from the instrument to the relay, but two-terminal wiring from the relay.

+ After extending measurement leads, confirm operation and accuracy (p.289).

+ If cutting the ends off of Hioki measurement leads, make sure
that the shield does not touch the center conductor of the Center
SOURCE A, SENSE A, SENSE B, and SOURCE B leads. conductor
Correct measurement is not possible with a shorted lead.

+ Do not connect the end of the shielding wire to a ground or

other terminal. Doing so will create a ground loop, making the f’vihriiised

instrument more susceptible to noise. Keeping the shielding

wire away from the center conductor, process the ends of the

leads so that they do not come into contact with nearby metal

objects.

* Do not apply a current of 1 mA or more to the GUARD termi-

This terminal is not for guarding network resistance measure- | A Sense B

ments. I:I‘V—\{ é/) CD
:r\—r\ SENSE A

s B
<« T———n| [SOURCEA
9 IGUAR[<P

L~

Example of defeated guard
measurement
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14.16 Checking Measurement Faults

14.16 Checking Measurement Faults

The instrument monitors the connection status of SOURCE A, SOURCE B, SENSE A, and SENSE B.
If you experience an unexpected measurement fault, check the following.

1 Disconnect the measurement lead plugs from the instrument while keeping the probes in con-
tact with the measurement target.

® SOURCEA —

Instrument SENSE B
® ] SOURCE B

—

2 (1) Check the resistance between SOURCE A and SENSE A with a tester or other instrument.

(2) Check the resistance between SOURCE B and SENSE B with a tester or other instrument.

If good contact has been established, the resistance should be 1 Q or less.

Check resistance value.’/—ﬁ) —]

— 3 T

Check resistance value. 32) = — >
—

3 (3) Check the resistance between SOURCE A and SOURCE B with a tester or other instrument.

If good contact has been established, the resistance should be the sum of the measurement tar-
get resistance value and the route resistance.

1 Red

If the above resistance values are too high, check the following:
* Is the probe dirty or worn?
* |s the probe’s contact pressure too low?
» Is a power relay being used to switch the wiring (in particular, the SENSE wiring)?
Use of power relay contacts without applying current will cause the contact resistance to increase gradually
over time.
* Is the wiring too small?
Particularly if using a 1 A measurement current, keep the round-trip route resistance less than 3.0 Q.
See: “Current fault detection function” (p.63)
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14.16 Checking Measurement Faults

* Is there a break in a measurement lead?
Switch the lead with another lead or jiggle the wiring and check the resistance value.
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14.17 Using the Instrument with a Withstanding Voltage Tester

14.17 Using the Instrument with a Withstanding Voltage
Tester

The instrument can also be used in conjunction with a withstanding voltage tester to test windings. When
used with a withstanding voltage tester, the charge stored in the winding may flow into the instrument at the
moment it is connected, damaging it.

When using the instrument in this manner, take the following into account during the production line design
process:

« Ensure the contact withstanding voltage of the relays used for switching has a sufficient safety margin rela-
tive to the withstanding test voltage
(at a minimum, it should be twice the peak voltage).
Example high-voltage relays

Okita Works LRL-101-50PC (5 kV DC between contacts)
LRL-101-100PC (10 kV DC between contacts)
Sanyu Switch USM-11524 (5 kV DC between contacts)

USM-13624SB (10 kV DC between contacts)
+ During withstanding voltage testing, ground all of the instrument’s terminals.
» Perform resistance measurement first and the withstanding voltage test last.
If you must perform the withstanding voltage test before resistance measurement, ground both of the mea-

surement target’s terminals after the withstanding voltage test to discharge any charge accumulated during
the test. Then perform resistance measurement.

Ground measurement terminals when not
performing resistance measurement.

-
\

Instrument

3 Measurement target

i

__+_:_ﬂ '
N o/ 1
¢+— oo [ > . ,
Lo Discharge residual
A charge.
5o & M AANN———
Withstanding . '
]
voltage tester 5o o+ AN—

Use only high-voltage relays.~ * L

Using the instrument with a withstanding voltage tester
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14.18 Measurement Leads (Options)

14.18 Measurement Leads (Options)

To purchase any of the options, contact your authorized Hioki distributor or reseller.

L2101 Clip Type Lead L2102 Pin Type Lead

These leads have clip tips. Four-terminal measure-
ments are provided just by clipping on to the measure-
ment target.

Overall length: Approx. 1500 mm
Bifurcation-to-lead length: Approx. 250 mm
Clippable diameter: 0.3 mm to 5.0 mm

Maximum rated voltage to earth:

30V AC rms, 42.4 V peak, 60 V DC

Maximum rated voltage:

30V AC rms, 42.4 V peak, 60 V DC

Maximum rated current: 3 A AC/DC

1500 mm

Even on flat contact points that cannot be clipped to,
or on measurement targets with small contacts such
as relay terminals or connectors, four-terminal mea-
surements are available by just pressing.

Overall length: Approx. 1500 mm

Bifurcation-to-lead length: Approx. 250 mm

Pin tip: 1.8 mm

Initial contact pressure: Approx. 70 g

Total compression pressure: Approx. 100 g (Stroke:
Approx. 2 mm)

Maximum rated voltage to earth:

30V AC rms, 42.4 V peak, 60 V DC

Maximum rated voltage:

30V AC rms, 42.4 V peak, 60 V DC

Maximum rated current: 3 A AC/DC

*1. Tip pins can be exchanged.
9770-90 Tip pin
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14.18 Measurement Leads (Options)

L2103 Pin Type Lead L2104 4-Terminal Lead

The tips have a four-terminal design developed for  The SOURCE leads of this four-terminal lead set have

floating-foot testing of ICs mounted on boards. covered alligator clips, and the SENSE leads have
Resistance can be correctly measured even with standard test probes. Use for measuring printed cir-
small measurement targets. cuit board pattern resistance, and where SOURCE
Overall length: Approx. 1500 mm and SENSE leads need to be connected separately.
Bifurcation-to-lead length: Approx. 250 mm Overall length: Approx. 1500 mm

Between pin bases: 0.2 mm Bifurcation-to-lead length: Approx. 280 mm

Initial contact pressure: Approx. 60 g

Total compression pressure: Approx. 140 g (Stroke:
Approx.1.3 mm)

Maximum rated voltage to earth:

30V AC rms, 42.4 V peak, 60 V DC

Maximum rated voltage:

30V AC rms, 42.4 V peak, 60 V DC

Maximum rated current: 2 A AC/DC

1500 mm ' 1500 mm

D

Tip pin *2. Tip pins can be exchanged.
9771-90 Tip pin
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14.18 Measurement Leads (Options)

L2100 Pin Type Lead

These 4-terminal pin-type leads are ideal for measur-
ing resistance at locations such as welds. The tips of
the parallel two pin type enable stable contact for
measurement.

Overall length: Approx. 1400 mm

Bifurcation-to-lead length: Approx. 300 mm

Between pin bases: 2.5 mm

Maximum rated voltage to earth: 1000 V DC
Maximum rated voltage: 1000 V DC

Maximum rated current: 2 A DC

! 1400 mm

Tip pin* * Tip pins can be exchanged.
9772-90 Tip pin

RM9010-01 Four-Point Array Probe RM9010-02 Four-Point Array Probe
RM3545A-1 RM3545A-2 RM3545A-1 RM3545A-2

Using a dedicated PC application for the RM3545A, Using a dedicated PC application for the RM3545A,

resistivity and conductivity can be measured with a  resistivity and conductivity can be measured with a

four-point probe array. four-point probe array.

Overall length: Approx. 1500 mm Overall length: Approx. 1500 mm

Between pin bases: 5.0 mm Between pin bases: 1.5 mm

Maximum rated voltage to earth: Maximum rated voltage to earth:

30V AC rms, 42.4V peak, 60 V DC 30 VAC rms, 42.4V peak, 60 V DC

Maximum rated voltage: Maximum rated voltage:

30 VAC rms, 42.4V peak, 60V DC 30 VAC rms, 42.4 V peak, 60 V DC

Maximum rated current: 3 A AC/DC Maximum rated current: 1.5 A AC/DC
1215 mm 1120 mm

1500 mm 1500 mm

Enlarged view of tip Enlarged view of tip

5.0 mm
1.5 mm

'
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14.19 Rack Mounting

| 14.19 Rack Mounting

By removing the screws on the sides or the bottom, this instrument can be installed in a rack mount-
ing plate.

AWARNlNG B When installing the rack mounting plate on the sides or the bottom, do not allow
the screws to intrude more than 3.5 mm inside the instrument.

0 Doing so could damage the instrument, causing the operator to experience an electric
shock.

® When installing the rack mounting plate on the instrument, use the specified
screws.(M4 x 8 mm)

® When removing the rack mounting plate to return the instrument to stand-
alone use, reuse the same screws that were installed originally.
(Feet: M3 x 6 mm, sides: M4 x 6 mm)

Fixing with other screws could cause damage to the instrument, resulting in bodily injury. If
you lose or damage the screws, contact your authorized Hioki distributor or reseller.

Parts removed from this instrument should be stored in a safe place to enable future reuse.

Rack mounting plate template diagram (Unit: mm)
Rack mounting plate (EIA)

2.3

SPCC t2.3

2XC2 2X D45 2XC2
L ' N
~» R35 o= \‘>
423 e
o s ©
= ) \
d ;
2155 4XC2 32.5
464 40
480
Rack mounting plate (JIS)
[sp]
N
i SPCC 2.3
2xC2 2x @45 2xC2
L - N
— =
R3] >
o O| O SN
| | O | N~
>
- =
d ;
2155 \‘& 325
460 40
480
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14.19 Rack Mounting

Spacer (two required) SPCC 1

) 70

32
‘ T { T N
o+

14

C
2x_ @45

Rack mounting plate installation procedure

Required tools: Phillips screwdriver (No. 2), rack mounting plate (EIA or JIS), spacer x 2

@
M3%6 mm /E%\

? 1 Place the instrument with its bottom
side up, and remove the 8 screws
from the feet and the sides.

2 Remove the feet from the instrument.

M4x6 mm
Rack mounting plate (JIS, EIA) 3 Install the spacers on both sides of
| the instrument, affix the rack mount-
M4x8 mm ing plate with four of the M4 x 8 mm

SCrews.

Store the four remaining screws.

IMPORTANT
When installing the instrument into the rack, reinforce the installation with a commercially available sup-
port stand.
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14.20 Outline Drawing

14.20 Outline Drawing

The figures show the RM3546, but three models have the same dimensions.
Jo Unit: mm
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14.21 Calibrations

14.21 Calibrations

Calibration conditions

Ambient temperature and humidity: 23°C +5°C, 80% RH or less

Warm-up time:
Power source:
External magnetic field:

60 minutes
100 V to 240V £10%, 50 Hz/60 Hz, distortion rate of 5% or less
Environment close to the Earth’s magnetic field

Initialize settings by resetting the instrument.

Calibration equipment
Please use the following for calibration equipment.

Resistance measurement function

Equipment Calibration point Manufacturer Standard model

Standard resistor 1 GQ | Japan Finechem RH1/2HV (1 GQ)
Standard resistor 10 Q to 100 MQ | Fluke Equivalent to 5700A
Standard resistor 1 Q| Alpha Electronics Equivalent to CSR-1R0
Standard resistor 100 mQ | Alpha Electronics Equivalent to CSR-R10
Standard resistor 10 mQ | Alpha Electronics Equivalent to CSR-10N
Standard resistor 1 mQ | Alpha Electronics Equivalent to CSR-1NO
Resistance measurement leads Hioki L2104 4-Terminal Lead

If the FLUKE 5700A cannot be used, please use the following equipment.
Alpha Electronics

+ CSR-100 (10 Q)
+ CSR-101 (100 Q)
*+ CSR-102 (1 kQ)
*+ CSR-103 (10 kQ)

+ CSR-104
+ CSR-105
+ CSR-106
+ CSR-107

100 kQ)
1 MQ)
10 MQ)
100 MQ)

—_~ o~~~

Temperature measurement (Thermistor)

Equipment Calibration point Manufacturer Standard model
Multi-product calibrator 25°C, 2186.0 Q| Fluke Equivalent to 5520A
Temperature (Analog input)
Equipment Calibration point Manufacturer Standard model
10°C: 0.1V T ,
Generator Hioki Equivalent to SS7012
100°C: 1V

Temperature measure-

Route resistance: 500 mQ or less

ment cable (round-trip)
D/A output
Equipment Calibration point | Manufacturer Standard model
0Q:0V o )
Voltmeter O TV Hioki Equivalent to DM7275 or DM7276
Output cable Route resistance: 500 mQ or less (round-trip)
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Calibration point

14.21 Calibrations

100MQ
Measure- High-ore-
Range | Calibration point ovC ment cur- gisign 0ADJ
rent
mode
With or with-
1000 uQ |0 Q, 1000 pQ ON High, Low |- ou't*1 W
) With or with-
10 mQ 0Q,10mQ ON, OFF |High, Low |- out*”
u
. With or with-
100 mQ 0Q, 100 mQ ON, OFF |High, Low |- out*”
u
. With or with-
1Q 0Q,1Q ON, OFF |High, Low |- o1
out
i . With or with-
Resistance mea- | 4 o) 00,100 ON, OFF |High, Low |- o
surement out
- : With or with-
(Low-power mode: | ;45 g 0Q,100Q ON, OFF  |High, Low |- o
OFF) out
With or with-
1000 Q 0Q,1kQ ON, OFF |- - o1
out
10 kQ 0Q, 10kQ OFF - - -
100 kQ 0 Q, 100 kQ OFF - - -
1000 kQ 0Q,1MQ OFF - - -
10 MQ 0Q, 10 MQ OFF - - -
100 MQ 0Q, 100 MQ OFF - ON, OFF |-
1000 MQ |0 Q, 1000 MQ OFF - OFF -
Resistance mea- |[1000mQ [0Q,1Q ON - - -
surement 10Q 0Q,10Q ON - - -
(Low-power mode: [100 Q 0Q,100Q ON - - -
ON) 1000 Q 0Q,1kQ ON - - -
. With or with-
1000 uQ 0 Q, 1000 uQ ON High, Low |- out!
Resistance mea- n -
) With or with-
surement 10 mQ 0Q,10 mQ ON, OFF |High, Low |- outt!
u
(PR mode: ON) " -
. With or with-
100 mQ 0 Q, 100 mQ ON, OFF |High - out*”
u
Temperature 25°C: 2186.0 Q
(thermistor) input
Temperature 10°C: 0.1 Vinput
(analog input) 100°C: 1 V input
0 Q: 0V output
D/A output 1Q
1 Q: 1V output

*1. No 0ADJ for OVC and A-OVC: Off only
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14.21 Calibrations

Connection method

SOURCE B Q S
SENSE B - B
[ o
Instrument SENSE A G a
SOURCE A :Q a
GUARD - See: “14.7 About Zero Adjustment” (p.348)
0 Q calibration
SOURCE B3 S
SENSE B 5 o
'l Standard resistor
Instrument SENSE A [H{ a
[ 7=
SOURCE A ] rQ S
GUARD

Connection with standard resistor

Shielded wiring: 2 m or less

SOURCE B} - Output Lo
SENSE B () - Sense Lo
i Fluke
Instrument SENSE A 0 Sense Hi 5700A
SOURCE A :Q OH Output Hi
L
GUARD —

Connection with FLUKE 5700A (10 Q range to 10 MQ range)

Shielded wiring: 2 m or less

SOURCE B3 T {5 Output Lo
SENSE B —{) I_v Sense Lo
T Fluke
Instrument SENSE A —{ JL,\ Sense Hi 9700A
SOURCE A5 +—0H Output Hi
[ o
GUARD —

Connection with FLUKE 5700A (100 MQ range)
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14.21 Calibrations

Hi
Instrument Fluke
TEMP.SENSOR Lo 5520A

Route resistance: 500 mQ or less
(round-trip)

(No polarity)

Temperature measurement (Thermistor)

+ +
Instrument Hioki
TEMP. _ _ SS7012
ANALOG
INPUT Route resistance: 100 Q or less
(round-trip)
Temperature (Analog input)
+ \ Hioki
Instrument DM7275
D/A OUTPUT | GND COM or
Route resistance: 100 Q or less DM7276
(round-trip)

D/A output

[ IMPORTANT

» For more information about the wiring for 0 Q calibration, see “14.7 About Zero Adjustment” (p.348).

» Adequate noise countermeasures must be implemented during high-resistance and low-resistance
measurement, when using the low measurement current setting, and during low-power mode.
In a highly noisy environment, the measured value may vary or become inaccurate. In addition, the
measurement error detection function may react and no measured value may be displayed.
Connect the metal exterior of standard resistors and dial resistors to the instrument's GUARD poten-
tial.
See: “14.8 Unstable Measured Values” (p.353)

* Do not use alligator clips with the voltage detection terminals. Thermal EMFs may cause measured
values to diverge.
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14.21 Calibrations

When using the YOKOGAWA 2792 to calibration

Use the four-terminal lead from Hioki.
Note that connection cannot be made with the clip type lead.

Correct Incorrect

Four-terminal lead Clip-type lead
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14.22 Adjustment Procedure

14.22 Adjustment Procedure

The System Settings screen includes an adjustment screen.

The Adjustment screen is used in repairs and adjustment carried out by Hioki. It is not available for
use by end-users.

[MU 1 [MUR2 [MESS |SYS [I-0 [IF  [EIN |
La OFF

FA&HEL LOAD 0ADJ OH
COMTRAST g0
BACKLIGHT =1n]
FOWER FRER AUTO
CLOCK %¥-M-D H:M 2023 -10-01 11 : 15
RESET EXELC
&0JUST E+ELC]

[ERTT | [EREE |

m Do not press.
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14.23 Instrument Settings (Memo)

14.23 Instrument Settings (Memo)

When you request that your instrument be calibrated or repaired, its settings will be reset to their default val-

ues.

It is recommended that you make note of the instrument’s settings using the following table before requesting
it be calibrated or repaired. The settings can also be saved to a PC by using the sample application software.

The sample application software is available for download from Hioki’s website.

See: “Information on download site” (p.1)

Screen Setting and key Setting
Measurement screen COMP
PANEL
AUTO
A VY (RANGE)
SPEED
Measurement screen (P.1/2)
VIEW (F2)
(P. 1/3 for RM3545A-2 and RM3546)
Measurement screen (P.2/2) 0 ADJ (F2)
(P. 2/3 for RM3545A-2 and RM3546) |LOCK (F3)
Measurement screen (P. 3/3)*! FRONT (F1)
MUX (F2)
SCANSET (F3)
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14.23 Instrument Settings (Memo)

Screen Setting and key Setting
Setting Multiplexer CH
screen Channel Settings TERM
(SETTING) |screen INST
(MUX1)*! OALL
0ADJ
Multiplexer SPD
Basic Measurement RANGE
screen UPP/REF
(MUX2)*! LOW%
PASS
Measurement Setting TC SET
screen AT
(MEAS) ATC SET
DELAY
AVERAGE
AUTO HOLD

SCALING(A*R+B)

ovC

A-OVC (RM3546 only)

LOW POWER

PURE RESISTANCE

MEAS CURRENT

Q DIGITS

CURR ERROR MODE

CONTACT CHECK

CONTACT IMPRV

100MQ PRECISION
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14.23 Instrument Settings (Memo)

Setting
screen
(SETTING)

Screen Setting and key Setting
System Setting screen | TERMINAL*'
(SYS) STATISTICS
TEMP INPUT
CALIBRATION
KEY CLICK
COMP BEEP  Hi
IN
Lo
PASS
FAIL
PANEL LOAD 0ADJ
CONTRAST
BACK LIGHT
POWER FREQ
EXT. I/O Setting screen | TRIG SOURCE
(/0) TRIG EDGE
TRIG/PRINT FILT
EOM MODE

JUDGE/BCD MODE

OVRRNG ERR OUT

Communications Inter-
face Setting screen (IF)

INTERFACE

SPEED

DATA OUT

CMD MONITOR

PRINT INTRVL

PRINT COLUMN

STAT CLEAR

IP Address

Subnet Mask

Default Gateway

Port

MAC Address

BIN Setting screen
(BIN)

BIN

*1. RM3545A-2 and RM3546 only
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I 15 License Information

This instrument uses the following open source software.

Amazon FreeRTOS

Copyright (C) 2020 Amazon.com, Inc. or its affiliates. All Rights Reserved.

Permission is hereby granted, free of charge, to any person obtaining a copy of this software and associated
documentation files (the "Software"), to deal in the Software without restriction, including without limitation the
rights to use, copy, modify, merge, publish, distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all copies or substantial portions of
the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR IMPLIED,
INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR
COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN
AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

IwlP is licenced under the BSD license:

Copyright (c) 2001-2004 Swedish Institute of Computer Science.
All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted provided that
the following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of conditions and the
following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the
following disclaimer in the documentation and/or other materials provided with the distribution.

3. The name of the author may not be used to endorse or promote products derived from this software without
specific prior written permission.
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THIS SOFTWARE IS PROVIDED BY THE AUTHOR "AS IS AND ANY EXPRESS OR IMPLIED
WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT
SHALL THE AUTHOR BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY,
OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF
SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS
INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT
OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE
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Inquiry Sheet

Before sending us an inquiry, please check the “Inquiry Sheet” on the next page.
How to check the model, version, and serial number

Front panel

The model and version are displayed when you turn on the power.

RM3545 @==

AUTO
ﬁ}

Model

RESLS I 8HCE ME | ER

RANGE

\IMI<-| I—I Ul

Version 1000 @

Version

LIME :AUTOL B

SELF CAL:AUTO  I-0:HPN

GUARD

1

COMP. OUT
atsowy) A\

Tee—C(9600bps )

o= =

Rear panel

0

A label indicating the serial number is located here. For a customized product, there is also a label

showing its special order number.

r
o }(@ o
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©0000000000000000
©000000000000000 @ @
©00000000000000000
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e

o
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S

RM3545A-2 (with Z3003)

INFO screen

Special order number (For
customized products only)

Serial number:
For the latest information,
check Hioki's website.

The INFO screen is also useful for checking the model, version, and serial number.

See:

“Check the measurement conditions.” (p.59)

Model Version Serial number
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Inquiry Sheet

Model Standard/custom order
0 RM3545A-1 o Standard product
0 RMB3545A-2 o Custom-order product (Specify special order No.)
o RM3546 Special order number:

Version Serial number

Measurement target

Power source

Example: Motor interphase

Voltage: V' Frequency: Hz

Details of inquiry

Setting conditions

o User-made cable o Shielded o Not shielded

Not starting up Measurement range 0 AUTO
o Cannot control (RANGE) o Q range
o Cannot operate Measurement speed o SLOW1 o MED
o Cannot measure (SPEED) 0 SLOW2 o FAST

o Value not displayed o Value not changed Low-power mode 0 OFF

o Other: (LP) o ON

Fluctuating value Qto Q o OFF

Different values Expected value: Q Temperatur_e o ON

- compensation
Display value: Q (TC, A-TC) Temperature coefficient: ppm/°C
o Other: Reference temperature: °C
Numberofdigitsfor 5 7 digits 0 6 digits 0 5 digits
Power frequency setting o AUTO ob50Hz ©60Hz
Usage conditions Function settings

o Built-in Averaging function © OFF
o Stand-alone (AVG) o ON: times
o Other: OVC, A-OVC o OFF
Measurement lead function o ON

o Genuine product Model: Delay function o Default setting

o Modified genuine product Model: (DELAY) o Changed to: ms

Trigger source o EXT (external trigger)

Cable length: m (TRIG) o INT (internal trigger)
Connection to measurement target Interface
o Two-terminal connection o RS-232C
o Four-terminal connection o USB
o Partially four-terminal connection o LAN
o Other: o EXT. /O

Other devices being used

Control failure

o None o Triggers are not accepted.

o Model Z2001 Temperature Sensor o The EOM signal is not being output.

o Z3003 Multiplexer o The comparator result is not being output.
o Infrared thermometer O Settings are not being applied.

o Withstanding voltage tester o The instrument fails to respond to queries.
o Voltmeter o The command is not operating.

o DMM Command name:

o Other: o Other:

HIOKI RM3545E961-01
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