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I Introduction

Introduction

Thank you for purchasing the Hioki SM7420 Super Megohm Meter. To obtain maximum
performance from the instrument, please read this manual first, and keep it handy for future

reference.
Following manuals are provided along with these models. Refer to manuals relevant to your
purpose.
CD-stored
T Pri
ype Contents rinted File name
Instruction Manual Operating instructions, functions, v _
(This document) specifications, etc.
Communications Explanation of communications v
Command Instruction (including message references - SM7420A964-XX
Manual and measured value formats)

Target audience

This manual has been written for use by individuals who use the product in question or who teach
others to do so. It is assumed that the reader possesses basic electrical knowledge (equivalent to
that of someone who graduated from the electrical program at a technical high school).

Trademark

» Microsoft and Windows are either registered trademarks or trademarks of Microsoft Corporation
in the United States and other countries.
» TEFLON is a registered trademark or a trademark of The Chemours Company FC, LLC.

I Notation

Concerning Safety

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

ﬁ DANGER Indicates an imminently hazardous situation that will result in death or serious
injury to the operator.
ﬁ WARNING Indicates a potentially hazardous situation that may result in death or serious
injury to the operator.
é CAUTION Indicates a potentially hazardous situation that may result in minor or moderate
injury to the operator or damage to the instrument or malfunction.
IMPORTANT Indicates information related to the operation of the instrument or maintenance

tasks with which the operators must be fully familiar.

I\

Indicates a high voltage hazard.

If a particular safety check is not performed or the instrument is mishandled,
this may give rise to a hazardous situation; the operator may receive an electric
shock, may get burnt or may even be fatally injured.

O

Indicates prohibited actions.

Indicates the action which must be performed.




Notation

Symbols on the instrument

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

Indicates the ON side of the power switch.

Indicates the OFF side of the power switch.

Indicates a grounding terminal.

[FO—=[>

Indicates DC (Direct Current).

¢

Indicates AC (Alternating Current).

Symbols for various standards

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

Pt

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

C

/M

Others

* Additional information is presented below.

SET

(Bold character) Operation keys are displayed in bold.

[1 Names on the screen are indicated with brackets [ ].

Accuracy

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

(maximum display value or scale range)

fs. The currently selected range.

(reading or displayed value)

rdg. The value currently being measured and indicated on the measuring instrument.

(resolution)
dgt. The smallest displayable unit on a digital measuring instrument, i.e., the input value that
causes the digital display to show a “1” as the least-significant digit.




Verifying Package Contents

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

Main unit and accessories
Confirm that these contents are provided.

[] Model SM7420 Super Megohm Meter L] Instruction Manual
&= @)
&eqp
e
e coas & =)
T
[ ] Male connector for EXT I/O [ ] Power cord

[ ] CD (Communications Command Instruction Manual,
USB driver)*

©

*

The latest version can be downloaded from our
website.



Verifying Package Contents

Options

The following options are available for the instrument. Contact your authorized Hioki distributor or
reseller when ordering. Options are subject to change. Please check Hioki’s website for the latest

information.

Measurement leads
A See p. 10.

[] Model L2230 Pin Type Lead (Red)
Length: 1m
Terminal shape: Triaxial BNC
Maximum rated voltage: 2000 V
Maximum rated current: 1 A

[ ] Model L2232 Clip Type Lead (Red)
Length: 1m
Terminal shape: Triaxial BNC
Maximum rated voltage: 2000 V
Maximum rated current: 1 A

»

[] Model L2234 Open Lead (Red)
Length: 3m
Terminal shape: Triaxial BNC
Maximum rated voltage: 2000 V
Maximum rated current: 1 A

\

I\

Communication cables

Model L2231 Pin Type Lead (Black)
Length: 1m
Terminal shape: Banana
Maximum rated voltage: 2000 V
Maximum rated current: 1 A

7z

Model L2233 Clip Type Lead (Black)
Length: 1m
Terminal shape: Banana
Maximum rated voltage: 2000 V
Maximum rated current: 1 A

=z

Model L2235 Open Lead (Black)
Length: 3m
Terminal shape: Banana
Maximum rated voltage: 2000 V
Maximum rated current: 1 A

7

\

[ ] Model 9637 RS-232C Cable [ | Model 9638 RS-232C Cable [ | Model 9151-02 GP-IB
(9pin-9pin/1.8 m) (9pin-25pin/1.8 m)

Connector Cable
(2 m)

0



Verifying Package Contents

Electrodes

Conversion of the connectors is required to connect these electrodes. Contact your authorized
Hioki distributor or reseller.

[] Model SME-8301 Surface Resistance [ ] Model SME-8302 Electrode for Surface
Measurement Electrode Resistance

e 3

+

8

[ ] Model SME-8310 Plate Sample Electrode [ ] SME-8311 Electrode for Flat Sample

)

-

o

[ ] Model SME-8320 Weight Electrode [ ] Model SME-8330 Liquid Sample Electrode

[ ] Model SME-8350 Shielding Box [ ] Model SME-8360 Electrode for Chip Capacitor
\ e
B
o — L
988 )

[ ] Model SM9001 Surface/Volume Resistance [] Model SR-2 Standard Resistor
Measurement Electrode

Temperature and humidity sensor

[] Model Z2011 Humidity Sensor

(AN




Measurement Procedure

I Measurement Procedure

Be sure to read “Operating Precautions” (p. 8) beforehand.

Installing, connecting, and turning on the instrument

Install the instrument. (p. 9)
Connect the measurement lead

and electrode to the instrument.
|

—[ o

Connect the power cord to the instrument. (p. 27)

=2 &

v.“ E Creeom |EEEE

== =
Connect the measurement lead, electrode, and the Turn on the instrument.

Humidity Sensor to the instrument. (p. 28) __ Connect the power cord

to the instrument.
Connect the temperature

Connect other devices to the instrument via the and humidity sensor to
external interface (as needed). the instrument.
» Use the EXT 1/O. (p. 90) Ty

» Connect a computer to the instrument for communications [ s
through USB, RS-232C, or GP-IB. (p. 109)

— = — ‘ o
90 ¢

- Use the EXT 1/O. [
Ll e e |nstrum(-.3nt. (p-31) Communicate with the computer
(It takes at least 30 minutes to complete a warm-up.) through USB, RS-232C, or GP-IB.

Setting the instrument (p. 33)

Set the measurement conditions (as needed).

« Basic setting (p. 33)

» Customized setting for measurement conditions (p. 43)
« Setting related to the system (p. 79)

* Default setting table (p. 87)

Starting the measurement

Execute the open correction. (p. 52)
If contact check is set to ON, execute the open correction.

Connect the measurement lead to an object to be
measured. (p. 38)

Start the measurement. (p. 39)
Check the measured values. (p. 39)

Press the STOP key to end the measurement. (p. 39)

If the trigger source setting is set to [EXTERNAL], the measurement automatically stops on completion
of each measurement.

Ending

Turn off the instrument. (p. 31)



Safety Information

I Safety Information

This instrument is designed to conform to IEC61010 Safety Standards, 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 certain to carefully read the following safety notes:

/A\DANGER

0 Mishandling during use could result in injury or death, as well as damage to the

instrument. Be certain that you understand the instructions and precautions in
the manual before use.

/AWARNING

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

Measurement categories

To ensure safe operation of measuring instruments, IEC61010 establishes safety standards

for various electrical environments, categorized as CAT |l to CAT 1V, and called measurement
categories.

MA\DANGER

» Using a measuring instrument in an environment designated with a higher-

numbered category than that for which the instrument is rated could result in a
A severe accident, and must be carefully avoided.

» Never use a measuring instrument that lacks category labeling in a CAT Il to
CAT IV measurement environment. Doing so could result in a serious accident.

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

CAT Ill: When measuring the primary electrical circuits of heavy equipment (fixed installations)
connected directly to the distribution panel, and feeders from the distribution panel to
outlets

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

Distribution Panel

Service Entrance

i Service Drop

Internal Wiring
CAT Il

CATNI  ——_3_¥,

1] Outlet

Power Meter A

________

Fixed Installation



Operating Precautions

IOperating Precautions

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

functions.

/A\DANGER

If the measurement lead or the instrument is damaged, there is a risk of electric

shock. Before using the instrument, perform the following inspection:

« Before using the instrument check that the coating of the measurement leads
are neither ripped nor torn and that no metal parts are exposed. Using the
instrument under such conditions could result in electric shock. Replace the
measurement leads with those specified by our company.

« Verify that the instrument operates normally to ensure that no damage occurred
during storage or shipping. If you find any damage, contact your authorized
Hioki distributor or reseller.

To prevent an electric shock, confirm that the braided conductor for shielding
wire is not exposed. If a braided conductor for shielding wire is exposed, do not
use the cable.

Instrument installation

\

/AWARNING

Installing the instrument in inappropriate locations may cause a malfunction of

instrument or may give rise to an accident. Avoid the following locations:

* Exposed to direct sunlight or high temperature

» Exposed to corrosive or combustible gases

* Exposed to a strong electromagnetic field or electrostatic charge

* Near induction heating systems (such as high-frequency induction heating
systems and IH cooking equipment)

» Susceptible to vibration

* Exposed to water, oil, chemicals, or solvents

* Exposed to high humidity or condensation

» Exposed to high quantities of dust particles

/MN\CAUTION

» Do not place the instrument on an unstable table or an inclined place. Dropping or
knocking down the instrument can cause injury or damage to the instrument.

S

» This instrument is not drip-proof. Water droplets on the connector may result in
malfunctions.



Operating Precautions

Installing the instrument

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

* Install with the bottom surface facing downward.

* Vents must not be obstructed.

50 mm or more 50 mm or more 10 mm or more
- A —
D 6 @6 J @ e ’ \f
$

L——15 mm or more

“Unfolding and retracting the stands” (p. 18)

Handling the instrument

/A\DANGER

To avoid electric shock, do not remove the instrument’s case. The internal
® components of the instrument carry high voltages and may become very hot
during operation.

/AN\CAUTION

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

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




Operating Precautions

Before connecting the power cord to the instrument

/A\DANGER

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

/AWARNING

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

/A\CAUTION

» Do not connect the supply voltage improperly. Doing so may damage the instrument’s
o internal circuitry.
» To avoid damaging the cords, unplug it by grasping the connector, not the cord.

Before connecting the measurement leads and electrode to the instrument

/AWARNING

* Do not use the instrument with circuits that exceed its ratings or specifications.
Doing so may damage the instrument or cause it to become hot, resulting in
® electric shock.
* The maximum rated to-ground voltage of the input terminal is 2000 V DC. Do
not apply any higher voltage input to the input terminal.

* Use only the specified measurement lead. If using a measurement lead other
than the one specified, you cannot perform measurement safely.

» To avoid electric shock, do not exceed the lower of the ratings shown on the
instrument and measurement leads.

Before connecting the Humidity Sensor to the instrument

/AN\CAUTION

* The sensor used in the Humidity Sensor is a thin, precision platinum film. Be aware
that excessive voltage pulses or static discharges can destroy the film.

» Avoid subjecting the tip of the Humidity Sensor to physical shock, and avoid sharp
bends in the leads. These may damage the probe or break a wire.

* Note that the ambient temperature does not exceed the temperature range specified
in “Specifications of Model Z2011 Humidity Sensor” (p. 123).

10



Operating Precautions

Before performing a measurement

/AWARNING

* While measuring insulation resistance, dangerous voltage is applied to the
measurement terminals. To avoid electric shock, do not touch the tip of the

measurement leads.

® * Even after the STOP key is pressed, the measurement voltage may remain in
the measured object. Because there is a risk of an electric shock, take care
to not touch metallic parts to which the voltage is applied until they are fully
discharged.

/AN\CAUTION

To avoid malfunctions of the instrument, insert an adequate protective resistor between

the external power supply and the object to be measured. A short-circuit of the terminals

of the object causes the instrument to be subject to a voltage output from the external

power supply.

» To avoid malfunctions of the instrument, limit the input current at up to 1.8 mA during
the testing using a measurement voltage of between 1000 V and 2000 V.

See “Appx. 4 Using Instrument with 2000 V or Higher Voltage Applied (With External Power
Supply)” (p- Appx.6).

Before performing an automatic measurement

/AN\CAUTION

To protect the relay contacts, switching the measurement terminals with relays leaving
a measurement voltage output requires a protective resistor* inserted in series in the

circuit.
0 Protective resistance value = (Measurement voltage) / (Maximum allowable current)

* Implements resistance to prevent the current flowing through the contact from
exceeding the maximum allowable current of the contact

Before using the shielding box

/AWARNING

Be sure to connect the external case of the shielding box to the ground.
In addition, take sufficient precautions to avoid an electric shock.

Before removing the measured object

/AWARNING

If a high-voltage is used to measure resistance, because measurement voltage
may remain in the measured object even after the measurement has ended,
there is the risk of an electric shock if you try to immediately remove the object.
Remove the measured object after the dangerous voltage has been discharged.

11



Operating Precautions

Before controlling the instrument externally

/AWARNING

To avoid electric shock or damage to the equipment, always observe the following

precautions when connecting to connectors:

» Be careful to avoid exceeding the ratings of connectors.

* During operation, a wire becoming dislocated and contacting another
conductive object can be serious hazard. Use screws to secure the RS-232C
connector, GP-IB connector, and EXT I/O terminal.

» Ensure that devices and systems to be connected to the RS-232C connector,
GP-IB connector, or EXT 1/O terminal are properly isolated.

/A\CAUTION

You must not operate the EXT I/O MODE switch (NPN/PNP) while the instrument is

Select the external I/O mode between NPN and PNP based on devices that are
externally connected (p. 90).

® turned on.

Before connecting the communication cable to the instrument

/A\DANGER

To avoid electrical hazards and damage to the instrument, do not apply voltage
exceeding the rated maximum to the EXT I/O terminal.

/MN\CAUTION

* Use a common ground for both the instrument and the computer. Use of different
ground circuits will result in a potential difference between the instrument’s ground
and the computer’s ground. If the communications cable is connected while such a
potential difference exists, it may result in equipment malfunction or failure.

» Before connecting any communications cable to the instrument or disconnecting any
communications cable from the instrument, always turn off the instrument and the
computer. Failure to do so could result in equipment malfunction or damage.

 After connecting the communications cable, tighten the screws on the connector
securely. Failure to secure the connector could result in equipment malfunction or
damage.

Before performing the open correction

/AWARNING

If an open correction is carried out, a measurement voltage is instantly output

from the measurement terminal.
Before carrying out an open correction (pressing the F2 key [EXEC]), check that
no human body is in contact with any jigs or measurement circuits.

12



Operating Precautions

Precautions during shipment
Store the packaging in which the instrument was delivered, as you will need it when transporting
the instrument.

CD precautions

» Exercise care to keep the recorded side of discs free of dirt and scratches. When writing text
on a disc’s label, use a pen or marker with a soft tip.

» Keep discs inside a protective case and do not expose to direct sunlight, high temperature, or
high humidity.

 Hioki is not liable for any issues your computer system experiences in the course of using this
disc.

13
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n Overview

I 1.1 Product Overview and Features

This instrument is an insulation resistance meter containing a highly sensitive ammeter.

Employing the triaxial BNC connector enables the instrument to measure high resistance such as
resistance of insulators with no influence of exogenous noise. The maximum measurement voltage
is 2000 V.

Stable measurements for a variety of items

The triaxial BNC connector is used to have external noise resistant structures.

The maximum measurement voltage is 2000 V, so various objects can be simply measured with
a single instrument.

The instrument has a wide measuring range. (Depends on applied voltage)

Resistance measuring range: 50 Q to 2 x10" Q; Current measuring range: 0.1 fAto 2 mA
Because temperature and humidity can be measured simultaneously, change in resistance can
be checked with the change in temperature and humidity.

The contact check function enables you to perform stable measurements.

Suitable for production lines

High-speed measurement; it takes only 6.4 ms from input of a trigger to output of the INDEX
signal.

The frequency change function of contact check reduces interference with other devices in the
production line.

It is not necessary to correct cable length even when changing production line construction
because the instrument automatically corrects the cable length of contact check.

Because you can check the control status with the command monitor function and the external
I/0 monitor function, you can quickly construct a production line.

Because the external I/O is compatible with both NPN and PNP types, you can immediately use it
on your production line.

What can be measured

Insulation resistance between capacitor terminals
Insulation resistance between a battery terminal and a case
Insulation resistance between coils of common mode filters
Checking breakdown voltage

Surface resistivity and volume resistivity of film, etc.
Insulation resistance of liquid sample

15
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Names and Functions of Parts

I 1.2 Names and Functions of Parts

Measurement terminals (INPUT) Screen
Connect measurement leads to Monochrome graphic LCD
these terminals.

ASee p. 10. Operation keys (p. 19)
[
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Measurement r
. Description
terminals
These are measurement input terminals.
Have triaxial structure. The central conductor is for measurement input. The outermost
electrode is connected to the GROUND potential of the measurement circuit. The second-
outermost electrode is connected to the ground (case metal part).
INPUT i~ Electromagnetic shielding wire =~ Additionally installing the shield wires
\\\ in the measurement line enables
‘ Q ;0— Guard wire for measurement  the instrument to perform stable
// measurement with no influence of
=——~<——— Measurement input wire exogenous noise.
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Names and Functions of Parts
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MADE IN JAPAN
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6 7 8
No. \ Name \ Description \ Reference
1 | Power switch Turn on and off the instrument, flipping this switch. p. 31
1
2 | Power inlet Connects the accessory power cord to this inlet. A p- 10
p. 27
These terminals are used to share the GROUND potential
of the measurement circuit of the instrument and the
external power supply.
3 | COM terminals Connect these terminals to the COM or the GND terminal A p. 10
of the external power supply.
If the GND terminal of the external power supply is shared
by 4 channels, connect the COM1 terminal of instrument
to the GND terminal of the external power supply.
Indicates the serial number.
The serial number consists of 9 digits. The first two (from
. the left) indicate the year of manufacture, and the next two
4 | Serial number o -
indicate the month of manufacture.
Do not remove this label because it is required for product
support.
5 | D/A OUTPUT terminal Outputs a voltage proportional to the measured value. p. 30
6 | EXT I/O terminal Connects an external controller to this connector. A :'912
p.
7 EXT e Left: Current sink (NPN), Right: Current source (PNP) p. 90
switch
USB connector
GP-IB connector Connects a computer to one of these connectors. p. 109
10 | RS-232C connector
TEMP. SENSOR terminal | Connects Model Z2011 Humidity Sensor to this terminal. p. 29
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Names and Functions of Parts

Stands

.\m

)
(&)

Unfolding and retracting the stands
Vent Handle

©0000000000000000000000000000053380000pp0000000000000000000

/MN\CAUTION

Do not apply heavy downward pressure with the stand extended. The stand could be
damaged.
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Operation keys

HIOKI

Names and Functions of Parts

o[looooooo------ooooooo.

(voce]

o Vo)

[ s

These keys also serve as the numeric
keypad to enter the numerical values.

@RANGE A(E) COMP

)eeeccccccccce,

Teeeecssecccccco e

v
eecccooe

5 6
(3) Rance V(7 omsswve]

3 4
(ﬂ voLT A@ SPEED |

Teseee
TR Y

@®

eeo0ccccccccccce eeccccccccccccccce

oo

®

e esccccscccccccoe:

o

eeccccccsccccccce’®

1 2 ‘TRIG
@VOLTV@ LOCAL E | ESC | I ENTER|

eeccccccccccne

o n

L] (e1) [r2]) (3] [ra] ¢ o =T

No. ‘ Key Description Reference
Switches the measurement mode.
The mode changes every time the key is pressed in the following

@ order: p. 33
Resistance, Current, Surface resistance, Volume resistance, Liquid
volume resistance, and returns back to Resistance.
Switches the present current range to the next upper one. You can
change settings on the measurement screen.
The mode changes every time the key is pressed in the following

®
20p,200p,2n,20n,200 N, 2 u, 20 u, 200 u, and 2 m.
Some ranges are not available depending on the measurement p. 37
speed setting.
Switches the present current range to the next lower one. You can

@ change settings on the measurement screen.
The range changes every time the key is pressed in the reverse
order of the above.
Switches the present voltage value for resistance calculation to
the next upper one. You can change settings on the measurement
screen.

@ VOLT A The value changes every time the key is pressed in the following
order:
0.1,0.5,1, 2.5, 5, 10, 25, 50, 100, 250, 500, 1000, 1500, 2000, 2500,
3000, 3500, 4000, 4500, and 5000 p. 35
Switches the present voltage value for resistance calculation to
the next upper one. You can change settings on the measurement

@ VOLT VY screen.
The value changes every time the key is pressed in the reverse
order of the above.

@ Displays the comparator settings screen. p. 69

@ Displays the panel load / panel save screen. p.73
Switches the measurement speed. You can change settings on the
measurement screen.
The speed changes every time the key is pressed in the following

order: p. 36
FAST, FAST2, MED, SLOW, SLOW?2, and returns back to FAST.
Some measurement speeds are not available depending on
the current range setting.

LOCAL Disables the remote control (communicating with an external device) b. 118

and enables the key operation.

® ©

START

Starts measurement.
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Names and Functions of Parts
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Function keys. Selects item on each settings screen.

No. \ Key Description Reference
@ STOP Stops measurement. -
@ O D » Moves the cursor to another setting item or digit. o5

» Changes numerical values. P:
@ ESC  Cancels the setting. B

* Returns to the measurement screen from other screens.
TRIG Confirms the setting. -

ENTER Inputs the trigger if the external trigger setting is used. p. 46

@ [@] Moves the screen to another menu settings screen. p. 21




Screen Configuration and Operation

I 1.3 Screen Configuration and Operation

The screens of the instrument consists of the measurement screens and the settings screens.
For information about the settings screen, see “Displaying the various menu settings screens”

(p. 23).
Measurement screens

Press the F3 key [MONI] to switch between the 1-channel display and the 4-channel display.

©)
<
@
<.
)
=

1-channel display

1 2 3 4 5 6
[ S ! ! |
IHT [MEAS | CAL | [ C.CHE |_OPEW |[_EMT
N 1,23456E+120
8 —eLCH: 1
EAT. V- 0. 1% EANGE -AUTO:-200u4
SFEED -SLOWZ DELAY:  Oms  e—12
9 —e —— —="C |AYG  -AUTO
10— —— —%rh

CHE=324] | C.CHE MOMI | IMODIFY

Leo) L) 2] L) Lt

13 14 15 16 17
4-channel display
1 2 3 4 5 6
S S l l
7 — [THTTHEASTCAL] [OFEM |[_EMT |
‘10 R 000000 E+000 0. 1% & =200ub
g — 21 H 000000/ E+Q00, 0. 1Y #:200uA]
<10 m 0. 00000/E+000 0. 1% #2000k
e nannnEL ()0 O 1% 2000
9 —e 25, 00" C | SPEED :5LOWE DELAY: oOms o 12

10 —e 50. O%rh | AYG  :OFF

L1T£] AR TR T REY

3 14 15 16 17
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Screen Configuration and Operation

Displayed items

No. \ Content Description Reference
Displays the presently set trigger.
1 |Trigger setting [INT] Internal trigger p. 46
[EXT] External trigger
2 | Sampling data Appears during the sampling data. -
3 |Self-calibration Appears during the self-calibration. p. 47
Appears when the contact check function is enabled.
4 | Contact check Highlighted in reverse video if a contact error occures. p. 53
Open correction Displays the result when the open correction is executed
5 52
execution result once. P-
Key lock [K.LOCK] | Appears while the key lock function is activated. p. 80
Appears while the instrument is placed in the
6 remote status (communicating with an external
Remote [RMT] device). p. 118
Pressing the LOCAL key disables the remote
control.
7 |Measurement judgments Dlspl'ays.the judgment results if the measurement judgment b. 69
function is enabled.
Channel numbers Displays the pre_sently selected channel number when using B
the 1-channel display.
9 | Temperature Displays temperature and humidity if the Humidity Sensor is
connected. p. 29
10 | Humidity Displays an error message if the Humidity Sensor is not p. 137
connected to the instrument.
Y | e el Displays the meas:ured values corresponding to the b. 33
measured value display mode.
[EXT.V] Voltage value for resistance calculation p. 35
[SPEED] |Measurement speed p. 36
12 | Measurement conditions |[RANGE] |Current range p. 37
[DELAY] Delay function p. 43
[AVG] Average function p. 44
13 | MENU key [SET] Pressing the MENU key displays the menu settings display. p. 24
The presently selected channel number is highlighted in
reverse video.
W | [P R AT The channel is switched in the order from CH1 through CH4 -
every time the F1 key is pressed.
Pressing the F2 key executes the contact check (only with
15 |F2 key [C.CHK] the contact check set to [ON]). p- 53
Pressing F3 key switches between the 1-channel display _
16 | F3 key [MONI] and the 4-channel display.
17 |F4 key [MODIFY] Pressing the F4 key enables the measurement conditions to _
be changed.

Settings screens

For information about the settings display, see “Displaying the various menu settings screens”
(p. 23).
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Basic Key Operation

I 1.4 Basic Key Operation

Displaying measurement screen

MEAS |C.CHE|COMP [ELEC [svs [1-0 [IF [IWFO o

UPPER LIMIT T =, CIOCIOE + 15! 5

LOWER LIMIT 0OFF 2

COMP BEEF Hi 0OFF o
IN OFF =
Lo OFF

| |CEXIT | CHEZ=4 (EDLT |

&

[You can also press the ESC key to return to the measurement screen. ]

Displaying the various menu settings screens

This section shows an example of switching the measurement screen to the [SYS] screen.

1 |_INT |
i 0.00000 E+000 0, 1% & : 20004
B 0.00000 E+000 0, 1% & : 20004
K 0.00000 E+000 0. 1% & 20004
3 0.00000 E+000 0, 1% & : 20004
——.——‘ElEEEEDEEh$EE DELAY:  Oms
| [EET_| [C.CHE | [(MOHI | [MODIFY]

&

2 (. Seloct P [ELEC EEM| -0 [1F__[1nFo
: : (left or right) aH
G D OFF
OFF
CH 1
O TONTIRS 50 BACKLIGHT 20
OWER FREGUEMCY AUTO(EOHZ)
ESET EXEC
EXIT

[MENU] [F1] [FZ] [F3] [F4]

In this manual, the procedure to display the settings screen is described as follows:

Procedure to display the settings screen: (Measurement screen) MENU key > GD [SYS] tab

(That is to say, to display the settings screen, on the measurement screen, press the MENU key,

and then press the keys C] and D to select the [SYS] tab.)
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Basic Key Operation

List of menu settings screens

[MEAS] screen
Configuring settings for measurement

GEME|C.cHk[comP [ELEC [Svs [1-0 [IF  [IWFO

EAS FORMAT EXF DIGIT &
ISP UPDATE OH

RIGGER INTERHAL

ELF CALIERATION OH E00=

EXIT

[COMP] screen
Configuring settings for measured value judgment

HEAS [C.oHK BEREELEC [5s [1-0 [IF  [IHFO
IUIFFER LIMIT OFF
LOWER LIMIT OFF
COMF EEEF Hi OFF
IH OFF
Lo OFF
EXIT

[SYS] screen
Configuring system settings

ME&S | C.CHE[COMF [ELEC |EREMlL-0_[IF_ [IMFO
EY CLICK oM
EY LOCK OFF
MEMORY OFF
D& OUTPUT CH1
LCO COMTRAST =] BACKLIGHT =0
FOWER FREGUEMCY AUTO[E0HZ)
RESET EXELC
[(E=1T ]
[IF] screen

Configuring settings for interface.

HEAS [C.oHE[CoMP [ELEC [sve [1.0 IHFO
IMTERFACE R5-232C
SFEED Q600
DATA QUT OFF
CMO HOMITOR OFF
[(E=IT |

Selecting settings items

[C.CHK] screen
Configuring settings for open correction and contact
check

ANEE| COMP [ELEC |SvS |1-0 [IF  |IWFD
. CHECK SIGHAL  EACH

FREG! 200LHz
WORE, C HMORMAL (:10eF]
CAELE 1. 0m
DELAY Oms=
DFEM “ALUE -- ———FF
COMTACT CHECK OFF LIMIT 0. 00rF
EXIT

[ELEC] screen
Configuring settings for calculating resistivity

HEAS [C.CHE[COMP |[EMEs|sys [1-0 [IF  [IWFO

D1fIN DIAMETER)  50. Omm Dz
D200UT DISMETER] 70, Omm DT
mm

T THICKHESS ) 01 :*:T
[ACTUAL) 00, 00
EXIT

[I/O] screen
Configuring settings for external control

HEAS [C.CHE[COMP [ELEC [S5vS [FEEMl[IF  [THFO
TRIG EDGE OH EDGE
TRIG FILTER OFF
. CHE co HORMAL
EOM MODE HOLD
EXT I-0 TEST EXEC
ERIT

[INFO] screen
Displays the information of this instrument.

HEAS [C.CHE[COMP [ELEC [3vS [1-0 [IF |V
HMODEL SMT4z20

HAIM CPU Y1, 00

SUE CPU) CHi1-.CH2 M1, 00 « 1, 00

CHZ-CH4 %100 ~ ¥1, 00

CFLD V1,00
SERIAL MO, 1223456783
EXIT

FEAS|ELHH|EDHP|ELEE|S?S [1-0 [IF  [1IWFO]
EAS FORMAT EXP DIGIT &
ISP UFDATE ol
Q|- —rrzoee MTHTERMA
ELF CALIERATION o E00s
Move
[EXIT | [TEAT | [ IHT |

[MENU] [F1] [F2] [FS] LF4_]

24
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Basic Key Operation

Methods for changing numerical values

The two options available are: using the cursor keys and using the numeric keypad.

1 MEAS |C.CHK|COMP [ELEC [Sv= [T-n ITF  ITHFQ
ap UPFER LIMIT Y+ =, CO00E+ 150
LOWER LIMIT OFF  ° o
COMP EEEF Hi aFF S
Move IH OFF g
Lo OFF =
<
[EXIT | [CHEZZ4 EOIT || |

[MENU] [F1] [FZ] [F3] u_]

2 (If using the cursor keys)

IHEﬂQI""””"""ﬂF‘lELECl we It ;o Ire [ETTSTY

jeeseeesssesMove to the OH 2= 0000E+ 159k }

: : next digit OFF
ai-D (left or right) OFF Confirm

Ve

OFF

feesees Change the UFF

numerical value

g (up or down) ) }

Cancel

(If using the numeric keypad)

ME&S |C.CHE|COMP |[ELEC [Sv= lt-n It I1mEg

UFFER LIMIT oM | . O000E+ 19k ﬁ
LOWER LIMIT OFF } evren

Con 1O Lo T Yl sl s S N ) Pl el T

r S \ Confirm

.............Movetothe
. . next digit L4 8
Cl D (left or right)
5 6
}
3 4
Cancel
1 2
| (1) [e2] [e2]

If you press the ESC key while changing the numerical value, the numerical value change will be canceled.
If you press the ENTER key, the changed content is confirmed.
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Basic Key Operation
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E Preparing for Measurement

I 2.1 Connecting Power Cord to Instrument

Be sure to read “Before connecting the power cord to the instrument” (p. 10) beforehand.

4 \

1 POWER

1 Check that the power switch is
in the off position (O).

=9 . 2 Check that the power voltage
is in the range indicated on the

@ : rear, and then connect the power
: cord to the power inlet.

. J
2 Power inlet 3 Connect the plug of the power
cord into an outlet.

Juswainsea| Joy Buledaid
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Connecting Measurement Leads to Instrument

I 2.2 Connecting Measurement Leads to Instrument

Be sure to read “Before connecting the measurement leads and electrode to the instrument”
(p. 10) beforehand.

The measurement leads are optional. (p. 4)
Required leads: Measurement lead (red) and measurement lead (black) x1 each

(" ) Front

INPUT terminal ——se o

1
fesssolaacios

oird) (&)
= OH00 | E0eE
)

ecescoos

* When the GND terminal of the external power supply is
shared by 4 channels, connect the instrument's COM1
terminal to the GND of the external power supply.

Black

How to connect measurement lead (red) to the instrument

1 Attach the connector to 2 Tighten the screw by
the INPUT terminal. turning it clockwise.

INPUT termia @@

I 2.3 Connecting Electrode

Be sure to read “Before connecting the measurement leads and electrode to the instrument”
(p- 10) beforehand.

Electrodes are optional. (p. 5)

To connect an electrode to the instrument, refer to the Instruction Manual that comes with each of
the electrode.

28



Connecting Humidity Sensor

Be sure to read “Before connecting the Humidity Sensor to the instrument” (p. 10) beforehand.

The Humidity Sensor is optional. (p. 5)
Required sensor: Model Z2011 Humidity Sensor

Install the Humidity Sensor close to the object to be measured. This enables the environment,
temperature and humidity, around the object also to be measured simultaneously.

( A
TEMP. SENSOR
terminal l

Juswalinsesy Jo) Buuedaid
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Outputting Measurement Current Value Converted to Analog Signal

2.5 Outputting Measurement Current Value
Converted to Analog Signal

Use the D/A output function to log the output together with the output of other measuring
instruments such as recorders.

A voltage of 2.0 V is output if the measured current value reaches the maximum display value of
the present current range’s scale.

If the measured value is out of the present current range, a voltage of 2.5 V is output.

If the measured current value shows a minus value, a voltage of 0 V is output.

(Example: With the current range setting set to 20 pA, a voltage of 2.0 V is output when the value
“19.9999 pA” is displayed)

Relevant output channel must be set.

See “8.4 Setting D/A Output” (p. 83).

How to connect the output cable to the instrument

e 3\

D/A OUTPUT terminal

N s -

CELE om N\ ] on urrar
eese ooooo.@o-otﬁoou-otooomo‘o;ocoooo:‘oOQIEQOOQ E
’ iy
& J
1 Check the orientation 2 Align the slots in the 3 Turn the BNC connector
of the slots in the BNC BNC connector along clockwise to lock it.
connector and ensure the bayonet lugs of the
that it fits into the instrument, and attach
bayonet lugs of the the BNC connector to the
instrument side. instrument connector.

Bayonet lugs of
D/A OUTPUT terminal @s
% &\

BNC connector slots

5V

1kQ

/\/\/\/—D Output terminal (+)

JD GND terminal (GND)
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Turning On/Off Instrument

» The GND terminal of D/A output is connected to the ground (case metal part).

 The output impedance is 1 kQ). Use connected instruments with input impedance of 10 MQ or
more. (The output voltage is divided by the output resistance and the input impedance. For 1 MQ,
it is lower by 0.1%.)

» External noises may be superimposed on analog signals if cables are connected to the
instrument. If necessary, use a band-limiting filter, etc. in the connected instrument.

» The output voltage is updated with each current measurement sampling cycle.

» The recorded wave form will be in a staircase pattern. (because the output circuit response is
very fast with respect to the update period)

» Output voltage is reduced to 1/10 (or increases by 10 times) even at the same resistance value
according to the change of range in auto-range. It is recommended to use the manual range.

 Turning off the instrument sets the output to a voltage of 0 V. Moreover, an irregular voltage with
an amplitude that is within the maximum output voltage is output at the moment when the power
switch on the rear is flipped to the on position.

» Set the measurement speed to [FAST] and the self-calibration to [OFF] (execute manually) to
ensure that the D/A output response time is at its fastest.
See “3.3 Setting Measurement Speed” (p. 36) and “4.4 Maintaining Measurement Accuracy
(Self-Calibration Function)” (p. 47).

Juswainsea| Joy Buledaid

I 2.6 Turning On/Off Instrument

Turn the instrument on or off using the power switch on the rear.
For more accurate measurement, warm up the instrument for 30 minutes or more after turning on
the instrument.

e 3\

Power ON (I) Power OFF (Q)
pPOWER

The self-test is executed automatically after startup (ROM/RAM check).

If an error is displayed on the LCD screen, the instrument is necessary to be repaired. Please
contact your authorized Hioki distributor or reseller.

See “Error display and solution” (p. 136).
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Inspection Before Use

I 2.7 Inspection Before Use

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

Verifying the instrument and the peripheral devices

Inspection items

Solution

Is the power cord insulation torn, or is any
metal exposed?

Do not use the instrument if damage is found, as an electric
shock or short-circuit accidents could result.
Contact your authorized Hioki distributor or reseller.

Is the insulation of the connected lead or
the connection cords torn, or is any metal
exposed?

Is the instrument damaged?

If any damage is found, it may cause an electrical shock. If
this happens, replace the measurement probe or connection
cords with ones specified by Hioki.

Verifying the instrument on start-up

32

Inspection items

Solution

Are “Model name” and “Version number”
displayed on the screen when the
instrument is turned on?

If “Model name” and “Version number” are not displayed, the
instrument may be malfunctioning. Request repairs.

HIOKI
SM7420 e———Model name
SUPER MEGOHM METER

Yersion 1.00 &—————————\/ersion number
LIME FREG:&UTD  I1-F:RS-232C095000
Calibration.

Is the measurement screen displayed after
the self-test?

If the screen does not display anything, the instrument may
be malfunctioning internally. Request repairs.




B Basic Measurement

I 3.1 Setting Measured Value Display Mode

Press the MODE key to switch the measured value display modes.

| MODE I

IH

0.00000E+01a

EXT. W= 0, 1% REAMHGE - sUTO: 2000
SPEED :SLOWZ DELAY = Oms

-= —="C|AYE  -AUTO

——. =%xrh

CH

| TSET | [CHRESA) [(CCHE | [(MOHT | MODTEY] |
Resistance value measurement mode
(initial screen)

IH

0.00000E+00:

CH
EXT. M= 0, 1% REAHGE -sUTO 20008
SPEED :SLOWZ DELAY : Om=s
—= —="C|AYG  =AUTO

--, —%rh

| [SET | [CHWER4) [C.OHE | (MONT | (MAOTFY |
Liquid volume resistivity measurement
mode

=>

IHNT

0.0000E-1: A

EXT W= 0, 1% REAHGE -ALUTO - 20005
SPEED - SLOWZ DELAY - Oms

—— —="C|A&YGE  AUTO

-, =%rh

CH:1

Current value measurement mode

\ 4

IH

0.00000E+00:-

CH
EXT. V: 0, 1% REAHGE -4UTO 20005
SPEED :SLOWZ DELAY - Om=s

-= —="C|AYG zAUTO

== —%rh

Surface resistivity measurement mode

\ 4

IH

0.00000E+00::

CH

EXT. V: 0, 1% REAHGE -4UTO 20005
SPEED :SLOWZ DELAY - Om=s
-= —="C|AYG zAUTO

== —%rh

Volume resistivity measurement mode

Measurement conditions must be set to measure surface resistivity and volume resistivity.
See “4.8 Setting Resistivity Calculation (Resistivity Measurement Function)” (p. 55).
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Setting Measured Value Display Mode

Changing display notation

Procedure to display the settings screen: (Measurement screen) MENU key > GD [MEAS] tab

Press the F3 or F4 key to change the value.

[EXP] Exponential notation: Displays values, expressed in exponential notation, to five
decimal places. (Example: 1.00000E+16 Q) (default setting)
[UNIT] Decimal notation: Displays values, expressed in decimal notation, that have six

significant figures. (Example: 10.0000 PQ))

MEAS [C.CHE[COMP [FI Frlsvs [1-0 [IF [IMFO
MEAS FORMAT BJE -F| ODIGIT &
O D Ll'sF UFULITE i
TRICGZER IHTERMAL
SELF CALIERATION OM g00=
[(EXIT | [_UNIT | [ EXP |

[MWQ] [F1] [Fz] [FS] [F4]

Changing displayed digits

Procedure to display the settings screen: (Measurement screen) MENU key > GD [MEAS] tab

Press any key from F1 to F4 to change the displayed digits.

3 digits to 6 digits (Default setting: 6 digits)

MEAS [C.CHE|COMP [ELEC |S%S [I-0 [7F  JIMFO
a-b ME&S FORMAT EXP DIGIT.E
DISF UFDATE Y ®
TRIGZER IMTERHAL
SELF CALIERATION OM E00=
[EXIT [ 2 1[4 1[5 1 & |

[MENU] [F1] [FZ] [FS] [F4]
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Setting Voltage Value for Resistance Calculation

I 3.2 Setting Voltage Value for Resistance Calculation

Set the voltage value for resistance calculation.

The numerical value can also be changed with the numeric keypad. See “Methods for changing numerical
values” (p. 25).

Press the VOLT A key or the VOLTV key on the measurement screen.
Pressing the F4 key [MODIFY] enables also the function keys to select the voltage value for
resistance calculation.

0.1,0.5,1, 2.5, 5, 10, 25, 50, 100, 250, 500, 1000, 1500, 2000, 2500, 3000, 3500, 4000, 4500, 5000
(Default setting: 0.1)

IMT]
Lora] e 0 0000 Fenno [ ey ) -zo0us ?
[voury] [F 0.00000E+Q0n 0. 1% #:20004 )
i 0.00000E+00q 0. 1v #:200u4 ?,
i 0.00000E+00n 0. 1% #:20004 2
——, ——"C | SPEED :5LOWZ DELAY - Oms= g
== =Xrh | &YE AUTO 3
[ EXIT | |_EDIT =4

[MENU] [F1] [FZ] [F3] [F4]

Pressing the F4 key [EDIT] enables the numerical value to be changed in increments of 0.1 V.

sssssssssss MoOve to the )
next digit NN Cannn Bz 20004
left ight

Cl D (left or right) uu E+ DU!! W 1w fz2000u8 Confirm

*ee+«...Change the 00 E+00% 0. 1% & -200uh
numerical value | E+ Q00 O, 1% & 20004
L (upordown)  Jn:-g| oyz DELAY:  Oms

= ErRAVE AUTO }

Cancel

Ve

e
eeece
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Setting Measurement Speed

I 3.3 Setting Measurement Speed

Settings for measurement speed are shared by all channels.
The slower the measurements, the more the accuracy improves.
See “Current measurement accuracy” (p. 121).

Some measurement speeds are not available depending on the current range setting. If the
measurement speed cannot be changed, check the current ranges of the other channels.
See “Available setting depending on current ranges and measurement speed” (p. 36).

Press the SPEED key on the measurement screen.
Pressing the F4 key [MODIFY] enables also the function keys to select the measurement speed.

FAST, FAST2, MED, SLOW, SLOW2 (Default setting: SLOW2)

_IHT |
5 0.00000 E+002 0. 1% A 2000k
i 0.00000 E+002 0. 1% A 2000k
K 0.00000 E+002 0. 1% A 2000k
ki 0.0000N E+NNg 0, 1% & =20004
_ — :—‘E I ﬁEEEE : DELAY: Oms
Cere) o =1

[MENU] [F1] [F2] [F3] [F4]

The measurement speed changes every time the F3 key [|] is pressed in the following order:
FAST, FAST2, MED, SLOW, and SLOW2.
The measurement speed changes every time the F4 key [1] is pressed in the following order:
SLOW?2, SLOW, MED, FAST2, and FAST.

Available setting depending on current ranges and measurement speed
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v Setting available, —: Setting not available

Measurement
speed FAST FAST2 MED SLOW SLOW2
Range

20 pA - - = v v
200 pA - - v v v
2nA v v v v v

20 nA v v v v v
200 nA v v v v v

2 uA v v v v v

20 pA v v v v v
200 pA v v v v v
2mA v v = - -




Changing Current Range

I 3.4 Changing Current Range

Change the current range if the measured current value or the measured resistance value exceeds
the measurable range or if measurement with another measure accuracy is preferred.
See “Current measurement accuracy” (p. 121).

No setting for resistance range is required. (If the current range is set to [AUTO], the resistance
range will be automatically selected).

Some ranges are not available depending on the measurement speed setting. If the current range
cannot be changed, check the measurement speed.

See “Available setting depending on current ranges and measurement speed” (p. 36).

Current range can be set for each channel.
The channel switches to another in the order from CH1 through CH4 every time the F1 key [CH1234]

is pressed.
w
Q
@,
Press the RANGE A key or the RANGE V¥V key on the measurement screen. %
Pressing the F4 key [MODIFY] enables also the function keys to be used to select the current e
range. 2
@
20 pA, 200 pA, 2 nA, 20 nA, 200 nA, 2 uA, 20 uA, 200 uA, 2 mA, AUTO g
(Default setting: AUTO) =
THT] |
[axcea] | 0.00000 E+000 o 1] oEEmNm
¥ 0.00000E+00p o v vszuoum
5 0.00000E+00n 0O 1v #:200uA
¥ 0.00000E+00@ 0. 1v #:200u8
—— ——"C | SPEED :-SLOWZ DELA&Y - Om=
-— —%rh | AY3  :AUTO
[(E¥IT | [AUTO | [(HOLD | [+ 1+ |

[MENU] [F1] [F2] [F3] [F4]

Pressing the F1 key [AUTO] sets the range to AUTO immediately.

Pressing the F2 key [HOLD] fixes the current range on the presently selected range.
Pressing the F3 key [|] switches the current range to the next lower range.

Pressing the F4 key [1] switches the current range to the next upper range.
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Connecting Measurement Leads or Electrode to Object to Be Measured

3.5 Connecting Measurement Leads or Electrode
to Object to Be Measured

Connect the measurement leads or electrode (both are optional) to the object to be measured.

Measurement fixtures can be available depending on the object to be measured.

Using measurement fixtures is * Objects to be measured (components, circuits, etc.) are the
recommended same in form.

* Objects to be measured are extremely small in size.
 Large amount of objects are to be measured.

* Objects are to be measured using numerous points.

Using a measurement fixture is not * Objects to be measured are different in form from each other.
recommended * Objects to be measured are large in size.

(Use measurement leads.) * Objects to be measured are heavy.

» Small number of objects are to be measured.

For measurement examples using electrodes and a measurement fixture, see “5 Measurement
Methods Suitable for Various Objects to Be Measured” (p. 59).

To connect an electrode to objects to be measured, refer to the Instruction Manual that comes with
each of the electrodes.

If measuring resistance values and electric currents

Pin type test lead Clip type test lead
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Starting/Stopping Measurement

I 3.6 Starting/Stopping Measurement

Be sure to read “Before performing a measurement” (p. 11) beforehand.

Internal trigger (INT) (default Pressing the START key starts the measurement.
setting) Pressing the STOP key stops the measurement.

External trigger (EXT) Pressing the START key sets the instrument waiting for a trigger.
Inputting a trigger signal starts a measurement.
Pressing the STOP key stops the instrument waiting for a trigger.

I 3.7 Confirming Measurement Results

Detecting a measurement abnormality

If the measurement is not correctly performed, an error message appears on the screen.
See “Measurement errors” (p. 137).

Temperature measurement indication

If the Humidity Sensor is not connected to the instrument

(Display: [--.--°C], [--.-%rh])
The Humidity Sensor is not connected to the instrument. Thus, temperature cannot be measured.
If the temperature measurement is not necessary, connecting the Humidity Sensor to the instrument
is not required.

Out-of-range indication

The out-of-range indication for each of the parameters is displayed due to causes listed below.

Parameters Sl Ll Cause
indication
Resistance
value
Current The measured value exceeds the indication range of the present
Surface [Current Over Range] | current range.
resistivity Rs *This means that the resistance is low.
Volume
resistivity Rv
[+Over°C] The measured value is greater than 80.0°C.
Temperature
[-Over°C] The measured value is lower than —40.0°C.
Humidity [Over%rh] The measured value is greater than 90% RH.
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Basic Measurement Examples

I 3.8 Basic Measurement Examples

Measurement of the resistance value of a capacitor is explained with an example.

Examples of setting contents

Measured value display mode Resistance value measurement mode (initial screen)
Voltage value for resistance calculation [0.1 V]

Current range [AUTO]

Measurement speed [SLOW2]

Set the trigger source to the internal trigger (INT).
The channel switches to another in the order from CH1 through CH4 every time the F1 key [CH1234]
is pressed.

1 Press the MODE key to display the Resistance measurement screen. (p. 33)

[ mooe | | INT |

i 0.00000E+Q | 0. 1% #:200uA
i 0.00000E+0i| @ O 1v #:200uh
i 0.00000E+Q | 0. 1% #:200uA
i 0.00000E+Oi | 0. 1% #:200uA

--. —=*C | SPEED :5LOWZ DELAY: Oms
—— —Hrh | AYG  :AUTO

[_SET | [CHEZ34] |_C.CHE | [_MOMI | [MODIFY|

[The instrument displays values that include the input resistance of 1 kQ (£10%). ]

2 Press the VOLT A key or VOLTYV key to set the voltage value for resistance calculation
to [0.1 V]. (p. 35)

IHT |
voral 4 nonN0 F+000 [ IR 2000
% 0.00000E+008 0. 1 +-200us
k4 0.00000 E+00 0. 1% & 2000k
ks 0.00000 E+000 0, 1% A 22000k
——, —*C | SPFEED:SLOWZ OEL&Y - Om=
——, =Xrh | aYE -aldTo
| EXIT | | EOIT |

[MENU] [F1] [F2] [F3] [F4]

3 Press the SPEED key to set the measurement speed to [SLOW2]. (p. 36)

|_INT |
i 0.00000 E+000 0, 1% & 20004
i 0.00000 E+000 0, 1% & 220004
K 0.00000 E+000 0, 1% & 20004
i 0.00000 F+NNg a0 1% A z200ud
[peep) — ==, ClSPEELEMNR | DELAY:  Ons
l_EH—I-lﬁll i [+ 1 + ]
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Basic Measurement Examples

Press the F1 key [AUTO]; otherwise, press the RANGE A key and the RANGE V key to
set the range to [AUTO]. (p. 37)

THT] |
[arcea] b pannONF+000 o 1] CEEEEM
* 0.00000E+00Q o 1v n-eunus
o 0.00000 E+000 0. 1% A =200uh
ks 0.00000 E+000 0, 1% A =20004
——, —*C | SFEED:5LOWZ DEL&Y - Om=
——, =Xrh | aVE  -4aldT0
[(E«IT | [(AaUTo | [(HOLD J [+ J [+ |

Connect the clip type test lead to both terminals of the capacitor.

o
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Apply a voltage using an external power supply.

Press the START key to start the measurement.

20000 J@El@

HIOKI 5oL CHOLRRY
GGD k] START

The resistance value is measured.

Press the STOP key to stop the measurement.

HioK |ER e el
|STOP|
e ||

—

C———0
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Basic Measurement Examples

42



n Applied Measurement

4.1 Starting Measurement After Measured Value
Becomes Stable (Delay Function)

For the external trigger (EXT), set the time from when the trigger is input to when the measurement
starts. (The delay time elapses after the trigger is input each time.) With the trigger source setting
set to the internal trigger (INT), no delay time elapses after the trigger. Set it on the Measurement
screen.

1 Press the F4 key [MODIFY] to enable the measurement conditions to be changed.

|_INT |
i 0.00000 E+000 0, 1% & : 20004
i 0.00000 E+000 0. 1% A 200Uk
H 0.00000 E+000 0, 1% & : 20004
3 0.00000 E+000 0. 1% & :200u8
—-, —=*C | SPEED - 5LOWZ DELAY:  Oms
——, —%rh | AYG  -AUTO

[CSET_| [ C.CHE | [[HOHI ||MODIFY)| |

[MENU] [F1] [F2] [F3] [F4]

[ Pressing the ESC key cancels the changes of the measurement conditions. ]

2 Setthe delay time.

>
e
j=2
]
o
<
]
QO
(2]
c
=
]
3
]
>
—

0 ms to 9999 ms (default setting: 0 ms)

INT
i 0.00000E+Q00 0. 1v #-200uA
H 0.00000E+Q00 0. 1v #-200uA
K 0.00000E+Q00 0. 1v #-200uA
i 0.00000E+00e 0. 1v #:200u4
R LT
[E-TT | [EDIT |

[MENU] [F1] [FZ] [F3] [F4]

Pressing the F4 key [EDIT] enables the numerical value to be changed in increments of

1 ms.
IHT]
% (0.00000E+00Q o 1v +:200u8 }
" = --'\ - -
( Seeees .+ =< Move to the \uu E+UU!! O 1Y 8 = 20004 Confirm
: nextdigit 00 E+000 001 A 20008
Ol:{lD (left or right) 00 E+00¢ O 1% A 2000
O-SLOwz DEL &% O00m=
“eccccns Change the OFF ® }
numerical value

L (up or down) | Cancel
The numerical value can also be changed with the numeric keypad. See “Methods for changing
numerical values” (p. 25).
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Reducing Variation in Measured Values (Average Function)

4.2 Reducing Variation in Measured Values (Average
Function)

The average for the set number of measured values will be displayed as the result. This function
can reduce the variation in the measured values. Set it on the Measurement screen.

1 Press the F4 key [MODIFY] to enable the measurement conditions to be changed.

IHT]
5 0.00000 E+00 0. 1% & 2000k
i 0.00000 E+00 0. 1% & 2000k
B 0.00000 E+000 0. 1% & 2000k
I 0.00000 E+00 0. 1% #2000k
——, ——"[ | SPEED :SLOWZ DELAY: Oms
——, —%rh | AVE :AUTO

[(C.CHE | [(HOHT || MOOIFY)|

[MENU] [F1] [FZ] [F3] [F4]

[ Pressing the ESC key cancels the changes of the measurement conditions. ]

2 Select whether to perform the average process or not.

[AUTO] The average frequency changes automatically depending on the variation in the
measured values.
[HOLD] Moving average (However, arithmetic averages are calculated with the trigger source
setting set to the external trigger.)
[OFF] Does not perform the average process (default setting).
INT]|
i 0.00000E+00e 0 1w #:200uA
H 0.00000E+00e 0 1w #:200uA
i 0.00000E+00e 0 1w #:200uA
i 0.00000 E+00@ 0O 1v #:200uA
—— ——"C | SPEE[ (=== DEL&Y - Oms
a-b —— —%rh[AYG :EEE
[ EXIT || OFF y _wuT0 | | HOLD |
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Reducing Variation in Measured Values (Average Function)

3 i [HOLD] is selected, set the average frequency.

2 to 255 times (default setting: 2 times)

IHT]
i 0.00000 E+00 0. 1% A z200uh
i 0.00000 E+00 0. 1% A z200uh
@ 0.00000E+002 0. 1 +200u
I 0.00000 E+00 0. 1% A z200uh
——, =" | SPEE[ === OELAY - Om=
GE|D I Bt s a N RV HOILD - 2 Pressing the F4 key
[ EXIT | [ OFF  _moaw g _HOLD | [(EDIT | [EDIT] enables the

numerical value to be

[MENU] [F1] [FZ] [F3] [F4] changed.

IHT]
ki 0.00000 E+0Q00 0. 1% A =2000k }
) i 0.00000E+00e 0. 1% a:200uh Confirm
RETTTTS .+« Move to the 00 E+00 0. 1% A =Z00uh
: next digit 00 E+00¢ Qo 1% A 2000
GGD (left or right) O:SLOVE DELAY:  Oms
= >
sHOLL I_Il ESC °
feeesens Change the = i } 2
numerical value Cancel 3
(up or down) =
\ )
)
. g
The numerical value can also be changed with the numeric keypad. See “Methods for changing @
numerical values” (p. 25). g
L 35
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Changing Measurement Starting Conditions (Trigger Function)

4.3 Changing Measurement Starting Conditions
(Trigger Function)

The following two methods are available to set the measurement starting conditions.

External trigger

After the START key is pressed, when the external trigger signal is input, the
measurement starts.

Internal trigger

After the START key is pressed, the internal triggers are generated automatically and
measurements are repeatedly performed.

Setting the trigger mode

Procedure to display the settings screen: (Measurement screen) MENU key > GD [MEAS] tab

[EXTERNAL] External trigger
[INTERNAL] Internal trigger (default setting)
MEAS |C.CHE|COMP JELEC [2%S |10 |IF  |IMFOD
MEA&S FORMAT ExP ODIGIT &
DISF UPDATE o
= ___TRIGERER IHTERMHSL
CELF CALIERATIOM— s00s=
[EXIT | [_EXT | [ INT |

[MENU] [F1] [FZ] [F3] [F4]

Inputting an external trigger

« For inputting triggers using the keys
After the START key is pressed on the Measurement screen, when the ENTER (TRIG) key is
pressed, the measurement is performed once.

» For inputting triggers to the EXT 1/O
When the TRIG terminal of the EXT 1/O terminal on the rear is short-circuited with the ISO_COM
terminal, the measurement is performed once. (p. 90)

» For inputting triggers to the communications interface
When the command *TRG is sent to the communication interface, the measurement is performed

once.

IMPORTANT

« Ifit is set to the internal trigger, the trigger input to the EXT 1/0O and the command *TRG are

ignored.

* Measurement can be interrupted in the middle by pressing the STOP key.
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Maintaining Measurement Accuracy (Self-Calibration Function)

4.4 Maintaining Measurement Accuracy (Self-
Calibration Function)

The self-calibration corrects the offset voltage and the gain drift in the internal circuit.

The default setting is [ON]: thus, the self-calibration is executed automatically every time the set
interval elapses (default setting: 600 s).

Regardless of whether the self-calibration is set to on or off, the self-calibration is automatically
executed once at a startup and fine minutes later.

IMPORTANT

» Executing self-calibration is a condition for maintaining the measurement accuracy of the
instrument. If this function is set to [OFF], manually calibrate the instrument regularly. Be sure
to perform self-calibration manually especially after warm-up of the instrument or when the
ambient temperature has changed by 2°C or more.

» Atrigger generated during self-calibration causes the instrument to suspend an immediate
measurement. Once the self-calibration is complete, the instrument starts the measurement,
with the result that it takes longer between the trigger input and the end of the measurement.

. J

How to execute the self-calibration manually

Pressing the F2 key [EXEC] while the settings screen is displayed executes the self-calibration
once.

>
e
j=2
]
o
<
]
QO
(2]
c
=
]
3
]
>
—

Procedure to display the settings screen: (Measurement screen) MENU key > C]D [MEAS] tab

1 Select whether to perform the self-calibration automatically or not.

[ON] Yes (default setting)
[OFF] No (It is necessary to execute self-calibration manually at periodic intervals.)

MEAS [C.CHK|COMP [ELEC S5 [I-0 [IF  [IMFO

MEAS FORMAT ExF DIGIT &
NISF LUPDATE o

TRIGGER TUTTIMAL
GElD SELF CALIERATION] OH E00=

[EZIT | [EXEC | [ G4 | [ GFF |

[MENU] [F1] [FZ] [F3] [F4]
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Maintaining Measurement Accuracy (Self-Calibration Function)

2 I [ON] is selected, set the self-calibration interval.

1 s to 600 s (default setting: 600 s)

MEAS [C.CHE|COMP [ELEC |55 [I-0 [IF  [IMFQO

MEAS FORMAT ExF DIGIT E
NISF LUPDATE o

TRIGGER INTERMAL
OEID SELF CALIEBRATION OM E00E

Pressing the F4 key

_EXIT | [_EDIT | [EDIT] enables the

numerical value to be

[MENU] [F1] [F2] [F3] [F4] changed.

(" overeneeeMove fo th YEJELEC [svs 1.0 [IF  [IMFO
© ~ ©  nextdigit EXF DIGIT &
/ \ ; oH
al-D (left or right) TMTERMAL confirm
[OH O B0
‘eeesse.Change the — %
numerical value

L (up or down) ) }

Cancel

The numerical value can also be changed with the numeric keypad. See “Methods for changing
numerical values” (p. 25).
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Contact Check (Various Settings)

I 4.5 Contact Check (Various Settings)

While measuring the insulator, if a measurement fixture of the measurement system is not in
contact with the measured object, even defective insulation may be wrongly determined to be pass.
To avoid such erroneous judgment, the contact check function is used to check if the measurement
fixture is brought into contact with the object to be measured. Moreover, because inaccurate contact
checks are performed if the capacitance changes with the change in cable length, a correction
depending on the cable length is required. Because the instrument can automatically correct the
cable length, the auto-correction of the cable length allows the instrument to be used immediately
after the cable length is changed.

To perform the contact check accurately, configure the following settings.

Procedure to display the settings screen: (Measurement screen) MENU key > OD [C.CHK] tab

[FREQ] Contact check frequency

[WORK. C] Capacitance of object to be measured
[CABLE] Length of measurement cable
[DELAY] Delay time

The channel switches to another in the order from CH1 through CH4 every time the F1 key [CH1234]
is pressed.

>
k=]
j=a
]
Q
<
[}
QO
2]
c
=
]
3
]
>
—
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Contact Check (Various Settings)

Setting of [FREQ)]

Set the frequency of the signal applied during the open correction or the contact check.

245 kHz, 300 kHz (default setting: 300 kHz)

o _cuccw coco o EWNIEE

[] MEAS |C.cHE|COMP [Fr e Teve 1.0 [IF [INFD

CWORK. © “hommee [ 108F 1
CAELE 1, Om

DELAY Oms

OFEM YALUE -, ———&F
COMTACT CHECK — OFF LIMIT 0. 00rF
[E=IT | [CHEE=4 [E4SkHz] [Z00kHZ]

[MENU] [F1] [F2] [F3] [F4]

Setting of [WORK.C]

Set the capacitance of the objects to be measured.

[LOW] If the capacitance of the objects to be measured is 10 pF or less
[NORMAL] If the capacitance of the objects to be measured exceeds 10 pF (default setting)

MEAS [C.CHK|COMP [ELEC [vS [1-0 |IF  [IWFO
[, CHECK FRE® S
a-D oo o o MEEEIAN ( :10eF )

CABLE o
DELAY oms
OFEM WALLE -, ———pF
COMTACT CHECK OFF LIMIT 0, 00pF
ExIT | [EHEZ34] [_LowW | [HORMAL]

[MENU] [F1] [F2] [FS] [F4]

If the capacitance of the object to be measured is unknown, select [NORMAL] and then
execute the open correction with the object connected to the instrument to obtain its
capacitance. Select whether [LOW] or [NORMAL] depending on this measured capacitance.
See “4.6 Canceling Capacitance of Measurement Fixture (Fixture Capacitance Open
Correction Function)” (p. 52).
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Contact Check (Various Settings)

Setting of [CABLE]
Set the cable length.

[AUTO] The cable length is automatically detected and set.

[EDIT] Optional numerical values can be set.
0.5 m to 3.0 m (Can be set in increments of 0.1 m, default setting: 1.0 m)

MEAS |C.CHK|COMP [ELEC S5 [I-0 [IF  [IMFQO

[. CHECK FRER 200kHz
WORK, ©_MOEMGL (3 {0pF )
al-D cooiC o EAEm
[] DELAY —J;
OFEM YALUE -—, ——-©F
COMTACT CHECK — OFF LIMIT 0. 00pF

Pressing the F4 key
[(EXIT | [CHEZ24 [_AUTO | [ EDIT | [EDIT] enables the

numerical value to be

[MENU] [F1] [FZ] [F3] [F4] changed.

If using an accessory or an optional cable, press the F4 key [EDIT] to specify its length.

If the cable is modified or extended, it is recommended to press the F3 key [AUTO]. Pressing
the F3 key [AUTO] executes the cable length correction once. If you change the cables,
press the F3 key [AUTO] to execute the cable length correction again.

Setting of [DELAY]

Set the wait time from the TRIG input to the start of the contact check

>
e
j=2
]
o
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]
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(2]
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>
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0 ms to 9999 ms (default setting: 0 ms)

MEAS |C.CHK|COMP [ELEC [S%5 [I-0 [IF  [IMFO

C. CHECK FRE® 300lHz
WORK, C  HORMAL ( 3>10pF )
CAELE i
a-D coray o NS
OFEM YALUE e
COMTACT CHECK — OFF LIMIT 0. 00sF

Pressing the F4 key

[E=IT | [CHEz=4 [ECIT | | [EDIT] enables the

numerical value to be

[me] [F1] [Fz] [F3] [F4] changed.
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Canceling Capacitance of Measurement Fixture (Fixture Capacitance Open Correction Function)

4.6 Canceling Capacitance of Measurement Fixture
(Fixture Capacitance Open Correction Function)

Be sure to read “Before performing the open correction” (p. 12) beforehand.

This function measures the capacitance of a measurement fixture with its terminals open. The
fixture capacitance open correction function can reduce the impact of residual impedance of the
measurement fixture (such as lead or fixture) and improve the measurement accuracy.

« If the contact check function is set to [ON], always execute “fixture capacitance open correction” before

measurement.

* When the open correction is executed once, [OPEN] is displayed on the front indicator of the instrument.
 Execute the fixture capacitance correction again after changing any of the contact check settings.

The channel switches to another in the order from CH1 through CH4 every time the F1 key [CH1234]

is pressed.

1 Connect the measurement fixture such as a measurement lead to the instrument.

Do not connect any objects to be measured to the measurement fixture.

Procedure to display the settings screen: (Measurement screen) MENU key > GD [C.CHK]

tab

2 Press the F2 key [EXEC].

aHo

ME&S |C.cHE|COMP [ELEC [5vs [1-0 [IF

[IHFO

£, CHECK FRER 200k:H=
WORE, C HORMAL 3 10FF )
CAELE 1, 0m
DELAY =

Dn:n |.|.n| [N [ -=|:'

COMTACT CHECK -

_EXIT | [CHE2=34| | EXEC |

LIMIT 0. 0dpF

[MENU] [F1] [F2] [F3] [F4]

The open correction is executed, acquiring the correction value.

The data acquired by executing “fixture capacitance open correction” is saved even after the
instrument is turned off.
A capacitance of between 0.000 pF and 99.999 pF can be corrected.

3 Press the F2 key [OK].

ME&S |C.cHE|COMP [ELEC [5vs [1-0 [IF

[1HFO

C- el | ol ] ] ol 200 L=y

INFO:023

Open addust result:

EE CH1:0K CHZ:0E CH3:0E CH4:0E

oK |

[MENU] [F1] [F2] [F3] [F4]

A short-circuit between the INPUT and OUTPUT terminals will cause the fixture capacitance
open correction to fail, displaying a result “NG.” Check a short-circuit between the terminals.
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Contact Check (Executing Contact Check, Setting Reference Value)

4.7 Contact Check (Executing Contact Check,
Setting Reference Value)

Be sure to read “Before performing a measurement” (p. 11) beforehand.

The contact check can be performed with the cable connected to the object to be measured.
The instrument judges the contact check result to be pass or fail by detecting a difference of the
capacitance between that obtained when the cable is open and that obtained during the contact
check.

Judgment if the contact check function is set to ON

If the contact check function setting is set to [ON], the indicator [C.CHK] will be displayed on the
measurement screen.

Pressing the F2 key [C.CHK] on the measurement screen or the F2 key [EXEC] on the contact
check setting screen executes the contact check once.

The contact check also starts at the start of measurement.

The contact check measures a capacitance by applying a high-frequency signal and determines the
connection condition based on a difference between the measured capacitance and that measured
with the terminals open.

>

©

°

THT ECHE e
<

0.00000€E+00¢ :

CH:= 1 @
EXT. ¥: 0. 1% RANGE:AUTO:200uh 3
SPEED:SLOWZ ~ DELAY: Oms g

—- --tC|AWE cAUTO 2
—=. —%rh g
[(SET | [ CH | [C.CHE | [WONT | [MODIET| =

Resistance value measurement mode
(initial screen)

If the contact check function is set to [ON], always execute “fixture capacitance open correction” before
measurement.

If the capacitance value of the measurement system is less than the contact check reference value
(contact error), [C.CHK] highlighted in reverse video (no object is connected to the instrument). In

this case, inspect the instrument and the measurement fixture.

[Measurement is completed and data is output normally even if a contact error occurs. ]

The instrument uses the system of detecting electrostatic capacitance. Hence it cannot be used for
purely resistive objects that have less low capacitance components.
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Contact Check (Executing Contact Check, Setting Reference Value)

Procedure to display the settings screen: (Measurement screen) MENU key > GD [C.CHK] tab
The channel switches to another in the order from CH1 through CH4 every time the F1 key [CH1234]

is pressed.

1 Select whether to perform contact check or not.

[ON]
[OFF]

Enabled (The contact check is executed before starting measurement.)

Disabled (default setting)

aHo

MEAS |C.CHE|COMP [ELEC |S%S [I-0 [IF  [IMFO
. CHECK FREQR 200kHz
WORK, ©  MORMAL [ 3>10eF)
CAELE 1. Om
DELAY ams
DFEH YALLE -—pF
orAeT CREcr— [ LIMIT 0. 0O0pF
[EXIT | [CHEZ=4 |[ EXEC _|[__OH | [ OFF |

[MENU] [F1] [FZ] [F3] [F4]

Set the capacitance reference value for judgment.

Set the minimum capacitance value for measurement objects.
Judgments are delivered by comparing measured values to this reference value.
A contact error occurs if the capacitance is less than this value.

aHo

MEAS |C.CHE|COMP [ELEC |55 [I-0 [IF  [IMFO
L. CHECE FRER 200kHz
WORK, . MORMAL [ :10pF)
CABLE 1, Om
DELAY Oms
ODFEM WALUE ~— —, ——- eF
CouTAsT Sl ol LS [, OO
[EXIT | [CHEZZ4 [EDIT |

[MENU] [F1] [FZ] [F3] [F4]

[MEAS |C.cHE|COMP JELEC |5vS |I-0 [IF  |IMFO
\

@ccccccccce

o

.
eccccce

ecee
eecece

Move to the N 200kH=
next digit - HORM&L [ >10pF 1
left or right 1.0m
(left or right) Oms
-— ———pF
Change the il Lrut, {0, O0pF
numerical value
(up or down)

Performs contact check.

Pressing the F4 key
[EDIT] enables the
numerical value to be
changed.

} ENTER

Confirm

) =)

Cancel

[The numerical value can also be changed with the numeric keypad. See “Methods for changing

numerical va

lues” (p. 25).
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Setting Resistivity Calculation (Resistivity Measurement Function)

4.8 Setting Resistivity Calculation (Resistivity
Measurement Function)

Use of an electrode conforming to JIS or other standards enables the instrument to directly
calculate the surface resistivity and volume resistivity from the measured resistance.

Set the measured value display mode to [RS] (surface resistivity), [RV] (volume resistivity), or [RL]
(liquid volume resistivity).

See “3.1 Setting Measured Value Display Mode” (p. 33).

Examples of electrodes and connection points for measurement to distinguish between volume
resistivity and surface resistivity are given below.

(1) Example of electrodes

P Surface

Volume resistivity P
resistivity
Main electrode Main electrode

Guard electrode Counter electrode

Counter electrode | Guard electrode

(2) Access point

Main electrode: INPUT terminal
Guard electrode:  COM terminal

Counter electrode: OUTPUT terminal of the
external power supply

>
k=]
j=a
]
Q
<
[}
QO
2]
c
=
]
3
]
>
—

The product of the measured volume resistance and the electrode constant is called volume
resistivity (pv), while the product of the surface resistance and the electrode constant is called
surface resistivity (ps).

See “Calculation formula” (p. 127) in the specifications for information on the calculation formulas.
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Setting Resistivity Calculation (Resistivity Measurement Function)

Procedure to display the settings screen: (Measurement screen) MENU key > GD [ELEC] tab
The channel switches to another in the order from CH1 through CH4 every time the F1 key [CH1234]
is pressed.

Select whether to set the model name of the option or to directly enter the electrode
constant.

[OPTION] If the option connected to the instrument is selected, the numerical value is set
automatically.

[EDIT] Set optional numerical values.
MEAS |C.CHE|COMP [FL e e TT-0 [IF  [IMFO
Q|~|D —D1iIH DIAHETER) o IEAE mm 0z
DZ000T DIAMETERT o o =01
T THICKMESS ) 0 Tmm :*:T
K[ ACTUAL ) 200, 00
[(EXIT | [CHEES4] [OFTIOH| [EDIT |

[MENU] [F1] [F2] [F3] [F4]

If [OPTION] is selected

Press the F3 key [|] or F4 key [1] to select an option.

MEAS [C.CHE|COMP [ELEC |55 [I-0 [IF  [IMFO

|:| L THEI OITOMHECTOD ) EO D 1 = 1
o4 IMFO:011

T OPTION SHS00 1 Ir Confirm

E{D10IN DIAMETER) “——=r—mm
020 0UT DIAMETER) S7. Omm

) =

oK JI_+ [+ |
o) (71) (F2) (73) (79) canee

Options Main electrode (D1) Counter electrode (D2)

SM9001 $30.5 mm $57.0 mm
SME-8301 $30.0 mm $34.0 mm
SME-8310 $50.0 mm $70.0 mm
SME-8311 $19.6 mm $24.1 mm
SME-8320 $50.0 mm $70.0 mm
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Setting Resistivity Calculation (Resistivity Measurement Function)

If [EDIT] is selected

The numerical value can also be changed with the numeric keypad. See “Methods for changing
numerical values” (p. 25).

1 Set the diameter of the main electrode (D1).

0.0 mm to 100.0 mm (Can be set in increments of 0.1 mm, default setting: 50.0 mm)

HEAS |C.CHE|COMP [FrEr Teve

O1CIH DIP.HETER] 0= m

[1-0 JIF |1

HEO

|(l_¢-l:l1-3|

2 Set the inner diameter of the counter electrode (D2).

} ENTER

,eeeeessssesMove to the —H'I a ?ITIITI Confi

: . . . onfirm

D& nextdigit £00, 00 :*:T

G D (left or right)

‘esssseeChange the
numerical value
(up or down)
&

Cancel

>
0.0 mm to 100.0 mm (Can be set in increments of 0.1 mm, default setting: 70.0 mm) 8
=
HEASlEEHHlEDHF‘lELEElSH"S [1.-0 IIF [IMFG 2
O10IH DIAMETER ] — } o
D2( OUT_DIAMETER )| [I70. 0] H.H &
P
cesessscessMovetothe |  __= e Confirm 3
. . Move to the EIIIIII. DD :*:T g
: + nextdigit 2
G D (left or right) =
‘eesee..Change the ESC
numerical value }

(up or down)

3 set the thickness (t) of the objects to be measured.

Cancel

0.0 mm to 100.0 mm (Can be set in increments of 0.1 mm, default setting: 0.1 mm)

MEAS [C.CHE|COMP |ELEC [SYS

[1-0 [IF

[1HFD

O1cIM DIAMETER ] S0, Omm
O200UT OIAMETER ) —==-=

|(l_¢-l:l1-3|

} ENTER

. T THICKMESS ) moo. jnm :*:T Confirm
.............Move tothe |  ~-——— -~
:  nextdigit
G D (left or right)
*e«e.se.Change the
numerical value Cancel
(up or down)
&
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Further Accelerating Measurement (Function of Updating Drawing During Measurement)

4 set the electrode constant (K).

0.01 to 999.99 (Can be set in increments of 0.01, default setting: 500.00)

MEAS |C.CHE|COMP [ELEC [5vS |10 [IF  [IMFO
D10IM DIAMETER) S0, Omm 0z }
DZI0UT DIAMETER) 70, Omm D1
T{THICKMESS ) i : :i:T Confirm
I ACTUAL ) | oo, oo
e —0.
,eeeeesssses Move to the
¢ nextdigit
Ql-|D  (eftorright) }
‘eeee.-Change the Cancel
numerical value
L (up or down)

4.9 Further Accelerating Measurement
(Function of Updating Drawing During
Measurement)

Usually, measured values displayed on the screen are updated every time a measurement
completes. In this case, you need to wait for some time until the screen is updated after the
completion of the measurement (the EOM is output) to when the next TRIG is accepted. Set
this function setting to [OFF] to increase the measurement speed by omitting the update of the
measured value display.

Procedure to display the settings screen: (Measurement screen) MENU key > GD [MEAS] tab

[ON] Updates the measured value display for every measurement (default setting).
[OFF] Does not update the measured value display (Updates the display when the setting is
changed).
ME&S |CCHE|COMP [ELEC [Svs [I-0 [IF  [IWFO
ME&S FORMAOT — DIGIT &
aHD DISF UPDATE |
TR IGLEER oo —RHAL
SELF CALIERATIOW OM EOO=
[EXIT | 0O | [_OFF |

[MENU] [F1] [F2] [F3] [F4]
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Measurement Methods Suitable
for Various Objects to Be
Measured

Insulation resistance objects to be measured vary in material, shape, electrical characteristics, and
other properties, and the suitable insulation resistance measurement method varies depending on
the object.

This chapter describes suitable insulation resistance measurement methods for different objects.

I 5.1 Measuring Components of Circuits

Measurement principle

Generally, insulation resistance is measured by measuring the current that flows from a terminal
through a measured object to another terminal, and converting the result into a resistance value.
To measure only the current that flows through the measured object, the current that does not
flow through the object (e.g., current that flows through the insulator of the object holder) must be
diverted to the GUARD terminal (on the common side of the current measurement block) so that it
does not flow into the INPUT terminal. That is, “guarding” is to make the current flowing through the
outside of the measured object directly flow to the common side to prevent it from flowing into the
INPUT terminal.

If you use a measurement fixture, generally the component holder of the fixture must be guarded.
However, measuring the insulation resistance of the fixture in addition to that of the measured
object may not be problem if the insulation resistance of the fixture is much, for example,
hundredfold or more, higher that of the object.

Although the structure of an actual fixture may vary depending on the shape of the object to be
measured, the guard circuit must be configured in such a way that the current not flowing through
the object is diverted to the GUARD.
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Measuring Components of Circuits

Measurement with use of a measurement fixture

Design the circuit in the order that the currents flowing through the outside of all the objects to be
measured flow through the guard circuit and connect the guard circuit to the GUARD terminal of the
instrument.

Example of use: (Use a measurement fixture with a guard installed)

EM74:C1) SUPER MﬂerEU:EH — 1 S | R
@_ ample (Rx)
COM 2 | Terminal A
" " (Rear) 3 | Insulator a (Ra)
1
4 | Terminal B
3 5 | Insulator b (Rb)
: 3 : \—E—I 6 Holding plate
(guard)
TPUT M
OUTPU () External power supply CD(C;?TD)
Principle of the guard
(a) Measurement without a guard (b) Measurement with a guard
A . B
— iy
Ra Rb @)

Measurement voltage source Measurement voltage source

The figures “Example of use” and “Principles of the guard” explain the effectiveness of the guard.

Considering how the current flows from Terminal A to Terminal B in the “Example of use,” 2 flow

channels are found.

» Current pathway passing through the measured object (Rx)

» Current pathway passing through in the following order: Insulator a (Ra), holding plate, Insulator
b (Rb), and Terminal B.

Connect Terminal A to the OUTPUT terminal of the external power supply and Terminal B to the

INPUT terminal of the instrument, and then start the measurement. Thus, the sum of the insulation

resistance (Rx) of the measured object, the current that flows through the insulation resistance

Ra of Insulator a, and the current that flows through the insulation resistance Rb of Insulator b is

measured. “Principle of the guard” shows the equivalent circuit of this case.

As you can clearly see from the equivalent circuit in “(a) Measurement without a guard,” both

the current i, which flows through the measured object, and the current i,, which flows through

Insulators a and b, flow into the input circuit through Terminal B.

Next, use a metal plate as the holding plate of the holder, and connect it to the COM terminal

of the instrument. This ensures that only the current flowing through the measured object flows

into the INPUT terminal; the current that flows through Insulators a and b is excluded. (See “(b)

Measurement with a guard.”)

This equivalent circuit shows that the current i,, which flows through Insulator a, does not flow

into the input circuit, but directly flows into the common current measurement block, and that only

current i;, which flows through the measured object, flows into the input circuit.
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Measuring Components of Circuits

Measurement without use of a measurement fixture
Connect the optional Pin Type Lead or Clip Type Lead to the object to be measured and perform
measurement.
Both the measuring leads do not have a guard on the end connected to the power supply terminal
but have a guard on the other end connected to the INPUT terminal.

Pin Type Lead The structure of the lead is designed to guard the test rods also, so that you can
measure while holding the test rods in your hands.

Clip Type Lead The clip parts have no guard, connect them to the terminals of the object to be
measured object and perform measurement keeping your hands away from
them.

See “2.2 Connecting Measurement Leads to Instrument” (p. 28) and “3.5 Connecting
Measurement Leads or Electrode to Object to Be Measured” (p. 38).

The insulation resistance value varies depending on the insulation material. However, the measurement
time, measurement voltage, and temperature also have a significant impact on the measured value.

Impact of the measurement time

A circuit of an insulator is schematically considered as a complex circuit in which resistance and capacitance
are included serially or parallel; thus, applying a voltage to the insulator results in the dielectric absorption
current and leakage current equivalent to the charging current flowing.

The insulation resistance can be obtained by measuring the leakage current and converting it into a
resistance value. Generally, the dielectric absorption current is considerably larger than the leakage current,
and the time constant may also be very large depending on the type of the insulator. Therefore, in some
cases, it may take a long time for the dielectric absorption current to become smaller than the leakage
current. If a resistant value of such an insulator is measured, measuring for a short time results in a small
insulation resistance value; the longer the measurement time, the higher will be the insulation resistance
value.

Impact of measurement voltage
The time constant and insulation resistance value of the dielectric absorption current may considerably vary
depending on the voltage applied to the insulator. Generally, the higher the measurement voltage, the lower
will be the insulation resistance value.

Impact of temperature

Temperature also has an impact on insulation resistance values. Although they will vary depending on
the type of the insulator, generally the higher the temperature, the lower will be the insulation resistance.
Accurate insulation resistance not only it takes time, but also it is difficult to measure.

In some cases, you cannot freely determine the measurement voltage due to the dielectric strength of the
object to be measured. However, a measurement time value of 1 minute is used, and 1-minute insulation
resistance value is expressed with the measurement voltage as, for example, “1000 MQ at a voltage of 500
VvV DC.”

To compare the insulation resistance, you must determine the measurement voltage and time to perform
measurement. However, it may be important to reduce the measurement time (or inspection time) in a
production process. In such cases, it is important to determine the time in the range that allows correlation
with the 1-minute value.
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Measuring Components of Circuits

Automatic measurement

62

If you have many objects or points to be measured, “automatic measurement” is useful. The
function performs measurement by automatically switching objects, measurement fixtures, or
measurement terminals to be measured.

For automatic measurement, the switch timing must be aligned with the instrument operation.
The following are the 2 methods to align the timing.

When switching objects to be
measured according to the INDEX
signal output from Pin 29 of the
instrument’s EXT 1/O terminal

« Set the trigger mode of the instrument to Internal trigger mode
or External trigger mode.

Internal trigger mode
* When the START key is pressed, measurement starts.

External trigger mode

« After the START key is pressed, when a manual trigger is input,
measurement starts.

When a trigger pulse is input to

Pin 1 of the EXT /O terminal of the
instrument at the timing of switching
the objects to be measured

* Set the trigger mode of the instrument to External trigger mode.
« After the START key is pressed, when a trigger pulse is input to

Pin 1 of the instrument’s EXT 1/O terminal, measurement starts.
* The conditions of the external trigger signal are as follows:

* Pulse width: 100 ps or greater

* Drive output: Open collector or TTL output

« Drive current: 1 mA or higher sink current

For details, see the following pages:

Trigger mode: “4.3 Changing Measurement Starting Conditions (Trigger Function)” (p. 46)
EXT I/O terminal: “9 External Control (EXT I/O)” (p. 89)




Measuring Flat Sample

I 5.2 Measuring Flat Sample

Measuring insulation resistance of an object with no terminals installed requires something that can
function as terminals to be attached on the object.
The measurement method varies depending on the type of the terminal.

What function as terminals

It must be possible to switch the objects to be measured easily. Therefore, items with a structure that allows
them to function as terminals just by contacting the object is often used.

The terminals used for measurement must have proper contact with the object to be measured without any
loose connection.

For a solid insulation material, the method of bringing terminals (electrode) that have a specific pin shape or
those with smooth flat surfaces, which can contact with smooth surfaces of objects to be measured without
any space between them, into close contact with the objects to be measured is employed to measure
insulation resistance. (The shape and structure of the terminals varies depending on the shape and
characteristics of the objects to be measured.)

Measurement using pin type terminals
Insulation resistance is classified into “volume resistance,” which is the current flowing through the
measured object and “surface resistance,” which is the current flowing along the surface of the
sample. To measure both of them together, use pin type terminals.

Example of pin creation

Make 2 holes (such as tapered holes) with a predefined diameter at a certain interval on the flat
sample. Apply material with relatively low insulation resistance, such as petroleum jelly, to the pins
and insert the pins into the holes to use them as terminals for measurement.

These pins are of a simple structure and provide relatively steady contacts, eliminating the need for
smoothing the surface of the sample to obtain a flat surface.

Setting the instrument

Press the MODE key to switch the measurement mode to resistance value measurement mode,
and then perform measurement. (p. 33)

Measurement using an electrode for measuring surface resistance
The electrode for measuring surface resistance is used as terminals for measurement by pressing
it on the surface of the object to be measured. It provides an easy method to perform measurement
if the objects to be measured are relatively soft.
This electrode cannot exactly separate the volume resistance but can essentially measure the
surface resistance because it is generally lower.
In particular, this method is useful for objects to be measured that have been subjected to surface
anti-static treatment.

Setting the instrument

Press the MODE key to switch the measurement mode to surface resistivity mode, and then
perform measurement. (p. 33)
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Measuring Flat Sample

Measurement using an electrode for a flat sample

The “volume resistance” and “surface resistance” must be measured separately because their
properties are different from each other.

To compare different insulating materials in terms of insulation resistance, the insulating material-
specific resistance values that are not affected by the shape of the terminal are required. They are
considered to be the volume resistivity or surface resistivity. Use an electrode (such as optional
Model SME-8310 or SME-8311) to determine the volume resistance value or the surface resistance
value. Then, multiply the values by each of the electrode constants to calculate the volume
resistance value or the surface resistivity. The instrument can automatically calculate the volume
resistivity or the surface resistivity.

Setting the instrument

Settings for calculating the resistivity are required.
See “4.8 Setting Resistivity Calculation (Resistivity Measurement Function)” (p. 55).

Press the MODE key to switch the measurement mode to volume resistivity measurement mode,
and then perform measurement. (p. 33)

Volume resistance measurement and surface resistivity measurement
(the functional role of the guard electrode)

A guard is required for measuring volume resistance and surface resistivity.

Hioki provides Model SME-8310 Plate Sample Electrode and SME-8311 Electrodes for Flat Sample
as options.

Both devices consists of 3 electrodes: “main electrode,

” o«

counter electrode,” and “guard electrode.”

Because measurement using Model SME-8301 Surface Resistance Measurement Electrode is equivalent
to the measurement described in “Surface resistance measurement (1) Measurement without the guard
electrode (p. 65),” it cannot provide accurate surface resistance measurement.

Volume resistance measurement
(1) Measurement without the guard electrode

64

Because the current flowing along the surface of the measured object is also measured
unnecessarily, the current flowing across the object in the thickness direction cannot be separately
measured.

Internal ammeter of the instrument

A
Main electrode

e _
|4_| ( )l—_—l External power

Measured object |
NS : !
| - L oot
|_/. | (+)

Counter electrode

Current to be measured Current flowing along the surface of
flowing across the object in the measured object
the thickness direction



Measuring Flat Sample

(2) Measurement with the guard electrode

Because the current flowing along the surface of the measured object flows out through the guard
electrode to the external power supply, the current flowing across the object in the thickness
direction can be separately measured with accuracy.

Internal ammeter of the instrument

Main electrode @

Guard electrode

N
M d object
easure Oj\e(.:l —|

supply

|_/l | (+)

Counter electrode

| | | | External power
| [

Current to be measured Current flowing along the surface of
flowing across the object in the the measured object
thickness direction

Surface resistance measurement

(1) Measurement without the guard electrode (also applicable to measurement with use of Model
SME-8301)

Because the current flowing through the measured object and the other current flowing through the
base (insulator) are also measured unnecessarily, the current flowing along the surface cannot be
separately measured.

Internal ammeter of the instrument
Current to be measured

flowing along the surface

Main electrode //;\\
Counter elst.rode \ U
1 [ "4 ][] =

Measured objec *

)I—_—l External power
supply

L. (+)

Base (insulator such as a table)

Current flowing through the measured object
(2) Measurement with the guard electrode

Because the current flowing through the measured object flows out through the guard electrode
to the external power supply, the current flowing along the surface of the measured object can be
separately measured with accuracy.

Current to be measured Internal ammeter of the instrument

flowing along the surface
Main electrode @7
Counter electrode \
Measured object\lo—| |_ < ) External
Guard electrode \'. | |:| zs;v;;
) y —>||— +)
C.

Base (insulator such as a table)
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Current flowing through the measured object
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Measuring a Liquid Sample

I 5.3 Measuring a Liquid Sample

To measure the volume resistance of a liquid sample, insert an electrode with a fixed shape in the
liquid sample or use an electrode that can also function as the container for the liquid sample.

When using an electrode for liquid samples

Example of connection

SM 7420 SUPER MQ METER

n cHl cH2
I/'@
< COM 1 | Guard electrode
cH3 cHd
(Rear) 2 | Counter electrode
1 /74 N 3 | Liquid sample
5 4 | Supporting insulator
7 5 | Main electrode
2 1 X L
3

M() External power supply (%

Setting the instrument

Settings for calculating the resistivity are required.
See “4.8 Setting Resistivity Calculation (Resistivity Measurement Function)” (p. 55).

Press the MODE key to switch the mode to liquid volume resistivity measurement mode, and then
perform measurement. (p. 33)

[ For the electrode constant, refer to the Instruction Manual of the electrode for liquid samples. ]
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Measurement With Use of Shielding Box

| 5.4 Measurement With Use of Shielding Box

Be sure to read “Before using the shielding box” (p. 11) beforehand.
Measurement of high insulation resistance, which requires to measure current with high-sensitivity,
may be unstable due to ambient noise or inductive current.

Thus, measurement objects to be measured must be placed in a shielding box.

Example of connection

SM7420 SUPER MQ METER
) o N cHl cH2

80

~ COM
W (Rear)

9 ®
©, @

I S

Shielding box

;(D External power supply ()(C;ONLD)

OUTPUT

[ Model SME-8350 Shielding Box is provided as an option. ]

Setting the instrument

For the measurement using a shielding box, set the measured value display mode according to the
objects to be measured.

See “5.1 Measuring Components of Circuits” (p. 59), “5.3 Measuring a Liquid Sample” (p. 66)

and “5.2 Measuring Flat Sample” (p. 63).
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Measuring Current

I 5.5 Measuring Current

Connection method

1 cConnect the positive side of the object to be measured to the OUTPUT terminal of the
external power supply.

2 Connect the negative side of the object to be measured to the INPUT terminal of the

instrument.

Use a shielded wire for the measurement lead connected to the INPUT terminal so that it is not
affected by inductive interference such as noise.

2

INPUT

SM7420

\_//

>

-
|
§ Negative side

Positive side

{

1

OUTPUT

Measured object

Setting the instrument

N

)

External power supply

COM
) (GND)

Press the MODE key to switch the measurement mode to current value measurement mode, and
then perform measurement. (p. 33)
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Judging Measured Value
(Comparator Function)

The comparator function judges whether measured values are within or out of a range defined by
an upper and lower limits set previously.
The judgment is displayed as follows on the screen.

[Hi] (Upper limit) < (Measured value)
[IN] (Lower limit) < (Measured value) < (Upper limit)
[Lo] (Measured value) < (Lower limit)

Upper and lower limit values

The function judges whether the measured value is higher than the upper limit previously set (Hi),
within the range between the lower and upper limits previously set (IN), or lower than the lower limit
previously set (Lo).

(Example: For upper limit is 3 GQ, lower limit is 2 GQ, measured value is 1.5 GQ)

Measured value

¢ Lower limit value Upper limit value
Judgment Lo IN Hi
- n g =
1560 2GQ 3GQ
(Lo judgment)

Procedure to display the settings screen: COMP key
The channel switches to another in the order from CH1 through CH4 every time the F1 key [CH1234]
is pressed.

1 Select whether the measured value is to be judged or not.

(UPPER LIMIT: Upper limit, LOWER LIMIT: Lower limit)
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[ON] Yes
[OFF] No (default setting)
MEAS |C.CHE[COMP [FIFr 1=vS |10 |IF_ |IHFO
UPPER LIMIT
al-po _ LOWER LIMIT aFF
COMP EEEF Hi M=
IH OFF
Lo OFF
[(EXIT | [CHE224 [_OH || _OFF |

[MENU] [F1] [FZ] [F3] [F4]
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2 Ifthe upper limit and lower limit settings are set to [ON], set the numerical value.

ME&S [C.CHE|COMP |[ELEC [S5v= Tt-n TTe  TTwEQ

(][][) UPFER LIMIT OH_
COWER LIFLT OFF
COMP BEEF Hi OFF

IH OFF
La OFF

[_EXIT | [CHE234

42, O000E+ 1:3]y

Pressing the F4 key
| EDIT | [EDIT] enables the

numerical value to be

[MENU] [F1] [FZ] [F3] [F4] changed.

. E;_E DOO00E+ 15k

ssesssssssces VOVeE tO the
next digit
O D (left or right)

ecoe
eecece

‘esssseeChange the
numerical value
(up or down)

OFF
OFF
OFF
OFF

ME&S [C.CHE|COMP |[ELEC [Svs Tt - Tre  T1ueg
UPFER LIMIT oM | }
. o

Confirm

) =

Cancel

-

numerical values” (p. 25).

.

The numerical value can also be changed with the numeric keypad. See “Methods for changing

Settable range
The following ranges are applicable in common to all ranges.
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Resistance value measurement mode

2.0000E+19 Q to 5.0000E+01 Q

Current value measurement mode

-1.99999E-03 A to 1.99999E-03 A

Surface resistivity measurement mode

Volume resistivity measurement mode

Liquid volume resistivity measurement mode

2.0000E+21 Q to 5.0000E+03 Q




Setting Judgment Sound

I 6.1 Setting Judgment Sound

Select whether to use a judgment sound for the measurement results.

Procedure to display the settings screen: COMP key
1 Sselectthe respective buzzer sounds for Hi judgment, IN judgment, and Lo judgment.

[OFF] (No sound, default setting), [TYPE1], [TYPE2], [TYPE3]

MEAS |C.CHK|COMP [ELEC [S%S [I-0 [IF  [IMFO

UPFER LIMIT OFF
LOWER LIMIT ~or

GE|D ___COMP_EEEF Hi |
IN | OFF

La OFF

[(EZIT | [TYPE1] [TYFPEZ] [TvFEZ] [_OFF_|

[MENU] [F1] [F2] [F3] [F4]

Selecting [TYPE1], [TYPEZ2], or [TYPE3] sounds the buzzer in a specific tone for
confirmation.

2 Set the number of beeps if you need the buzzer sound.

1 to 5 times, continuous (default setting: 1 time)

MEAS |C.CHK|COMP [ELEC S5 [I-0 [IF  [IMFO
UFFER LIMIT OFF
LOWER LIMIT OFF
ap ___OMP_EEEF Hj TYPE1 H
IH OoFF
Lo OFF
[_EXIT | [ COMT | _ + 1+ |

[MENU] [F1] [F2] [F3] [F4]

Press the F3 key [|] or F4 key [1] to change the number of times.
Press the F1 key [CONT] to use the continuous sound setting.
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Confirming Judgment Results

I 6.2 Confirming Judgment Results
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An indicator appears on the measurement screen according to the judgment results.
The instrument outputs judgment results through the EXT 1/O connector.
The On signal corresponding with a judgment result is outputted.

IE If the measured value is smaller than the upper limit value but greater than the lower
limit value that are previously set
[m If the measured value is greater than the upper limit value that is previously set
IE If the measured value is smaller than the lower limit value that is previously set
THT [MEAS [ CAL | [_OPEH |[_RHT

“E[n] 0.00000 E+00g o 1v »:200ua
Judgment—ert i | 000000 E+00Q o 1v #:200u4

result g m| 0.00000 E+00p 0. 1v #:200u8
YB - 0.00000E+00g o 1v »:200ua

25, 00" C | SPEED -SLOWZ DELAY - Om=
0, Oxrh | AVG -OFF

[_SET | [CHEZ34] |_C.CHE | [_MOMI | [HODIFY|

Judgment Output of EXT I/O

Measurement result
result HL | IN | LO | ERR
(Upper limit) < (Measured value) Hi ON OFF OFF OFF
(Lower limit) < (Measured value) < (Upper limit) IN OFF ON OFF OFF
(Measured value) < (Lower limit) Lo OFF OFF ON OFF
Current Over Range Hi ON OFF OFF OFF
Measurement error* No judgment | OFF OFF OFF ON
During interruption of measurement No judgment | OFF OFF OFF OFF

* The following instances results in measurement error:
» The A/D converter for measurement and that for voltage measurement have overflowed.
* The contact check measured value is 99.999 pF or more.



7 Saving and Loading Settings
(Panel Saving and Loading)

The present settings can be saved to the memory of the instrument (panel saving function).

The saved settings can be loaded from the memory by pressing the keys or sending communication
commands (panel loading function).

The instrument can save a maximum of 50 settings. The saved settings are retained even when the
instrument is turned off.

Setting items that can be saved with the panel saving

IHT | * Measured value display mode
K3 0.00000 E+01 0, 1% A =200ud * VVoltage value for resistance
B 0.00000 E+0Q1 o 0. 1% A 22000 calculation
Basic settings B 0.00000 E+01 0 0. 1Y & 20004 « Measurement speed
it 000000 F+01 o 0, 1% A =200ud « Current range
--, —-*C | SPEED:5LOWZ CELAY:  0Oms « Delay
-, —%rh | AYG  AUTD A
CHAZ24] | C.CHE | | MONL | MODIFY verage
=N C.CHK [COMF [ELEC (575 (1.0 ITF [IHFOI * Display range
MEAS FORMAT ExP DIGIT & « Di iqi
DISP UPDATE oM Dlspla_yed digit nqmber .
TRIGRER IHTERHAL  Function of updating and switching
[MEAS] settings PELF CALIBRATION O &00= drawing during measurement
« Trigger
* Self-calibration
[ [E=IT |
IWFoc IFEE Cowe [F Fe levs om0 T TTenl * Fixture Capacitance open correction
. CHECK SIGHAL  EACH .
EHE S Contact check
WORK. T HORMAL [ >108F)
; CAELE 1. 0m
[C.CHK] settings DELA&Y Oms
OPEM “ALUE -— ———FF
COMTACT CHECK OFF LIMIT 0O, 00rF
| EXIT ;
IMEAS [C.oHK IBRIELES [5vs [1-.0 [IF  [1HFoOl » Upper and lower limit values of
UPPER LIMIT OFF
LOWER LIMIT OFF comparator g,’
COMP BEEF Hi OFF * Judgment sound 2
- IH OFF =3
[COMP] settings Lo OFF a
)
>
(o
—
EXIT o
o)
P : o}
IMEAS [C.cHK | CoMP [EW=mlsys 1.0 [IF  [1HFol * Resistivity measurement settings 5
D10IN DIAMETER) S0, Omm oz Q@
DZ{0UT DIAMETER] 70, Omm )
TITHICKHESS ) 0. 1mm :i:T ol
[ELEC] settings [ACTUAL ] 500, 00 =
Q
(2]
—~
R
ERIT g
@
n
)
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Saving Settings (Panel Saving Function)

I 7.1 Saving Settings (Panel Saving Function)

This function saves the settings that are currently set.

Procedure to display the settings screen: LOAD/SAVE key

1 Select the panel number to be saved, and press the F4 key [SAVE].

leawer 1 12T

(J[][> — o K]l FAHEL_01 MEAS C.CHE COMP  ELEC
0% PAHEL_03 EXT. W= 0, 1Y
Y R —— SPEED -SLOWE
05 —————m— RAHGE - ALTO - 2000k
= — DELAY:  Oms
i — AYE  -OFF
- P —
[(E=IT | [L0AD | [RENANE| [CLEAR] [ SAWE

[MENU] [F1] [FZ] [FS] [F4]

The confirmation dialog box is displayed.

(If saving it as a new one)

[FAHEL LIST

03 IMFD:003

03 Enter panel name| @aHEL_O1
aHo — ABAEL-01 ]

(=]

]
ga ESC:CAHCEL . EMTER:S58WE EXEC

0F —————————— I
Lo-5 | I

[MENU] [F1] [F2] [F3] [F4]

(If saving it, replacing the exist one with the new one with the same name)

[FAHEL LIST

nd INFO:-004 I
OE|D ';':1 Enter panel name| @HEL_EH |

= °

09 Panel is used. will be owerwritten

g ESC:CAHCEL . ENTER :SAVE EXEC

0F —————————— I

=l - |

[MENU] [F1] [FZ] [F3] [F4]

The panel name can be changed.

F1 key [0-9] Numeric input mode is enabled. (Select a numerical value using the cursor.)

F2 key [A-Z] Alphabetical character input mode is enabled. Underscores (_) can also be
entered. (Select a character using the cursor.)

F4 key [DEL] Deletes the characters one by one.

To cancel the save operation, press the ESC key.
2 Press the ENTER key.

The present settings are saved.
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Loading Settings (Panel Loading Function)

I 7.2 Loading Settings (Panel Loading Function)

This function loads the settings that are saved.

Procedure to display the settings screen: LOAD/SAVE key

1 Selectthe panel number to be loaded, and press the F1 key [LOAD] or the ENTER key.

lenwcr 1 T2T

G D —o 1Nl FAMHEL_0O1 MEAS C.CHE COMP ELEC

02 PANEL_032 EAT. %: 0O, 1Y
04 —————————— SPEED : SLOWZ

05 —————————— RANGE :AUTO = 20004
0f —————————— DELAY:  Oms

07 —————————— AYG  :OFF

[_EXIT | [_LO&AD | [REM&ME] [CLEAR | | SAVE |

[MENU] [F1] [FZ] [F3] [F4]

The confirmation dialog box is displayed.

[FAHEL LIST

INFO =001

04 Panel load, OK?

oK | CAMCEL

[MENU] [F1] [FZ] [F3] [F4]

To cancel the load operation, press the F4 key [CANCEL] or the ESC key.

7

2 Press the F2 key [OK] or the ENTER key.

The present settings are replaced with the settings of the selected panel.

(Buipeo pue Buineg [sued) sbupesg Buipeo pue Buineg

75



Changing Panel Name

I 7.3 Changing Panel Name

The panel name can be changed.

Procedure to display the settings screen: LOAD/SAVE key

1 Select the number of the panel whose name you want to change, and press the F2 key

[RENAME].
leawer 1 TST
OGD —o 0Kl PAMEL_O1 ME&S C.CHE COMP  ELEC
.:.3 PAHEL_03 EXT. ¥: 0, 1%
—————————— SPEED :SLOWZ
|:|5 —————————— REA&HGE - AUTO - 20008
g ————————— DELAY - Om=
o7 ————————— &3 -0OFF
ng ————-

[_EXIT | [_LOAD | [REM&ME] [CLEAR | | SAVE |

[MENU] [F1] [F2] [F3] [F4]

2 Change the panel name.

Plﬂ LICI | TCT

GBD LﬁHEL 01 | | MEAS GC.CHK COMP ELEC
IIIS PAHEL 03 ExT, W= o1y
04 ————————— SPEED -SLOWZ
ns —————— FAHGE - aUTO = 20008
g ———————— I:IEL.'W IIIm5
a7 —————— oG
ng ————-
I | I
[MENU] [F1] [FZ] [F3] [F4]
F1 key [0-9] Numeric input mode is enabled. (Select a numerical value using the cursor.)
F2 key [A-Z] Alphabetical character input mode is enabled. Underscores (_) can also be

entered. (Select a character using the cursor.)
F4 key [DEL] Deletes the characters one by one.

To cancel the change operation, press the ESC key.

3 Press the ENTER key.

The panel name is confirmed.
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Deleting Panel Contents

I 7.4 Deleting Panel Contents

This section describes the procedure for deleting saved settings.

Procedure to display the settings screen: LOAD/SAVE key

1 Select the panel number to be deleted, and press the F3 key [CLEAR].

leawer 1 12T

O D —o 1Nl FAMHEL_0O1 MEAS C.CHE COMP ELEC

02 PANEL_032 EAT. %: 0O, 1Y
04 —————————— SPEED : SLOWE

05 —————————— RANGE :AUTO = 20004
0f —————————— DELAY:  Oms

07 —————————— AYG  :OFF

[_EXIT | [_LO&AD | [REM&ME] [CLEAR | | SAVE |

[MENU] [F1] [F2] [F3] [F4]

The confirmation dialog box is displayed.

[F&HEL LIST

THFO - 005
D3 Clear panel. QK7
W
04
04
i
0F ——————-——— I

OE_| CAHCEL

[MENU] [F1] [F2] [F3] [F4]

To cancel the delete operation, press the F4 key [CANCEL] or the ESC key.

7

2 Press the F2 key [OK] or the ENTER key.

The contents of the panel is deleted.

(Buipeo pue Buineg [sued) sbupesg Buipeo pue Buineg
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Deleting Panel Contents
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n System Setting

I 8.1 Setting Sound of Key Operation

You can set the sound of key operation to be enabled or disabled.

Procedure to display the settings screen: (Measurement screen) MENU key > GD [SYS] tab

[ON]
[OFF]

The operation sound is emitted (default setting).
The operation sound is not emitted.

aHo

MEAS [C.CHE|COMP [FL e leys [I-0 [IF  [IWFO
KEY CLICE J Y]
KEY LOCK o
MEMORY aFF
D8 OUTPUT CH1
LCO COMTRAST g0 EACKLIGHT =0
POWER FREGUEMCY &UTO(EOHz )
RESET EXELC
[EZIT | o4 |[_OFF |

[MENU] [F1] [FZ] [FS] [F4]
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Disabling Key Operation (Key Lock Function)

I 8.2 Disabling Key Operation (Key Lock Function)

You can disable the key operation.

Procedure to display the settings screen: (Measurement screen) MENU key > GD [SYS] tab

1 Press [ALL] or [MENU] to disable the key operation (to activate the key lock function).

[ALL]
[MENU]

aHo

Disables all of the key operation except the MENU key [UNLOCK].

Disables the following key operation:
COMP, LOAD/SAVE, and MENU
MEAS |C.CHK|COMP JELEC [SYvS |I-0 |IF  |IMFOD
KEY CLICK =%
EEY LOCK ).
MEMORY e
D& OUTPUT CH1
LCO COMTRAST 50 EACKLIGHT =0
POWER FREGUEMCY  AUTOLEOH=)
RESET EXELC
[(E=IT | ALL | [[MEHD |

[MENU] [F1] [FZ] [F3] [F4]

The confirmation dialog box is displayed.

To cancel the key lock function to be activated, press the F4 key [CANCEL] or the ESC key.

MEAS |C.CHE|COMP [ELEC |S%S [I-0 [IF  [IMFO
|{ LVl I o P Okl
kg IMFO:-013
HE Set kewlocl. OE?
Ld aLL LOCK
P
=
T CAHCEL

[MENU] [F1] [FZ] [F3] [F4]

2 Press the F2 key [OK].

[K.LOCK] is displayed on the measurement screen, and the key operation is disabled.

To unlock the key lock: hold the MENU key [UNLOCK] for more than 1 second.
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| INT| [E.LOCE]
ki 0.00000 E+000 0. 1% & :200uh
i 0.00000 E+000 0. 1% & :200uh
o 0.00000 E+00 0. 1% A 220004
ks 0.00000 E+000 0. 1% & :200uh
——, —"C | SFEED :SLOWZ OELAY - Om=
——, =Xrh | &YE -&UTO
LIMLIOCE

[MENU] [F1] [F2] [F3] [F4]




Browsing, Deleting, and Outputting Internal Memory Data

Inputting the KEYLOCK signal disables all the key operation. (The key lock function cannot be deactivated
by using the operation keys.)

Key operation is disabled while the KEYLOCK signal state is on.

Switching the signal to the off state deactivates the key lock function.

8.3 Browsing, Deleting, and Outputting Internal
Memory Data
The memory function can automatically store up to 999 measured values in the internal memory
of the instrument. The number of stored measured values reaching 999 disables further measured

values to be stored.
Delete the memory data before you start re-saving the values.

You can browse the list of saved measured values, delete them, or acquire them by sending the
communication command (:MEMory?).

Procedure to display the settings screen: (Measurement screen) MENU key > GD [SYS] tab

Select whether to activate the memory function or not.

[ON] Activate the memory function.
[OFF] Deactivate the memory function. (default setting)
ME&S |C.OHE|COMP [ELEC [Svs [I-0 [IF  [IWFO
KEY CLICE oM
KEY LOCE -
Cl D MEMORE" JYCFF]
L& JJTHUT P
LCO COMTR&ST 50 BACKLIGHT 20
FOWER FEEGUEHCY &UTOCEOHZ)
RESET EXEC
|_EXIT | [LIST | oM || _OFF |

[MENU] [F1] [F2] [F3] [F4]
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Browsing, Deleting, and Outputting Internal Memory Data

Browsing and deleting data

Procedure to display the screen: (Measurement screen) MENU key > GD [SYS] tab

1 Press the F1 key [LIST].

MEAS |C.CHE|COMP [ELEC |S%s [I-0 [IF  [IMFO
KEY CLICK OM
KEY LOCK oo
a-o MEMOR"Y | [0
0<% OUTFUT D
LCO COMTRAST 50 EACKLIGHT =0
FPOWER FREGUEMCY AUTOLS0H=)
RESET EXELC
[_EXIT | [_LIST | o4 | _OFF |

[MENU] [F1] [F2] [F3] [F4]

The internal memory list is displayed.

HEMORT LIST HODE =0

001 IM  2G4556E4050 24.43°C  47.7%rh

00z IM 2272 17E+050 2443 C 47 7%rh

003 IM 223 101E+020 2442 0 4T7.7r%rh
JHDO  bosa 1M =SrascE+oso 24.42°C 47.7%rh

005 IM  2.24533E+020 2442 0 47.8%rh

005 ———— MO DATA ———v

007 ———— MO DATA ———v

00S ———— MO DATA ———-

(Ex1T | [CHIEE4 TLEAR

[MENU] [F1] [F2] [F3] [F4]

You can scroll the list by pressing the up or down cursor key.

You can scroll the list one screen at a time by pressing the right or left cursor key.

Press the MODE key to switch the measurement mode.

The channel switches to another in the order from CH1 through CH4 every time the F1 key
[CH1234] is pressed.
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Setting D/A Output

2 Press the F3 key [CLEAR].

The confirmation dialog box is displayed.

MEMORY LIST MODE -0
E": i TELI o iy [ L ] ] gl By [ L LT N
o IMFO:-010
00 Clear memors . OK?
o
]
o
o
008 ——— HO DATH ———-
T CAHCEL

[MENU] [F1] [FZ] [F3] [F4]

To cancel the deletion of memory data, press the F4 key [CANCEL] or the ESC key.

3 Press the F2 key [OK].

The memory data is deleted.

| 8.4 setting D/A Output

Select a channel used for D/A output.

Procedure to display the settings screen: (Measurement screen) MENU key > OD [SYS] tab

Press one of the keys among from the F1 key [CH1] through the F4 key [CH4] to select the
channel.

CH1 to CH4 (default setting: CH1)

MEAS |C.CHK|COMP |[ELEC [SS |10 [IF  [IMFO
KEY CLICK 0k
KEY LOCK OFF
MEMORY o
D8 OUTPUT JCH | ”
di-0 LCO CUMITRSS —— EACKLIGHT 20 S
FOWER FREGUEHCY AUTO(EOHz) a
RESET EXEC 3
L
[EXIT J [ CH1 J[CHZ | [ CHZ ][ CH4 | g
«Q

[MENU] [F1] [F2] [F3] [F4]
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Adjusting Screen Contrast

I 8.5 Adjusting Screen Contrast

The visibility of the screen may not be clear at some ambient temperatures. The visibility of the
screen can be adjusted by adjusting the screen contrast.

Procedure to display the settings screen: (Measurement screen) MENU key > GD [SYS] tab

0% to 100%, in increments of 5% (default setting: 50%)

MEAS [C.CHE|COMP [ELEC |5%S [I-0_[IF  [IMFO
KEY CLICK M
KEY LOCK OFF
MEMOR" OFF
D& OUTPUT o
ap LCO COMTRAST [ £ EACKLIGHT =0
T POWER FREQUEMCT r— = (E0Hz)
ESET EXELC
[EXIT | _+ 1+ 1

[Mmm] [F1] [F2] [F3] [F4]

Press the F3 key [|] or F4 key [1] to change the value.

I 8.6 Adjusting Backlight Brightness

The brightness of the backlight can be adjusted for the illumination of the installation location.
Procedure to display the settings screen: (Measurement screen) MENU key > GD [SYS] tab

0% to 100%, in increments of 5% (default setting: 80%)

MEAS [C.CHE|COMP [ELEC |5%S [I-0_[IF  [IMFO
KEY CLICK M
KEY LOCK OFF
MEMORY OFF
D& OUTPUT CHA1
ap LCcO COMTRAST 50 EBACKLIGHT. IER
T POWER FREQUEMCY AUTO(EOHZ) °
ESET EXELC
EnlT + 1+ 1

[MENU] [F1] [F2] [F3] [F4]

Press the F3 key [|] or F4 key [1] to change the value.

84



Changing Power Frequency Setting (Power Frequency Setting Function)

8.7 Changing Power Frequency Setting (Power
Frequency Setting Function)

You can change the setting for the power frequency. This enables stable measurement without
being affected by the power frequency.

Procedure to display the settings screen: MENU key > C]D [SYS] tab

[AUTO] Automatically detects either 50 Hz or 60 Hz (default setting).
[50HZ] 50 Hz
[60HZ] 60 Hz
MEAS [C.CHK|COMP [ELEC [5vS [I-0 |IF  [IWFO
KEY CLICK O
KEY LOCE OFF
MEMORY OFF
O-& QUTPUT CH1
LCO COMTREAST == TOCELIGHT 20
Cl FOWER FEEGUEHCY | FIERINIEEINEFR
D FESE | Rrrv—
| EXIT | [ AUTO | [ S0Hz | [(E0H= |

[MENU] [F1] [F2] [F3] [F4]
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Initializing Settings (Reset)

I 8.8 Initializing Settings (Reset)
The reset function has 2 methods.
For details of items that are to be reset, see “Default setting list” (p. 87).
Procedure to display the settings screen: (Measurement screen) MENU key > GD [SYS] tab
1 Select the reset method.

[NORMAL] Resets the settings to the factory default excluding the panel data (The communication
settings are not reset).

[SYSTEM] Resets all the settings to the factory default including the panel data (The communication
settings are not reset).

MEAS [C.CHE|COMP [ELEC |5%S [I-0_[IF  [IMFO
KEY CLICK M
KEY LOCK OFF
MEMORY OFF
D& OUTPUT CHA1
LCO COMTRAST 50 BACKLIGHT 20
POMER FREQUEMCY 24Tt S0Hz)
080 RESET | EER
[(E=IT | [HORMAL] [EYSTEH|

[MENU] [F1] [F2] [F3] [F4]

The confirmation dialog box is displayed.

MEAS [C.CHE|COMP [ELEC |5%S [I-0_[IF  [IMFO
|{ LVl I o P Okl
kg IMFO:-020
ME Rasat?
]
L] HORMAL RESET
PO
F r—rrr—
[ oE_| CAHCEL

[MENU] [F1] [F2] [F3] [F4]

To cancel the reset operation, press the F4 key [CANCEL] or the ESC key.

2 Press the F2 key [OK].

The reset operation is executed.

To reset all of the settings including those of the panel data and the communications to the
factory default, turn off the instrument once, and then turn it on while holding down both the
MENU key and the LOAD/SAVE key.
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Default setting list

Initializing Settings (Reset)

\ Setting Screen display Default setting Reference
Voltage value for resistance calculation EXT.V 01V p. 35
Measurement speed SPEED SLOW2 p. 36
Range RANGE AUTO p. 37
Measurement -
screen Delay function DELAY 0.0 ms p. 43
Average function AVG OFF p. 44
Measured value display mode - Re&stance value p. 33
display
Measured value Mode MEAS FORMAT E:S(;;j;‘pme”t p. 34
displa
pay Displayed digit DIGIT 6 digits p. 34
MEAS Updating Drawing During Measurement | DISP UPDATE ON p. 58
. INTERNAL
Trigger mode TRIGGER (Internal trigger) p. 46
o Setting SELF CALIBRATION | ON
Self-calibration — p. 47
Setting time - 600 s
Frequency FREQ 300 kHz
) Work capacitance | WORK.C NORMAL
Contact check setting p. 49
Cable length CABLE 1.0m
C.CHK Delay time DELAY Oms
Setting CONTACT CHECK |OFF
Contact check .53
Judgment LIMIT 0.00 pF P
reference value
Comparator function | Upper limit value |UPPER LIMIT OFF
(for each . p. 69
measurement mode) Lower limit value |LOWER LIMIT OFF
COMP Judgment sound | COMP BEEP OFF
Judgment sound - 71
(Hi, IN, Lo) Nur_nber of rings B 1 p.
for judgment
Diameter of the main electrode D1 50.0 mm
Internal diameter of the counter electrode | D2 70.0 mm
ELEC - p. 55
Thickness of sample t 0.1 mm
Electrode constant K 500.00
Key operation sound KEY CLICK ON p.79
Key lock KEY LOCK OFF p. 80
Memory function MEMORY OFF p. 81
D/A output function D/A OUTPUT CH1 p. 83
SYS LCD contrast LCD CONTRAST | 50% p. 84
LCD brightness BACKLIGHT 80% p. 84
AUTO (automatically
POWER .
Power frequency FREQUENCY detects either 50 Hz p. 85
or 60 Hz)
Trigger logic setting TRIG EDGE ON p. 104
. i Function TRIG FILTER OFF
Trigger filter - p. 105
Time - 1ms
I/0 GO-signal outputting logic level C.CHK GO NOMAL p. 106
o Mode EOM MODE HOLD
EOM output timing - p. 107
Time - 1ms
Output signal setting - NPN (switch on rear) p. 90
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Checking Instrument Information

Setting Screen display Default setting Reference

Communication Interface INTERFACE RS-232C p. 109
RS-232C communication speed SPEED 9600 bps p. 113
GP-IB address ADDRESS 1

IF GP-IB delimiter DELIMITER LF p- 114
USB mode USB MODE COMM p. 110
Data output function DATA OUT OFF p. 116
Communication monitor function CMD MONITOR OFF p. 117

I 8.9 Checking Instrument Information

88

You can check the following information:

* Model name of the product

* Version number of the main CPU
* Version number of the sub CPU
* Version number of the CPLD

+ Serial number

Procedure to display the settings screen: (Measurement screen) MENU key > GD [INFO] tab

MEAS |C.CHE|COMP [ELEC [S5%S [I-0 [IF | [N

MODEL SMr420
M&IHN CPU V1, 00
5B CPU CH1-CHZ Y1, 00 - M1, 00
CH2-CH4 1. 00 ~ W1, 00

CPLO V1, 00
SERIAL MO, 122456733
[_ERIT |

[MENU] [F1] [FZ] [F3] [F4]




n External Control (EXT 1/O)

Be sure to read “Before controlling the instrument externally” (p. 12) beforehand.

Connecting the instrument to an external device such as a PLC (programmable logic controller)

via the EXT 1I/O terminal on the rear of the instrument enables you to control the instrument in the

following ways:

» Output signals from the instrument to the external device (for example, end of measurement and
judgment result signals, etc.).

* Input signals from the external device to the instrument (for example, measurement starting
signal, etc.).

All of the signals are isolated from the measurement circuit and the ground. (The ISO-COM
terminals are shared by the input and the output.)

The input circuit can be switched so as to correspond to the current sink output (NPN) or the
current source output (PNP).

To use the instrument properly, confirm the input/output ratings and the internal circuit configuration,
and understand the safety precautions before connecting cables to a control system.

.

Check the input/output specifications of the external device.

\ J

.

Set the NPN/PNP switch of the instrument (p. 90).

\ J

.

Connect the EXT 1I/O terminal of the instrument to the external device (p. 90).

\ J
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.

Test I/0O (signal input and output test) (p. 103).

.

Set the instrument (p. 104).

\ J
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Switching Current Sink (NPN) / Current Source (PNP)

9.1 Switching Current Sink (NPN) / Current Source

(PNP)

Be sure to read “Before controlling the instrument externally” (p. 12) beforehand.

Use the EXT I/O MODE selector switch to change the type of the PLC that can be supported. By
factory default, the external I/O setting is set to NPN.

NPN/PNP switch setting
NPN PNP
Input circuit of the instrument Supports sink output Supports source output
Output circuit of the instrument Non-polar Non-polar
ISO_5V output +5 V output -5V output

EXT. 1/0 MODE
NPI:I IIDNP

Left: Current sink (NPN)
Right: Current source (PNP)

Rear

I 9.2 External Input/Output Terminals and Signals

Instrument-side connector and mating connectors

Be sure to read “Before controlling the instrument externally” (p. 12) beforehand.

NS OSI

A==

(1)X03HO™ O

pSSE]
NOD OSlI
pasn 10N
pasn 10N
pasn 10N
N3dO

MOFHO O
Wo3
WOO OSI

o2

(€)o1
€)IH

pasn JoN
MOOTAIM
pasn JoN
pasn JoN

(¥)
(2)

MO3IHO O

pasn 10N
OldL
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Connector

» 37-pin D-sub socket contact
#4-40 inch screws

Mating connectors

* DC-37P-ULR (solder type)

* DCSP-JB37PR (crimp type)
Manufactured by Japan Aviation Electronics Industry,
Ltd.
Or other equivalent parts




External Input/Output Terminals and Signals

Instrument-side connector pin assignment

| IMPORTANT ‘
The connector shell is connected (allows conduction) to the metallic enclosure and the protective
| earth pin of the power inlet. Note that it is not isolated from the ground. J
:i:_ Signal name 110 Function Oprﬁgadtlon
1 TRIG IN Starts a measurement. Edge
2 C_CHECK IN Executes a contact check. Edge
3 Not used IN (NC) -
4 OPEN IN Executes an open correction. Edge
5 Not used IN (NC) -
6 Not used IN (NC) -
7 Not used IN (NC) -
8 ISO_5V - +5V (-5 V) output of isolated power -
supply
9 ISO_COM - Common terminal of isolated power -
supply
10 | ERR ouT Measurement error Level
11 C_CHECK_GO(1) ouT Contact check result for CH1 Level
12 OPEN_GO ouT Open correction result Level
13 | IN(4) ouT Comparator judgment of IN for CH4 Level
14 | IN(1) ouT Comparator judgment of IN for CH1 Level
15 | HI(2) ouT Comparator judgment of Hi for CH2 Level g
16 | LO(2) ouT Comparator judgment of Lo for CH2 Level 3
17 | IN(3) ouT Comparator judgment of IN for CH3 Level %
18 | C_CHECK_GO (3) ouT Contact check result for CH3 Level %-
19 LO (4) ouT Comparator judgment of Lo for CH4 Level %
20 START IN Starts measurement. Edge é
21 STOP IN Stops measurement. Edge §
22 | CREAR IN Clears measured value and judgment Edge
result.
23 Not used IN (NC) -
24 Not used IN (NC) -
25 | KEYLOCK IN Activates the key lock. Level
26 | Not used IN (NC) -
27 ISO_COM - Common terminal of isolated power -
supply
28 |EOM ouT End of measurement Level
29 | INDEX ouT Measurement reference Level
30 | C_CHECK_GO (2) ouT Contact check result for CH2 Level
31 HI (4) ouT Comparator judgment of Hi for CH4 Level
32 HI (1) ouT Comparator judgment of Hi for CH1 Level
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External Input/Output Terminals and Signals

92

:i:_ Signal name 110 Function Opnel:')adt‘ieon
33 LO (1) ouT Comparator judgment of Lo for CH1 Level
34 |IN(2) ouT Comparator judgment of IN for CH2 Level
35 | HI(3) ouT Comparator judgment of Hi for CH3 Level
36 |LO(3) ouT Comparator judgment of Lo for CH3 Level
37 | C_CHECK_GO (4) ouT Contact check result for CH4 Level




External Input/Output Terminals and Signals

Functions of each of the signals

IMPORTANT

» The EOM and INDEX signals are turned on when the instrument starts up.
» To avoid misjudgment, determine judgments by checking all of the HI, IN and LO signals.

Input signal

OPEN Executes an open correction. | Setting the input to the on state executes an open
correction.
START Starts measurement. Setting the input to the on state lets the instrument

operate in the following ways:

With the internal trigger setting, starts a measurement.
With the external trigger setting, sets the instrument
waiting for a TRIG signal.

TRIG Starts a measurement. Setting the input to the on state starts a measurement.

C_CHECK Executes a contact check. Setting the input to the on state executes a contact
check.

STOP Stops a measurement. Setting the input to the on state lets the instrument

operate in the following ways:

With the internal trigger setting, stops a measurement.
With the external trigger setting, terminates the
measurement, not updating the measured value.

CLEAR Clears a measured value and | When a measurement is not performed, inputting the
judgment result. On signal clears a measured value and judgment
result. After clearing them, the instrument will return a
response indicating that no measurement is performed
in response to a measured-value query of the
communication commands.

KEYLOCK Activates the key lock. Setting the input to the on state activates the key lock
function. m
x
@
Output signal 2
Q)
EOM End of measurement Outputs the On signal when the measurement and S
the judgment are completed. g
INDEX Measurement reference Outputs the On signal when the measurement ™
circuit finishes the A/D acquisition. ﬁ
ERR Measurement error Outputs the On signal if a measurement error 8

occurs.

Outputs the On signal when the fixture-capacitance
open correction value exceeds 99.999 pF.

C_CHECK_GO (1) | Contact check result Outputs the On signal when the contact check gives

through a pass judgment.

C_CHECK_GO (4)

OPEN_GO Open correction result Outputs the On signal when the open correction
gives a pass judgment.

HI (1) through Comparator judgment of Hi Outputs the On signal when the comparator gives a

HI (4) Hi judgment.

IN (1) through Comparator judgment of IN Outputs the On signal when the comparator gives

IN (4) an IN judgment.

LO (1) through Comparator judgment of Lo Outputs the On signal when the comparator gives a

LO (4) Lo judgment.
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Timing Chart

| 9.3 Timing Chart

The levels of each signal represent whether the contacts are in the on or the off state.

With the current source (PNP) setting, the voltage level of the corresponding output becomes high
when an output state is on, and low when a state is off.

If the output signal setting is set to the current sink (NPN), the voltage levels, high and low are
inverted.

From when measurement starts to when judgment result is acquired

(1) Voltage output, measurement with external trigger setting

t1
: - t2 i
START ON OFF e > —|
STOP OFF ON
t7
TRIG ON OFF ‘
8119 t10
INDEX T Cc?:;t:ft Delay  Measurement ON OFF
Contact check delay t12 i
‘ ‘ i< >
£11 | 13
EOM | . OFF ON
~ t14
C_CHECK_GO (1)~ ‘ !
- - ON/QOFF ON/OFF
C_.CHECK_GO (4) O /

HL IN, LO, | =
ERR A OFF /( ON/OFF X\
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Timing Chart

Item Contents Time
t1 START pulse width 200 ps or more
t2 STOP pulse width 200 ps or more
t7 TRIG pulse width 200 ps or more

t8 TRIG acceptable time from START | 0 pys or more

t9 Delay time for INDEX and EOM 200 ps or less

t10 INDEX time ([Contact check delay time] + [Contact checking time] +
[Delay time] + [Measurement time]) or less

t11 EOM time (INDEX + [Comparator measurement time] + 1.3 ms) or less

t12 START setup time Display on: 40 ms or more

Display off: 1 ms or more

t13 TRIG setup time Display on: 40 ms or more
Display off: 1 ms or more

t14 Judgment output time 3 ms orless

t15 Time required for the EOM signal | 70 ps or more
to output after output of a judgment
signal

(2) Measurement with internal trigger setting

t1
INDEX | OFF ON
3 t2 L t3 -
EOM | OFF ON
m
! =
C_.CHECK_ GO (1)~ ; @
C_.CHECK_GO (4) ON/OFF X ON/OFF 3
t4 O
- s
HL IN, LO, — : 5
Ny M o
ERR OFF /< ON/OFF )\ S
| m
x
_|
Item Contents \ Time o
t1 INDEX time ([Contact checking time] + [Delay time] + [Measurement
time]) or less
t2 EOM time (INDEX + comparator measurement time + 1.3 ms) or less
t3 Internal TRIG setup time 40 mst5 ms
t4 Time required for the EOM signal | 70 ps or more
to output after output of a judgment
signal
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Timing Chart

(3) Contact check or open correction (independent execution)

A o

C_CHECK, “
OPEN ON OFF

t2 t3

INDEX OFF ON

A

4
\ &
A
\ 4

’ t4 o t6 R
EOM OFF ON
It5
G SHECK 830}~ i
OPEN GO, ON/OFF X ON/OFF
ERR ‘
Item ‘ Contents Time
t1 C_CHECK, V_CHECK, 1 ms or more
OPEN pulse width
t2 Delay time for INDEX and EOM 1.5 ms or less
t3 INDEX time » Contact-checking time
* Open correction time (200 ms) or less
t4 EOM time (INDEX + 1 ms) or less
t5 Time required for the EOM signal to 100 ps or less
output after output of a judgment signal
t6 C_CHECK, V_CHECK, Display ON: 40 ms or more
OPEN setup time Display OFF: 4 ms or more

(4) Clears measured value and judgment result.

START ON OFF
STOP OFF ON
CLEAR | OFF ON
ot
D —
TRIG ON OFF
2113
EOM ‘ OFF | ON
HI, IN, LO,
ERR OFF A ONJOFF )
Item Contents \ Time
t1 CREAR pulse width 1 ms or more

t2 TRIG acceptable time from START | 0 ps or more

t3 Delay time for EOM 200 ps or less
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Timing Chart

Output signal status on start-up

After turning on the instrument, when the screen changes from the start-up screen to the measurement
screen, the EOM and INDEX signals change to ON.

Turn on the instrument

|

Status | Splash screen Measurement screen

Self-calibration

INDEX OFF [ on
EOM OFF [ oN
fon]

li
A ON/OFF

Judgment result OFF

TRIG OFF ON

Judgment results: HI, IN, LO, ERR
The above chart indicates the operation when the trigger source is set to the EXT.

Flowchart for acquiring a judgment result or a measured value with
the external trigger setting

The flowchart indicates the procedure with the external trigger setting from the start of the measurement to the
acquisition of a judgment result or a measured value. The instrument outputs the EOM signal immediately after
the judgment results (HI, IN, LO, PASS, FAIL, ERR) have been confirmed. If the response of the controller’s
input circuit is relatively slow, a waiting time is necessary from between the detection of the EOM signal
switching to on and the acquisition of the judgment results.

The instrument Controller
Starting the
- measurement
Starting the
measurement | TRIG
Judgment Waiting for
result OFF EOM
) (If using level
: During detection, after :
i measurement waiting for '
A 4
0.5ms.) :
. v
Completion of
measurement EOM End of
» measurement
accepted
HI, IN,
LO, ERR Judgment result
acquisition
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Internal Circuit Configuration

I 9.4 Internal Circuit Configuration

NPN setting

Do not connect any external power supply to Pin 8.

The instrument PLC, etc.
—_—
8] ISO 5V
O
2kQ |
Dz VWA 1KQ 1| TRIG Output
- L VAVAV O O
DevE WV‘l 2 | C_CHECK
gl AR Q . Q
° I ° : ° : D
[ i i
. ; : ) i Common
EXT VIO ':/|ODE 0—'_| Internally isolated _—
selector PLC, etc.
NPN power supply
5V
10Q 10 | ERR Input "‘ﬂzz B
_ L AYA%Y, O ONVVY -
_ﬂz:{ﬁ §§ Zener voltage 30 V
11 | C_CHECK_GO (1) 'Fﬂzi i
_gz [ﬁ:_' % O— ONVVY -

OOOJ

9 | 1ISO_COM

)
p

27 | 1so_com
)

Common

v

Internally isolated common

(This is isolated from the protective ground of the instrument.))

p
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Internal Circuit Configuration

PNP setting
Do not connect any external power supply to Pin 8.
The instrument PLC, etc.
—_—
8] ISO_5V
O

D@ e
):jzz[g M/Vlw 2 | ¢c_CHECK

V.
A

)
%
1
.

U

5V Common
EXT /O MODE _O/o_:—i

selector Internally isolated —
I PLC, etc.
PNP O—\_| power supply
o3 10 1 ERR Input
— = ANV O O\ —t
_gzi[ﬁ:_‘ §§ Zener voltage 30 V | ‘Fy* I
A 11 ] C_CHECK _GO (1) Lan
B A ID " TR
L] | : : :
. ; ' : L ! !
) 9| 1Is0_com
O
27 ISG_COM | | Common
v o | f Q—

Internally isolated common

(This is isolated from the protective ground of the instrument.) 30 V max

. . . m
Share the ISO_COM for the common terminals of the input and the output signals. %
S
Qo
. . . O
Electrical Specifications S
00 0000000000000 000000000 0000000000000 0000000000000 00000000000000000000000000 g
Input signal Input type Photo-coupler-isolated, non-voltage contact inputs (supporting Q
current sink and current source outputs) —
Input on Residual voltage 1 V or less (Input on current 4 mA [value for 9
reference])
Input off Open-circuit (Breaking current: 100 pA or less)
Output signal Output type Photo-coupler-isolated open drain output (non-polar)

Maximum load voltage 30V DC
Maximum output current 50 mA/channel

Residual voltage 1V orless (Load current: 50 mA) / 0.5 V or less (Load current:
10 mA)
Internally Output voltage For sink output: +5.0 V £10%
isolated power For source output: =5.0 V £10%
supply Maximum output current 100 mA
External power input None
Insulation Floating from the protective ground potential and the
measurement circuit
Insulation rating Voltage to ground 50 V DC, 30 V rms AC, 42.4 V peak AC or
less




Internal Circuit Configuration

Examples of connection

Examples of input circuit connection
SM7420 SM7420

[sh¥ % L IRLE ? YLD

NPN 1 NPN

s | 7 isall
1'156_com | "s0_com

Connection to switch Connection to relay

—ae

J

SM7420 SM7420 PLC

(
e

)ﬁ# _% APt L Output )ﬁﬁ# g '\N\, Input | | Output
NPN 3 T o
0 | h

I"1so_com | T Common ISO COM TCommon
Connection to PLC output (NPN output) Connection to PLC output (PNP output)
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Examples of output circuit connection
SM7420

L<H
-~
£

JRLI3T

ISO_COM 30V max

Connection to relay

SM7420

50 mA max

L
-~
L

JILIFT

Negative
logic output

ISO_COM

Negative logic output

SM7420 PLC

i)

50 mA max

JELIFT

Common

ISO_COM |

Connection to PLC input (positive common input)

Internal Circuit Configuration

SM7420

50 mA max

L L
<
-~
oy
JELIT

ISO_COM

Connection to LED

SM7420

A\/(\)/gtput )

7]
" 1SO_COM |

Wired OR

SM7420 PLC

k]

i)

50 mA max

JELIFT

Common

ISO_COM I I

Connection to PLC input (negative common input)
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Assembling Male Connector for EXT I/O (Accessory)

9.5 Assembling Male Connector for EXT 1/O
(Accessory)

The male connector for the EXT /O is supplied along with the instrument. Assemble the connector,
referring to the figure below.

» Use a shielded wire for the cable that connects the EXT 1/0O connector to a device, such as PLC.
Otherwise, the system may malfunction due to noise.
» Connect the shield of the wire to the ISO_COM terminal of the EXT I/O connector.

Required items:

 Screwdriver

« Cable (shielded wire recommended)

* Soldering iron

» Male connector for EXT I/O (accessory)
A: Hood (The upper and lower hoods have

the same shape).......ccccccevevieeeineeneen. x2

B: Screw (Phillips slot combination)

Solder the cable to the connector (H).

Attach the fasteners (F) to the cable with
the screws (C).

Set the fasteners (F) in the predetermined
position on one of the hoods (A).

Insert the screws (D) into the fasteners

A A W N=

#4-40UNC (total length: 16.9 mm)......... x2 (G).
C: Screw (Phillips slot combination)
#4-40UNC (total length: 12.6 mm).........x2 Set the connector (H), fasteners (G), and
D: Screw (slotted) screws (D) in the predetermined position
#4-40UNC (total length: 15.0 mm)......... x2 on the hood (A) described in step 3.
E: Nut#4-40UNC ......cooooiiiiiiiciice x2 6 Place the other hood (A) from above.
F: Fastener (for cable).........ccccooeeeninnnnne x2
G: Fastener (case protection)..................... x2 7 secure the hoods (A) with each other
H: CONNECLON.....c.oveeiieecieieeeeee e x1 with the screws (B) and the nuts (E).

Do not tighten the screws more than required,
because doing so may damage the hoods.
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EXT 1/O Terminal Input and Output Testing

I 9.6 EXT I/O Terminal Input and Output Testing

The output signal can be switched on and off manually. In addition, the condition of the input signal
can be monitored on the screen. (EXT /O test function)

Procedure to display the settings screen: MENU key > GD [I/0O] tab

1 Press the F2 key [EXEC].

MEAS [C.CHK|COMP [ELEC S5 |I-0 [IF__ [IMFO
TRIG EDOGE OM EDRE
TRIG FILTER OFF
EOM MODE mir oo 1ms
GGD ExT I.-0 TEST JE-EC]
[(E=IT | EXEL

[MENU] [F1] [F2] [F3] [F4]

2 Output test Input test
Select a signal, and press the F3 key Input a signal to the instrument.
[ON].
The signal output starts. The boxed signal name for which a signal is

input is highlighted in reverse video.

Press the F4 key [OFF].

The signal output stops.

For any of the tests, if the boxes are not highlighted in reverse video, then the instrument and
the external device have not been connected with each other. Check the connection between
them.

(Both commands and queries via communications could not be accepted during the /O
testing.)

m
=
5]
o
>
QL
(@)
o
>
=
o
™
x
_|
=
o

Output signal: The boxes are highlighted in reverse video while the
’_ signals are output.

ElT I-0 TEST I.-0 TYPE :HPHe— Displays whether
ERG=l| FO4 ||__ERF || OPEM_GO | the switch status is

or current source

O —e[HIZ ][tz | IGENN [C.CHEZ GO (PNP)
[ IHz |[ 103 | [T
T Hia  |(IBCTE oda | ICoARd_col
BRI START C.CHE STOP CLEAR ENS=ZEE.LOCE
|_ b ™1k ]

[MENU] [F1] [F2] [F3] [F4]

Input signal: The boxes are highlighted in reverse video while the
signals are input.

8 [ Ar1 |TEE [ 07 | [CCHE1_GO] current sink (NPN)

i o= 1]
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Settings for External Input and Output

I 9.7 Settings for External Input and Output

The following items for the external input and output can be set.

Setting ‘ Description Reference
Trigger logic An effective edge can be selected for the TRIG signal. p. 104
Trigger filter This setting can be used to accept the TRIG signal from the

EXT I/O terminal only if the TRIG signal remains in the on state p. 105
during the set response time.

GO-signal outputting This setting can be used to specify the outputting logic level for
logic level the C_CHECK_GO signals, which are used with the contact p. 106
check on.

EOM signal output mode | This setting can be used to specify the output method for the

EOM (end of measurement) signal. p- 107

Trigger logic

An effective edge can be selected for the TRIG signal. The logic of the on and the off edges
changes depending on the NPN/PNP setting.

[ON EDGE] PNP setting: Rising, NPN setting: Falling

[OFF EDGE] PNP setting: Falling, NPN setting: Rising

Procedure to display the settings screen: MENU key > GD [I/0] tab

[ON] Measurement starts at an on edge (default setting)
[OFF] Measurement starts at an off edge

ME&S |CEHE|COME [F1LEC [Svs [1-0 [IF [IWFO
aD ___[RIG EOGE , M| EDGE

TRIG FILTER ——

EOM MODE HaLo

EXT I-<0 TEST EXEC

[EXIT | oW | [OoFF |

[MENU] [F1] [FZ] [F3] [F4]

104



Trigger filter

Settings for External Input and Output

This setting can be used to accept the TRIG signal from the EXT I/O terminal only if the TRIG
signal remains in the on state during the set response time.

Procedure to display the settings screen: MENU key > C]D [I/0] tab

1 Select whether to activate the trigger filter or not.

[ON]
[OFF]

Activate the trigger filter.
Deactivate the trigger filter (default setting).

aHo

MEAS [C.CHK|COMP [ELEC S5 |I-0 [IF__ [IMFO
TRIG EDOGE ~u CORE
TRIG FILTER MCFF
EOM MODE e
ExT I-0 TEST EXELC
[EZIT | [ o4 | [ _OFF |

[MENU] [F1] [FZ] [FS] [F4]

2 If [ON] is selected, set the response time (time during which the TRIG signal remains
in the on state).

1 ms to 500 m

aHpo

s (default setting: 1 ms)
ME&S [C.CHK|COMP |ELEC [SYS [I-0 |IF  [INFO
TRIG EDGE oM EOGE
TRIG FILTER aH ms
EOM MODE HOLD
E<T I.-0 TEST EXEC
[EZIT | [EDIT |

[MENU] [F1] [F2] [F3] [F4]

\.

MEAS [C.CHK|COMP [ELEC [5S [I-0 [IF_ [IWFO
TRIG EDGE OH EDGE
TRIG FILTER oM LM 1=
HOLDO

:.......:....Move Folthe EXEL

: + nextdigit

O D (left or right)

‘esssseeChange the

numerical value
(up or down)

Pressing the F4 key
[EDIT] enables the
numerical value to be
changed.

} ENTER

Confirm

) =

Cancel

-

L

The numerical value can also be changed with the numeric keypad. See “Methods for changing
numerical values” (p. 25).
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Settings for External Input and Output

GO-signal outputting logic level
This setting can specify the outputting logic level for the C_CHECK_GO and V_CHECK_GO

signals, which are used with the contact check and voltage monitor on, respectively (No logic level
of the OPEN_GO signal is inverted).

Procedure to display the settings screen: MENU key > GD [I/0] tab

[NORMAL] When a pass judgment is given for the contact check: Outputs the On signal.
When a fail judgment is given for the contact check: Outputs the Off signal.
(default setting).

[INVERT] When a pass judgment is given for the contact check: Outputs the Off signal.
When a fail judgment is given for the contact check: Outputs the On signal.
MEAS [C.CHE|COMP [ELEC [SYS [I-0 [IF__[IHFO
TRIG EDOGE OH EDGE
TRIG FILTER ==
Cl D C. CHE GO MHORMAL
EOM MODE pyp—
EST I-0 TEST EXELC
[EXIT | [HORMAL| [IMVERT]

[MENU] [F1] [F2] [F3] [F4]

When the contact check is disabled, the instrument always gives fail judgments and thus outputs
the Off signal.
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Settings for External Input and Output

EOM signal output mode

This setting can be used to specify the output method for the EOM (end of measurement) signal.
Procedure to display the settings screen: MENU key > C]D [I/0] tab

1 Select whether to maintain the EOM signal in the on state or to switch it to the off state
after the set time has elapsed.

[HOLD] The EOM signal output remains in the on state until the next TRIG signal is input (default
setting).

[PULSE] The EOM signal output remains in the off state after the set pulse width has elapsed.

MEAS [C.CHK|COMP [ELEC S5 |I-0 [IF__ [IMFO

TRIG EDGE OH EDGE
TRIG FILTER o

GGD _ E0M MODE
Exl Ls0 TEST  —=n=C

|_EXIT | [_HOLD | |[FULSE |

[MENU] [F1] [F2] [F3] [F4]

2 i [PULSE] is selected, set the pulse width.

1 ms to 100 ms (default setting: 1 ms)

MEAS |C.CHK|COMP [ELEC |55 |10 [IF__ |IMFO

TRIG EDGE ON EDGE
TRIG FILTER OFF

OE|D _ E0M MODE PULSE | M=
ERT -0 TEST  EXEC  °

Pressing the F4 key

[_ERIT | | EDIT | [EDIT] enables the

numerical value to be

[MENU] [F1] [F2] [FS] [F4] changed.
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MEAS |C.CHK|COMP |[ELEC [SvS [1-0 [IF__ [IMFO

TRIG EDGE oM EDGE }

TRIG FILTER aFF
) EQM_MODE FULSE | [0 1= Confirm
,"-"-',""MOVG to the EXELC
:  nextdigit

O D (left or right)

-ESC
‘eesee..Change the }

numerical value

Cancel
(up or down)
. J/
The numerical value can also be changed with the numeric keypad. See “Methods for changing
numerical values” (p. 25).
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Communications
(USB, RS-232C, GP-IB)

I 10.1 Summary and Features of Interface

The instrument can be controlled and data can be acquired through communication commands by
using the communication interface.

Multiple interfaces cannot be used simultaneously on the instrument.
The interface set on the [IF] screen is enabled.

MEAS [C.CHE|COMP |FLEC lave 110 INFO
IHTERFACE RS-232C
SPEED P
DaTo OuT aFF
CMO MOMITOR aFF
[EXIT |

For details about the communication commands, refer to Communication Command Instruction
Manual included in the accompanying CD.
They can also be downloaded from the Hioki website.

For the specifications, see “11.4 Interface Specifications” (p. 130).

O
o
3
3
=
=
3
L
=
>
73
c
(2}
w
A
®
N
»
R
O
(@)
0
Y

109



USB Interface

I 10.2 USB Interface

Installing the USB driver

When the instrument is first connected to a computer, it is necessary to install the dedicated USB
driver. If the driver has already been installed, skip the following procedure. The accompanying CD
contains the USB driver. It can also be downloaded from the Hioki website.

Installation procedure

Install the USB driver before connecting the instrument to a computer with a USB cable. If the USB
cable has been already connected to the computer, unplug it once.

1 Log into the computer with administrative privileges such as “administrator.”
2 Exit all applications that are running on the computer.

3 Open [X:\USB Driver] from the accompanying CD, and run [HiokiUsbCdcDriver.msi] (driver
installer ) (The drive name “X:” represents the CD-ROM drive).

It may take some time before the dialog box is displayed, depending on the system environment.
Wait for the dialog box to be displayed.
4 After the installation is completed, connect the instrument and the computer with a USB

cable.

The instrument is now recognized.

* If the Hardware Wizard window for new hardware is displayed, select [No, not this time] for the Windows
Update connection prompt, and then select [Install the software automatically].

« If an instrument with a different serial number is connected, you may be notified that a new device has been
detected. If this happens, install the USB driver, following the instructions on the screen.

Uninstallation procedure
Uninstall the driver if you no longer need it.
On the [Control Panel], click [Add or Remove Programs], and then delete [HOIKI USB CDC
Driver].

Connecting the USB cable
Be sure to read “Before connecting the communication cable to the instrument” (p. 12)
beforehand.
The USB cable shall have length of 3 m or less.

(Computer’s USB interface) SOLOOLO000000OD
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USB Interface

Setting the instrument

Procedure to display the settings screen: MENU key > C]D [IF] tab

1 Press the F3 key [USB].

MEAS [C.CHE[COMP [F Frlev= [1-0 [IF  [IWFO
al-p IHTERFACE | (R
T EBPEED e
DATA QOUT OFF
CHO MOMITOR OFF
[(EXIT | [GFIE | [ USE | [RS232C)

[MENU] [F1] [FZ] [F3] [F4]

2 Set the USB mode.

[KEYBOARD] Outputs measured values through the USB cable connected to the computer.
Measured values are output to a text editor or spreadsheet in the same way
as data is entered with a keyboard.

For the external trigger setting
The measurement value is output when the TRIG signal is input to the
instrument or the ENTER key is pressed.

For the internal trigger setting
Latest measured values are automatically output every time the
measurement is completed.

[COMM] Controls the instrument with commands through the USB cable connected to

the computer (default setting).

MEAS [C.CHK|COMP [ELEC S5 [I-0 |IF  [IMFD

IMTERFACE Lo
a USE MODE | (W]
D L s g R
CHMD MOMITOR aFF
[EXIT | FEY | [ COM |

[MENU] [F1] [F2] [F3] [F4]
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RS-232C Interface

I 10.3 RS-232C Interface

Connecting the RS-232C cable

Be sure to read “Before connecting the communication cable to the instrument” (p. 12)
beforehand.

Connect the RS-232C cable to the RS-232C connector. After connecting the cable to the instrument
and another device, be sure to fasten the screws.

CEER  romen
o

| D-sub, 9 pins, pin contact
, e=p dap = ) Mating fixed base screw
#4-40

Rear

For connection with a data terminal equipment (DTE)

Prepare a cross cable that meets the specifications of the instrument and DTE connectors. The
input/output connector conforms to DTE specifications. The instrument uses Pins 2, 3, and 5. The
other pins are not used.

PIN Signal name .
Signal Remarks
No. |Common| EIA JIS
1 DCD CF CD Carrier detection Unconnected
2 RxD BB RD Receive data
3 TxD BA SD Transmit data
4 DTR CD ER Data terminal ready Fixed at on level (+5 V to +9 V)
5 GND AB SG Ground for signal
6 DSR CcC DR Data set ready Unconnected
7 RTS CA RS Request to send Fixed at on level (+5 V to +9 V)
8 CTS CB CS Clear to send Unconnected
9 RI CE (¢]] Calling indicator Unconnected

When connecting instrument to computer
Use a cross cable with 9-pin female D-sub connectors installed at both ends.
Cross connection

D-sub 9-pin, female D-sub 9-pin, female

PC/AT compatible
Instrument
computer
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 Model 9637 RS-232C Cable (1.8 m)
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RS-232C Interface

Setting the instrument

Procedure to display the settings screen: MENU key > C]D [IF] tab

1 Press the F4 key [RS232C].

MEAS [C.CHE[COMP [F Frlev= [1-0 [IF  [IWFO
al-p IHTERFACE | (R
T EBPEED e
DATA QOUT OFF
CHO MOMITOR OFF
[(EXIT | [GFIE | [ USE | [RS232C)

[MENU] [F1] [FZ] [F3] [F4]

2 Set a transmission speed (baud rate).

4800 bps, 9600 bps, 19200 bps, 38400 bps, 115200 bps (default value: 9600 bps)

MEAS |C.CHE|COMP [ELEC S5 [I-0 |IF  [IMFO
IMTERFACE
ap SFEED | B3
DATA QUT o
CHO MOMITOR OFF
[EXIT | + |+ |

I
[MENU] [F1] [FZ] [F3] [F4]

Press the F3 key [|] or F4 key [1] to select a value.

Setting the controller (Computer or PLC)

Change the controller settings to the following:

» Start-stop
synchronization

* Transmission speed 4800 bps, 9600 bps, 19200 bps, 38400 bps, and 115200 bps
(Adjust the speed to the instrument’s setting.)

O
o
3
3
c
3,
o
Q9
=
>
7
c
w
o
Py
.
N
W
¢!
o
®
0
=z

» Stop bit 1

» Data length 8
 Parity check None
* Flow control None
IMPORTANT

It may not be possible to use the fast transmission speed (baud rate) as errors caused by some
computers is significant. In such cases, use a lower transmission speed.

113



GP-IB Interface

| 10.4 GP-iB Interface

Connecting the GP-IB cable

Be sure to read “Before connecting the communication cable to the instrument” (p. 12)
beforehand.

Connect the GP-IB cable to the GP-IB Connector. After connecting the cable to the instrument and
another device, be sure to fasten the screws.
Recommended cable: Model 9151-02 GP-IB Connector Cable (2 m)

Rear

Setting the instrument

Procedure to display the settings screen: MENU key > C]D [IF] tab

1 Press the F2 key [GPIB].

MEAS [C.cHE[COMP [FrFrTews (1.0 [1F  [IWFO
al-D IHTERFACE RES—232C]
EPEED ———
DATA QOUT OFF
CHO MOMITOR OFF
[(EXIT | [GFIE | [ USE | [RS232C)

[MENU] [F1] [FZ] [F3] [F4]

2 Set the device address.

0 to 30 (default setting: 1)

MEAS [C.CHE|COMP [ELEC [S%S [I-0 |IF  [IMFD
IMTERFALCE i
OGD ____MODRESS JH

DELIMITER far
CHO MOMITOR OFF

[EXIT | L+ J* |
[MENU] [F1] [F2] [F3] [F4]

Press the F3 key [|] or F4 key [1] to select a value.
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GP-IB Interface

3 set adelimiter.

LF, CR+LF (default setting: LF)

MEAS [C.CHK|COMP [ELEC S5 [I-0 |IF  [IMFD
IMTERFACE GPIE
ODRESS :
aHb ELIMITER JLF
CHO MOMITOR o
[(EXIT | [ CF__| [CR¥LF]

[MENU] [F1] [F2] [F3] [F4]
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Settings Common to Interfaces

I 10.5 Settings Common to Interfaces

Outputting measured values (data output function)
(RS-232C and USB only)

Select whether to output the measured values automatically via each of the interfaces.
Setting this function to [ON] disables the communication commands to control the instrument
because the data output exclusively uses the interface.

Procedure to display the settings screen: MENU key > C]D [IF] tab

[ON] Outputs measured values.

[OFF] Does not output any measured values. (default setting)
ME&S |CEHE|COMP [ELEC [Svs [I-0 [IF  [IWFO
INTERFA&CE RE-232C
SPEED oo

G D DaTS QUT
MU MM L TUE e

[EXIT | o4 | [OFF |

[MENU] [F1] [F2] [F3] [F4]

For the external trigger setting:

Measured values are output when the TRIG signal is input to the instrument or when the
ENTER (TRIG) key is pressed.

For the internal trigger setting:
Latest measured values are automatically output every time the measurement is completed.
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Settings Common to Interfaces

Displaying communication commands
(communication monitor function)

The send and receive state of commands and queries can be checked on the screen.

Procedure to display the settings screen: MENU key > GD [IF] tab

[ON] Displays commands.
[OFF] Does not display any commands. (default setting)

MEAS [C.CHK|COMP [ELEC S5 [I-0 |IF  [IMFD

INTERFACE RS-232C
SPEED Se00

DATA OUT —
OE|D CHD _MOHITOR .

[(EXIT | [ oM [COFF |
[MENU] [F1] [F2] [F3] [F4]

The communication monitor is displayed on the measurement screen when communication starts.

| INT| [_FHT |

0.00000+000

FIOH?4

HIOKI .SM7420,1232456729 .,V 1.004
WOLTAGES 14

-, —="C | 1.100,04

—— —Hrh

Fres= [LOCAL] to local,

CH
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Control by Using Commands

I 10.6 Control by Using Commands

For the description (communication message reference) of the communication commands and
queries, refer to the Communication Command Instruction Manual, which is included in the
accompanying CD.

Remote state
The instrument is placed in the remote state during the USB, RS-232C, or GP-IB communication,
displaying [RMT] on the settings screen.
All the operation keys are disabled except the LOCAL key.

When the instrument changes to the remote state while the menu settings screen is displayed, the
screen is automatically switched to the measurement screen.

| IHT| EMT
T 0.00000 E+000 0. 1% & :200u4
B 0.00000 E+000 0. 1% & :200u4
B 0.00000 E+000 0. 1% A 200Uk
i 0.00000 E+000 0. 1% & :200u8
——, ——"C | SPEED - SLOWZ DELAY - Om=
——, —®rh | &G -AUTO
Press [LOCAL] to local.

Local state

The following operation deactivates the remote control and enables the key operation.

* Press the LOCAL key.

 Turn on the instrument again.

« Send the command :SYSTem:LOCal to the instrument via USB, RS-232C, or GP-IB.
» Send the command GTL from GP-IB to the instrument.
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m Specifications

I 11.1 General Specifications

Operating environ- Indoors, Pollution Degree 2, altitude up to 2000 m (6562 ft.) _g)

ment o
=

Operating tempera-  Temperature 0°C to 40°C (32°F to 104°F) 2

ture and humidity Humidity 80% RH or less (no condensation) 5]
=}
(2}

Storage temperature Temperature -10°C to 50°C (14°F to 122°F)

and humidity Humidity 80% RH or less (no condensation)

Standards Safety EN61010

EMC EN61326 Class A

Dielectric strength 4000 V AC (current sensitivity: 10 mA)
Between bundle of power terminals and each of protective ground, interface, and mea-
surement terminal

Power Commercial power
Rated supply voltage 100 VAC to 240 VAC
(A supply voltage can fluctuate from the rated supply
voltage within a band of plus or minus 10%.)
Rated supply frequency 50 Hz /60 Hz
Anticipated transient overvoltage 2500 V
Maximum rated power 45 VA
Interface USB, RS-232C, GP-IB
Dimensions Approx. 330W x 80H x 450D mm (12.99"W x 3.15"H x 17.72"D) (excluding protrusions)
Mass Approx. 6.5 kg (229.3 0z.)
Product warranty 3 years
period Connector, cable, etc.: Not covered by the warranty
Accessories See “Verifying Package Contents” (p. 3).
Option See “Options” (p. 4).
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Input/Output/Measurement Specifications

I 11.2 Input/Output/Measurement Specifications

The underlined values are the default settings. The set values are retained even after the instrument is turned off.

Basic specifications

Number of channels 4

Measurement meth-  Current measurement method

od
Maximum rated volt- 2000V DC
age to earth
Ammeter input resis- 1 kQ £10%
tance
Input current 50 mA or less (1000 V or less), 1.8 mA or less (1000.1 V to 2000.0 V)
Input/output termi- Current input terminals Four triaxial BNC connectors
nals (Current input, internal guard, external shield)
COM terminals Four banana terminals
Liquid crystal dis- LCD type Monochrome graphic LCD 240 x 110
|
play Backlight White LED

Brightness adjustment range: 0% to 100%, default: 80%
(in increments of 5%)

Contrast adjustment range: 0% to 100%, default: 50%
(in increments of 5%)

Measured value dis- When settings are changed or when a measurement starts
play

Keys Key types MODE, RANGE A, RANGE Y, VOLTA, VOLTY, COMP,
LOAD/SAVE, SPEED, LOCAL, START, STOP, 1, |, «, —,
ESC, ENTER, MENU, F1, F2, F3, F4

Key lock function Operation details  Disables the operation of keys.
Communication commands can also en-
able the key operations.

Setting OFF, MENU, ALL
MENU Disables the operation of the following
keys:
COMP, LOAD/SAVE, and MENU
ALL Disables the operation of all keys excluding
the MENU key [UNLOCK] and the STOP
key.

Inputting the KEYLOCK signal disables
all of the operation performed on the front
panel.

Key operation tone set- Setting ON / OFF
ting function
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Input/Output/Measurement Specifications

Accuracy specifications

Conditions of guaranteed Guaranteed accuracy 1 year
accuracy period
Guaranteed accuracy 1 year

period from adjust-
ments made by Hioki

Temperature and hu-
midity for guaranteed
accuracy

23°C+5°C (73°F%9°F), 80% RH or less
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At least 30 minutes

50 Hz /60 Hz +2 Hz

Warm-up time

Power frequency
range

Temperature coeffi-
cient

In temperature ranges of between 0°C and 18°C and
between 28°C and 40°C, +(measurement accuracy %
1/10)/°C is added.

Effect of radiated radio-fre- 15% f.s. at 10 V/m
quency electromagnetic

field

Effect of conducted ra- 5% fs.at10V
dio-frequency electromag-

netic field

Current measurement accu-
racy

The accuracy listed in the following table is specified after calibration.

Neglecting calibration reduces the accuracy, adding 50 dgt. to the following speci-
fications.

Guaranteed accuracy range: 5% to 100% of each range

Range Ma_ximum Resoiltion Current measurement accuracy (+% rdg. *dgt.)
display FAST/FAST2 MED | sSLOW | sLow2
20 pA 19.9999 pA 0.1 fA - - 2.0 +450 2.0+30
200 pA 199.999 pA 1fA - 1.0 + 600 1.0+45 1.0+ 30
2nA 1.99999 nA 10 fA 0.5 + 600 0.5+ 40 0.5+ 30 0.5+20
20 nA 19.9999 nA 100 fA 0.5+ 30 0.5+ 20 0.5+15 0.5+10
200 nA 199.999 nA 1pA 0.5+ 30 0.5+20 05+15 0.5+10
2 A 1.99999 pA 10 pA 0.5+ 30 0.5+ 20 0.5+15 0.5+10
20 pA 19.9999 pA 100 pA 0.5+ 30 0.5+ 20 0.5+15 0.5+10
200 pA 199.999 pA 1nA 0.5+ 30 0.5+ 20 0.5+15 0.5+10

2mA | 1.99999 mA 10 nA 0.5+ 30 - - -

Resistance measure-
ment accuracy

The resistance measurement accuracy shall be considered as a reference and is not guar-

anteed.

Reference: (Resistance measurement accuracy) = (Current measurement accuracy) +

(External power supply generation accuracy)

Resistance value
display range

50 Q to 9.99999 x 10*° Q
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Input/Output/Measurement Specifications

Measurement time

Settings of contact check function and comparator function ON OFF
Contact-checking time 2.3 ms 0.0 ms
Comparator measurement time 0.2ms 0.0 ms
Settimngnc:fsr:::(sjure- 50 Hz 60 Hz Internaltii:]t:gration
FAST 4.1 ms 4.1 ms 2ms
FAST2 13.7ms 12.7ms 0.5PLC
MED 23.7 ms 20.7 ms 1PLC
SLOW 109 ms 93 ms 4 PLC
SLOW2 320 ms 320 ms 13 PLC

* Using the external control (EXT 1/0) extends the INDEX and the EOM times as follows:
(Contact check delay time) + (Contact-checking time) + (Delay time) + (Measurement time)
INDEX + (Comparator measurement time) + 1.3 ms

INDEX time
EOM time

« Self-calibration time: 5 s or less
Note: If the settings for the delay and the contact check delay vary among the channels, outputting the INDEX
and the EOM singals delay using the longest delay time among the settings.

Measurement time examples (With the measurement speed set to FAST)

Comparator measure-| Power frequency: 50 Hz | Power frequency: 60 Hz
Contact check

ment INDEX ‘ EOM INDEX EOM
OFF OFF 4.1 ms 5.4 ms 4.1 ms 5.4 ms
OFF ON 4.1 ms 5.6 ms 4.1 ms 5.6 ms
ON OFF 6.4 ms 7.7 ms 6.4 ms 7.7 ms
ON ON 6.4 ms 7.9 ms 6.4 ms 7.9 ms

Temperature mea- Display range -40.00°C to 80.00°C

surement accuracy

Displays [--.--°C] with a temperature sensor not connected.

Accuracy range

-40.00°C to 80.00°C

Measurement accura-
cy

See “Specifications of Model Z2011 Humidity Sensor” (p. 123).

Measurement period

2+0.2s

Humidity measure-
ment accuracy

Display range

0.0% RH to 90.0% RH
Displays [--.-%rh] with a humidity sensor not connected.

Accuracy range

20.0% RH to 80.0% RH

Measurement accura-
cy

See “Specifications of Model Z2011 Humidity Sensor” (p. 123).

Measurement period

2+0.2s

D/A output accuracy

Output accuracy

(Current measurement accuracy) +0.2% f.s.

Temperature coeffi-
cient

+0.02% f.s./°C

Response time

(Measurement time) + 1 ms at a maximum
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Specifications of Model Z2011 Humidity Sensor

Temperature +0.5°C (10°C to 60°C)
measurement Measuring temperature exceeding the range enclosed in parentheses above reduces this
accuracy accuracy as follows:

Add 0.015°C/°C (from —40°C inclusive to 10°C exclusive)

Add 0.02°C/°C (from 60°C exclusive to 80°C inclusive)
Humidity +3% RH (20°C to 30°C, 20% RH to 90% RH)
measurement Measuring humidity exceeding the range enclosed in parentheses above reduces this
accuracy accuracy as the following table.

Values marked with an asterisk (*) are out of the guaranteed accuracy range (values used as reference).

100 +8% RH* 6% RH* +8% RH"
= go 8% RH +6% RH
o 6% RH 5% RH
X 5% RH
>
g % 5% RH | 0 o
E 6% RH* (3 50 R | 207 4% RH 6% RH* [£12% RH*
E +
o 40 5% RH
5 20 +6% RH +5% RH
o +10% RH*| +8% RH | +4% RH +6% RH
0 £12% RH* 8% RH* £12% RH*
0 10 20 30 40 50 60 70 80

Temperature [°C]

Hysteresis: 1% RH

Response time

Approx. 300 s

(Temperature: 90 precentile response time during a temperature change from 0°C to 60°C
or from 60°C to 0°C [used as reference])

(Humidity: 90 precentile response time during a humidity change from 10% RH to 80% RH
or from 80% RH to 10% RH [used as reference])

123

(72)
°
@
Q.
=
Q
Q
=
o
>
n



Function specifications

I 11.3 Function specifications

The underlined values are the default settings. The set values are retained even after the instrument is turned off.

Measured value dis-
play mode

Displayed item

An item to be displayed can be selected between the following:
resistance, current, surface resistivity, volume resistivity, and liquid
volume resistivity.

Display format

EXP / UNIT

EXP Exponential notation Displays values, expressed in expo-
nential notation, to five decimal plac-
es.

(Example: 1.00000E + 16 Q).

UNIT Decimal notation Displays values, expressed in deci-
mal notation, that have six significant
figures. (Example: 10.0000 PQ).

Function to set the
number of display
digits

The number of display digits can be set in the range from 3 to 6.

Resistance value

Calculated from the measured current value and the voltage set-
ting value.

Resistivity

Calculated from the measured current value, the voltage setting
value, and the electrode constant.

Number of measured
values to be displayed

Switching between the 1-channel display and the 4-channel display.

Channel setting

Common setting to all channels

Function of drawing
update during mea-
surement

Operation method

Changes the timing of updating the measured value display.

Setting

ON / OFF

ON: Updates the measured values every time a measure-
ment is completed.

OFF:  Updates the measured values only on STOP.

Setting of voltage
value for resistance
calculation

Operation details

Selects the voltage value used for resistance calculation.

Voltage setting range

0.1V to 5000.0 V

Channel setting

Separate setting for each channel

Measurement speed

Operation details

Sets the sampling time.

Setting

FAST / FAST2 / MED / SLOW / SLOW2

Channel setting

Common setting to all channels

Range switching
function

Current measurement

AUTO / MANUAL

Resistance measure-
ment

No setting (The current measurement set to AUTO will set the
resistance measurement to AUTO.)

Channel setting

Separate setting for each channel
If the [AUTQ] setting is used, the INDEX time uses the longest
among the settings of all the channels.

Trigger mode

Operation details

Sets a trigger for starting measurement.

Setting

INTERNAL / EXTERNAL

INTERNAL Internal trigger
EXTERNAL External trigger Pressing the TRIG key samples a
datum once.

Channel setting

Common setting to all channels
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Contact check delay  Operation details Sets the duration from when the TRIG signal is input until the start
function of the contact check.

Setting range 0 ms to 9999 ms (in increments of 1 ms)

Channel setting Separate setting for each channel

Start of the current measurement delays using the longest delay
time among the settings of all the channels.

Delay function Operation details Sets the duration from when the START key is pressed or the %)

TRIG signal is input until the start of measurement. 3

Setting range 0 ms to 9999 ms (in increments of 1 ms) %‘

Channel setting Common setting to all channels %‘

Average function Operation details Averages measured values. @
Setting OFF / ON (HOLD) / ON (AUTO)

Number of averaging 2 to 255 times (Any value in this range can be set.)
with averaging set to

ON
Averaging method HOLD Moving average (However, arithmetic averages are cal-
culated with the trigger source setting set to the external
trigger.)
AUTO The number of times of averaging is automatically
changed based on the variation of the measured values.
(Operated as the HOLD setting for the external trigger
setting)
Channel setting Common setting to all channels
Power frequency set- Operation details Sets the power voltage frequency.
fi
ng Setting AUTO (Automatically detects whether the frequency is 50 Hz or
60 Hz) / 50 Hz / 60 Hz
Channel setting Common setting to all channels
Cable length correc- Operation details The predetermined length of the cable to be used corrects the
tion function fixture capacitance open value and the contact check value.
Pressing the F3 key AUTO automatically detects the cable length,
incorporating it in the setting value.
Correctable range 0.5 mto 3.0 m, default: 1. m
Channel setting Separate setting for each channel
Fixture capacitance = Operation details Measures the capacity when the fixture is open.
open correction Required to be executed prior to executing the contact check
function function.
The acquired data is retained even when the instrument is turned
off.
Display range 0.000 pF to 99.999 pF

Open correction value Measured and retained for each channel independently
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Contact check func-
tion

Operation details

Judges the contact condition by comparing a measured value with
the judgment reference value.

Operation method

Capacity measurement method by applying a high frequency sig-
nal

Execution method

Outputs measurement signals for each channel separately
and using the signals to evaluate objects to be measured
on a pass/fail basis for each channel individually.

Automatic execution

ON/OFE

Each channel can have a different setting from others.
Simultaneously the [OFF] setting for all the channel starts no con-
tact check automatically.

Capacity measure-
ment accuracy range

0.200 pF to 95.000 pF
(However, the capacity of the objects to be measured shall be
equal to or greater than 1/10 of the fixture capacitance.)

Capacity measure-
ment accuracy

+(20% of the read value +0.1 pF)

Judgment reference
value input range

0.00 pF to 99.99 pF

Judgment

GO: (Measured capacity value) > (Judgment reference value)
NG: (Judgment reference value) = (Measured capacity value)

A measured capacitance of 99.999 pF or higher also results in a
GO judgment outputting.

Variable frequency

300 kHz / 245 kHz (Separate setting for each channel)

Frequency accuracy

+20%

Capacitance setting
of objects to be mea-
sured

LOW / NORMAL

Manual execution

Measures all channels regardless of whether the setting is ON or
OFF for manual execution.

Self-calibration func-

tion

Operation details

Corrects the offset voltage and the gain of the measurement cir-
cuit.

Setting ON / OFF
Setting time 1sto600s
Others Automatically executes the correction once when the instrument is

turned on and 5 minutes later regardless of whether the setting is
ON or OFF.

The correction can be manually executed once from the ON/OFF
settings screen.

The self-calibration can be executed by sending the command
even when the setting is OFF.

Channel setting

Common setting to all channels
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Resistivity measure- Operation details The surface resistivity and the volume resistivity are calculated from
ment function the electrode constant previously entered.

Channel setting Separate setting for each channel

Setting Items Surface resistivity (Diameter of the main electrode) / (Inter-

nal diameter of the counter electrode)
Flat sample volume resistivity

(Diameter of the main electrode)

/ (Thickness of sample)
Liquid sample volume resistivity

Randomly determined electrode constant
Electrode name specification

Automatically sets the electrode constant

based on the selected electrode.
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Setting range Diameter of the main electrode (D1)

0.0 mm to 100.0 mm, default: 50.0 mm
(in increments of 0.1 mm)

Internal diameter of the counter electrode (D2)
0.0 mm to 100.0 mm, default: 70 mm
(in increments of 0.1 mm)

Thickness of sample (t) 0.0 mm to 100.0 mm, default: 0.1 mm
(in increments of 0.1 mm)

Electrode constant (K)  0.01 to 999.99, default: 500.00
(in increments of 0.01)

Calculation formula
7-(D2+D1)

Surface resistivity: ps =
P D2-D1

x (Measured value)

Flat sample volume resistivity:

_n-DI’ . (Measured value)
4¢ 10

pv

Liquid sample volume resistivity: p/ = K x (Measured value)

ps: Surface resistivity Unit [Q]
pv, pl:  Volume resistivity Unit [Q-cm]
b Circular constant = 3.14
D1: Diameter of the main electrode Unit [mm]
D2: Internal diameter of the counter electrode Unit [mm]
t Thickness of sample Unit [mm]
K: Electrode constant Unit [cm]
Comparator function Operation details Compares the set value and measured values, making judg-

ments.

Setting ON/OFF

Judgment Judgments are made based on the value internally calculated.
Hi (Upper limit) < (Measured value)

IN (Lower limit) < (Measured value) < (Upper limit)
Lo (Measured value) < (Lower limit)

Channel setting Separate setting for each channel
Judgment sound set- Operation details Beeps based on the comparator judgment results.
ting function (for each of Hi, IN, and Lo).

Operation setting, OFF, Type 1, Type 2, Type 3

tone color

Number of beeps 1 to 5, Continuous

Channel setting Common setting to all channels
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Function specifications

Panel saving, panel
loading

Operation details

Saves and loads the measurement conditions specified by the
panel number.

Numbers of panels

50

Panel name

10 characters (Alphabets or numbers)

Saved contents

Measured value display mode, setting of voltage value for re-
sistance calculation, measurement speed, range, trigger mode,
delay, average, contact check, self-calibration setting, resistivity
measurement settings, comparator, judgment sound, fixture ca-
pacitance open correction value

D/A output function

Operation details

Outputs a voltage corresponding to the measured current.
Even when a resistance value is displayed, outputs a voltage corre-
sponding to the measurement current.

Output voltage

0V DC to 2V DC (Outputs 2.0 V at the maximum display value of
the current range)

An error or Current Over Range (out-of-range) results in a voltage
of 2.5 V outputting.

(Error: zero division, A/D overflow)

Negative current values result in a zero-volt output.

Maximum output volt-
age

5V DC

Output impedance 1kQ
Number of bits 12 bits
Output terminal BNC terminal

Output channel set-
ting

1CH/2CH /3CH/4CH

Reset function

Reset

Resets the settings excluding the panel data to the factory default.

System reset

Resets all the settings including the panel data to the factory de-
fault.

Self-test function

Self-test on start-up

Executes the ROM/RAM check.

Error display

See “Error display and solution” (p. 136).

GO signal logic-level

inverting function

Operation

Inverts logic levels of contact-check result signals

When the contact check is set to ON

Outputs the On signal for a pass judgment with the [NORMAL]
setting.

Outputs the Off signal for a pass judgment with the [INVERT] set-
ting.

Always gives fail judgments and thus outputs the Off signal.

Setting

NORMAL/INVERT
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Function specifications

Measurement timing

Trigger measurement (example of one channel)

Waiting for l(;. C&i‘:zrﬁ: Contact (e?(?e!?r)\,al Measuring | Outputting (r:::;uslj::(? ;e:qcu;?itslr;i Outputting | Waiting for
TRIG y check current INDEX P EOM TRIG
only) only) value value
[0}
Detecting contact error 8
Q.
=
When contact check delay times of channels are different from each other 8
—
o
» Trigger measurement (one channel) 7
C. check . .
Waiting for delay Contact Internally (e?(iz:rfal Measuring | Outputting ?;Zﬂj:gj ;anl]cu::itér;?] Outputting | Waiting for
TRIG (external check waiting time current INDEX P EOM TRIG
only) only) value value
<>
Detecting contact error
* Trigger measurement (two channels)
Waiting for C. check delay Contact (e?(?;?:al Measuring | Outputting (?:;usls:glf ;?Lcu;?:;r;i Outputting | Waiting for
TRIG (external only) check current INDEX P EOM TRIG
only) value value
<>

Detecting contact error
Internally synchronize the starts of the current measurements.

« If a contact error occurs, the subsequent process continues.
 Even if contact check delay times of channels are different from each other, the measurement start times are syn-

chronized (each channel will have its own time from the contact check to the measurement).
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Interface Specifications

I 11.4 Interface Specifications

The underlined values are the default settings. The set values are retained even after the instrument is turned off.

usB Communication con-  Remote control, measured value output

tents

Connector Series B receptacle

Electrical specifica- USB2.0 (Full Speed)

tions

Class (mode) CDC class (COM mode: COMM)

HID class (USB keyboard mode: KEYBOARD)

RS-232C Communication con-  Remote control, measured value output

tents

Transmission method Start-stop synchronization system, full duplex

Transmission speed 4800 bps / 9600 bps / 19200 bps / 38400 bps / 115200 bps

Data bit length 8 bits

Stop bit 1

Parity bit None

Delimiter Sending: CR + LF; Receiving: CR, CR + LF

Handshake X flow: Not provided, Hardware flow: Not provided

Protocol Non-procedure system

Connector D-sub 9 pins, male, mating fixed base screw #4-40
GP-IB Communication con-  Remote control

tents

Device address

0 to 30, default: 1

Delimiter

LE/CR+LF

Other

IEEE488.2 compliant

Interface functions

SH1 Provides all source handshake functions.
AH1 Provides all acceptor handshake functions.
T6 Provides a basic talker function.

Provides a serial poll function.
Does not provide a talk-only mode.
Provides a function to release the talker using the MLA (My Listen Ad-

dress).

L4 Provides a basic listener function.
Does not provide a listen-only mode function.

Provides a function to release the listener using the MTA (My Talk Address).

SR1 Provides all service request functions.
RL1 Provides all remote/local functions.
PPO Does not provide parallel poll functions.
DCA1 Provides all device clear functions.

DT1 Provides all device trigger functions.
(4] Does not provide a controller function.
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External I/0O Specifications

Remote functions Operation details If communication is performed through RS-232C, USB or GP-IB, the
function changes the instrument status to remote and disables the
key operation from the front panel.

To deactivate the remote control, follow the ways listed below:

* Press the LOCAL key.

* Turn off the instrument and turn it on again.

« Execute the command : SYSTem:LOCal through RS-232C, USB or
GP-IB.

* Execute the command GTL through GP-IB. _g)
Communication Operation details Displays the sending and receiving status of commands and queries. %
monitor function Setting ON / OFF (settable using panel or with communication) g,_
Data output func-  Operation details With the trigger mode set to EXT: %
tion Outputs measured values when the TRIG signal is input or

the ENTER (TRIG) key is pressed.

With the trigger mode set to INT:
Automatically outputs measured values every time measure-
ment is completed.

Setting ON / OFF

Memory function  Operation details Stores the measured data in the memory.
Collectively sends the saved measured values.

Number of memories 999 (volatile memories without backup)

Setting ON/OFF

I 11.5 External I/O Specifications

The underlined values are the default settings. The set values are retained even after the instrument is turned off.

Input signal Signal type TRIG, C_CHECK, OPEN, START, STOP, CLEAR, KEYLOCK
Photo-coupler Non-voltage contact inputs (Supports current sink/source output)
isolation
Input on Residual voltage: 1 V or less (Input on current 4 mA [value for refer-

ence])
Input off Open-circuit (Breaking current: 100 pA or less)
Response time On edge: 0.1 ms at a maximum, off edge: 1.0 ms at a maximum

Output signal Signal type EOM, INDEX, C_CHECK_GO (1) through C_CHECK_GO (4),

OPEN_GO, HI (1) through HI (4), IN (1) through IN (4),
LO (1) through LO (4), ERR

Photo-coupler Open drain output (Non-polar)

isolation

Maximum load 30V DC

voltage Residual voltage: 1V or less (load current: 50 mA) / 0.5 V or less (load

current: 10 mA)

Maximum output 50 mA/channel
current

Output signal set- Operation details Sets the output of EXT /O to current sink (NPN) or current source (PNP).
ting Setting NPN / PNP

Setting method Switches the setting using the rear switch. (Commands cannot be used
for switching the setting.)
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External I/0 Specifications

TRIG filter func-
tion

Operation details

Processes signals only when the input signal remains in the on state
during the response time.

Setting

ON / OFF

Response time

1 ms to 500 ms

TRIG logic setting

Operation details

Sets the start edge for the TRIG signal.

Setting

ON edge / OFF edge

EOM output tim-
ing setting

Operation details

Setting the output mode to HOLD leaves the EOM signal outputting in
the on state until the next TRIG signal.

Setting the output mode to PULSE leaves the EOM signal outputting in
the off state after the period of the set pulse width has elapsed.

Setting

HOLD / PULSE

Pulse width

1 ms to 100 ms (Accuracy: +1%)

EXT 1/O test func-
tion

Operation details

Displays the input signal status of EXT 1/0, and optionally outputs an
output signal.

Service power Output voltage Sink output: 5.0 V£10%
supply output Source output: 5.0 V£10%, 100 mA at a maximum
Insulation Floated from the protective ground potential and the measurement cir-
cuit.
Insulation rating Voltage to ground 50 V DC, 30 V rms AC, 42.4 V peak AC or less
Connector D-sub 37 pins, female, mating fixed base screw #4-40

Pin assignment

See “Instrument-side connector pin assignment” (p. 91).

Functions of input
signal

See “Input signal” (p. 93).

Functions of out-
put signal

See “Output signal” (p. 93).
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m Maintenance and Service

| 12.1 Troubleshooting

If damage is suspected, check the "Q&A (Frequently Asked Questions)" section before contacting your
authorized Hioki distributor or reseller.

Q&A (Frequently Asked Questions)

<
General items 2
]
No. ‘ Troubleshooting Confirm Possible causes, solution ‘Reference %
o
. . ®
OFF The power is not su;_)plled. b. 31 S
— Flip the power switch (rear). 3
The power is not supplied. %
— Check the conduction of the power 2
cables. p. 31 3
The instrument — Check if the breaker for the
4.4 | cannot be turned | Power switch equipment is switched on.
on (nothing is (Rear) ON The power voltage or frequency is
displayed). different.
— Check the power rating. -
(100 V to 240 V, 50 Hz / 60 Hz)
The screen is dark.
— Adjust the backlight brightness and | p. 84
contrast.
[K.LOCK] is | The keys are locked. 80
displayed. — Deactivate the key lock. P-
1-2 The keys cannot Disol
- be operated. Isplay [RMT] is The instrument is placed in the remote
displaved state. p. 118
played. — Deactivate the remote control.
- The comparator function is set to OFF.
Is displayed. — Set the function to ON. p. 69
1 Judgment results | Measured is not
-3 are not displayed. | value displayed. If measured values are not displayed,
(Non- judgment is not done and the indicator -
values are is not displayed.
displayed)
Key operation OFF The key operation tone is set to OFF. 79
1 Buzzer cannot be | tone setting — Set the function to ON. P-
heard. Judgment The judgment sound is set to OFF.
OFF p. 71
sound setting — Set the function to ON. '
| want to adjust
1-5 | the buzzer The buzzer volume cannot be adjusted for this instrument. -
volume.
The measured Run self-calibration.
1-6 | values are not If an error is displayed, internal damage may have occurred. Contact | p. 47
displayed. your authorized Hioki distributor or reseller.

133



Troubleshooting

Measurement items

No. \ Troubleshooting Confirm Possible causes, solution \Reference
Electromagnetic induction affects the
Measurement . measured values.
leads Self-built — Guard the cable, as close as P-Appx11
possible to the measured object.
Characteristics have changed
Measured values | Measured Temperature | depending on the temperature.
2-1 : has not been | — Perform measurements after the -
are not stable. object - .
stabilized. fluctuation in temperature becomes
moderate.
. The Humidity Sensor is not correctly
- is not
Humidity inserted all connected. 29
sensor . — Insert the Humidity Sensor all the P-
the way in. .
way in.
EXT I/O items
No. \ Troubleshooting Confirm Possible causes, solution Reference
Wiring etc. is incorrect.
— Check the EXT 1/O for the following:
* Loose connection of the connectors
Does the EXT 1/O test result, | * Pin numbers
The instrument which is the status of the » Wiring of the ISO_COM terminals
3-1 | does not operate | input and the output displayed | - NPN/PNP settings p. 90
at all. on the instrument, match with | « Contact (or open collector) control
that of the controller? (Not controlled by voltage)
* Power supply to the controller
(Power to the instrument is not
required.)
The trigger mode is set to the internal
Trigger source trigger. p. 46
— Set it to the external trigger.
3.2 Trigger is not
B applied. The on-state time of TRIG is
Is the on-state time of TRIG insufficient. 3
more than 0.1 ms? — Ensure an on-state time of 0.1 ms
or more.
Are the Teasured values Check Q&A in 3-2. _
4.3 | EOMis not updated?
output. ; ; ;
EOM signal logic The EOM signal will be !n the on state 0. 93
once the measurement is completed.
HI, IN, and LO Are the judgment results
3-4 | signals are not displayed on the instrument Check Q&Ain 1-3. p. 133
output. screen?
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Communication items

Troubleshooting

The operation can be checked smoothly by using the communication monitor (p. 116).

No. \ Troubleshooting \

Confirm

|

Possible causes, solution

\ Reference

The instrument
refuses to
respond.

Display

[RMT] is not
displayed.

Connection cannot be established.

— Check the connector insertions.

— Check that the settings of the
interfaces are correct.

— Before using the USB, install drivers
in the control instruments.

— Use the cross cable when RS-232C
is used.

— Check the COM port number of the
control instrument.

— Match the communication speed of
the instrument to that of the control
instrument.

p. 109

[RMT] is
displayed.

Commands are not accepted.
— Check the delimiter of the software.

p. 109

Results in an
error.

Display

Results in a
command
error.

Commands are incorrect.

— Check the spelling of the
commands. (A space is represented
as the numeric character reference
x20H.)

— Eliminate question marks (?) from
commands with no query.

— Match the communication speed of
the instrument to that of the control
instrument.

The input buffer (256 bytes) overflows.

— Wait until the received character
strings are processed.

Example: Insert dummy queries,
e.g., sending *OPC? and receiving
“1,” every time several lines of
commands are sent.

*1

Results
inan
execution
error.

The command string is correct, but the

instrument is not in a state to execute.

Example: When sending an unsettable
command during START.

— Check each command specification.

The input buffer (256 bytes) overflows.
— Wait until the received character
strings are processed.
Example: Insert dummy queries, e.g.,
sending *OPC? and receiving
“1,” every time several lines of
commands are sent.

Aresponse to
the query is not
returned.

On the
communication
monitor

There is a
response.

The program is not correct.

— The instrument returned the query.
Check the receiving part of the
program.

*1: For details, refer to the Communication Command Instruction Manual on the accompanying CD.
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Troubleshooting

Error display

and solution

System errors (requiring repair)

Error No. ‘ Display Cause Solution
ERR:001 Backup data error Backup data error
ERR:002 RAM error CPU RAM error
ERR:003 Memory read/write error | Memory read/write error
ERR:004 Calibration error Calibration error in the current
measurement block
ERR:005 A/D communication A/D communication error . .
error Malfunctions occur in the
Error in the internal instrument.
ERR:006 Measurement function communications with the Request repairs.
error
measurement block
ERR:009 Power line detection Power frequency detection
error error
ERR:012 Adjustment data error | Adjustment data error
ERR:013 | ROM check sum error Z::ﬁram ROM check sum

Function errors

Error No. Display Cause Solution
ERR:101 Command error The command is not correct. | Check an incorrect command.
Refer to Communication
ERR:102 Execution error The command cannot be Command Instrychon Manual in
executed. the accompanying CD.
Check an incorrect parameter.
ERR:103 Parameter error The parameter part of the Refer to Communlgatlon .
command is not correct. Command Instruction Manual in
the accompanying CD.
Check an incorrect comparator
S The lower limit value is greater | setting.
ERR:110 LOWLIMIT is higher than the upper limit value in See “6 Judging Measured
than UPP LIMIT. . Y
the comparator setting. Value (Comparator Function)
(p. 69).
Keylocked. Press and hold the MENU key
ERR:111 Press [UNLOCK] The key lock is activated. for more than one second to
1 sec to unlock. deactivate the key lock.
Change the range to another, and
Can not set this speed. | The specified measurement then change the measurement
ERR:113 Please change valid speed cannot be set with the | speed.
range. present range setting. See “Current measurement
accuracy” (p. 121).
Change the measurement speed
Can not set this range. | The specified range cannot to another, and then change the
ERR:114 Please change valid be set with the present range.
speed. measurement speed setting. See “Current measurement
accuracy” (p. 121).
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Measurement errors

Troubleshooting

Error No. ‘ Display Cause Solution
None Current Over Range The measured valqe exceeds Set the correct range.
the current measuring range.
The measured value exceeds
None +Over’C the temperature measuring The temperqture is .too high to be
range. The measuring range measured with this instrument.
is from —40.0°C to 80.0°C.
The measured value is
o lower than the temperature The temperature is too low to be
None -Over°C measuring range. The ; g
. . measured with this instrument.
measuring range is from
-40.0°C to 80.0°C.
The humidity value exceeds
None Over%rh the hum|d|ty.measur|n.g range. | The relative humldlty is too high to
The measuring range is from | be measured with this instrument.
0.0% RH t0 90.0% RH.
Other errors
Error No. Display Cause Solution
R The Humidity Sensor is not Connect the Humidity Sensor to
None ----°C .
connected. the instrument.
The Humidity Sensor is not Connect the Humidity Sensor to
None --.-%rh .
connected. the instrument.
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Calibrations, Replaceable Parts, Cleaning, and Disposal

12.2 Calibrations, Replaceable Parts, Cleaning, and
Disposal

/AWARNING

Touching any of the high-voltage points inside the instrument is very dangerous.
® Customers are not allowed to modify, disassemble, or repair the instrument.
Doing so may cause fire, electric shock, or injury.

Calibrations

The calibration period varies depending on the status of the instrument or installation environment.
We recommend that the calibration period be determined in accordance with the status of the
instrument or installation environment. Please contact your Hioki distributor to have your instrument
periodically calibrated.

Backing up the data

The instrument may be initialized (The factory default settings may be restored) when it is repaired
or calibrated.

Before you ask for repair or calibration, it is recommended to back up (save or record) the
measurement conditions and measured data.

For information about how to back up data, see the abridged manual that accompanies the SM
Sample Application Manual, which can be downloaded from Hioki's website.

Replaceable parts and service life

The characteristics of some of the parts used in the product may deteriorate when used for a long
time. To ensure the product can be used over the long term, it is recommended to replace these
parts on a periodic basis.

When replacing parts, please contact your authorized Hioki distributor or reseller. The service life
of parts varies with the operating environment and frequency of use. Parts are not guaranteed to
operate throughout the recommended replacement cycle.

Part name RGEEITIEE Remarks/conditions
replacement cycle

Electrolytic capacitors Approx. 3 years The circuit board on which the corresponding part
is mounted will be replaced.

LCD backlight

(Brightness half-life) Approx. 10 years When the backlight is used for 24/7 x 365 days

Relay Approx. 3 years When the range is switched 30 times/h

Cleaning

/AN\CAUTION

Clean the vents periodically to avoid blockage.
0 If a vent becomes clogged, the instrument’s internal cooling is impeded, and damage

may result

» To clean the instrument, wipe it gently with a soft cloth moistened with water or mild detergent.
* Wipe the LCD gently with a soft, dry cloth.

Disposal
Handle and dispose of the instrument in accordance with local regulations.
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Changes in Current Running through Insulator

Appx. 2 Changes in Current Running through
Insulator

When measuring insulation resistance, a large current flows as a voltage is applied, and gradually the current
becomes smaller, not reaching a constant value.

This is caused by charge current, absorption current, and leak current, and is generally called dielectric
absorption. The equivalent circuit of an insulator is shown in Figure 1. In this figure, applying a voltage
generates charge currents flowing through the capacitance C,, C;, C,, . . ., C,. First, these currents charge C,,
and then C,, C,, . . ., C, in order. As the charging progressed, the currents become smaller, resulting in only a
leak current flowing through R, remaining. (See Figure 2.)

R
J R, R, R, R,
Co
R § C, % CZ% Cs% \
T . j
5

g

Figure 1 Equivalent Circuit of the Insulator

T#

Charge current

Current
Absorption current

Leak current

0
\ | /1 Time
Applying Electrodes
voltage short-circuited
(Charging) (Discharging)

Figure 2 Dielectric Absorption

R, is the insulation resistance. Because the high resistance R, R,, . . . , R, are connected in series
respectively with C,, C,, . . ., C,, it is difficult to measure R, separately.

It is generally said that the time until convergence can be several hours to several days. Therefore, the
resistance 1 minute after applying voltage is considered as the insulation resistance. It is called 1-minute
insulation resistance, and is widely used in standards.

When measuring the 1-minute insulation resistance, the first value differs from the second or third
consecutively measured values, so be sure to discharge the object with a voltage applied before a
measurement.

It also depends on the amount of voltage across C, shown in Figure 1; however, discharging the capacitance
generally requires a period 5 to 6 times as long as the voltage-applying time during the measurement.
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Countermeasures Against Noise

I Appx. 3 Countermeasures Against Noise

(1) Effects of induction noise

Alot of noise is generated from power cords, fluorescent lights, solenoid valves, and computer displays. Below
are noise sources that may affect resistance measurement.

1. Electrostatic coupling between a high-voltage line and a measurement lead

2. Magnetic coupling between a high-current line and a measurement lead

Electrostatic coupling between a high-voltage line and a measurement lead

Current that flows in from a high-voltage line is controlled by electrostatic capacitance coupled with a
measurement lead.

For example, if a 100 V commercial power line and a resistance measurement lead are electrostatically
coupled with a capacitance of 1 pF, a current of approximately 38 nA is induced.

1:%:271-60-1pF-100VRMS =38nA,ys

If a 1 Q resistor is measured with a measurement
current of 100 mA, the effect reaches to only 0.4
ppm of the measured 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 value. For high resistance
measurement, care should be exercised for
electrostatic coupling between the high-voltage line . . . i .
and the measurement lead. Shielding measurement Figure 1 Electrostatic shield close to high-voltage wiring
leads and objects to be measured electrostatically

is effective (Figure 1).

Fluorescent light

Magnetic coupling between a high-current line and a measurement lead

A magnetic field is generated from a high-current line. An even larger magnetic field is emitted from
transformers and choke coils with a lot of turns. A voltage induced by the magnet field is affected by distance
and surface area. A loop with an area of 10 cm” placed 10 cm away from a commercial power line carrying a
current of 1 A generates a voltage of 0.75 pV.

V:d_¢:i(u015j:4ﬂ-10’7-ﬂ
dt dt\2nr r
_4ﬂ-10’7-60Hz-0.001m2-1A
- 0.1m

If a 1 mQ resistor is measured with a measurement
current of 1 A, the effect is 0.07% of the measured
value. With high resistance measurements, there =~ —
is no issue because the detection voltage can be T
increased easily.

S =0.75 WVaus

Twisting each pair of voltage detection leads,
which are for resistance measurement, and noise
generating lines in addition to separating the pairs
from each other will effectively decrease the impact
of magnetic coupling (Figure 2).

Figure 2 Twist leads close to a high-current line
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Countermeasures Against Noise

Countermeasures for the instrument against induction noise

Attaching a ferrite core around a measurement lead Ferrite core
as shown in Figure 3 is effective. 1
[T ¢ 1]
In addition to taking the countermeasure for E— :‘:5;]‘
the instrument, twisting the surrounding noise- —
. : S il 0
generating large current wires and shielding the : _
high-voltage wires are even more effective. Figure 3 Ferrite core

If the induction noise is caused by a commercial power

Induction noise caused by a commercial power Measurement signal with power
is not only generated from commercial power noise superimposed
lines and power outlets, but also fluorescent lights /

and household electronics. Noise caused by the /\ /\

commercial power depends on the frequency of the
commercial power, and is generated at a frequency \_/ \_/

of 50 Hz or 60 Hz.
To reduce the effect of noise caused by this

commercial power, generally the reset time is set to Ideal measurement signal (direct current)
an integral multiple of the power cycle (Figure 4).

Integration time

Figure 4 Noise caused by the commercial power

The measurement speed of the instrument has the following five options: FAST, FAST2, MED, SLOW, and
SLOWS2. For high resistance and low resistance measurement, measured values may not be stable. In that
case, you should reduce the measurement speed or take actions against the noise.

If the instrument is operated on AC with a frequency of 50 Hz while the power frequency setting is set to 60
Hz, the reset time will not be synchronized with the power cycle, and the measured values will be fluctuated.
Check the power frequency settings.

(2) Effects of conductive noise

Aside from induction noise superimposed on a measured object or measurement leads, conductive noise can
invade via another path. Conductive noise refers to noise superimposed on control lines such as power lines
and USB cabiles.

Various equipment is connected to a power line such as motors, welding machines, inverters, etc.

While this equipment is running, or when it is turned on or off, a significant spike will flow through the power
line. Due to this spike current and impedance of the power line, a large spike voltage can be generated in the
power line and ground line of the power, resulting in effects on the measurement instrument.

Similarly, noise may also be injected from control lines of the controller. Noise that penetrates from the power
of the controller, or generated from a DC-DC converter installed the controller, penetrates the measurement
instrument through a USB cable or EXT I/O wire (Figure 5).

I\ RI)S(-TZ?/zOC Controller
SM7420 USB (Computer,
< PLC)
INPUT O GP-IB

External power \/\\/

OUTPUT A supply

\ 4
@
)
Power line
L 4 4 4 . 4 o
N > > < > =
PE T T < T T—
Motor Weldllng Inverter
machine

Figure 5 Conductive Noise Penetration
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Countermeasures Against Noise

Conductive noise can be monitored with the Hioki 3145 Noise HiLogger while measures are taken. If the
penetration path has been specified, follow the measures shown in Figure 6.

Isolation

Controller
SM7420 @ M (Computer,
INPUT O PLC)

Common mode filter in
the penetration path

External power
OUTPUT A supply

@
.4
)
Power line Isolation
L <
N <&
PE <
Separating the power line
Line from a different system
L L 4 . 2 L 4 o
N L 4 L 4 L 4 o
- T T T
Welding
Motor machine Inverter

Figure 6 Conductive Noise Countermeasures

Separating the power line

It is best to connect power systems and welding machines to a power from a different system than the
instrument.

Install the common mode filter (EMI choke) to the penetration path.
Common mode filters are more effective if you choose ones with high-impedance and install several of them.

Insulation

Optically isolating the control line will improve the susceptibility to noise.

In Addition, optically isolating the power line with a noise-cut transformer will improve the susceptibility to noise
improves. However, keep in mind that if the ground line is shared by the source side wiring of the transformer
and the load side wiring of it, the effect may be diminished.
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Using Instrument with 2000 V or Higher Voltage Applied (With External Power Supply)

Appx. 4 Using Instrument with 2000 V or Higher
Voltage Applied (With External Power Supply)

Be sure to read “Before performing a measurement” (p. 11) beforehand.

1 Connect the object to be measured and the other devices to the instrument as follows.

Ob. t t b P t t. ] SM74CENU1 SUPER Mn::u':ER —
ject to be rotective
measured resistor @
cH3 cHd
~—— External power supply
(External power supply such as Model SM7110) j—w—’

When using Model SM7110 or SM7120 as an external power supply, wire the system as follows:
Connect the shorting plug to the GUARD terminal and the GROUND terminal.

Connect an object to be measured to the OUTPUT terminal of Model SM7110/SM7120.

Connect the GUARD terminal of Model SM7110/SM7120 and the COM terminal of Model SM7420
with each other.

Object to be Protective

. SM7420
measured resistor INPUT
R R f\ Ammeter
P
AAA—AN, @ (») T Oeom
] External power

® supply
il 2

When using the external power supply, insert a protective resistor so that a current flowing through
the instrument is reduced to the rated current or less even if the terminals of the object to be
measured are short-circuited with each other.

Test using a measurement voltage of 1000 V or less: 50 mA or less

Test using a measurement voltage exceeding 1000 V: 1.8 mA or less

2 Configure the instrument setting as follows:

Trigger: Internal trigger (INT) (p. 46)
Voltage value setting for resistance calculation: (p. 35)

3 Turn on the external power supply.

4 Connect the measurement leads to the object to be measured.

5 Apply a voltage from an external power supply.

6 Press the START key.

A measurement starts.

Determining protective resistance
See “Current-limiting resistor” (p. Appx.10).
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Assembling Switching Unit for Object to Be Measured

Appx. 5 Assembling Switching Unit for Object to Be
Measured

To improve the operating efficiency of the insulation resistance measurement, you can assemble a switching

device for the following cases:

» Measuring multiple objects in series, selecting the objects to be measured with relays

» Measuring an object that has multiple measurement points by selecting any two measurement points in
series with relays

To measure objects precisely, consider various factors when assembling the switching device.

This chapter describes the following contents.

» Procedure for connecting objects to be measured and switching units to the instrument
* Precautions for selecting relays that are to be installed in the switching unit

« Circuit diagram of the switching unit

» Procedure for assembling the switching unit

Connecting objects to be measured and the switching unit to the
instrument

Two methods are available depending on the status of the objects to be measured.
If the objects to be measured are grounded

Because the OUTPUT terminal of the external power supply is grounded, connect the switching unit to the
INPUT terminal.

Switching unit

SM7420
INPUT COM

Objects to be
measured

—= Ground

External power suppl
OUTPUT P PPY COM

(GND)

If the object to be measured are not grounded

Measurement can be performed using the same method given in “If the objects to be measured are grounded,”
but you can also measure objects with the switching unit connected to the OUTPUT terminal as follows.

Ob b SM7420
jects to be INPUT COM
measured |::| |::| L ___ . —() O—
I I
I I
} I
I | OUTPUT External power supply com
o . (GND)

Switching unit
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Assembling Switching Unit for Object to Be Measured

Selecting relays to be installed in the switching unit

Important specifications for relays

Switching voltage and dielectric strength

“Maximum switching voltage” and “dielectric strength between contacts and between a contact and a coil”
must be sufficiently high with respect to the instrument’s set voltage.

Switching current

Select relays with switching currents that are high enough relative to a current flowing even if the terminals of
a measured object are short-circuited with each other.

In addition, the rated maximum current of the relays must be higher than a transient surge current, which is
generated at the moment when contacts close and open.

Thus, generally you should include a resistor that limits the current in series with the relay as close to as
possible.

Insulation resistance

An insulation resistance between contacts and that between a contact and a coil must be high enough to be
negligible with respect to the insulation resistance of an object to be measured (1000 times greater or more).
For example, if the insulation resistance of the object to be measured is 100 MQ), use a relay with an insulation
resistance 100 times greater or more (10,000 MQ or more) than the insulation resistance of the object to be
measured. (If 100 times greater, the error from connecting the switching device to the instrument will be 1% of
a measured value; and if 1000 times, 0.1%.)

Shape, structure

An ideal structure of a relay is such that its contacts are pulled out with a lead wire, and the contacts and coil
are shielded with each other.

For a plug-in type relay, an insulation resistance between pins installed in a relay socket themselves are
included in parallel with a space between contacts in the relay, resulting in the negative effect that measured
insulation resistance values are lower than expected.

In addition, for the plug-in type relay, long-term use leads to the socket being covered with dirt due to the dust
attraction effect of high voltage, and causes insulation deterioration.

Contact leads

Example (measurement voltage is 350 V or less)

Manufacturer: Sanyu Electric, Inc.

Model: URM series

Maximum switching voltage: 350V

Maximum switching current: 0.5A

Insulation resistance between contacts: 10" Q or 10™ Q can be specified
Between contact and guard: Same as above

Between coil and guard: 10" Q
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Assembling Switching Unit for Object to Be Measured

Circuit diagram of the switching unit

To connect between the measurement leads and the instrument or between the leads and objects to be
measured, employ the connectors that are custom-made by Hioki for use with the Super Megohm Meter.

In addition, as for the cables between the instrument and the switching unit and between the switching unit
and objects to be measured, employ the cables that are custom-made by Hioki for use with the Super Megohm
Meter.

Current-limiting resistor

Connects to Object 1 \O ;Zni:ifrtjrg;nt

\

Hioki-made special
connector for Super
Megohm Meter

Connects to Object 2

Connects to Object 3

Connects to Object 4

Including current-limiting resistor (protective resistance) and relay

Guard and shield

When connecting a relay and a current-limiting resistor (protective resistance) to the instrument, pay attention
to the guard and shield.

See the following example (The guard prevents DC interfering currents from flowing, whereas the shield
prevents AC interfering currents from flowing).

To form the shield case, not only metallic sheets but also

metallic mesh sheet can be used.

However, it should be rigid (because noise is generated due to
Shield case (metallic) electrostatic coupling if vibration bends it).

Shield (guard) terminal of relay Metal

Current-limiting resistor terminal
«— Object to (Protective resistance) Insulator
be measured \N—
1 Guard L
1

Instrument —

/' : (metallic)
1

Hioki-made | 1 t t l I Hioki-made
cable for Super | | : cable for Super
MegohmMeter g = = - - - e e e e e e e e e e e m e m e m e mm e e e e e e e e - = == Megohm Meter

— Ground
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Assembling Switching Unit for Object to Be Measured

Example of terminal for adding relay and resistor

145 4
5 + or
5 2 37 06 05 6 £ "
I ‘| | h2| [25 | [05 J , .
. S i 4
| s il ot Tl : \'ﬁ ’
- == . [ ‘ Thread mount TEFLON
> & terminal block FN-1-1
(Effective screw depth is 3 mm) <3 manufactured by Mac-Eight
Metal (nut) TEFLON Metal terminal
(Used as guard shown in (Insulator) (Used as metal terminal shown
figure on previous page) in figure on previous page)

Current-limiting resistor

Resistance value

Decide resistance values of current-limiting resistor as follows:

(1) Resistors shall be low enough to be negligible relative to the insulation resistance of objects to be
measured; however, be as high as possible.

(2) The value equivalent to 20 times the time constant with respect to the electrostatic capacity component of
an object to be measured shall be short enough relative to the measurement time.

For example, if you want to measure the insulation resistance of 10,000 MQ with a electrostatic capacitance of
1,000 pF for 5 sec, the resistance value can be determined in the following manner:
Considering ltem (1), the current limit resistance is calculated from the following expression:

10000 x 106 + 1000 = Approximately 10 MQ
The measurement time is calculated, as described in Item (2), from the following expression:

10 MQ x 1,000 pF x 20 = 0.02 sec
Because this time is considered to be short enough compared to 5 seconds, a resistance of 10 MQ is
acceptable as the current-limiting resistance.

Selecting resistor

Refer to the specifications of current-limiting resistors to check if the maximum working voltages of them are

higher than the set voltage of the instrument.

In addition, resistances with power ratings that are high enough relative to a current flowing even if the

terminals of an object to be measured are short-circuited with each other.

For example, for a 10 MQ current-limiting resistor and a set voltage of 250 V, if the terminals of the object to

be measured are short-circuited with each other, the load power is calculated from the following expression:
250V x 250 V + 10 MQ = 0.00625 W

Considering heat generated by resistance, in general, power ratings 5 times or more of the load power is

required. (ideally 10 times)

(Example: KOA high voltage high resistance thick film resistor GS1/2 10 MQ)

Determine a current-limiting resistor so as to limit the current flowing into the instrument to the current rating.
Testing using a measurement voltage of 1000 V or less: 50 mA or less
Testing using a measurement voltage exceeding 1000 V: 1.8 mA of less

The current is calculated from the following expression:

250 V + 10 MQ = 25 pA
The resistance value, which meets the condition above, is proved to be acceptable.
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Modifying Measurement Lead

I Appx. 6 Modifying Measurement Lead

When modifying the tip of the Hioki-made measurement lead, follow the procedure below:

When stripping off the jacket or braided conductor, take care not to break the wires or short-circuit them with
each other.

We will not guarantee the accuracy of measured values obtained using measurement leads modified by users.

Structure of shielding wire of Hioki-made measurement leads

Conductive vinyl 1 Conductive vinyl 2 Vinyl Insulator Vinyl sheath

Conductor l l l 1

Polyethylene insulator Braided conductor for Braided conductor for
the guard wire the shielding wire
Item ‘ Thickness (Approx.) ‘ Diameter (Approx.)
Conductor - 0.54 mm
Conductive vinyl 1 0.23 mm 1.00 mm
Polyethylene insulator 0.85 mm 2.70 mm
Conductive vinyl 2 0.22 mm 3.15 mm
Braided .conductor for the 0.25 mm 3.65 mm
guard wire
Vinyl Insulator 0.35 mm 4.35 mm
Brgldgd copductor for the 0.25 mm 4.85 mm
shielding wire
+0.0 mm
Vinyl sheath 1.05 mm 7.00 mm
-0.2 mm
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Modifying Measurement Lead

Modifying the tip of measurement leads

1 Strip off the jacket with a knife, etc.

Jacket Braided conductor for the shielding wire

\

2 Turn the braided conductor for the shielding wire inside out.

Braided conductor for the shielding wire Insulator

) \

3 Strip off the insulator with a knife, etc.

Insulator Braided conductor for the guard wire

A

4 Turn the braided conductor for the guard wire inside out.

Keep them away from each other not to make a short-circuit.

¥ N\

-

Take care not to short-circuit the shielding wire and the guard wire with each other.

.
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Modifying Measurement Lead

5 Strip off the insulator with a knife, etc.

Braided conductor for the guard wire Black conductive vinyl

i

6 Completely remove the conducting vinyl.

7 Strip off the insulator with a knife, etc.

Insulator Black conductive vinyl

)\

8 Completely remove the conducting vinyl.

Conductor

-

9 Cover the guard wire with a heat shrinkable tube and make it shrink.

Heat shrinkable tube

A

10 Cover the shielding wire with a heat shrinkable tube and make it shrink.

Heat shrinkable tube

I

Completed
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Mounting Instrument in Rack

I Appx. 7 Mounting Instrument in Rack

By using the internal threads on the sides, a rack mounting plate can be attached on the instrument.

/AWARNING

To prevent instrument damage or an electric shock, use only the screws that
originally secure the stands and the cover. (Stands: M3 x 6 mm, sides: M4 x 6

0 mm, when attaching a rack mounting plate: M4 x 10 mm)
If you lost any screws or find that any screws are damaged, please contact your

Hioki distributor for a replacement.

Rack mounting plate (EIA)

IS
IS
2xC2 2x¢p4.5mm
2 xR3.5 — |
S < i > \g A L Y
= e c
_ _ _ _ _ 3 IR
A % 0,3
D )
J : Y 4
! R _1.32.5mm
g E
g E _ |
~ < >
< 330 mm gr: © 40 mm
460.1 mm
482.5 mm N
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Mounting Instrument in Rack

Rack mounting plate (JIS)

€
IS
2x(C2 2 x $4.5 mm N
2xR3 - —\ 1%2)
. N || A
Lb | \ L A
S \ 4
€
) i : i : : £ | L E
A e}
y g S~
F , ! 9 v
J v
|~ &l 32.5mm
E £
- 330 mm . o «~ = v
o © 40 mm
460 mm
B 480 mm _

M3 x 6 mm /‘J%\

1 Remove the stands from the bottom
of the instrument, and the screws
from the sides (4 near the front).

M4 x 10 mm

2 Install the spacers on both sides
of the instrument, secure the rack
mounting plate with the M4 x 10
screws.

* When installing the instrument into the rack, support the instrument with a commercially

available support stand.
* Ensure that the vents on the sides are not blocked.
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Dimensional Diagram

I Appx. 8 Dimensional Diagram

Unit: mm
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