SM7110
SM7120

HIOKI

Instruction Manual

SUPER MEGOHM METER

SM7120 SUPER MQ METER

7 8
@ @
5 L]
o
3 4
@
1 2
Lvoure W e

Check for the latest edition and [ -;,

other language versions. @ 'g;fa,
§  EELE

Read carefully before use.
Keep for future reference.

Names and Functions of Parts » p.18

Preparing for Measurement > p.29

Maintenance and Service » p.175

Error display and solution > p.178

Dec. 2025 Revised edition 8
SM7110A961-08

0
600472518

HIOKI SM7110A961-08


https://www.hioki.com/global/support/download/

Changing Current Range............... 44
Connecting Measurement Leads

or Electrode to Object to Be
Measured ........ccccoeverriirrcenrcenssnnnnes 45
Starting/Stopping Measurement... 46
Confirming Measurement Results 46
Detecting a measurement abnormality ....... 46
Temperature measurement indication ........ 46
Basic Measurement Examples...... 47

Applied Measurement 49

Starting Measurement After
Measured Value Becomes

Stable (Delay Function) ................. 49
Reducing Variation in Measured
Values (Average Function)............ 50
Automatic Inspection (Sequence
Program Function).........cccceeciinnees 52
Setting Voltage Value for

Resistance Calculation.................. 56

Changing Measurement Starting
Conditions (Trigger Function)....... 58
Setting the trigger mode ...........cccccoenee. 58
Inputting an external trigger.............ccc........ 59
Maintaining Measurement

Accuracy (Self-Calibration

Function)......cccccoviiiiennnncinncccnes 60
Setting Interlock Function............. 62
How to deactivate the interlock................... 63
Setting Pre-charge .......ccccceeeeennn. 64

Limiting Current Flowing

Through Measured Object

(Current Limiter)........cccooumrreernnnnnee 65
Auto-Range Timeout Function...... 67
Contact Check (Various Setting) .. 68
Canceling Capacitance of
Measurement Fixture (Fixture
Capacitance Open Correction
Function)......cccccoviciiieennnicccines 7
Contact Check (Executing

Contact Check, Setting

Reference Value) .......ccccceeeeccnnnnneee 72
Setting Resistivity Calculation
(Resistivity Measurement
Function)......ccccconiciiiennneniccees 74
Further Accelerating

Measurement (Function of

Updating Drawing During

Contents
Introduction.......cceeecciiiiiiiriiccec e, 1 3.4
Verifying Package Contents...........cccceeeees 2 3.5
Measurement Procedure.........cccccceeeunnnneee 5
Safety Information.........ccccceeiiiiiiiinnnnnnnn, 6
Operating Precautions..........ccccceeveeeveeene, 9 3.6

3.7
1 Overview 17 .
1.1 Product Overview and Features ... 17 3.8
1.2 Names and Functions of Parts ..... 18
1.3 Screen Configuration and 4
Operation ........coeeeveeeeveeeeeeeeeeeeeeeeennns 23
B Measurement SCreens ...........cococeveveveveenene. 23 4.1
B Setlings SCreens ......ccccvvvveiiieeeiie e 23
1.4 Displayed Contents of
Measurement Screen..................... 24 4.2
1.5 Basic Key Operation...................... 26
B Displaying measurement screen ................ 26 4.3
B Displaying the various menu settings
SCIEENS ...t 26 4.4
B Selecting settings items.........ccoeeviieeeeennn. 27
B Methods for changing numerical values .....28 4.5
2 Preparing for ¥
Measurement 29 6'
2.1 Connecting Power Cord to
instrument........cccceiiiii 29
2.2 Connecting Measurement Leads 4.7
to Instrument. ... 30 .
2.3 Connecting Electrode..................... 30 4.8
2.4 Connecting Humidity Sensor........ 32 4.9
2.5 Grounding Instrument................... 32
2.6 If Measured Object Is to Be 410
Charged Before Measurement 4'11
(Pre-charge) .......ccccevcvinmerneennnnninnns 34 :
2.7 For Safe Measurement................... 35 4.12
2.8 Outputting Measurement
Current Value Converted to
Analog Signal ........ccccceiiiiiiiinnnnnnn. 36 413
2.9 Turning On/Off Instrument ............ 37 )
2.10 Inspection Before Use.................... 38
. 414
3 Basic Measurement 39
3.1 Setting Measured Value Display 4.15
Mode......ccooir e 39
B Changing display notation ..............cccc..c..... 40
B Changing displayed digits...........cccvvveeeennn. 40
3.2 Setting Applied Measurement 4.16
Voltage .......cooeemriiiinrncee e 41 ' m
3.3 Setting Measurement Speed......... 43 -

SM7110A961-08

HIOKI SM7110A961-08

Measurement)........cccccccverriiiiiicnnnns 77
Sweep Function........cccceeeeveeeeeeeeenn. 78
Enabling and disabling the step function....78
Sweep function settings.........cccccceeeviiinnnen. 80



Contents

5.1

5.3

5.4

5.5

6.1
6.2

71

7.2

7.3
7.4

8.1

Performing sweep measurement................ 88

Measurement Methods
Suitable for Various
Objects to Be Measured 89

Measuring Components or

Circuits ...ovveeeeiiiii e 89
Measurement with use of a

measurement fixture .............cccoceeeiiiiiiinnnn. 90
Measurement without use of a

measurement fixture .............cccoeeeeiiiiiiiinnnn. 91
Automatic measurement...........cccceevvvveeenenn. 92
Measuring Flat Sample.................. 94

Measurement using pin type terminals....... 94
Measurement using an electrode for

measuring surface resistance.................... 94
Measurement using an electrode for a
flat sample ... 95

Volume resistance measurement and
surface resistivity measurement (the

functional role of the guard electrode)........ 95
Measuring a Liquid Sampile........... 98
When using an electrode for liquid

SAMPIES ... 98
Measurement With Use of

Shielding BoX ........cccoevviiunennneennnnne 99
Measuring Current.............cccceueees 100

Judging Measured
Value (Comparator
Function)

Setting Judgment Sound............. 103
Confirming Judgment Results.... 104

Saving and Loading
Settings (Panel Saving

and Loading) 105
Saving Settings (Panel Saving
Function)......ccccoeviiiiiicciicciccccnens 106
Loading Settings (Panel

Loading Function).........cccccceeuuneees 107
Changing Panel Name.................. 108
Deleting Panel Contents.............. 109
System Setting 111

Setting Sound of Key Operation..111

8.2 Disabling Key Operation (Key

8.3

8.5

8.6
8.7
8.8

8.9

8.10

9.1

9.2

9.4

9.5

9.6

9.7

]
8.4

Lock Function) ........cccccveriiniiiinnns 112
Browsing, Deleting, and
Outputting Internal Memory Data 113

Browsing and deleting data ..................... 114
Checking Voltage Error (Voltage
Monitor Check Function).............. 115
Preventing Test From Being

Incorrectly Started (Double

Action Function).........cccceceiiunnnnnnn. 116
Adjusting Screen Contrast........... 116
Adjusting Backlight Brightness...117
Changing Power Frequency

Setting (Power Frequency

Setting Function).........ccccccuverrnnne. 117
Initializing Settings (Reset) .......... 118
Default setting list ........cccoeoiieeiiiiiie. 119
Checking Instrument Information121

External Control (EXT I/
0) 123

Switching Current Sink (NPN) /

Current Source (PNP) .................. 124
External Input/Output Terminals

and Signals.........cccceeeiiiiniiiinnennnn 124
Instrument-side connector and mating
CONNECEONS ..o 124
Instrument-side connector pin

ASSIGNMENT ...eviiiiiie e 125
Function of each of the signals................. 126
Timing Chart........cccccoiiiinenrneen, 128
From when measurement starts to

when judgment result is acquired ............. 128
Output signal status on start-up................ 134
Flowchart for acquiring a judgment

result or a measured value with the

external trigger setting ..........cccoocvvieeennennn, 134
Internal Circuit Configuration ..... 135
Electrical Specifications................cccuvnee. 136
Examples of connection.............cccccoceee. 137
Assembling Male Connector for

EXT I/O (Accessory).......cceeeeennnns 138
EXT I/O Terminal Input and

Output Testing.........oceevunmrneeernnnnne 139
Settings for External Input and
Output ... 140
Trigger 10giC .....c.ovveivciiiiiiec e 140
Trigger filter. ... 141
GO-signal outputting logic level................ 142
EOM signal output mode ...........cccceeeeeee. 143

HIOKI SM7110A961-08



10

10.1

10.2

10.6

11.3
11.4
11.5

12

Communications (USB,

RS-232C, GP-IB) 145
Summary and Features of

Interface .....cccccceeeeeeeveee e, 145
USB Interface........cccoccnrriiiiiiinnns 146
Installing the USB driver............cocouvveeen. 146
Connecting the USB cable........................ 146
Setting the instrument...............ccoocce. 147
RS-232C Interface ......c.cccceeeiinnnees 148
Connecting the RS-232C cable................. 148
Setting the instrument...............ccccccee. 149
Setting the controller (Computer or PLC) .149
GP-IB Interface ..........cccccceueennnnnn. 150
Connecting the GP-IB cable ..................... 150
Setting the instrument..............cccoeeee. 150

Settings Common to Interfaces.. 152
Outputting measured values (data
output function)

(RS-232C and USB only)........ceeeiueeeennen. 152
Displaying communication commands
(communication monitor function)............. 153
Control by Using Commands...... 154
Remote state .......ccooeeeiiiiiiiiii, 154
Local state ........coooeviiieeiiiiis 154
Specifications 155
General Specifications ................ 155
Input/Output/Measurement
Specifications........cccccceveveeeeeeeenn, 156
Basic specifications ............cccccveevieeininns 156
Accuracy specifications ..........c.cccecevvveeenn. 157
Function specifications................ 161
Interface Specifications............... 169
External I/O Specifications.......... 171

Maintenance and

Service 175

12.1 Troubleshooting.....ccccccerrrrrrrrrrnes 175

B Q&A (Frequently Asked Questions).......... 175

B Error display and solution ............cc.cccee... 178

12.2 Inspection, Repair and Cleaning 180

Appendix Appx.1

Appx. 1 Internal Circuits ............... Appx.1
Appx. 2 Changes in Current

Running through
Insulator..........eeeveeiienneennns Appx.2

HIOKI SM7110A961-08

Appx. 3 Sample calculation of

Appx. 4

Appx. 5

Appx. 6

Contents

resistance measuring
accuracy (SM7110)...........
Countermeasures
Against Noise...................
Using Instrument as
Ammeter (If Operated

in Combination With
External Power Supply)... Appx.7
Assembling Switching

Unit for Objects to be
Measured..........c..ccerveeeeeeee Appx.8

® Connecting objects to be measured and
the switching unit to the instrument .....Appx.8
B Selecting relays to be installed in the
switching unit .........cccoocovi, Appx.9
m Circuit diagram of the switching unit..Appx.10
B Including current-limiting resistor
(protective resistance) and relay........ Appx.10
® Current-limiting resistor...................... Appx.11
Appx. 7 Modifying Measurement
Lead .....coovrimmmmrrrrnnnnennnnnns Appx.12
Appx. 8 Mounting Instrument in
(33 To] QTR Appx.15
Appx. 9 Dimensional Diagram.... Appx.18
Index Ind.1

B EEEREEEEE



Contents

v HIOKI SM7110A961-08



I Introduction

Thank you for purchasing the Hioki SM7110/SM7120 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 available for these models. Refer to manuals relevant to your purpose.

. Download
Type Contents Printed File name
Instruction Manual Operating instructions, functions, v v
(This document) specifications, etc.
Communications Explanation of communications v
Command Instruction (including message references - SM7110A964-XX
Manual and measured value formats)

Information on download site

For details on the product application, the update file for the instrument, and
the instruction manual, please check Hioki’'s website:
https://cloud.gennect.net/dI

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

Product registration

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

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.

Notation

* Additional information is presented below.

SET

(Bold character) Operation keys are displayed in bold.

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

HIOKI SM7110A961-08



Verifying Package Contents

Accuracy

Hioki expresses accuracy as error limit values specified in terms of percentages of reading, of full
scale, and of setting, and digits.

Refers to the maximum displayable value of each measurement range. The
instrument has measurement ranges whose values are equal to the maximum
displayable values. The limit values of full-scale errors are expressed in percent of
full scale (% of full scale. % f.s.).

Full scale
(Maximum
displayable value)

Reading Refers to the displayed value of the measuring instrument. The limit values of
(Displayed value) reading errors are expressed in percent of reading (% of reading, % rdg).

Refers to the smallest change in the indication on the digital measuring instrument,
i.e., the numeral one in the right most place. The limit values of digit errors are
expressed in terms of digits (dgt).

Digits
(Resolution)

Refers to the set value, such as a voltage value or current value, to be outputted
from the instrument. The limit values of setting errors are expressed in percent of
setting (% of setting).

Setting
(Set value)

IVerifying 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 Included Accessories
Confirm that these contents are provided.

[ ] Model SM7110 or SM7120

Super Megohm Meter [ ] Instruction Manual

Please visit Hioki's website to check

for versions in other language. The
Communication Commands Manual and the
USB driver can be downloaded from Hioki’s

Shorting plug
(For connecting the GROUND terminal
with the OUTPUT terminal [or the GUARD

terminal]) website.
[ ] Male connector for EXT I/O [ ] Power cord

2 HIOKI SM7110A961-08



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. Options are subject to change. Please check Hioki's website for the latest information.

Measurement leads
ASee p. 11.

[ ] Model L2230 Pin Type Lead (Red)

Length: 1m
Terminal shape: Triaxial BNC
Maximum rated voltage: 2000 vV
Maximum rated line-to-ground voltage: 2000 V
Maximum rated current: 1A

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

y

[ ] Model L2234 Open Lead (Red)

Length: 3m
Terminal shape: Triaxial BNC
Maximum rated voltage: 2000 vV
Maximum rated line-to-ground voltage: 2000 V
Maximum rated current: 1A

\

I\

Communication cables

Model L2231 Pin Type Lead (Black)
Length: 1m
Terminal shape: Banana
Maximum rated voltage: 2000V
Maximum rated line-to-ground voltage: 2000 \%
Maximum rated current:

7z

Model L2233 Clip Type Lead (Black)
Length: 1m
Terminal shape: Banana
Maximum rated voltage: 2000 vV
Maximum rated line-to-ground voltage: 2000 V
Maximum rated current: 4A

=z

Model L2235 Open Lead (Black)

Length: 3m
Terminal shape: Banana
Maximum rated voltage: 2000 V
Maximum rated line-to-ground voltage: 2000 \%
Maximum rated current:

7

\

[ ] Model 9637 RS-232C Cable [ ] Model 9638 RS-232C Cable [ ] Model 9151-02 GP-IB

(9pin-9pin/1.8m)

(9pin-25pin/1.8m)

Connector Cable (2 m)

HIOKI SM7110A961-08



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

=)
-

. -

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

[ ] Model SME-8360 Electrode for Chip Capacitor

i
~ 2l

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

Temperature and humidity sensor m

[ ] Model Z2011 Humidity Sensor [ ] Model DSM8104F Interlock Cable

Required to use the interlock function in
combination with Model SME-8310, SME-8311, or
SME-8350.

4 HIOKI SM7110A961-08



Measurement Procedure

I Measurement Procedure

Be sure to read “Operating Precautions” (p. 9) beforehand.

Installing, connecting, and turning on the instrument

mstall the instrument. (p. 10) ] Connect the measurement lead and

* electrode to the instrument.

, W= = .
Connect the power cord to the instrument. (p. 29) @ ’ E gg I
‘ ’ —sss5 |ote®
) = =

Connect the measurement lead, electrode, and the

Humidity Sensor to the instrument. (p. 30) Turn on the instrument.

— Connect the power cord
* to the instrument.

Connect other devices to the instrument via the Connect the temperature
and humidity sensor to

the instrument.

external interface (as needed).

* Use the EXT I/O. (p. 124)
» Connect a computer to the instrument for communications
. through USB, RS-232C, or GP-IB. (p. 145)

A 4

Turn on the instrument. (p. 37) Use the EXT /0.
(It takes at least 30 minutes to complete a warm-up.) Communicate with the computer
} “ through USB, RS-232C, or GP-IB.

Setting the instrument (p. 39)

Set the measurement conditions (as needed). ]

« Basic setting (p. 39)

» Customized setting for measurement conditions (p. 49)
« Setting related to the system (p. 111)

* Default setting table (p. 119)

Starting the measurement

[Execute the open correction. (p. 68) ]

* If contact check is set to ON, execute the open correction.

rConnect the measurement lead to an object to be
measured. (p. 45)

h 4

Start the measurement. (p. 46)

Check the measured values. (p. 46)
When the pre-charge function is enabled, the instrument charges the object to be measured through the
CHARGE terminal. (p. 64)

&ess the STOP key to end the measurement. (p. 46) ]

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

Ending

[Turn off the instrument. (p. 37) ]

HIOKI SM7110A961-08 S



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:

/\ DANGER

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

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

the manual before use.

/\ WARNING

With regard to the electricity supply, there are risks of electric shock, heat

electricity measuring instrument are to use the instrument, another person

o generation, fire, and arc flash due to short circuits. If persons unfamiliar with

familiar with such instruments must supervise operations.

Notation

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

VA
DANGER

Indicates an imminently hazardous situation that will result in death or serious injury
to the operator.

JAN
WARNING

Indicates a potentially hazardous situation that may result in death or serious injury to
the operator.

A
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.

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.

Indicates prohibited actions.

A\
O
@

Indicates the action which must be performed.

HIOKI SM7110A961-08




Safety Information

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 that dangerous voltage may be present at this terminal.

Indicates the ON side of the power switch.

Indicates the OFF side of the power switch.

Indicates a grounding terminal.

[IFO—-DB P>

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.

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

™ o |3

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

HIOKI SM7110A961-08 7




Safety Information

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.

/\ 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 1l 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

Internal Wiring

‘l CAT Il

CATII 1.V,

']l Outlet

Service Drop

Power Meter

________

Fixed Installation

HIOKI SM7110A961-08



Operating Precautions

IOperating Precautions

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

/\ 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

/\ WARNING

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

/\ 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.

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

S
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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
@@

Tt z@zu]q

& 0) G 66D --

56O J
$

L 15 mm or more

“Extending and retracting the stands” (p. 20)

Handling the instrument

/\ 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.

/A\ 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.

10 HIOKI SM7110A961-08



Operating Precautions

Before connecting the power cord to the instrument

/\ DANGER

0 Use only the designated power cord with this instrument. Use of other power

cords may cause fire.

/\ WARNING

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

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

/\ CAUTION

» Do not connect the supply voltage improperly. Doing so may damage the instrument’s
0 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

/\ WARNING

* 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 voltage to earth of the input terminal is 1000 V DC for Model
SM7110 and 2000 V DC for Model SM7120. 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 test leads.

Before connecting the Humidity Sensor to the instrument

/A\ 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. 160).

HIOKI SM7110A961-08 11



Operating Precautions

Before connecting the measurement leads or electrode to an object to be
measured

/\ WARNING

Between either of the following terminals, a maximum voltage of 1000 V may be
generated depending on the measurement voltage settings.
» Between the OUTPUT terminal and the INPUT terminal
* Between the OUTPUT terminal and the GUARD terminal

0 To avoid danger, be sure to turn off the instrument before connecting the
measured object to the measurement terminal.
If the GUARD terminal and the GROUND terminal are connected with each other,
be aware that high voltage is also generated between the OUTPUT terminal and
the ground.

Before grounding the instrument

/\ WARNING

* During measurements of an object grounded by one wire, if the OUTPUT
terminal and the GROUND terminal are connected with each other, a maximum
voltage of 2000 V to the earth is applied on the GUARD terminal, INPUT
terminal, and an external electrode (the shielding side of measurement lead),
according to the measurement voltage settings. Take precautions to avoid an
electric shock.

« If the GUARD terminal and the GROUND terminal are connected with each other,
a maximum voltage of 2000 V is applied between the OUTPUT terminal and the
ground (the GROUND terminal is grounded), according to the measurement
voltage settings. Take precautions to avoid an electric shock.

Before performing a measurement

/\ WARNING

* While measuring insulation resistance, and when pressing the START key,
dangerous voltage is applied to the measurement terminals. To avoid electric
shock, do not touch 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.

* The set voltage is applied to the measured object. Take precautions to avoid an
electric shock.

12 HIOKI SM7110A961-08



Operating Precautions

Before performing an automatic measurement

/N\ 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 2 (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

/\ WARNING

A maximum measurement voltage of 2000 V may be generated between the
GUARD terminal or the OUTPUT terminal and the GROUND terminal according to
a connecting manner of the shorting plug.

0 Be sure to connect the external case of the shielding box to the GROUND
terminal.
To prevent an electric shock, use the interlock function (p. 62).
In addition, take sufficient precautions to avoid an electric shock.

Before removing the measured object

/\ WARNING

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

o is the risk of an electric shock if you try to immediately remove the object. Set the
time in Discharge 2 relatively longer and remove the measured object after the
dangerous voltage has been discharged.

Before controlling the instrument externally
Read the following precautions before also using the interlock function.

/\ WARNING

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

0 conductive object can be serious hazard. Use screws to secure the RS-232C

connector, GP-IB connector, and EXT 1/O terminal.

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

HIOKI SM7110A961-08 13



Operating Precautions

/A\ CAUTION

You must not operate the EXT I/O MODE switch (NPN/PNP) during the instrument
turned on.

Select the external I/O mode between NPN and PNP based on devices that are
externally connected (p. 124).

Before connecting the communication cable to the instrument

/\ DANGER

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

/A\ 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

/\ WARNING

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

from the measurement terminal.

0 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. There is the
risk of an electric shock because a maximum voltage of 2000 V is produced.

Before using the instrument as an ammeter

/A\ 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. 5 Using Instrument as Ammeter (If Operated in Combination With External Power
Supply)” (p. Appx.7).

14 HIOKI SM7110A961-08



Operating Precautions

Precautions during shipment

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

HIOKI SM7110A961-08 15



Operating Precautions
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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 and a low-
noise voltage supply.

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 voltages of Model SM7120 and Model SM7110 are 2000 V and 1000 V,
respectively.

©)
<
@
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)
=

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: (p. 158); Current measuring range: 0.1 fAto 2 mA

» Because temperature and humidity can be measured simultaneously, change in resistance can
be checked against the change in temperature and humidity.

» The contact check function enables you to perform stable measurements even when a voltage
applied to measured objects is 2000 V or higher.

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/O 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

HIOKI SM7110A961-08 17



Names and Functions of Parts

I 1.2 Names and Functions of Parts

The model illustrated below is

Model SM7120.

Screen
Monochrome graphic LCD

is output.

HIGH VOLTAGE LED
Lights up while a high voltage

Operation keys (p. 21) I

#8000 000000.0. @ 0000

es00c000c00c0000 0

SM7120 SUPER MQ METER
"""""""""":nmw.nea ® HIOKI

O ©

sccesccce@ocssoe

GUARD  GROUND Gl cHeRce k
. . seccccecccecceceeneiey e 1 2 me ¢
. . .
E - . 0 .
< H . o |le(vorr) (tocac @ ENTER|
s 4 7PuT 2000V ° (3 B (0 o
sececcece B
NS N e

9

7 8

:
:
:
:
:
. 5 6

© & @2 J-|D
i A . 3 4

O :

eec0c0cccccce

00’0’0’ 000000 I III Yo

.
e0cc0cc0cc0cccccccssccce=loccccccsccccscccccccs

.

— —

Measurement terminals
Connect measurement leads to these

ASee p. 11.

1

.

Measurement
terminal

Description

1 | INPUT

This is a measurement input terminal.

Has triaxial structure. The central conductor is for measurement input. The second-
outermost electrode is connected with the GUARD terminal. The second-outermost
electrode is connected with the GROUND terminal.

Electromagnetic shielding wire ~ Additionally installing the shield
wires in the measurement

W
Py \ Guard wire for line enables the instrument to
// measurement perform stable measurement
with no influence of exogenous

Measurement input wire .
noise.

2 | GUARD

This is a guard terminal.

It is the common side of the ammeter.

Used in order to take the guard that cancels the effect of the a leakage current flowing
through the retainer, measurement fixture, etc. of the measured object.

The GUARD terminal has a negative (-) electrical polarity.

3 | GROUND

This is a ground terminal.
Used to reduce the effects of noise and minimize the risk of an electric shock.
Usually connected to the OUTPUT terminal or the GUARD terminal with the shorting

plug.

4 | OUTPUT

This is a voltage output terminal.

Insulation resistance is measured between this OUTPUT terminal and the INPUT
terminal.

The electrical polarity of the OUTPUT terminal is positive (+).

18
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Names and Functions of Parts

Measurement .
. Description
terminal
This is a charge voltage output terminal.
Used to pre-charge objects before measurement.

5 | CHARGE The pre-charge voltage is output between the CHARGE terminal and the GROUND
terminal. The voltage is same as the measurement voltage. The CHARGE terminal has
the same electric potential as the OUTPUT terminal, and its electrical polarity is positive
(+)-

|/
CEE e 3] l .
[t st [[":I 0 @ D0 @
o1l 0 0 “‘mjl)(
Q000 0000
°:| O An~uouor E;E%- 33 ®
Aextiio e 000 000
EXT. 110 HODE 0000 0000
ey e | | “““““““ % @E)e @
m SO0
® — (@ 55555 >

7 8 9 10
Name \ Description
1 | Power switch See p. 37.
) Connect the accessory power cord to this inlet. (p. 29)

2 | Power inlet &See o, 11,

3 | Vents Keep the vents clear of obstructions.
Indicates the serial number.

4 | Serial number For the latest information, check Hioki’'s website.
Do not remove this label because it is required for product support.

5 | D/IA OUTPUT terminal Outputs a voltage proportional to the measured value. (p. 36)
Used when the interlock function is enabled to prevent an electric shock.

6 | INTER LOCK terminal (p- 62)
ASee p. 13.

) Connects an external controller to this connector. (p. 123)

7 | EXT 1/O terminal ASee 0. 13,

8 Ex;l;(:lho NUDE Left: Current sink (NPN), Right: Current source (PNP) (p. 124)

9 | USB connector

10 | GP-IB connector Connects a computer to one of these connectors. (p. 145)

11 | RS-232C connector

12 | TEMP. SENSOR terminal | Connects Model Z2011 Humidity Sensor to this terminal. (p. 32)

19
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Names and Functions of Parts

Stands

tjffj i S— g

Extending and retracting the stands
Vent Handle

0000000000000 00c0000000000 000 s (XXX XX Y] Sosovsseeecccssscs

/\ CAUTION

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

20 HIOKI SM7110A961-08



Names and Functions of Parts

Operation keys

HIOKI

19

START STOP

2

®eccccceccocccccce®

.ollooooooo------ooooooo.

9
@ MODE
=
@ RANGE A(E) COMP
5 6
(3) Rance V(7 Yomsswve]
3 4
(ﬂ voLT A@ SPEED f

1 2
@VOLT V@ LOCAL E | ESC I ENTER |

J|

D®

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

ln..oooo.ocoo.o

Teeeecssecccccco o

v

eeccccccccccne

eeecccccccos

©)
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@
<.
)
=

Teseee

.@.
®

eeoccccccccccce eeecccccccccccccce,

15 16) E — . .
QMENUF; F1| |F2| |F3| [F4|

®ecccccc00c0000000000000000000000000 o°

e esccccscccccccoe:

®eleccccccccccccscccccce®

‘ Key Description

Switches the measurement mode.

The mode changes every time the key is pressed in the following order:
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 range changes every time the key is
pressed in the following order:

20p,200p,2n,20n,200 N, 2u, 20 u, 200 u, and 2 m.

Some ranges are not available depending on the measurement 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 measurement voltage to the next upper one.
VOLT A The voltage 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, and 2000).

Switches the present measurement voltage to the next lower one. The voltage

voLrv changes every time the key is pressed in the reverse order of the above.

COomMmP Displays the comparator settings screen.

LOAD/SAVE Displays the panel load / panel save screen.

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:

FAST, FAST2, MED, SLOW, SLOW2, and returns back to FAST.

Some measurement speeds are not available depending on the current
range setting.

Disables the remote control (communicating with an external device) and enables
the key operation.

LOCAL

® Qv & © 6 O
B B R E R R

START Starts measurement.

STOP Stops measurement.

* Moves the cursor to another setting item or digit.
» Changes numerical values.

O
Do
)

* Cancels the setting.

ESC
* Returns to the measurement screen from other screens.

® ©® 66
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Names and Functions of Parts

22

Key Description
I
TRIG Settles the setting.
ENTER Inputs the trigger if the external trigger setting is used.

=0

Moves the screen to another menu settings screen.

@

[r1])to (4]

Function keys. Selects item on each settings screen.
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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.

Measurement screens

THT THT o
MODE s
-1 <
0.00000E+010 0.0000E-1:[A
¥ MONI |MES W: 100, O%iD) SER =i, ¥ MOMI |MES ¥: 100, 0%i01 SER =i, =

0. 0% | SPEED : SLOWE DCHG1: 0. Os 0, 0% | SPEED :SLOWz DCHG1: 0. Os

RAMGE :AUTO 20004 CHARG: 0. Os RAMGE :AUTO:20004 CHARG: 0. Os

-- —="C|DELAY: Oms MEAS : 0. 1s -- —="C|DELAY: Oms MEAS : 0. 1s

—— —tirh | AYG  :OFF OCHG2: 0. Os —— —tirh | WG :0FF OCHGZ: 0. Os

[SET | [SwEEF | [C.CHE | [(HONT | MODTFT] [SET | [SwEEF | [COHE | [HONT | MODTFT]

Resistance value measurement mode (initial screen) Current value measurement mode

%
0.00000€e+001/-

V' MOMI |MWES, W: 100, 0ViD) SER :OFF

I

0, oY [ SPEED = SLOWZ OCHGE1: 0O, 0=
RAHGE -AUTO-200us CHARG: 0. 0=

——, —="C | DELAY - Om= MEAS = 0. 1=
—— -Nrh|&YGE :0FF OCHGZ: 0, 0=

[[SET | [SWEEF| [ C.CHE | | MOMT | [MODIFY]|

Surface resistivity measurement mode

d

IHT IHT
0.00000E+00y- 0.00000E+00y-
Y HOMI |MES W: 100, 0%iD) SEG  :OFF Y MOMI |MES V¥: 100, 0%(D) SEQ  :OFF
0. 0% | SPEED - SLOWE DCHE1: 0. 0s 0. 0% | SPEED : SLOWE DCHE1: 0. 0s
RAMCE :AUTD:200uh CHARG: 0. 0s RAMCE :AUTD:200uf CHARG: 0. 0s
-= -=*C|DELAY: Oms MEAS = 0. 1s -= -='C|DELAY: Oms MEAS = 0. 1s
—— —nrh | AYG  :OFF DCHEZ: 0. 0s —= —nrh | AYG  :OFF DCHE2: 0. 0s
[SET | [GWEEF | [TCHR ] (HONT | MODIFY] [CSET | [SWEEF | [TEHR ] [(HONT | [MODIFY]
Liquid volume resistivity measurement mode Volume resistivity measurement mode

Settings screens

| COMP | Comparator settings screen

HEAS [C.CHE [BREIELEC [5vS [1-0 [IF  [IWFO
IUPFER LIMIT aFF
LOWER LIMIT OFF
COMP BEEF HI aFF
IH OFF
Lo aFF
ERIT

You can also display the screen if you select the [COMP] tab on the menu settings screen.

LoAD/sAVE | Panel load / panel save screen

|PAHEL LIST )

PAMEL_O 1 MEAS C.CHE COMP  ELEC EAS FORMAT ExP DIGIT &
PAMEL D2 ISP UPDATE 0H
PAMEL_03 MES. %= 0. 1%¥(0) MODE HES, ¥

SPEED :SLOWE RIGRER THTERMAL

RAMGE = sUTO = 20004 ELF CALIERATION OM E00=

DELAY: Oms IHTERLOCK OFF

YD :OFF HARGE OFF

SER  :OFF URREMT LIMIT Emi (MES: Smé CHE Omé )

[E¥IT | [LOAD | [RENAME| [CLEAE | [(SAVE | ERIT

See “List of menu settings screens” (p. 27).
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Displayed Contents of Measurement Screen

I 1.4 Displayed Contents of Measurement Screen

1 2 3 4 5 6 7
SR S SN S YN S |

IMT JME&S JCAL | VCHE | C.CHE | OPEH || EMT

o~ 1, 23456E+120-"

Y MOMI WES, V2000, OWiDCIESER cOM:n

9 — 2noo, o |SPEED:SLOWZ  “joones oS 13
RANGE :AUTO:200u8 || CHARG: 0. 05 .,

10— 25, 00°C |DELAY: _ Oms MEAS - 0. 1=

11— BEQ, O%rh (avVE  :0OFF OCHZZ: 0. 0=

SWEEP | | C.CHE MOMI | IMOOTFY

e (1) (2) (3) (o

Enables change of the
measurement conditions

Changes measurement condition
contents to be displayed.

Performs contact check.

(Available only with contact
check setting set to [ON])

Displays menu settings screen (p. 27)

Name \ Description
Displays the presently set trigger.
1 | Trigger setting [INT] Internal trigger
[EXT] External trigger
2 | Sampling data Appears during the sampling data.
Self-calibration Appears during the self-calibration.

Appears when the voltage monitor check function is enabled.

4. | Voltage monitor check Highlighted in reverse video if the voltage is abnormal.

Appears when the contact check function is enabled.

9. |Contact check Highlighted in reverse video if a contact error occurs.

6 Open correction

. Displays the result when the open correction is executed once.
execution result

[ILLOCK] |Appears while the interlock function is activated.

Interlock [K.LOCK] |Appears while the key lock function is activated.

G lEss Displays [I.LOCK] while both the interlock and the key lock functions are

7 activated.

Appears while the instrument is placed in the remote status
Remote [RMT] (communicating with an external device).
Pressing the LOCAL key disables the remote control.

8 | Measurement judgment | Displays the judgment result if the comparator function is enabled.

9 | Voltage monitor value | The voltage produced by the instrument is displayed.

10 | Temperature Displays temperature and humidity if the Humidity Sensor is connected.
Displays an error message if the Humidity Sensor is not connected to the
11 | Humidity instrument (p. 179).

See “2.4 Connecting Humidity Sensor” (p. 32).

Displays the measured value corresponding to the measured value display

12 | Measured value mode (p. 39).
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Displayed Contents of Measurement Screen

Name Description
[MES. V] |Applied voltage for
measurement (p. 41)
Measurement [SPEED] Measurement speed
13 | conditions (p- 43) Pressing the F3 key [MONI]
[RANGE] |Current range (p. 44) changes the contents to be
[DELAY] Delay function (p. 49) displayed.
[AVG] Average function (p. 50)
MES, Y= 100, O%(D1SER  :OFF
SPEED : SLOWZ DELAY: Oms
14 :I::jil:if:‘r;ent See “4.3 Automatic Inspection (Sequence RANGE :ALITO:ZmA — AYE - <OFF

(Sequence program)

Program Function)” (p. 52).

HIOKI SM7110A961-08
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Basic Key Operation

I 1.5 Basic Key Operation

Displaying measurement screen

MEAS |C.CHE|COMP [ELEC [S%S [I-0 |IF  [IMFQO
UFPER LIMIT 0M +2, OOOOET 198
LOWER LIMIT OFF
COMP EEEF Hi OFF
IH OFF
Lo OFF
EXIT | [EDIT |

&

[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 [TAT]

"~ 0.00000E+00s

VY MOMI [MES. V- 100, 001 SER  -0OFF

0. 0% | SPEED =SLOW2 OCHG1: 0, 0=
FOMGE -AUTO 20004 CHARG: 0. 0=

—— ——="C | DELAY : Om= MEAS = 0. 1=
—— =k L AVG tOFF ODCHGZ: 0, 0=

| [_SET ||SWEEFP] | C.CHE | [_MOMI | [MODIFY]

&

2 (o seeat e, [l | o0 [IF [1HFG
. . left or right 0N
aAo ( ght OFF
OFF
OFF +20%
oo me 1 Lo OH
CO COMTEAST B0 BACKLIGHT &0
OWER FREGUEHCY &UTOIEOHZ )
ESET EXEC
| EXIT |

[MENU] [F1] [F2] [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 G and D to select the [SYS] tab.)
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Basic Key Operation

List of menu settings screens

e |C.oHE [CoMP JELEC [Svs [1-0 [IF  [THFO| HEAS |[HSTTE|COMP [ELEC [SvS [I-0 [IF  |INFO

EAS FORMAT EXF DIGIT B . CHECK FRER 200L:Hz

ISP UPDATE OH WOREK, ©  HORMAL [ :10eF)
MODE MES, ¥ CAELE 1. 0m

RIGGER IMTERMAL DEL A Oms

ELF CALIERATIOMN OH E00s OFEM “GLUE -= ———FF

IMTERLOCE OFF COMTACT CHECK OFF LIMIT 0. 00pF

HARGE OFF
URRENMT LIMIT Emf (MES: Emf CHG: Omd )
EXIT EXIT

©)
<
@
<.
)
=

[MEAS] screen
Configuring settings for measurement

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

HEAS [C.CHE|BREIELEC [Svs [1-0 [IF  [IHFO HEAS [C.CHE[COMP [EMEMsvs [1-0 [IF  [IHFO
UWFFER LIMIT OFF O10IH DIAMETER ) S0, Omm oz
LOWER LIMIT OFF D20 0UT DIAMETER) 70, Omm |01 4
COMP BEEF HI OFF T THICKHMESS ) 0, 1mm :*:T
I OFF [BCTUAL ) 500, 00
LO aFF
EXIT EXIT

[COMP] screen
Configuring settings for measured value judgment

[ELEC] screen
Configuring settings for calculating resistivity

MEAS [C.CHE[COMP [ELEC [FREMII-0 [IF  [IHFO HEMS [C.CHE[COMP [ELEC [Svs  [FEM|IF  [THFO
EY CLICE OH TRIG EDGE 04 EDGE
EY LOCK OFF TRIG FILTER OFF
MEMORY OFF C. CHE .~ %, CHE G0 HORMA&L
MOMI CHECK OFF +20% E0M HODE HOLD
OCOUBLE ACTIOH OH EXT I-0 TEST EXEC
LCO COMTRAST 50 EACKLIGHT &0
FOWER FREZUEHCY AUTOCEOHZ)
RESET EXEC
EXLT EXIT

[SYS] screen
Configuring system settings

[I/O] screen
Configuring settings for external control

HEAS [C.CHE[COMP [ELEC [SvS [1-0 || IHFO HEAS [C.CHE[COMP [ELEC [SvSs [1-0 [IF WS
IHTERFACE RS-2320 MODEL SMT110
SPEED Q500 MAIM CPU Y1, 00
DATA OUT OFF SUE CPU Y1, 00
CMO MOMITOR OFF FOWER CPU Y1, 000
CPLD Woodg
SERIAL MO, 123456759
ERIT ERIT
[IF] screen [INFO] screen

Configuring settings for interface Displays the information of this instrument.

Selecting settings items

MEAS |[C.CHE|COMP [ELEC [SvS [T-0 [IF  [TWFO]

EAS FORMAT ExP DIGIT E
ISP UPDATE 0ot
O D d KWNNE ° -:'.
RIGCER IHTERMAL
ELF CALIERATIOM OM EO0s
Move TMTERLOCE OFF
HARGE OFF

Emé [MES: Smi CHE: Omdé)
[EZT.N | [WMOHI ] [MESN |

UREEMT LIMIT

[_ERIT |

[MENU] [F1] [F2] [F3] LF4_]
@Select
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Basic Key Operation

Methods for changing numerical values

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

1 ME&S [C.CHE|COMP |[ELEC [S5v= lt-n Tte  I1heEg
a-D IDOED | TWTT T O 00E+ 150
L OWER LIMIT aFF
M COMP BEEP Hi aFF
ove IH OFF
La aFF
[EXIT | EDIT || |

[MENU] [F1] [FZ] [F3] LF4_]
&

2 (If using the cursor keys)

Iu:nelﬁﬁuulﬁnqplELEclsve It ITE (TN

yoessesscsecMove tothe next | o o I~ QOO0E+ 13k }

ElD digit (left or right) OFF

d OFF Settle

. Change th ical QFF
ange the numerical OFF

.

‘e« ee e value (up or down)

P =

Cancel

(If using the numeric keypad)

ME&S |C.CHE|COMP |ELEC [Sve lt-n I1e  ITwEg

UFFER LIMIT oM | . O000E+ 19k m
LOWER LIMIT oFF Ly } evren

ot 1 00 L SO T sl s o SO B Y P s

- N\ Settle

9

soeeeeeccsseMove to the next
. . digit (left or right) z 2
080
5 6
} E3

3 4
Cancel
1 2
| (1) (2] (2] (4]

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 settled.
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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. 11) beforehand.

( _ ) 1 Check that the power switch is
2 Power inlet in the off position (O).
2 Check that the power voltage
%;% - is in the range indicated on the
@ rear, and then connect the power
cord to the power inlet.

N n g 3 cConnect 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. 11) beforehand.

The measurement leads are optional. (p. 3)
Required leads: Measurement lead (red) and measurement lead (black) x1 each

INPUT terminal @ OUTPUT terminal*—

Black
\ _

—

* Connect the black lead to the GROUND
terminal if both the GROUND and OUTPUT
terminals are grounded.

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 terminal @ %
£ /»\

I 2.3 Connecting Electrode

Be sure to read “Before connecting the measurement leads and electrode to the instrument”
(p. 11) beforehand.

Electrodes are optional. (p. 4)

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

Model SME-8310 Plate Sample Electrode
DSM8104F Interlock Cable

SME-8310 Plate Sample Electrode
INTERLOCK

r
Z5010 Conversion Adapter I
27

,,,,,
n
)

choos |Oco®

=
_I OUTPUT

SM7110, SM7120 Super Megohm Meter

Model SME-8350 Shielding Box

Juswainsea| Joy Buledaid

DSM8104F Interlock Cable

SME-8350 Shielding Box INTERLOCK

Z5010 Conversion Adapter I

rrecccocoo-

Fﬁ% @m0 —]

===a INPUT

= == T >
s | JEE®
©.©@© YY) g@@

~ I OUTPUT =

SM7110, SM7120 Super Megohm Meter

Enlarged view

Model SME-8360 Electrode for Chip Capacitor

INTERLOCK
SME-8360 Electrode for Chip Capacitor ¥ = — — — — — =— — — — —/ 17
Z5010 Conversion Adapter I
. B |
- H
| =i el & s
|
]
[

===q INPUT
= = =)
e
@@@

GROUND E}‘ ssss oo

= I =
OUTPUT

SM7110, SM7120 Super Megohm Meter

b momagammemsemememo

To connect the earth cable of the SME-8360 to the GROUND terminal, use a separate clip-type
lead and clamp the crimp contact with the clip.
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Connecting Humidity Sensor

I 2.4 Connecting Humidity Sensor

Be sure to read “Before connecting the Humidity Sensor to the instrument” (p. 11) beforehand.

The Humidity Sensor is optional. (p. 4)
Required sensor: Model 22011 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.

4 N\
TEMP. SENSOR
terminal 1

I 2.5 Grounding Instrument

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

Choose between connecting the OUTPUT terminal with the GROUND terminal (ground) and
connecting the GUARD terminal with the GUARD terminal using the shorting plug.

(1) If measuring insulation resistance or ground insulation resistance of the measured object * with
one line grounded (Grounding the OUTPUT terminal)
Grounding the OUTPUT terminal allows the negative setting voltage to be applied to the GROUND

terminal.

To measure an object whose one line is grounded, connect the shorting plug as shown in the figure below.
Connect the grounded line of the object with the GROUND terminal (OUTPUT), and the non-
grounded line with the INPUT terminal.

If you connect the grounded line of the object with the INPUT terminal, and the non-grounded line
with the GROUND terminal, a current will leak to the ground, causing an error of the measured
value.

SM7110/SM7120

o INPUT Ammeter
© "
CHARGE
GUARD Measurement

= - voltage
GROUNDC , gsource

Current limiter

OUTPUTC}

CHARGEQ

Shorting plug °

IMPORTANT

Be sure to connect the GROUND terminal to the OUTPUT terminal.

Even when the GROUND terminal is not connected to the OUTPUT terminal, the positive (+)
voltage can be applied on the ground side terminal of the measured object if the GROUND
terminal is connected to the ground terminal of the object. In that case however, noise can be
easily superimposed on the input circuit, resulting in unstable measurement.
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Grounding Instrument

* Arrester, transformer, power transmission line, distribution line, etc.

(1) If setting a guard using a retainer, measurement fixture, etc. (Grounding the GUARD terminal)
Connect the GROUND terminal to the GUARD terminal.
Grounding the GUARD terminal allows the positive setting voltage output from the OUTPUT
terminal to be applied.
Measurement can be done more safely because the potential of the guard circuit equals to the
ground potential. (See the figure below.)

SM7110/SM7120
Ammeter

GUARD GROUND

Measurement

GUARD
— voltage
GROUND —e + source
Current limiter
OUTPUT

CHARGE

Shorting plug

Juswainsea| Joy Buledaid

(2) If measured objects are not grounded

Connect the GROUND terminal to the OUTPUT terminal or the GUARD terminal. Either of them
can be connected to.
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If Measured Object Is to Be Charged Before Measurement (Pre-charge)

2.6 If Measured Object Is to Be Charged Before

34

Measurement (Pre-charge)

Previously charging objects to be measured can accelerate large-capacitance measurements,
which is helpful in various production processes, such as automated capacitor inspection.

Set the pre-charge to [ON] (charges objects). (p. 64)
See “Measurement without use of a measurement fixture” (p. 91).

Connect Model L2233 Clip Type Lead (Black), etc. to the CHARGE terminal. (See the figure below.)

+ In addition to the measurement cables, you will need two black cables for the charge. (Connect to
the CHARGE and GROUND terminals)

» A charge is carried out during measurement of the connected object (while the measurement
voltage is applied).

N
== m;" = WG VOLTAGE. HIOKI @
o=
oo ||
R oo oG
L SF (@) e |E=EE
LE_, LE_,
J
Shorting plug
SM7110/SM7120
INPUT Ammeter
‘GROUND s {/.\\ A
©
GUARD ‘GROUND CHARGE
@ Negative ° GUARDQ_.,* Measurement
side ~ voltage
Measured GROUND + source
— ® object O ?
.[ ’ Positive Current limiter
side OUTPUTO
Rx CHARGE
[AAAA
Measured .
object to be a

Negative side Positive side
9 charged

While measuring R, the instrument charges Rc for the next measurement.

Example of connection (grounding an measured object)
When not using the CHARGE terminal, you can charge up the object Rx, which is connected

between the OUTPUT side and the INPUT terminal, by applying a measurement voltage for a
sufficient period of time before starting a measurement.
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For Safe Measurement

I 2.7 For Safe Measurement

The INTER LOCK terminal is internally connected to Pin 24 of the EXT I/O terminal.
Read “Before controlling the instrument externally” (p. 13) beforehand.

Operating the instrument incorrectly will cause an electric shock because measurement voltage is
output when measurement starts.

Use the interlock function to perform measurement safely.

For example, if the signal for the open lid of the shielding box is connected to the INTER LOCK
terminal on the back of the instrument, the interlock function is activated when the lid is open.

If the pins of the INTER LOCK terminals are open-circuited with the interlock function set to [ON],
the interlock function is activated with the result that the output of measurement voltage and the
measurement function are disabled.

See “4.7 Setting Interlock Function” (p. 62).

How to connect cable for interlock

( )

INTER LOCK terminal

N

Juswainsea| Joy Buledaid

Eo
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 insert
bayonet lugs of the the BNC connector
instrument side. into the instrument

connector.

Bayonet lugs of
INTER LOCK terminal ﬁ%
/g &\@

BNC connector slots
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Outputting Measurement Current Value Converted to Analog Signal

2.8 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.

(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)

No instrument settings are required.

How to connect the output cable to the instrument

( )

D/A OUTPUT terminal

N

ﬁceH .....................

7\
eesdeddqss .....L........W...Eﬂ.. © .

....... 7 G
(& 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 ﬂs
D&

BNC connector slots

5V
—
(- 1kQ
/\/\/\/—D Output terminal (+)
—1{ > GND terminal (GND)
VZa

e
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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 an 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.

* An output is set to 0 V when settings are changed (the range is changed, etc.) or when the
instrument is turned off. 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. 43) and “4.6 Maintaining Measurement Accuracy
(Self-Calibration Function)” (p. 60).

I 2.9 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.

4 N\

Power ON (I) Power OFF (Q)
pOWER

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. 178).
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Inspection Before Use

I 2.10 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?

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.

Is the instrument damaged?

Verifying the instrument on start-up

Inspection items

‘ Solution

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

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

HIOKI
SM7110e Model name
SUFER MEGZOHM METER

Mersion 1.00 &——————————— \/ersion number
LINE FRER:AUTO  I.F:RS-232C(S5000
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.
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B Basic Measurement

3.1 Setting Measured Value Display Mode

Press the MODE key to switch the measured value display modes.
However, the display mode cannot be switched while performing sweep measurement.

IHT IHT
| MODE I
- HA
0.00000E+01 o 0.0000e-1:
¥ MOMI |WES. W: 100, 0%(D1 SER@  :Orc Y MONI |WES. %: 100.0%(0) SEQ 0,
0. 0% | SPEED :SLOWZ DCHGE1: 0. 0s 0. 0% [ SPEED = SLOWZ2 DCHG1: 0. 0s
RAHGE : AUTO:200uf CHARG: 0O, Os RAMGE :AUTO:200u8 CHARG: 0. 0s
--, ——'C|DELAY: Oms MEAS : 0O, 1s -— ——'C|DELAY: Oms HEAS : 0. 1s
-- —%rh | 8YQ  :OFF DCHEZ: 0, Os —— —%rh | 4YQ  :OFF OCHEZ: 0. 0s
[SET | [SWEEF | [C.CHE | [HOHT | [MODIFT] [SET | [SWEEF | [C.CHE | [THOHT | [MODTFY]
Resistance value measurement mode (initial screen) Current value measurement mode W
)
@,
)
<
@
IHT )
(2]
C
0.00000E+00/=
n . RS 3
¥ MOMI |MES. ¥: 100, O(D) SER  :OFF @
0, 0% | SPEED :SLOWZ DCHG1: 0.0s =1
RAHGE :AUTO:200us CHARG: 0.0s
-— -—'C|DELAY: Oms HEAS : 0. 1s
-— -%rh|&YE  -OFF OCHEZ: 0. 0s

[ SET | [SWEEF| [ C.CHE | [ WOMI | [MODIFY]

Surface resistivity measurement mode

d

IHT IHT
0.00000E+00y= 0.00000E+00y=

Y WOMI |MES. Y: 100, OWiD) SER  :0FF Y MOMI |MES. ¥: 100, 0%(D) SER  :0FF
0. OV | SPEED :5LOWE OCHE1: 0. 0Os 0. OV | SPEED :5LOWE DCHE1: 0. 0Os
RAMCE :AUTO:200uf CHARG: Q. 0Os RAMCE :AUTO:200us CHARG: 0. 0s
-- -—"C|DELAY: _0Oms MEAS : 0. 1= -— -—"C|DELAY: 0Oms MEAS : 0. 1=
-— -xrh | &YZ  :0OFF DEHZZ2: 0. 0= -— -xrh | 8Y3  :0FF DCHE2: 0. 0=
[=ET | [SWEEF| [C.CHE | [MOMT | MODIETYI [=ET | [SWEEF| [C.CHE | [WOMT | [MODIETY]
Liquid volume resistivity measurement mode Volume resistivity measurement mode

Measurement conditions must be set to measure surface resistivity and volume resistivity.
See “4.14 Setting Resistivity Calculation (Resistivity Measurement Function)” (p. 74).
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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

[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[COME [F1 Frlsvs [1-0 [IF [IHFO]
080 ME&S FORMAT BJE F ODIGIT &

Ll'sF UFLLIE T
MODE MES, ¥

TRIGGER INTERMAL

SELF CALIEBRATION OH 00 =

IMTERLOCK aFF

CH&RGE aFF

CURREMT LIMIT Em& (MES: Smé& CHE: Omd)
[(EXIT | [_UNIT | [_EXP |

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

Changing displayed digits

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

Press the [F1], [F2], [F3], or [F4] key to change the number of the displayed digits.

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

MEAS |C.CHE|COMP JELEC [SYS |I-0 |TF  [IMFO]
(J[][) ME&S FORMAT EXP DIGIT)

DISF UFDATE Y
MODE MES, ¥

TRIGZER IMTERMAL

SELF CALIERATION OM E00=

IMTERLOCK OFF

CHA&REE OFF

CURREMT LIMIT Emi [MES: Sm& CHE: OmA)
[EXIT |2 1[4 1[5 1[& ]

[MENU] [F1] [F2] [F3] [F4]
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Setting Applied Measurement Voltage

I 3.2 Setting Applied Measurement Voltage

If using the internal power supply

Press the VOLT A key or the VOLT ¥ key on the measurement screen to change the applied
measurement voltage.
Pressing the F4 key [MODIFY] enables also the function keys to be used to select the voltage.

IMPORTANT

If the measurement voltage setting or the charge setting is changed after the current limiter has
been set and if the current limiter exceeds the upper limit, the current limiter is set to the largest
value among the settable values.

See “4.9 Limiting Current Flowing Through Measured Object (Current Limiter)” (p. 65).

The numerical value can also be changed with the numeric keypad.
See “Methods for changing numerical values” (p. 28).

1 Select the voltage.

o
QO
@.
(¢}
=
]
Q
(2]
c
=
]
3
]
>
=X

0.1,0.5,1, 2.5, 5, 10, 25, 50, 100, 250, 500, 1000, 1500*, 2000* (Default setting: 0.1)
* Can be set only for Model SM7120

Press the F4 key [MODIFY] on the measurement screen to display the following screen.

- 0.00000E+00¢

_ ¥ WONI | MES. v, IEDDMEY 01 SEQ  :OFF
0. 000V | SPEED mewwe DCHE1: 0. 0s
RAMCE : AUTO:20004 CHARG: 0. 0s
-- ——'C|DELAY: Oms MEAS : 0. 1s
-— —%rh | AY3  :OFF DCHEZ: 0, 0s
[(E®IT | [(DISC | [(HI-Z | [(EDIT |

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

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

cesssssssss MOve to the next
digit (left or right) }
a5 cregere 00005+uug
."“."numené:al value 100, 0 SEQ :OFF
(up or down) DCHE1: 0. Os

e
eeece

RANGE :AUTO :200ué  CHARG: 0. Os
~— -—*C|DELAY: _ Oms HEAS : 0. 1=
. —%rh | AYG  :OFF OCHEZ: 0. Os }

Cancel
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Setting Applied Measurement Voltage

2 Select a status in which the instrument is placed on completion of the measurement
between the electric discharge and the high-impedance.

When in a discharge state, a constant current is discharged at the current value set on the
current limiter.

[DISC (D)] Sets to the electric discharge status (default setting).
[HI-Z (Z)] Sets to the high-impedance status.

| INT|

"~ 0.00000E+00¢

Y MOMI |MES, v :EEDBEEN' (01| SE@ :OFF

0. 000Y | SPEED : SLOWS DCHG1: 0. 0s

RAMCE :AUTO :20004 CHARG: 0, Os
-— ——'C|DELAY: Oms MEAS : 0O, 1s
- —%rh | AYE  :OFF DCHGZ: 0, Os
(E®IT | [DIsC | [(HI-2 | (EDIT |

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

When the sweep function is enabled:

The instrument will be in the electric discharge state when sweep measurement ends,
regardless of this setting.

If using the external power supply

Set the voltage value for resistance calculation to [EXT.V].

| INT|

) 0.00000€e+00¢

GGD Y MOMI |E%T, v - NI SER :OFF

I:ll I:":":l"lll Lo B Y P S PR - DEHG1 = l:ll DS
FOMGE -AUTO 20004 CHARG: 0, 0=

—— ——="C|DELAY : Oms= MEAS = 0. 1=
—— =¥rh|&VE :0OFF OCHGZ2: 0. 0=

(E=IT | [OIsC | [(AI-2 ]

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

See “4.4 Setting Voltage Value for Resistance Calculation” (p. 56).
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Setting Measurement Speed

I 3.3 Setting Measurement Speed

The slower measurements are, the more the accuracy improves.
Pressing the SPEED key on the measurement screen changes the measurement speed.
See “Current measurement accuracy” (p. 157).

Some measurement speeds are not available depending on the current range setting. If the
measurement speed cannot be changed, check the current range.
See “Available setting depending on current ranges and measurement speed” (p. 43).

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

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

W
)
Press the F4 key [MODIFY] on the measurement screen to display the following screen. %
<
THT] 8
(2]
<
©
0.00000E+000 g
Y MOHI | WES, VY—22_2N0) SER :OFF =
0, 0\ [ SPEELC S OCHG1: 0. 0=
R&HGE T Z7=-2J0ud CHARG: 0. 0s
—— ——"C | DELAY : Oms MEAS = 0. 1=
—— —Hrh|a¥Gs :0FF OCHGZ: 0, 0=
[EXIT | L+ I+ |

[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 SLOW?2.
The measurement speed changes every time the F4 key [1] is pressed in the following order:
SLOW2, SLOW, MED, FASTZ2, and FAST.

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

Measurement
speed FAST FAST2 MED SLOW SLOW2
Range

20 pA - - -
200 pA - -
2nA
20 nA
200 nA
2 A

20 pA
200 pA
2 mA

RN N N N NN
NN N N N N NN
NN N N N N NN

NN N N AN ENEN
NN N N AN ENEN
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Changing Current Range

I 3.4 Changing Current Range

44

Change the current range if the measured current value or the measured resistance value exceeds
the measurable range or if measurement with another measurement accuracy is preferred.
See “Current measurement accuracy” (p. 157).

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. 43).

Press the RANGE A key or the RANGE V¥ key on the measurement screen.
Pressing the F4 key [MODIFY] enables also the function keys to be used to select the current
range.

20 pA, 200 pA, 2 nA, 20 nA, 200 nA, 2 uA, 20 uA, 200 uA, 2 mA, AUTO (Default setting: AUTO)

Press the F4 key [MODIFY] on the measurement screen to display the following screen.

INT|
0.00000€E+00¢
Y MOMI |MES, V: 100, 0%i0) SER@  :0OFF
0, 0% | SPEED == OCHG1: 0, 0=
EAHGE | AEppeE=niaify  CHAREG: 0, 0=
==, —— L |UELMT - T MERS = 0, 1=
|RANGEV| ——, —®%rh | AaVE  0OFF OCHGz: 0, 0=
[(EXIT | [(&UTO | [(HOLD | [+ [+ |

[MENU] [F1] [FZ] [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 upper range.

Pressing the F4 key [1] switches the current range to the next lower range.



Connecting Measurement Leads or Electrode to Object to Be Measured

3.5 Connecting Measurement Leads or Electrode to
Object to Be Measured

Be sure to read “Before connecting the measurement leads or electrode to an object to be
measured” (p. 12) beforehand.

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 is 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 in weight.

» Small amount 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. 89).

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

o
Q
@,
o
<
[0}
Q
7
c
=
@
3
[0}
S
=

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. 12) beforehand.

Internal trigger (INT) (default Pressing the START key results in a measurement voltage applied, and
setting) then starts a measurement.

Pressing the STOP key stops applying the voltage and the
measurement.

External trigger (EXT) Pressing the START key results in a measurement voltage applied.
Inputting a trigger signal starts a measurement.
Pressing the STOP key stops applying the voltage.

s \

» An measurement voltage is reduced to 0 V when the measurement is stopped. No trigger cannot be
accepted.

* A voltage between the OUTPUT terminal and the INPUT terminal is discharged (placed in a discharge
state with the current limiter connected). (The output of the CHARGE terminal is basically the same as
the OUTPUT terminal. Therefore, the CHARGE terminal is also discharged in a manner similar to the
OUTPUT terminal.)

. J

I 3.7 Confirming Measurement Results

Detecting a measurement abnormality
If the measurement is not correctly performed, an error message appears on the screen, and ERR
signal is output from EXT /O terminal.
See “Measurement errors” (p. 179).

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 SR Cause
indication
Resistance value
Current The measured value exceeds the indication range
— of the present current range.
Surface resistivity Rs [Current Over Range] | * This means that the resistance is low.
Volume resistivity Rv
Liquid volume resistivity RL
[+Over°C] The measured value is greater than 80.0°C.
Temperature
[-Over°C] The measured value is smaller 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 as an example here.

Examples of setting contents

Measured value display mode Resistance value measurement mode (initial screen)
Measurement voltage [100 V]

Current range [AUTO]

Measurement speed [SLOW2]

Set the trigger source to the internal trigger (INT).

1 Press the MODE key to display the Resistance measurement screen. (p. 39)

| MODE | [ INT|

"~ 0.00000E+0(2

Y MOHI [MES, %: 100, 0%(0) SER  :0Fr
0, oV [ SPEED - SLOWZ OCHG1: 0, 0=
RAMGE -AUTO-20008 CHARG: 0. 0=
—— ——"C | DELAY : Om= MEAS = 0. 1=
—— =Xrh|&YE :0FF DCHGZ: 0. 0=

[_SET | [SWEEP]| | C.CHE | | MOMI | [MODIFY|

o
Q
@,
o
<
[0}
Q
7
c
=
@
3
[0}
S
=

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

2 Press the VOLTA key or VOLTV key to set the measurement voltage to [100 V].
(p. 41)

| INT]

) 0.00000E+00¢

__|% MOWI |MES %, 100, 0%|D) SE@ :0OFF
0, 0% | SPEEL - =05 ODCHG1: 0. 0=
ROMHGE -aUTO 20008 CHARG: 0. 0=
—— —="C | DELAY : Om= MEAS - 0. 1=
—— —Xrh|&YGE :0FF OCHGZ2: 0, 0=

|_SET | [SWEEF ]| [_C.CHK | |_MOMI | [MODIFY

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

VOLTY

3 Press the SPEED key to set the measurement speed to [SLOW2]. (p. 43)

IHT|
0.00000c+00¢
VY MOMI | MES, Ve—===='(01 SE& :=0FF
0, % [ SPEEL | SLOW:2 OCHG1: 0, 0s
ROMHGE =S ZT2-2J0us  CHARG: 0, 0=
—— ——"C | DELAY : Om= MEAS = 0. 1=
—— -Xrh|&YE :0OFF OCHG3Z: 0. 0=
[_SET | [SWEEF | |_C.CHK | [_MOMI | [MODIFY|

47



48

Basic Measurement Examples

4 Press the RANGEA key or RANGEYV key to set the range to [AUTO]. (p. 44)

[ INT]

"~ 0.00000E+000

Y MOMI (MES, %= 100, O%(D) SER :0FF
0, 0V | SPEEL === OCHG1: 0,0s
RAMGEL: AUTO :200uf | CHARG: 0. 0=
—— —="C | DELAN= —— ME&S - 0. 1=
—— =Xrh|&YGE :0FF ODCHGZ2: 0. 0=

|_SET | [SWEEP | |_C.CHK | | MOMI | [MODIFY]|

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

HIOKI
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0 5000 000LERE
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A measurement voltage of 100 V is applied on both ends of the capacitor and the resistance
value is measured.

7 Press the STOP key to stop the measurement.
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n Applied Measurement

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

For the case of external trigger (EXT), set the time from when a trigger is input to when a
measurement starts. (The delay time elapses after a 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 PresstheF4 key [MODIFY] to enable the measurement conditions to be changed.
INT]|

0.00000€e+000

VY MOMI [MES. M- 100, OM(0)1 SER  -0OFF

0, 0% | SPEED -SLOW2 OCHG1: 0, 0=
ROMGE -aUTO - 20008 CHARG: 0, 0=

—— —="C|DELAY : Oms MEAS = 0. 1=
—— =¥rh|&VGE -0OFF DCHEZ - 0

[CSET_] [EWEEF] [C.CHE ] [MOHI || MODIFY)|

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

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

2 Setthe delay time.

0 ms to 9999 ms (Default setting: 0 ms)
INT]|

0.00000E+000

VY MOMI [MES. M- 100, OO0l SER -0OFF

0, ooy | SPEED = SLOW2 OCHG1: 0. 0=

ROHGE 2L T2 -200ns CHARG: 0, 0s

——, ——"C [ DELAY | Im= MESS = 0. 1=

O D —— —Erh | AVLE S SS OCHGzZ: 0, 0=
[_EXIT | [_EDIT |

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

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

IMT]

NN 0000E+nnn ) =)

digit (left or right) 100, OVID) SE@  :OFF

|:| SLOWZ DCHG1: 0, 0s
A0 change the E—iT==20uf CHARG: 0, Os

ecoe
eecece

numerical value v [[000fms ME&S - 0, 1=
seeese(upordown) )T DCHEZ: 0. 0= }
|
Cancel
The numerical value can also be changed with the numeric keypad. See “Methods for changing
numerical values” (p. 28).
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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.

0.00000€e+000

VY MOMI [MES. V- 100, OM(0)1 SER  -0OFF

IHT]

0, 0% | SPEED -SLOW2 OCHG1: 0, 0=
FOMGE -AUTO 20004 CHARG: 0, 0=

—— ——="C|DELAY : Oms= MEAS = 0. 1=
—— =¥rh|&VE :0OFF DCHCEZ-__ 0

[CSET_] [EWEEF] [C.CHE ] [MOHI || MODIFY)|

[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] If measured value fluctuates significantly, the instrument discards the internal average
value and calculates another average value. Set [AVG] to [HOLD], and then set the
average frequency.

[HOLD] Moving average (However, arithmetic averages are calculated with the trigger source
setting set to the external trigger and the sequence measurement set to off.)

[OFF] Does not perform the average process (default setting).
IHT|

"~ 0.00000E+000

VO MOMI [HMES V- 100, O%iD) SE@ -0OFF

0, 000Y | SPEED :SLOWE DCHE1: 0, 0s

RAMGE -AUTO:200ud CHARG: 0. Os

—— —=*C | DELA s MEAS : 0. 1=

qHp —lmzenlave |- DCHG2: 0. 0=
[(E=IT | [ OFF | ( euTO | [CHOLD |

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

0.00000€e+000

V' MOHI |WES, %: 100, 0%iD0) SER  :=0FF
0, gooy | SPEED =SLOW2 OCHG1: 0, 0=
RAMGE =AUTO 2000 CHARG: 0. 0=

—= —="C | DELAY - MEAS = 0. 1=
al-p —== —srh [ avG  EMNOENE | OCHGZ: 0. 0= | Pressing the F4 key
[_EXIT | [ OFF  _eoiw g (HOLD | [_EDIT | [EDIT] enables the

numerical value to be

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

IHT]

IHT ]
0 00000 p o=
E+UUQ Settle
:.......:....Movetothenext Vo {00, 0Yi0) SEQ :0OFF
: : digit (leftor right) |b:51 owz OCHG1: 0. 0s

E: F'.LITI:I 20008 CHARG: 0, 0=
MEAS = 0. 1=

G D Change the

: Y- : .
numerical value - - >
oo o o JzHoL fH0E] | DCHEZ: O, 0s } g
L o)
Cancel Q
<
8
Numerical value can also be changed with the numeric keypad. See “Methods for changing @
numerical values” (p. 28). o
3
=4
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Automatic Inspection (Sequence Program Function)

4.3 Automatic Inspection (Sequence Program
Function)

Be sure to read “Before removing the measured object” (p. 13) beforehand.

After a test pattern including discharge, charge, measurement and discharge is set, the tests can
be executed in sequence (sequence measurement).
Thus, the time of applying the measurement voltage to the object to be measured can be controlled

accurately.
The sequence measurement can inspect objects under the equal condition by setting the following
items first.
[DCHG1] Discharge 1 Sets the discharge time before measurements start.
[CHARG] Charge Sets the charging (voltage application) time before
measurements start.
[MEAS] Measurement Sets the measurement time. The measured value is output at
this time.
[DCHG2] Discharge 2 Sets the discharge time after measurements complete.

Set them on the Measurement screen.

1 PresstheF4 key [MODIFY] to enable the measurement conditions to be changed.

If no items are displayed, press F3 key [MONI] to switch the measurement condition display.
However, sequence measurement cannot be selected while the sweep function is enabled
(sequence measurement will be disabled).

0.00000€e+000

W OMOMI [ WES, V- o100, 0%iD)] SER -OFF

IMT]

0, oY | SPEED - SLOW2 OCHG1: 0, 0=
FOMGE -AUTO 20004 CHARG: 0. 0=

—— ——="C | DELAY : Om= MEAS = 0. 1=
—— =¥rh | &VE  :0OFF DCHEZ-__ 0

[(SET_] [EWEEF] [C.CHE | [(HOHI | |MODIFY)|

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

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

2 Select whether to perform sequence measurement or not.

[ON] Yes
[OFF] No (default setting) (Measurement will be done continuously.)
| IHT |
O D __ 1'% MAHI |HES Vo100, 0viD) SER [ EE
0, 000y | 'SPEED = SLOW: OCHE 1= Os
FAHGE -AUTO 20004 CHARG: 0, 0=
——, ——"C | DELAY - Oms ME&S : 0, 1=
—— —Hrh | &5 :0OFF OCHGZ2: 0. 0=
[EXIT | [ OFF | [ OH |

[MENU] [F1] [F2] [F3] [F4]
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Automatic Inspection (Sequence Program Function)

3 i [ON] is selected, set the save number.

0 to 9 (default setting: 0)

0.00000E+000

CIElD __ % MAHI | MES, W= 100, OYiD1 SEQ

IHT]

L, ol | SFEEL -SLUWS LCHG Y ===

RAHCE -AUTO:200uf CHARG: 0, 0s
—, —"C|DELAY: 0Oms MEAS = 0O, 1=
—, —xrh | &¥G  :OFF OCHGZ: 0, 0s
[(E=IT J[oFF J oM 1+ 1 * |

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

Press the F3 key [|] or F4 key [1] to select a number.

4 Set the discharge time before measurements start.
Press F3 key [ms/s] to switch the unit.

0 ms s to 999.9 s (default setting: 0.0 s) >
B
IHT] o3
o
<
E+00¢ g
&
Y MOMI MES Voo 100, 0vio) SER == %
al~b 0. 000Y | SPEED = SLOWZ DEHGumS 3
REAHGE :ALUTO 20008 CHARG =2 @
—— ——"C | DELAY : Oms MEAS = 0. 1= =S
-, —xrh | &YGE 0FF OCHGZ - 0 0= Pressing the F4 key
|_EXIT | | ms-= | [ EDIT | [EDIT] enables the

numerical value to be

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

If the setting of the voltage output function for no voltage output is set to [DISC (D)], the
measurement object is discharged while no measurement is performed. The instrument will not
discharge voltage if it is disconnected from the measured object by external relays or if the setting of
the voltage output function for no voltage output is set to high impedance ([Hi-Z]).

In such case, set Discharge 1 ([DCHG1]). Also, set the setting to Discharge 1 ([DCHG1]) when
electric charge is remaining in the measured object due to repeated measurement.
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Automatic Inspection (Sequence Program Function)

5 Set the charging (voltage application) time before a measurement starts.
Press F3 key [ms/s] to switch the unit.

0 ms to 999.9 s (default setting: 0.0 s)

| INT|

"~ 0.00000E+000

WOMOMI |MES. W: 100, 0MID) SER  0OH:=0
0, oooy | SPEED - SLOWZ OCHG et
a-b RA&HGE -&UTO :200us  CHaRG . IIENR=

==, == L | UELAY: Um= MERS ==

——, —Xrh | &¥E  :0OFF OCHGz2: 0, 0= Pressing the F4 key
[E®IT | [ ms-= | | EDIT [EDIT] enables the

numerical value to be

[MENU] [ F1 ] [ F 2 ] [ F 3 ] [ F 4 ] Changed_

6 Set the measurement time.
Press F3 key [ms/s] to switch the unit.

1 ms to 999.9 s (default setting: 0.1 s)

| INT |

"~ 0.00000E+000

Y MOMI [MES. %: 100, OM(D01 SER@ :-0OM:0
0, ooy | SPEED = SLOW2 OCHG1: 0, 0=
RAHGE -AUTO 20008 CHARG — =
OE|D —— ——"C|DELAY: 0Oms MEAS | =
—=, —ErhO | &YLE  CUFF ULHL=" "2 22 Pressing the F4 key
[_ERIT | |_m=z-= | [ EDIT | | [EDIT] enables the

numerical value to be

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

The time specified for sequencing measurement

For the sequencing measurement, the instrument measures a measuring object repeatedly during
the measurement time specified in the [MEAS] field at a measurement speed specified in the
[SPEED] field.

Example: [SPEED]=FAST(4.1 ms), [MEAS]=24 ms

[MEAS] setting | 24 ms k—

Practically, the measurement lasts 0.6 ms longer than the specified time.

41ms|41ms|41ms|41ms|41ms| 4.1ms
Actual measurement time

Sequencing
measurement
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Automatic Inspection (Sequence Program Function)

In the following case, the actual measurement time the sequencing measurement requires
becomes longer than the measurement time specified in the [MEAS] field.

When the specified time of the sequencing measurement is shorter than the interval calculated
from the measurement speed setting specified in the [SPEED] field.

Example: [SPEED]=FAST(4.1 ms), [MEAS]=1 ms

[MEAS] setting |1 ms I|<

Practically, the measurement lasts 3.1 ms longer than the specified time.

4.1 ms
Sequencing Actual measurement time
measurement > t

As described above, the overall time of the sequencing measurement becomes longer, which does
not affect charging and discharging times.

7 Setthe discharge time after measurement completes.
Press F3 key [ms/s] to switch the unit.

0 ms to 999.9 s (default setting: 0.0 s)

| INT|

"~ 0.00000E+000

VY OMOMI [ MES. M- 100, 001 SER  :=0M:0

0, QooY | SPEED - SLOWZ OCHG1: 0,.0=
EAHGE - AUTO 20008 CHARG: 0, 0=
——, —"C | DEL&Y - Oms= MEAS B
G D ——, —Xrh | &W3E  -0OFF OCHGZ 'mi Pressing the F4 key
|_EXIT | [_ms<= | | EULI | | [EDIT]enables the

numerical value to be

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

During discharge states (and also stopped states), the circuit between the measurement input terminal
and the OUTPUT terminal is connected to another circuit consisting of the current limiter and the input
resistance (approximately 1 kQ) in the current measurement block that are connected to each other in
series.
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Setting Voltage Value for Resistance Calculation

I 4.4 Setting Voltage Value for Resistance Calculation

Although resistance values are calculated from currents and voltages measured by this instrument,
you can also set the voltage to any optional value and enables the instrument to calculate
resistance values.

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

1 Select the voltage to be used for calculating resistance values.

[EXT.V] Use any optional voltage. (when the external power supply is used)
[VMONI] Use the voltage measured by the instrument (voltage monitor value).
[MES.V] Use the voltage set as the applied voltage for measurement (default setting).

MEAS [C.CHE|COMP [ELEC [SvS [I-0 [IF  [IWFO|

ME&S FORMAT E=F DIGIT E

OISF UFDATE o
al-lD —_ mace HES. ]

TRIGGER P

SELF CALIEBRATIOW OM EOO=

IHTERLOCK OFF

CHARGE OFF

CUREEHT LIMIT Em& [(MES: Smé CHG: Omd )

EXIT [EXTN | [WMOHT | [MESY |

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

If high-speed measurements are carried out with the V mode set to [VMONI], resistance values can be
measured to be lower than actual values because measurements start before measurement voltages
sufficiently increase.

If the sweep function is enabled, you will not be able to select [EXT.V].

2 If [EXT.V] is selected, set the voltage value.

0.1V to 5000.0 V (default setting: 0.1 V)

MEAS |C.CHE|COMP JELEC [SYS |10 |IF  |IMFO]

ME&S FORMAT EXP DIGIT &

DISF UFDATE M

080 & MODE EXT. SET,) I/

TRIGRER IMTERHAL

SELF CALIERATION OM E00=

IMTERLOCE OFF

CHA&REE OFF

CURREMT LIMIT Smé (MES: EmA CHE: OmA1 [  pressing the F4 key
[(E=IT | [EDIT | [EDIT] enables the

numerical value to be

[MENU] [F1] [F2] [F3] [F4] changed.
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Setting Voltage Value for Resistance Calculation

|[MEAS |C.CHE[COMP [ELEC [SvS [1-0 [IF

[IHFO
eeececsccecMove to the next EF DIGIT & }

. : s . H
: .+ digit (left or right) ET, 4 SET) [0 Settle
dl-|D  change the THTERMBL
Y numerical value |[[OH OH g00=
*=====*(yp or down) EEE
CURREMT LIMIT Em& (MES: Smi CHE: Omé) }
Cancel
Numerical value can also be changed with the numeric keypad. See “Methods for changing
numerical values” (p. 28).
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Changing Measurement Starting Conditions (Trigger Function)

4.5 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, a
measurement starts.

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

/\ WARNING

When the START key is pressed, a hazardous voltage is generated at the
0 measurement terminal. To avoid an electric shock, do not touch the tip of the
measurement lead.

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 [ELEC [5vS [I-0 |IF  [IMFO]

MEAS FORMAT ExP DIGIT &

DISF UPDATE OM
MODE LT

<J[][> TRICGER I THTERHAL

SELF CALIERATION o S00s

IMTERLOCK OFF

CHARGE OFF

CURRENT LIMIT Em& [MES: Smé CHE: Om&)
[(EXIT | [_EXT | [__INT |

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

If the sweep function is enabled, you will not be able to select [EXTERNAL].
See “Sweep function limitations” (p. 79)
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Changing Measurement Starting Conditions (Trigger Function)

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, a measurement is performed once.

 For inputting triggers to the EXT I/O
When the TRIG terminal of the EXT 1/O terminal on the rear is short-circuited with the ISO_COM
terminal, a measurement is performed once. (p. 124)

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

IMPORTANT

« If it is set to the internal trigger, the trigger input to the EXT 1/0 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)

4.6 Maintaining Measurement Accuracy

60

(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 five 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 warming-up 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.

L

How to execute the self-calibration manually

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

Procedure to display the settings screen: (Measurement screen) MENU key > OD [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.CHE|COMP [ELEC [SvS [I-0 [IF  [IWFO|
MEAS FORMAT EXF DIGIT E
OISP UPDATE oM
HMODE HMES,
TRIGGER =EEERHAL
G D ___GBELF CALIERATION! MR E0O0s=
INTERLOCE T
CHARGE OFF
CURRENT LIMIT EmA (MES: Em& CHG: Om&d
[EXIT | [EXEC | [ OM | [OFF |

[MENU] [F1] [F2] [F3] [F4]
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Maintaining Measurement Accuracy (Self-Calibration Function)

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

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

MEAS |C.CHK|COMP JELEC [S%S |10 |IF  [IMFO]
EAS FORMAT EXP DIGIT &

ISP UPDATE M
MODE MES, ¥

RIGRER IMTERMAL

<J[][> ELF CALIERATION OH | )=

TMTERLOCE OFF

HARGE OFF

URREMT LIMIT Emf (MES: Smd CHE: OmA)
[(E=IT | [EDIT |

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

|MEAS |C.CHE|COMP JELEC |S8vs |I-0 |IF

secseesececMove to the next
. digit (left or right)

G D Change the

numerical value
‘eeeeces(up or down)
—mreac

CURREMT LIMIT

e

ExF DIGIT &
o

MES. W

INTERMAL

[OH OH B0l

OFF
OFF
Emé (MES: EmA CHG: Omé)

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

[1HFO]
) =]

Settle

) =

Cancel

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

[numerical values” (p. 28).

HIOKI SM7110A961-08
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Setting Interlock Function

I 4.7 Setting Interlock Function

It is considered to be safe to install the interlock on another installation because the measurement

voltage is not output when a shielding box lid is open.

Use the interlock function for such a case.

The output of measurement voltage and the measurement function are disabled when the interlock

function is activated.

If the interlock setting is set to [ON] while the terminals of the INTER LOCK terminal are open, the

interlock function is activated and the interlock cannot be set to [OFF] on the settings screen.

Either deactivate the interlock (p. 63) or set the interlock setting to [OFF] by using the following

method.

 Turn off the instrument once and then turn on it again while pressing both the MENU key and the
down cursor key.

» Send the command : INTerlock OFF through the USB, the RS-232C, or the GP-IB
communication.

First, connect the instrument and the shielding box with each other.
See “2.7 For Safe Measurement” (p. 35).

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

[ON] Enabled
[OFF] Disabled (default setting)

1 Press the F3 key [ON].

MEAS |C.CHE|COMP JELEC [SYS |10 |IF  |IMFO]

EAS FORMAT EXF DIGIT &

ISP UPDATE aH

HMODE MES,

RIGEER IHTERMAL

ELF CALIERATIDH = g00=
O@D INTERLOCEK

T LCHARGE o

URREMT LIMIT Emd [(MES: Smd CHE: Omid

[EZIT | o4 |[_OFF |

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

The confirmation dialog box is displayed.

MEAS |[C.CHE|COMP [ELEC [5vS [I-0 |IF  [IMFO]

H ne CoDkinT |l =] OICIT o
o IMNFO:012
Set interlock OM. OK?
TH
=H
IH
C
CURREMT LIMIT Em& (MES: Emf& CHG: Om&)

oK | CAMEEL

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

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

2 Press the F2 key [OK].

Interlock function is [ON] (Enabled).
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Setting Interlock Function

How to deactivate the interlock
To deactivate the interlock, perform one of the following ways:
* Input 0 V to the INTER LOCK terminal.
 Short-circuit between the INTER LOCK terminal core wire and shield.
» Connect the signals INTERLOCK and ISO_COM in the EXT I/O terminal with each other to short-
circuit them.
See “9 External Control (EXT 1/O)” (p. 123).

INTER LOCK terminal

it

L 5o

Short-circuit between the terminals to deactivate the interlock.
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Setting Pre-charge

I 4.8 Setting Pre-charge

The CHARGE terminal can be used to charge measured objects before measurement (pre-
charge). Thus, this setting enables required times for automatic measurements for objects such as
capacitors to decrease.

IMPORTANT

If the measurement voltage setting or the charge setting is changed after the current limiter has
been set and if the current limiter value exceeds the upper limit, the current limiter is set to the
largest value among the settable values.

See “4.1 Starting Measurement After Measured Value Becomes Stable (Delay Function)” (p. 49).

To connect objects to the instrument, see “2.6 If Measured Object Is to Be Charged Before
Measurement (Pre-charge)” (p. 34).

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

[ON] Charges objects to be measured.
[OFF] Does not charge objects to be measured. (default setting)

MEAS |C.CHE|COMP JELEC [3%S |I-0 |IF  [IMFO]

EAS FORMAT EXP DIGIT &
ISP UPDATE aH
HMODE MES,
RIGGER IHTERMAL
ELF CALIERATION OM g00=
IHTERLOCK ~eo
GE]D HARGE
URREHT CIMIT = MES: Sm& CHE: Oma)
| ExlT | o4 || _OFF |

[MENU] [F1] [F2] [F3] [F4]
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Limiting Current Flowing Through Measured Object (Current Limiter)

4.9 Limiting Current Flowing Through Measured
Object (Current Limiter)

The current limiter can be used to limit currents flowing through measured objects. Thus, the
measured objects can be charged faster, and it will also prevent objects from being damaged.
The current in the CHARGE terminal can also be restricted by the current limiter.

The value you can set varies according to the charge setting (p. 64) and the measurement
voltage setting (p. 41) (p. 66).

IMPORTANT

If the measurement voltage setting or the charge setting is changed after the current limiter has
been set and if the current limiter exceeds the upper limit, the current limiter is set to the largest
value among the settable values.

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

1.8 mA, 5 mA, 10 mA, 50 mA (default setting: 5 mA)

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

HEAS FORMAT ExP DIGIT & >

DISF UPDATE M o

MODE MES, ¥ =

TRIGGER THTERNAL ®

SELF CALIBRATION O B00s g

THTERLOCK OFF o

CHARGE s 3

GE|D CURREHT LIMIT  JEWD (MES: Smé CHG: Omé ) g
(EZIT | L+ 1Lt |

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

Press the F3 key [|] or F4 key [1] to select a value.
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Limiting Current Flowing Through Measured Object (Current Limiter)

Current limiter set value

66

Current value
Charge setting | Set voltage range Set value Total current | Measurement Charging
system system
ON 0.1V to250.0V 50 mA 50 mA 5mA 45 mA
10 mA 10 mA 5mA 5 mA
5 mA 5 mA 5mA 0mA
250.1 V to 1000.0 V 10 mA 10 mA 5mA 5 mA
5mA 5 mA 5mA 0mA
1000.1 V to 2000.0 V 1.8 mA 1.8 mA 1.8 mA 0 mA
OFF 0.1V to 250.0 V 50 mA 50 mA 50 mA 0 mA
10 mA 10 mA 10 mA 0 mA
5mA 5 mA 5mA 0mA
250.1 V to 1000.0 V 10 mA 10 mA 10 mA 0 mA
5mA 5 mA 5mA 0mA
1000.1 V to 2000.0 V 1.8 mA 1.8 mA 1.8 mA 0 mA

» The set voltage range of 1000.1 V to 2000.0 V is available for Model SM7120 only.

* Limiter accuracy: £10%
However, the value is defined only when the output is equal to or greater than the minimum
generated voltage (a voltage drop due to the output impedance of the voltage generating circuit
and the input impedance of the measurement circuit).

* If the sweep function is enabled, the highest set voltage in the step list will be used.

|

Limit current

‘ Minimum generated voltage

50 mA 60V
10 mA 12V
Measurement system

5mA 6V
1.8 mA 24V
45 mA 09V

Charging system
5mA 0.1V
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Auto-Range Timeout Function

I 4.10 Auto-Range Timeout Function

If the guarding and shielding of the instrument and measurement paths are not effective enough,
the instrument can be adversely affected by external noises or other factors, resulting in unstable
measurement. If you use the auto-range function in such environments, the instrument will
repeatedly switch between ranges, causing measurement to continue with a voltage outputted.
Using the auto-range timeout function can forcibly stop range switching in order to start
measurement once the range switching has repeated four times. The range switching count will be
reset at the start of the next measurement.

Activate this function under the following conditions:
* When a measured value is not updated due to repeated range switching
* When a measured value is not updated and the HIGH VOLTAGE LED is steadily on even after
the measurement time set in [MEAS] has elapsed during auto-testing (sequence program
function)

IMPORTANT
When the auto-range timeout function is activated, the instrument may perform measurement
using a range other than the most appropriate one. This will cause a value that falls outside

>
the accuracy guarantee range or the message [Current Over Range] to appear. When the 3
displayed value falls outside the accuracy guarantee range, the symbol [VAL?] will appear at the 5
top-right of the measurement screen. Please be advised that measured values with the symbol =
[VAL?] may not accurate enough for use. In addition, please recheck the guarding and shielding o
of the measurement paths for validity. Note that the symbol [?] will appear in the list screen of the 2
. . -
internal memory and sweep list measurement screen. g
L J 3
35
THT IMEASTCAL [ W.CHE T C.CHE [ OFEH [ === HEMORY LIST -
WAL POt IN 9.22352E-11 @ | 24.43°C 47.7%rh HES, ¥ HEASUREMEMT Y HMOMI
@ 1 23456E+1 i poZ IM  924670E-11. 2443°C AT.THCR 0, 1Y  371T23E+09 0. 100y
CR | Bim osmenE e aan Gy SELEIRE) 8
- .. - . - T N Al .
guggNéu EEEEE gEgﬂEDWD] SEQQ];DNDIDDS D05 IH 9.26?19E—1mg 24.42°C 4?.Bx:h 0. 1% 224151E+03. a, 1004
RAMGE :AUTO=200u4 CHARG: 0. 0s gg$ _— ng gﬂi i I ng Bﬂ: —_—
i e e s f08 ——— NO DATA —— | poF - —- NO DATA --—
[CSET_| [SWEEF] |_C.CHE | [(MOHI | [MODIFY] [(EXIT | CLEAR FRVIEW [(MONI | [EWFSET]

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

[ON] Auto-range timeout enabled
[OFF] Auto-range timeout disabled (default setting)

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

ISF UFDATE aH
HMODE MES. ¥
RIGEER IHTERMAL
ELF CALIERATION OM g00=
IHTERLOCK aFF
HARZE aFF
URREMT LIMIT T MES: Sm& CHE: Omd)l
OGD TN RARHGE T. 1T
[(EXIT | o4 |[_OFF |

[MENU] [F1] [FZ] [F3] [F4]
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Contact Check (Various Setting)

I 4.11 Contact Check (Various Setting)

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 measured object to be measured.

Moreover, because inaccurate contact checks are performed if the capacitance is changed with the
cable length changing, the correction is required depending on the cable length.

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 > C]D [C.CHK] tab

[FREQ] Contact check frequency

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

Setting of [FREQ]

68

Set the frequency of the signal applied during the open correction or the contact check.
245 kHz, 300 kHz (default setting: 300 kHz)

MEAS |C.CHE|COME |E1 FrTevs |1-0 [IF |IMFO
aHp L. CHECK FRER |
T WORE. T e | > 10pF )
CABLE 1, Om
DELAY oms
OFEM WaLLE -, ——=pF
COMTACT CHECK OFF LIMIT 0, O0pF
[(E=IT | [Z4EkHz] [Z00KHZ|

[MENU] [F1] [FZ] [F3] [F4]
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Contact Check (Various Setting)

Setting of [WORK.C]

Set the capacitance of the object 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 |55 [I-0 [IF  [IMFO

L. CHECE FRECR ——
CIElD WORE. C RALTIE (10=F )

CAELE  —now
DELAY Oms
DFEN YALUE --, ———pF
COMTACT CHECK — OFF LIMIT 0. 00gF
[EXIT | [CLOW | [HORMAL]

[MENU] [F1] [FZ] [F3] [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.
See“4.12 Canceling Capacitance of Measurement Fixture (Fixture Capacitance Open Correction

S, >
Function)” (p. 71). 8
=
Q
. <
Setting of [CABLE] 2
c
Set the cable length. g
@
[AUTO] The cable length is automatically detected and set. =4
[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

C. CHECK FRER 300lHz
WORK, © == (3 10eF )
GElD CABLE ) EAEEm
DELAY S
OFEH WaLLE —= ——-pF
COMTACT CHECK — OFF LIMIT 0. 00pF

Pressing the F4 key
[EDIT] enables the
_EXIT | [_aUTO | [ EDIT | | numerical value to be

= () @) @) G

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.
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Contact Check (Various Setting)

Setting of [DELAY]

Set the wait time from the TRIG input to the start of the contact check
0 ms to 9999 ms (default setting: 0 ms)

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

L. CHECE FRELR 200kH=
WORE. C MORMAL (X 10=F )

CAELE
080 | DELAY | =

OFEM WOLLE -F
COMTACT CHECE OFF LIMIT 0. 0dpF

Pressing the F4 key
[EDIT] enables the

| EXIT | | EOIT | numerical value to be
h d.
mew) (F1) (F2) (73) (F4)

70



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

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

Be sure to read “Before performing the open correction” (p. 14) 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.

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

Do not connect to any measured object to the measurement fixture.

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

2 Press the F2 key [EXEC].

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

L. CHECE FRECR 200kH=
WORE. C MORMAL ©X10=F )
CAELE 1. Om

-

DEL A
alHp OFEH_WALUE o
COMTACT CHECK o LIMIT 0. 00rF

>
e
j=2
]
o
<
]
QO
(2]
c
=
]
3
]
>
—

|_EXIT | EXELC

[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].

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

C. [ N | ol ] P ol ] i | ] T | IFT WY
IMNFO:023
Open addust result:- 0K
DA
o0

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.

HIOKI SM7110A961-08 7



Contact Check (Executing Contact Check, Setting Reference Value)

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

Be sure to read “Before performing a measurement” (p. 12) 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 set to [ON], the indicator [C.CHK] is 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.

I C.CHE

"~ 0.00000E+000

V' MOMI | MWES, V: 100, 0V(D) SER :OFF

0. 000y | SPEED :SLOW2 OCHG1: 0, 0=
FAHGE -AUTO 20008 CHARG: 0. 0Os

—— ——"C | DELAY : Om= MEAS = 0O, 1=
== —xrh [ 8¥G  :0FF DCHGZ: 0. 0=

[SET_| [SWEEF] [C.CHE | [MOMI | [MODIFY]
Resistance value measurement mode
(initial screen)

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

If using an external power supply, set the applied voltage source to [EXTERNAL].
See“3.2 Setting Applied Measurement Voltage” (p. 41).

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 > C]D [C.CHK] tab

1 Select whether to perform contact check or not.

[ON] Enabled (The contact check is executed before starting measurement.)
[OFF] Disabled (default setting)

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

L. CHECE FRECR 200kH=
WORE. C MORMAL ©X10=F )
CAELE 1. Om
DELAY Om=

OFEH MOLLE —oa0eF
CIElD COMTACT CHECK | [ LIMIT 0. 00rF

Executes contact check.

D
[EZIT | [[EXEC ||__0OH | [ GFF |

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

2 Setthe 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.

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

L. CHECE FRECR 200kH=
WORE. C MORMAL ©X10=F )
CAELE 1. Om
DELAY Om=

OFEM WALUE 0, 200FF
(][][) COMTACT CHECK M LIMIT EE-F

>
e
j=2
]
o
<
]
QO
(2]
c
=
]
3
]
>
—

Pressing the F4 key
[EDIT] enables the

[(EXIT | [CEOIT | | numerical value to be
ew) (F1) (F2) (73) (Fa)

|HEAS|E£HH|EDHP|ELEE|S?S [1-0 [1F  [IWFD

ENTER
essssssssss\OVe to the next - 200kH= }

. : o ) HORMAL [ > 10sF 1
. . digit (left or right) 1, 0m Settle
Oms=s
Change the
G - D nume?ical value Dﬁl 200rF LIMIT ookeE
ecc***(up or down) ) 5@- b

) =

Cancel

Numerical value can also be changed with the numeric keypad. See “Methods for changing
numerical values” (p. 28).
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Setting Resistivity Calculation (Resistivity Measurement Function)

4.14 Setting Resistivity Calculation (Resistivity

74

Measurement Function)

Use of a 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. 39).

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

Object to be . D2 (2) Access point
measured

Main electrode: INPUT terminal
Guard electrode: GUARD terminal
Counter electrode: OUTPUT terminal

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. 164) in the specifications about 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

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

[OPTION]

[EDIT]

aJo

If the option connected to the instrument is selected, the numerical value is set

automatically.
Set optional numerical values.

ME&S [C.CHK|COMP JFreclews T1-0 |IF  [INFO

D10 IH DIGMETER) | IEEANmm
DZi0UT DIAMETER 1 o o
T THICKMESS) 0, 1mm
kL &CTUSL ) £00, a0

[EXIT | [OPTIOH]

|_EDIT |

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

If [OPTION] is selected

Select a model connected to the instrument by pressing the F3 key [|] or F4 key [1].

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

D L TRl OITORCTOD Y DO Cierer 1 o 1

o4 IMFO:011

T aPTION
E{D10IN DIAMETER)
020 0UT DIAMETER)

SHa00 i Ir

E7. Omm

ok |+ J[ *+ |

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

} ENTER

Settle

) =

Cancel

Option 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

HIOKI SM7110A961-08
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Setting Resistivity Calculation (Resistivity Measurement Function)

If [EDIT] is selected

Numerical value can also be changed with the numeric keypad. See “Methods for changing
numerical values” (p. 28).

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)

MEAS [C.oHE[COME [EI Frilsvs (1.0 [IF [IMFD

vyt e }

"""""‘Movetothe next ER] (= TR T H—D‘I'H
:*:T Settle

digit (left or right) 0, Tmm
>

J[-D changethe £a0, Ja
Cancel

/

ecoe

numerical value
‘eeeeece(up or down)

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

0.0 mm to 100.0 mm (Can be set in increments of 0.1 mm, default setting: 70.0 mm)

MEAS |C.CHE|COMP [ELEC |85 [I-0 [IF  [IMFO

010 IH DIAMETER ) RS S o= }
O D Change the

D20 0T NTAHETER 1) W70, Ofmm k=01
- :*:T Settle
numerical value

eesescssesssMovetothenext | = o
""""(UpOI’dOWH) }

digit (left or right) 500, 00

ecoe

Cancel

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

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 |85 [I-0 [IF  [IMFO

D1(IN DIAMETER) 50, Omm |(_|;.2_,| }

p200UT DOIAMETER) 2o Ct==
TiTHTCKHESS L[EO0, 1mm ! : %T Settle
ceeeescesce \OVe to the next e ; :

. digit (left or right)

G D Change the

v numerical value E
. Tumreal s ) =

Cancel

ecoe
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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)
You can enter the electrode constant (K) to calculate liquid volume resistivity (RL).
The electrode constant (K) is listed on the test report of the SME-8330 Liquid Sample Electrode.

} ENTER
eeeeeecccesMove to the next

:*:T Settle
digit (left or right)

C] D Change the
numerical value

""“"(up or down)

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

D1iIH DIAMETER]  S0. Omm o=

D20 0UT DIAMETER) 70, Omm

Ti THICKHESS ) AN
oo, 0|

J/

ecoe
ecece

Cancel

4.15 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 until the screen is updated for some time, a period from
when a measurement completes (the EOM is output) to when the next TRIG is accepted. Set this
function setting to [OFF] to accelerate further the measurement by omitting measured value display
updating.

>
e
j=2
]
o
<
]
QO
(2]
c
=
]
3
]
>
—

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

[ON] Updates the measured value display every measurement (default setting).
[OFF] Does not update the measured value display (Update the display when the setting is changed).
MEAS [C.CHE|COMP [ELEC [Svs [I-0 [IF  [IWFO|
ME&S FORMAT e OIGIT B
aHD DISF UPDATE | ]
MUUE e
TRIGGER INTEEHAL
SELF CALIBRATIOW 0K EQ0=
INTERLOCE OFF
CHAREGE OFF
CUREENT LIMIT Em& (MES: Emé CHG: Om&)
[EXIT | o4 | [_0OFF |

[MENU] [F1] [FZ] [F3] [F4]
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Sweep Function

I 4.16 Sweep Function

Before using the functionality described in this section, please review “Before performing a
measurement” (p. 12).

The sweep function allows you to make measurements while varying the applied voltage. Applied
voltage settings are configured first as a step list, which may contain up to 999 steps and which
may be generated in an automatic or manual manner.

The step list can be generated automatically by entering the start voltage, stop voltage and step
voltage or number of steps. In addition, you can add, delete, or change step list steps and enter
use-specified voltage settings.

Enabling and disabling the step function

Press the F1 key [SWEEP] on the measurement screen to toggle the sweep function on and off.
When the sweep function is enabled, the sweep list measurement screen will be displayed.

THT G
Mo, MES. Y MEASUREMENT Y MONI
0.00000€+000 | 5 = SEE
. ooz ——--—- ———— HO DATA -——-
. . o0z ——-——- ———— NO DATA ———-
Y MOMI |WES. ¥: 100, 0¥(D1 SER  :OFF
0, 0% | SPEED : SLOW2 OCHE1: 0. 0s P04 TTTTTT CToT b Dem oo
RAMGE :A0TO:200us CHARG: 0, 0=
R : : O0g ——-——- --—— NO DATA --——-
. -—"C|DELAY: 0Oms MEAS : 0. 1= S — TTTT MO DATA ~o-
-, —xrh Lo _oncE OCHGZ: 0, 0=

L[ SET |[SWEEF || C.CHE | [ MOMI | IMOOTEY] |

(men) (F1] (F2] (F3] [F4)] (mew] (F1] [F2]) (F3] [F4]

Normal measurement screen Sweep list measurement screen
(Sweep function disabled) (Sweep function enabled)

Toggling the sweep function on and off causes the trigger setting display area on the measurement
screen to be toggled on and off.

Sweep . . .
function Trigger setting display Measurement state
[ON] SWP Measurement using the sweep function
[OFF] INT or EXT . Ngrmal measurement, .
automatic testing (sequence program function)
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Sweep function limitations

Sweep Function

The following settings are limited when the sweep function is enabled:

Setting \ Limitation See
Trigger settings Cannot be set to [EXTERNALY]. If set to [EXTERNAL], will be 58
changed to [INTERNAL]. P:
Sequence program function | Will be set to [OFF]. Setting the sequence program function to 52
[ON] will cause the sweep function to be set to [OFF]. P:
Memory function Will be set to [OFF]. When using the sweep function, measured
values are saved in internal memory, regardless of whether the 113
memory function is ON or OFF. Enabling the memory function P:
will have no effect on instrument operation.
Voltage value for resistance | Cannot be set to [EXT.V]. Setting to [EXT.V] will cause the 56
calculation setting to be changed to [MES.V]. P:
Measured value display Cannot be set during sweep measurement. 39
mode P-
Applied voltage for The applied voltage will switch to the electric discharge state
measurement [DISC (D)] when sweep measurement completes. Settings 41
related to normal measurement will not change, even if the P-
sweep function is enabled.
Data output function Data will be output after each step’s measurement completes. 152
The voltage setting for each step will be added to output data. P:
Comparator function Judgment sounds for the comparator function will be generated
after each step’s measurement completes. The judgment results
. . p. 101
external I/O signal will be output after sweep measurement
completes.
Current limiter Will be set according to the highest set voltage within the step 0. 65
list. ’
Panel save/load Sweep function settings are not included in the settings that
are saved when panels are saved. When a panel is loaded, the p. 105
sweep function will be disabled.
Internal memory list Data will be deleted at the following times: p. 113
S list * When memory data is cleared
weep lis * When the step list is cleared
* When sweep measurement starts
» When sweep list settings are updated (when the start voltage p. 80

[START], stop voltage [STOP], division method [DIV], or
step voltage [STEPV] or number of steps [STEPN] setting is
changed and applied)

~

.

When the applied voltage changes during sweep measurement, a momentary voltage drop will occur if
the voltage generator range also changes. For more information about voltage generator ranges, see
the voltage measurement accuracy and voltage generation accuracy in “11.2 Input/Output/Measurement

Specifications” (p. 156)
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Sweep Function

Sweep function settings

When the sweep function is enabled, measurements are made using the following settings:

[SPEED]* Measurement speed Sets the measurement speed.

[RANGE]* Current range Sets the current range.

[AVGT* Average function Sets the extent to which to reduce measured value variability.

[HOLD] Hold delay time Sets the delay time that is allowed to elapse from the start of
measurement to the first step.

[DELAY] Measurement delay Sets the delay time that is allowed to elapse from the start of

time voltage application to the start of measurement for each step.

[STEP.T] Step time Sets the step time (cycle).

[FAILSTOP] Fail stop Causes measurement to stop depending on the comparator
judgment.

[AUTOFINE] | Automatic fine steps Enables automatic fine step operation based on the measured
value and comparator threshold value.

[START] Start voltage Sets the start voltage.

[STOP] Stop voltage Sets the stop voltage.

[DIV] Division method Sets the division method to use between the start voltage and the
stop voltage.

[STEPV] Step voltage Sets the amount to increase the voltage between steps (when the
division method [DIV] is STEP).

[STEPN] Number of steps Sets how many steps to measure (when the division method [DIV]
is NUM).

[REVRS] Reverse function Automatically reverses direction and measures the set steps.

* Setting also applies during normal measurement.
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Sweep Function

* In the event the sum of the measurement delay time and the measurement time exceeds the step time,
the function will wait for the current step’s measurement to complete before proceeding to the next step.

« In the event auto-range operation causes the measurement time to increase such that it exceeds the step
time, the function will wait for the current step’s measurement to complete before proceeding to the next
step.

« If the following settings are entered before creating an automatic step list, they will apply to the resulting
step list: start voltage [START], stop voltage [STOP], division method [DIV], step voltage [STEPV] or
number of steps [STEPN].

« If you wish to configure a custom step list, you can do so on the step list settings screen.

L J

If the sweep function is disabled, press the F1 key [SWEEP] on the measurement screen to enable
it.

1 Press the F4 key [SWPSET].

SWF

Mo, MES, W MEASUREMENT Y HOMI
poi —————- -——— MO DATA ———-

poZ —————- -——— MO DATA ———-

o3 —————- -——— MO DATA ———-

po4 —————— -——— MO DATA ———-

pO5 —————— -——— MO DATA ———-

pog —————— -——— MO DATA ———-

o7 —————— —-——— MO DATA ———-

[ SET | [SWEEF] [PEYIEW| [MOHI | [SWPSET| |

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

The sweep list settings screen will be displayed.
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2 Set the measurement speed, current range, and average processing.
See “3 Basic Measurement” (p. 39)

WEEP SETTTHEE

FEED ISLOW= START: 0O, 1%

AHEE (BUTO 20008 | STOF - 10, OY

WG OFF OIY :STEP

aLo T STEPY : 1, 0%

ELAY : 0 1= REVRS :OFF

TEF.T : 1.0s EDIT STEF LIST
&ILSTOF -0

UTOF IME :OFF

[EXIT | [+ 1+ 1

[MENU] [F1] [FZ] [F3] [F4]
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Sweep Function

3 Set the hold delay time, measurement delay time, and step time.

Press F3 key [ms/s] to change the units.

Hold delay time 0 ms to 999.9 s (default setting: 0.0 s)
Measurement delay time 10 ms to 999.9 s (default setting: 0.1 s)

Step time 15 ms to 999.9 s (default setting: 1.0 s)

WEEF SETTIMNGS

PEED  -SLOWZ START: 0O, 1Y
AHGE  -AUTO:200u4 STOP - 10, OW
Wi P OIv  :STEP
aLo | I = STEPY : 1, Oy
ELSY | o, 1s REVRS :OFF

UTOFIME -0OFF

G D TEF. T | 1.0s EDIT STERP LIST
FHILSTDF‘ BT

_EXIT |

| ms-= | | EDIT |

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

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

The delay function used in normal measurement (with the sweep function off) is disabled during
measurement using the sweep function. Please set the hold delay time and measurement delay time

on the sweep list settings screen.

4 Select whether to use the fail stop function.

[ON] Use the fail stop function.
[OFF] Do not use the fail stop function. (default setting)

WEEF SETTIMNGS

FEED sSLOW2 START - ooy
AHGE sAUTO 20008 STOP = 10, 0V

Wi :OFF OIv  :STEP

aLo : 0 0= STEPY : 1. O
ELSY - 0, 1s REVRS :OFF

TER. T * Os EDIT STEF LIST
SILSTOR | @Y

UTOF IHE ==

[EXIT | [ OFF | [ o4 |

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

When you set the fail stop function [FAILSTOP] to [ON] with the F2 key, sweep measurement will end
if a measured value exceeds the range defined by the comparator threshold values.

See “6 Judging Measured Value (Comparator Function)” (p. 101)

If the reverse function [REVRS] is enabled, the sweep function will stop progressing forward through
the steps if the fail stop function operates and instead switch to reverse operation from the current

step.
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Sweep Function

5 Select whether to use the automatic fine step function.

[ON] Use the automatic fine step function.

[OFF] Do not use the automatic fine step function. (default setting)
WEEF SETTIMGS
FEED sELOWz STARET - ooy
AHGE BUTO 20008 STOF 10, 0%
MG :0OFF oIy :-STEP
oLo = 0.0= STEPY - 1, 0%
EL&Y 0 1= REYRS -0FF
TEP. T 1, 0= EOIT STEF LIST
AILSTOP ==
UTOF INE
[ ESIT | OFF |1 _0OH |

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

When you set the automatic fine step function [AUTOFINE] to [ON] with the F2 key, the function will
divide the current step’s set voltage and the next step’s set voltage to measure a fine step in between
the two if the measured value is close to the comparator’s threshold value. This function makes it
possible to measure variation in a finer-grained manner.

See “6 Judging Measured Value (Comparator Function)” (p. 101)

Automatic fine step operation functions as follows:

When comparator function UPPER = ON

Measured value > Upper Limit x 0.1 (10%)
Measured value > Upper Limit x 0.5 (50%)
Measured value > Upper Limit x 0.8 (80%)

When comparator function LOWER = ON
Measured value < Lower Limit x 10
Measured value < Lower Limit x 2
Measured value < Lower Limit x 1.25

6 Set the start voltage and stop voltage.

Interval between steps is divided at 1/2.
Interval between steps is divided at 1/5.
Interval between steps is divided at 1/10.

Interval between steps is divided at 1/2.
Interval between steps is divided at 1/5.
Interval between steps is divided at 1/10.

(If you wish to set custom steps without creating an automatic step list, proceed to Step 11.)

Start voltage 0.1V to 1000.0 V* (default setting: 0.1 V)
Stop voltage 0.1V to 1000.0 V* (default setting: 0.1 V)

* SM7120: Valid setting range extended to 2000.0 V.

SWEEF SETTIHGS
SPEED  :SLOW2 STaRT | I
Cl D ___ EBHGE AUTO 20008 STOFP | 100 0O
Wi JFF OI% .aoicr
aLo : 0.0= STEPY : 1, 0%
EL&Y 0 i1s REVRES :0OFF
TER. T 1. 0= EDIT STEFP LIST
AILSTOP -0OH
UTOFIHE :0FF Pressing the F4 key
| EXIT | | &PPLY | | EOIT | [EDIT] enables the

numerical value to be
changed.

[MENU] [F1] [FZ] [F3] [F4]
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Sweep Function

7 Set the division method.

Set how to divide the interval between the start voltage and the stop voltage: by specifying
the step voltage or by specifying the number of steps.

[STEP] Divide by specifying the step voltage. (default setting)
[NUM] Divide by specifying the number of steps.
WEEF SETTIMGS
FEED SLOW2 START : o1y
AHGE SAUTO 20008 STOP S—Lh
WG :0FF oIy | EiEs
oLD : 0.0s STEPM noay
ELAY : O 1s REVES -OFF
TEF. T : 1.0s EDIT STEFP LIST
SILSTOP -0
UTOFIME -0OFF
|_EXIT | | APPLY | [ STEF || HUH |

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

8 Set the step voltage or the number of steps.

If dividing by specifying the step voltage [STEPV] ([DIV] = STEP)

Start voltage 0.1V to 1000.0 V* (default setting: 0.1 V)
* SM7120: Valid setting range extended to 2000.0 V.

WEEF SETTIMGS
PEED  :SLOWZ START: 0O, 1%
AHGE  -AUTO:Z00ud STOF : 10, 0%
Y -OFF oIy
080 p_ : 00s  STERY NENNE
TEE.T - 1.0= EDIT STEF LIST
AILSTOR -0
UTOF INE -OFF Pressing the F4 key
[(EXTT | [BFELY] [EOIT | | [EDIT] enables the

numerical value to be

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

If dividing by specifying the number of steps [STEPN] ([DIV] = NUM)
Number of steps 1 to 999 (default setting: 1)

WEEF SETTINGS
PEED  :SLOWZ START: O, 1%
BHCE  :AUTD:200ud STOFP : 10, OV
Wi :0FF DIy e
aLo : 00s STEFPH | IE
dHD Ao e R
TEF.T : 1.0s EDIT STEF LIST
AILSTOF -OM
UTOF IME :0OFF Pressing the F4 key
[EXIT | [AFFLY] EOIT [EDIT] enables the

numerical value to be

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

9 Create an automatic step list.

Create an automatic step list based on the start voltage [START], stop voltage [STOP],
division method [DIV], and step voltage [STEPV] or number of steps [STEPN].

Press the F1 key [APPLY] to create the automatic step list.

WEEF SETTIHGS

FEED sSLOWZ STarT -

AHGE  -aUTO:200u& STOP - 10, OW

Vi :0OFF OIv  :STEP

aLo : 0 0= STEPY - 1. O

ELSY - 0, 1s REVRS :0FF

TEF.T : 1. 0s EDIT STEF LIST
&ILSTOP -0OH

UTOF IHE :OFF

[ EXIT | [AFFLY] [ EDIT |

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

A confirmation dialog box will be displayed.

WEEF SETTIMGS
FEEL -l O CTART -HEWEELY
A IMFO:027

Brply sweepr list settinas. QKT

UTOFIME -OFF

[ oK | CANCEL
[MENU] [F1] [FZ] [F3] [F4]

To cancel the operation, press the F4 key [CANCEL] or the ESC key.
Press the F2 key [OK] to create an automatic step list based on the settings.
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* When you create an automatic step list, all previous step list settings will be cleared. In addition,
step list measured values and memory data will be cleared.

« If the start voltage is 0.1 V and the step voltage resolution is 1.0 V, the start voltage will be treated
as 0 V when creating steps.

* When creating an automatic step list, the final step’s voltage may be lower than the stop voltage
[STOP] depending on the step voltage [STEPV] or number of steps [STEPN] setting. The final
step’s voltage will never exceed the stop voltage [STOP].

. J

10 Select whether to use the reverse function.

[ON] Use the reverse function.

[OFF] Do not use the reverse function. (default setting)
WEEF SETTIMGS
FEED SLOWz2 START : o1y
SHGE SAUTO 20008 STOP - 10, O
Wi 0FF oIv :=STEP
oLD S R = 1, O
ELAY = 0O, 1= REYRS  DEd
TEF,. T : 1,0s o =TEF LIST
SILSTOP -0OH
UTOFIME -:0OFF
| EXIT || OFF || 0OH |

[MENU] [F1] [FZ] [F3] [F4]
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Sweep Function

86

11

When you set the reverse function [REVRS] to [ON] with the F2 key, the function will perform
additional sweep measurement in the reverse order of the step list once the final step

completes in sweep measurement.

Review and change the step list as desired.
You can review and change the step list settings with the F4 key [MODIFY].

WEEF SETTINGS

PEED  :SLOW2 START: 0. 1%

BHGE  :AUTO:200us STOP 10, Y

Y :0FF DIY :STEP

LD o, 0= STEPY: 1, OY

ELAITI l:l. 1 5 Lol ol B L T R ] ol

TEF. T 1, 0= EOIT STEF LIST]
ATLSTOP =0

UTOF THE :0FF

[ExIT ] IMODIFY|| |

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

On the step list settings screen, you can review or change step voltage settings and add or
delete steps.

F1 key [INSERT]
F2 key [DELETE]
F3 key [CLEAR]
F4 key [EDIT]

Adds a step.

Deletes a step.
Clears all steps.

Sets the step voltage.

SWEEF STEF LIST SETTIHMGS

Moo MES, W

0o 1 T

o2 1, 0%

oz 2,0

ao4 2 ay

nlnl= 4, 0%

nlnl=s 5. oW

pov E. 0¥ Pressing the F4 key
|_EXIT ||[IMSERT|||DELETE||| CLEAR || EOIT | | [EDIT] enables the

numerical value to be
changed.

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

» Adding a step with [INSERT] adds one step underneath the step row highlighted by the cursor. The
voltage setting will be copied from the step highlighted by the cursor.

* Deleting a step with [DELETE] deletes the step row highlighted by the cursor.

* Clearing all steps with [CLEAR] deletes the voltage settings for all steps and sets step 001 to 0.1 V.
A confirmation message will be displayed before the steps are cleared.

* By setting a step’s voltage with [EDIT], you can change the voltage setting highlighted by the
cursor as desired.

« Steps with a voltage setting (MES.V) of [-=---- ] will not be measured.

» On the step list settings screen, only forward-direction settings are displayed, regardless of the

-

reverse [REVRS] setting (ON/OFF).

. J
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Sweep Function

If automatic step list settings are not applied
In some instances, changes to the automatic step list settings may not be applied to the step list.

1 Change one of the following settings on the sweep settings screen:

start voltage [START], stop voltage [STOP], division method [DIV], or step voltage
[STEPV] or number of steps [STEPN] setting.

2 Press the MENU key [EXIT] or the ESC key.

A confirmation dialog box will be displayed.

WEEF SETTIMGS
REED ==l O START - o 1y
d INFO:02s

Setting=s have been changed
bepply sweep |ist settinas
and exit this =screen. OK?

UTOF IME :0FF

[0k | [HOAFLY| [CAHCEL]

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

F2 key [OK] Applies the automatic step list settings and switches to the sweep measurement
screen.

F3 key [NOAPLY] Switches to the sweep measurement screen without applying the automatic
step list settings.

F4 key [CANCEL] Returns to the sweep settings screen without applying the automatic step list
settings.
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» The changed sweep function settings will remain intact even if you don’t apply them to the step list.
Please note that in this case, the sweep function settings will not match the step list settings.

» Once you close the confirmation dialog box, no additional confirmation dialog box will be displayed
until the settings are changed again.
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Performing sweep measurement

Reviewing the step list

Review the step list before starting sweep measurement.
Pressing the F2 key [PRVIEW] on the sweep list measurement screen will display a step list review
screen on which you can review the list of steps that will be measured.

SWE EWEEF STEP LIST SETTIMGS (PREVIEW)
Mo, MES, W MEASUREMEMT Y MOMI Moo HES. ¥

poq —————- ———— HO DATA -——- oo 0.1y

poz —————- ———— HO DATA -——- pioz 1.0%

pog —————- --—— HO DATA ——-—- e

pog —————— ———— HO DATA ——- pod 20

pos —————- ———— MO DATA ———- oS 4. 04

pog —————- ———— HO DATA -———- [ S O

ooy ————-—- ———— HO OAT& ———— pov g0V

| [SET | [GWEEF | IPRVIEWI ExLT

(menu) (F1) (F2) (F3) (F4) (mew) (F1) (F2) (F3) (F4)

Sweep list measurement screen Step list review screen

« Step list settings cannot be changed on the step list review screen.
* The review function setting will be applied to the step list review screen when it is displayed.

Starting and stopping sweep measurement

Press the START key to apply the measurement voltage and start sweep measurement.
Press the STOP key to end voltage application and sweep measurement.

8
6
GQD

Switching the measurement screen

Pressing the F3 key [MONI] while the sweep function is enabled switches the display screen to the
sweep list measurement screen or the sweep normal measurement screen.

SWE S

WE
Mo, MES. W MEASUREMENT W HOMI

e 5 |,..0.00000E-+00
o2 ——---- --—— NO DATA --—- . O

nog ———-—- ———— HO DATA ———- . .
¥ MOMI |MES. ¥: 0. 1%¥(D1 STEP :001
pod —ooTTT CTTT RDDem o 0, 000Y | SPEED :SLOWE HOLD : 0. 0s
e - R =LA RAHGE :AUTO:200us DELAY: 0. 1=
—— —='C|AWG  :OFF STEFT: 1. 0s
no7 ————- ———— HO DATA ———- — xrh
L[ SET | [SWEEF | |FEVIEW| [ MOMWT || SWPSET] | L[ SET | [SWEEF| |PEVIEW) [ MOMI || SWPSET] |
(mew]) (F1) [F2) (F3] [F4) (menw]) (F1) [F2] (F3] [F4)
Sweep list measurement screen Sweep normal measurement screen

On the sweep list measurement screen, you can check other steps’ measured values while sweep
measurement is in progress.

On the sweep normal measurement screen, you can review the voltage monitor value, temperature,
and humidity in addition to the current step’s measured value. (The temperature and humidity
sensor is optional [p. 3].)
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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 or Circuits

Measurement principle

Generally, insulation resistance is measured by measuring a 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 terminal.
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Measuring Components or Circuits

Measurement with use of a measurement fixture

Design the circuit in 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)

SM7110 SUPER MQ METER

Sample (Rx)

,,,,,,,,,,, @@

Terminal A

Insulator a (Ra)

CHARGE

Terminal B

Insulator b (Rb)

Holding plate
(guard)

o G h WON =

()]

Principle of the guard
(a) Measurement without a guard (b) Measurement with a guard
A Rx B A Rx B
—_—

] V . ;
Ra Rb (A) Ra Rb @

Measurement voltage source Measurement voltage source

The figures “Example of use” and “Principles of the guard” explains 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 and Terminal B to the INPUT terminal of the

instrument, and then start a 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 GUARD 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 iy, which flows through the measured object, flows into the input circuit.
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Measuring Components or Circuits

Measurement without use of a measurement fixture
Connect the optional Pin Type Lead or Clip Type Lead to the measured object and perform
measurement.
Both the measuring leads do not have a guard on the end connected to the OUTPUT 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 also the test rods, so that you can
perform measurement 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 and perform measurement with your hands kept away from them.

See “2.2 Connecting Measurement Leads to Instrument” (p. 30), and “3.5 Connecting
Measurement Leads or Electrode to Object to Be Measured” (p. 45)

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 perform measurement.

In some cases, you cannot freely determine the measurement voltage due to the dielectric strength of the
object toe 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 or Circuits

Automatic measurement

92

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 I/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: 200 us 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: “4.5 Changing Measurement Starting Conditions (Trigger Function)” (p.
58)
EXT I/O terminal: “9 External Control (EXT I/O)” (p. 123)
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Measuring Components or Circuits

When automatically measuring an object with a large capacitance (such as a
capacitor)

Improving the reliability of insulation resistance measurement

Set the contact check function that checks connections (contacts) in the measurement circuit
including the measured object and the measurement fixture.
See “4.13 Contact Check (Executing Contact Check, Setting Reference Value)” (p. 72).

Reducing the measurement time and improving the measurement accuracy

Pre-charge the measured object before measurement.

Connection to the CHARGE terminal (p. 34) and the following settings are required:

See “4.8 Setting Pre-charge” (p. 64) and “4.9 Limiting Current Flowing Through Measured Object
(Current Limiter)” (p. 65)

Shorting plug
SM7110/SM7120
INPUT Ammeter
s
GROUND [@\ A
©
GUARD GROUND CHARGE
Negative _ GUARD
© side ° (O—e—] ~ Measurement
voltage
Measured GROUND + source
_E ) object O *
, Positive Current limiter,
side OUTPUT O
Rx CHARGE
[AAA
. .;J . ) Charging .
Negative side  Positive side Measured e
object

Rc is the measured object after Rx.

Example of CHARGE terminal connection (A grounded measured object)
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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 object 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 object 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. 39)

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 sureface resistivity measurement mode,
and then preform measurement. (p. 39)
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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 “4.14 Setting Resistivity Calculation (Resistivity Measurement Function)” (p. 74).

Press the MODE key to switch the measurement mode to volume resistivity measurement mode,
and then perform measurement. (p. 39)

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 Model SME-8311 Electrode for Flat
Sample as options.

Both the devices consists of 3 electrodes: “main electrode,
electrode.”

counter electrode,” and “guard

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. 96),” it cannot provide accurate surface resistance measurement.

Volume resistance measurement
(1) Measurement without the guard electrode

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 Super Megohm Meter

A
Main electrode
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Measured object\l' < (_) Internal power
N | |__—| supply of the Super
| ___ Megohm Meter
|_/. | (+)
Counter electrode
Current to be measured Current flowing along the surface of
flowing across the object in the the measured object

thickness direction
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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 insulation meter

Main electrode /A\
\_/

Guard electrode

Measured e I > (=) Internal power
obiect | | [ | [ | ;
\o' . | I_——l ?nusz?;){ig;trt:]zter

|_/: | (+)

Counter electrode

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

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 insulation meter
Current to be measured

flowing along the surface

Main electrode m
\_/

Counter electrode\
Measured\. [ (—) Internal power
object J | | A * I__—l supply of the
~ | | insulation meter

L. | *)

Base (insulator such as a table)

Current flowing through the measured object
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Measuring Flat Sample

(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 flowing Internal ammeter of the insulation meter

along the surface
Main electrode @
Counter electrode \

Measured object\ _—|i|_|17 (=)| Internal
Guard electrode 5 | [] 28;";; ofihe
>~ '—P'— (;_insulation

|

l_/ meter

Base (insulator such as a table)

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

Tf SMZI10 SUPERNANEER 1 | Guard electrode
1 2 | Counter electrode
4 3 | Liquid sample
5 | 4 | Supporting insulator
5

-_—
P~——|—\
~

Main electrode

N
I
=
I

: —

Example of connection

Setting the instrument

Settings for calculating the resistivity are required.
See “4.14 Setting Resistivity Calculation (Resistivity Measurement Function)” (p. 74).

Press the MODE key to switch the measurement mode to liquid volume resistivity measurement
mode, and then perform measurement. (p. 39)

[ 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. 13) 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 placed in a shielding box.

Connected to the INTER LOCK terminal

SM7110 SUPER MQ METER
D

GUARD

GROUND

©

Guard I
Shielding box
Example of connection
[Model SME-8350 Shielding Box is provided as an option. ]

Setting the instrument

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

See “5.1 Measuring Components or Circuits” (p. 89), “56.3 Measuring a Liquid Sample” (p. 98),
and “5.2 Measuring Flat Sample” (p. 94)
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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
instrument.

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.

3 Connect the GUARD terminal and the GROUND terminal to each other with the

shorting plug.
SM7110/SM7120
INPUT
( 7o
Yy A
P \
g GUARD
Negative _
side
§ GROUND ~ . .
\/
Positive OUTPUT
side N\
Measured object N
CHARG EO

Setting the instrument

Press the MODE key to switch the measurement mode to liquid volume resistivity measurement
mode, and then perform measurement. (p. 39)
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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.
A 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
preciously 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 i Lo IN Hi
D I g =
15G6Q 2GOQ 3GQ
(Lo judgment)

Procedure to display the settings screen: COMP key

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

[ON] Yes
[OFF] No (default setting)
MEAS [C.CHE[COMF [FI (=75 [1-0 [IF_ |INFO
UPPER LIMIT
a-p __ LOWER LIMIT | OFF
COMP BEEF Hi  orr
IH OFF
Lo OFF
[CEXIT | oM || _OFF |

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

HIOKI SM7110A961-08 101

[
<
Q.
«Q
>
«Q
<
]
QO
2
c
=
]
o
<
o
e
(]
O
]
3
o
Q
=
Q
gl
[®]
=
M
[
=}
Q
=
o
=)
N—"



2 Iithe 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
[OWER LIMLT oFF °
COMF EEEF Hi OFF

IH OFF
Lo OFF
(BT

42, O000E+ 1:3]y

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

numerical value to be

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

ecoe
ecece

O D Change the

- numerical value
°****°*(up or down)

OFF
OFF
OFF
OFF

F : : | [ | | |
veesessese. Move to the next P IELEC [5¥= [T-0 TE THE[]
digit (left or right) [——2H ¢ 2. OOOOE+13

Settle

) =

Cancel

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

numerical values” (p. 28).

Settable range

The following ranges are applicable in common to all ranges.

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
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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 Select the respective buzzer sounds for Hi judgment, IN judgment, and Lo judgment.

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

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

UFFER LIMIT OFF
LOWER LIMIT ——

OE|D ___COMP_BEEFP Hi QI OFF|
IN | OFF

Lo OFF

[EXIT | [TYPE1] [T¥FEZ] [T¥FE=Z] [_OFF_|

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

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

2 If [COMP BEEP] is set to any one of [TYPE1], [TYPEZ2], or [TYPE3], set the number of
ringing times.

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

MEAS |C.CHE|COMP |[ELEC [SvS [1-0 [IF  [IMFO
UFFER LIMIT OFF
LOWER LIMIT OFF
a-p ___COMP_BEEF Hi TYFE1 B
IH OoFF
Lo OFF
[[EXIT | [ COMT | L+ 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

An indicator appears on the measurement screen according to the judgment results.

The respective parameter judgment result and comprehensive judgment result are output to EXT I/O.
When the measurement is normally completed along with an IN judgment, the On signal is
outputted through the PASS terminal.

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

Iy If the measured value is smaller than the lower limit value that is previously set

!IHTIHEASIEALI MUCHE | C.CHE | OFEH ||_RMT

wemen—[IN]| ], 234 DOE+120

result Y MOMI |MES. ¥:2000, 0%(D)] SE@ :OM:0
2000, 0% | SFEED - SLOWE OCHE1: 0, 0s
RAHGE -AUTO:200uf CHARG: O, Os
25, 00°C |DELAY:  Oms MEAS - 0. 1=
50, O%rh | &YE  :OFF OCHEZ: 0. Os

|_SET | [SWEEF] |_C.CHK | [_MOMI | [HODIFY|

Judgment Output of EXT I/O
Measurement result
result H | IN | LO | ERR | PASS | FAIL
(Upper limit) < (Measured value) Hi on off off off off on
(Lower limit) < (Measured value) < (Upper limit) IN off on off off on off
(Measured value) < (Lower limit) Lo off off on off off on
Current Over Range Hi on off off off off on
Measurement error® . No off off off on off off
judgment
During interruption of measurement . No off off off off off off
judgment

* The following instances result in measurement error:
» The A/D converter for measurement and that for voltage measurement have overflowed.
» The contact-check measured value or fixture-capacitance open correction value exceeds 99.999 pF.

Sweep measurement:

The judgment sound will be generated after each step’s measurement completes.
Results will be output to EXT I/O after sweep measurement completes.
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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

I * Measured value display mode

HT
* Applied voltage for measurement
0. 00000E+0[ Q ‘ * Measurement speed

Basi in W OMOMI | MES, W: 100, O%L0) SER  :OFF » Current range
AR D 0. 0V | SPEED :SLOWE DCHE1: 0, 0= . Del g
RAMGE :AUTO:200uf CHARG: 0.0s elay
——, ——"C | DELA&Y : Oms= MEAS = 0. 1= . Average
—— =Xrh AVR :NFF NEHGR:  N.N= .S
SWEEF | | C.CHE | | MOMI | [MODIFY équence program
=N C.CHK [COMF [ELEC (575 (1.0 ITF [IHFOI * Display range
EAS FORMAT ExP DIGIT B . Di i
ISP UPDATE oM Dlspla_yed digit nqmber -
MODE HES, Y  Function of updating and switching
RIGEER IMTERMAL i ;
ELF CALIERATION OM BO0s ii/re;;mng dulrlngf meas_utrement
. IMTERLOCK OFF « Voltage value for resistance
LIS JE LR HARGE oFF calcu?ation
URREMT LIMIT  Emf& [(MES: Em& CHE: Oma) !
[ [EXIT | * Trigger
* Self-calibration
* Interlock
* Current limiter
[MEAS [DMWETEl coWr [ELEC [svs T1.0 TTF [1HFoOI * Fixture capacitance open correction
[. CHECK FRER Z00kHzZ .
WORK, ©  HORMAL (3>100F) Contact check
CAELE 1. Om
; DELA&Y Oms
[C.CHK] settings OFEM WALLE — IoF ;
COMTACT CHECK — OFF LIMIT 0. 00rF
EXIT o
L. <
[MEAS TC.CHK IR ELEC (S5 1.0 [TF  [1MFO] » Upper and lower limit values of =1
Q@
UFFER LIMLT UFF mparator
LOWER LIMIT OFF comparato o
COMF BEEF HI OFF » Judgment sound 3
[COMP] settings EE SEE N
Q
o
@
EXIT 0
®
[MEAS [C.cHK [CoWP [EWamsys 1.0 [TF [1HFol * Resistivity measurement settings =
10IM DIAMETER)  EO0. Omm oz 3
2(0UT DIAMETER) 70, Omm |(_ _)| G
[ THICKMESS ) 1 :*:T —_
[ELEC] settings (ACTUAL ) S
>
@
&
EXIT <
>
Q@
. . . . . Q
Sweep function settings are not saved when using the panel save function. When a panel is loaded, 3
the sweep function will be disabled. —
o}
Q
o
>
(o]
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 setting screen: LOAD/SAVE key
1 Sselect the panel number to be saved, and press the F4 key [SAVE].

lenwcr 1 ToT
G D —o[EHl FAMHEL_0O1 ME&S C.CHE COMF ELEC
02 PAHEL_03 MES. W: 0, 1%(0)
04 ———————— SPEED :SLOWZ
ns ——————- EAMHGE - AUTO 20004
g —————— DELAY - Om=
a7y ———— &3 -0OFF
ng -———--—— SER -OFF
[_EXIT | [ LOA&D | [REHAHE| | CLEARE | | SA&YE |

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

The confirmation dialog box is displayed.

(If saving it as a new one)

[F&HEL LIST

0d IHFO =002

O|S|D 04 Enter panel name MEL_01

0

SEESE:EAHEEL, EMTER :SAYE EXEC

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

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

[FAHEL LIST
0d INFO =004
OE|D ';':1 Enter panel name| @HEL_EH |
= °
09 Panel is used. will be owerwritten
g ESC:CAHCEL . ENTER :SAVE EXEC
L — llsEq :oFF
(o= | I

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 setting screen: LOAD/SAVE key

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

leawer 1 12T

(J[][> — oKl FAHEL_1 MEAS C.CHE COMP  ELEC
0% PAHEL_03 MES, ¥: 0, 1%(0)
Y R —— SPEED -SLOWE
- — RAMGE - ALTO - 2000k
= — DELAY:  Oms
i —— AYE  OFF
- P — SEQ OFF
[(EXIT | [LOAD | [FENAME] [TLEAR] [ SAVE |

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

The confirmation dialog box is displayed.

[F&HEL LIST

INFO =001

04 Panel load, OK?

K | [CAHCEL|

[MENU] [F1] [F2] [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
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Changing Panel Name

I 7.3 Changing Panel Name

This section describes the procedure for changing the panel name.

Procedure to display the setting screen: LOAD/SAVE key

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

[RENAME].
leakcr 1 TCT

GElD — o WEl FAHEL_O1 ME&S C.CHE COMP ELEC
DS PAHEL _03 MES. ¥: 0, 1¥00)

—————————— SPEED : SLOWZ
og . RAMGE = AUTO = 20004
R DELAY: Oms
07 —————————m AYG  :OFF
05 ———-——-— SER :0FF
[_EXIT | [ LOAD | [REHAHE| | CLEARE SAVE

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

2 Change the panel name.
Iﬂhll:l I TST
G|S|D EeHEL_01 ||| HEAS C.CHE  COMP ELEC
DS F#HE[_ﬁé MES. ¥: 0, 1%¥(0)
—————————— SPEED :SLOWZ
IIIE —————————— FAHGE - aUTO = 20008
g ———————— DELAY = Oms
a7 —————— aYE :OFF
ng ——————— SER  :0OFF
[o-5 | 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. Underscore (_) 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 settled.
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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 setting screen: LOAD/SAVE key

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

lenwcr 1 12T

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

02 PANEL_032 MES. ¥: 0. 1¥(D)
04 —————————— SPEED : SLOWZ

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

07 —————————— AYG  :OFF

02 —————————— SER  :OFF

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

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

The confirmation dialog box is displayed.

[FAHEL LIST

THFO =008
D3 Clear pansl, OK?
014
L
L
i
0F ——————-——— U sEm -0FF

[ OE | CAMCEL

[MENU] [F1] [FZ] [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 setting of key operation to be enabled or disabled.

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

[ON] The operation sound is emitted (default setting).
[OFF] The operation sound is not emitted.
MEAS [C.CHK|COMP [FLEC TS [I.0 |[IF  |IWFD
aHo KEY CLICE J
KEY LOCE e
MEMORY OFF
MOHMI CHECE OFF 20
DOUELE ACTION O
LCO COMTRAST c0 BACKLIGHT =<0
FOWER FEEGUEHMCY AUTO(EOH=zZ)
FESET EXEC
[(EXIT | o4 | _OFF |

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

m
=
@
=
>
L
O
o
>3
=
o
™
x
4
=
e

HIOKI SM7110A961-08 111



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 setting 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 any key operation except [UNLOCK] among the MENU keys or the STOP

key.

Disables the following key operation:
COMP, LOAD/SAVE, and MENU

HMEAS |C.CHE|COMP [ELEC [5%S |[I-0 [IF  [IMWFO
KEY CLICK =
KEY LOCE |
MEMORY —
MOMI CHECE OFF +20%
DOUELE ACTIOM M
LCO COMTRAST 50 EACKLIGHT =0
FOWER FREGUEMCY AUTOLSOH=)
RESET EXELC
[(E=IT | ALL | [MEHD |

[MENU] [F1] [F2] [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

|{ LI e N o e ikl
kg IMFO:0132

M Set kewlock. OK?
DO aLL LOCK

|

Fi

RESET EXELC

oK | CAOMCEL

[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 deactivate the key lock function, hold down the F4 key [UNLOCK] for 1 second or more.

112

IMT] [K.LOCK |

"~ 0.00000E+000

VY MOMI [MES. V- 100, OM(0)1 SER -0OFF

0, gooy [ SPEED -SLOW2 OCHG1: 0, 0=

FOMGE -AUTO 20004 CHARG: 0, 0=

—— ——="C|DELAY : Oms= MEAS = 0. 1=

—— =¥rh|&VE  :0OFF OCHGZ2: 0. 0=
UMLOCE

[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 any operation keys.)

No key operation is enabled while the KEYLOCK signal state is on.

When the signal switches to the off state, the key lock function is deactivated.

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.

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

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

Select whether to activate the memory function or not.

[ON] Activate the memory function.
[OFF] Deactivate the memory function. (default setting)

HMEAS |C.CHE|COMP [ELEC [SvS 1.0 [IF  [IMWFO
KEY CLICK M
KEY LOCK ——
a-o MEMOR:"Y NOFF
MOHI CHELE — +20%

-

NOUELE ACTION o

LCO COMTRAST 50 BACKLIGHT 20
FOWER FREGUEMCY AUTO[E0HZ)
RESET EXEC

[_EXIT | [ LIST | o4 | _OFF |

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

Enabling the sweep function forces the memory function to be disabled.
During sweep measurement, the instrument stores measured values in the internal memory
regardless of whether the memory function has been enabled or disabled.
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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 CLICE o
KEY LOCE .

qlHp —HErory | mEE
MOMI CHECE oo +20%
DOUELE ACTION — 0OM

LCO COMTRAST 50 BACKLIGHT 20
FOWER FRERQUEMCY AUTO(E0HZ)
RESET EXEC

[_EXIT | [_LIST | o4 | _OFF |

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

The internal memory list is displayed.

MEMORY LIST |

001 IM  9.22952E-114 24.43°C 47.7%h
002 IM  S.24570E-114 2443 C 47 7%rh
002 IM  9.25409E-114 2442 0 4T7.7r%rh
JHD  boa 1M 328483E-114 24.42°C 47.7%rh
005 IM 9267 19E-114 2442 0 47.8%rh
005 ———— MO DATA ———v
007 ———— MO DATA ———v
00S ———— MO DATA ———-
(ERIT TLEAR

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

You can scroll the list by pressing the up or down cursor key.
Press the MODE key to switch the measurement mode.

2 Press the F3 key [CLEAR].

The confirmation dialog box is displayed.

MEMORY LIST
E":“ TLHI Lo e o T | g o, I N1 ol AT A7 Ter-b
o IMFO:-010
0 Clear memors . OK?
o
o
o
o
008 ———— NO DATA ———-
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.
Deleting memory data will cause sweep list data to be deleted.
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Checking Voltage Error (Voltage Monitor Check Function)

8.4 Checking Voltage Error (Voltage Monitor Check
Function)

A warning can be displayed on the screen, if a voltage value measured internally by the instrument
becomes abnormal.

Display with the voltage monitor check function set to on

a1 vohe | Some poeer mr ] [V-CHK] is displayed on the measurement screen under
Hm 1 2 56 normal conditions.
34 E+1 29 If the voltage is outside the set range (error condition),
N e 10 BER L 1OM:0. | [V.CHK] is highlighted in reverse video. Because the
se oo | e AHTR:Z00uA THARE: O 05 1 measurement was performed before the voltage became

50, Oxrh | A¥G OFF pcHeEz: 0. 0s | stable in this case, increase the delay time or extend the
voltage range for the alarm.

Resistance value measurement mode
(initial screen)

Even when the voltage monitor check is activated, the measurement will be completed normally, and the
data will be output.

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

1 Select whether to generate an alarm if a voltage error occurs.

[ON] Enabled
[OFF] Disabled (default setting)

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

KEY CLICK OH
KEY LOCE OFF

———

MEMOR"
GE|D MOMI CHECE 20X

OOUELE ACTION oy

L CO COMTRAST g0 BACKLIGHT &0
FOWER FREGUEHCY A&UTO(EOHzZ)
RESET EXEC
EXIT [_OH | OFF |
[MENU] [F1] [FZ] [F3] [F4]
m
=
2 I [ON] is select, set the voltage range. %
Q
1+2% to +20% (default setting: +20%) g)
>
HMEAS |C.CHE|COMP |ELEC [SvS |[I-0 [IF  [IWFO ol
KEY CLICE (o] o
EEY LOCK aFF P
MEMORY OFF _
q D MMMT CHECE nFFE L HEE o
OOUELE ACTION aH —
L CO COMTRAST g0 BACKLIGHT &0
FOWER FREGUEHCY A&UTO(EOHzZ)
RESET EXELC
ExAlT + 1+ 1

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

Press the F3 key [|] or F4 key [1] to change the value.
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Preventing Test From Being Incorrectly Started (Double Action Function)

8.5 Preventing Test From Being Incorrectly Started
(Double Action Function)

When the double action function is set to [ON], incorrect starts of tests can be prevented, resulting
in safety improvement of tests.

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

[ON] To start a measurement, press the STOP key, and then, press the START key within
approximately 1 second (default setting).
[OFF] To start a measurement, press the START key.
ME&S |CEHE|COMP [ELEC [SvS [I-0 [IF  [IWFO
KEY CLICE oM
KEY LOCE OFF
MEMOR" OFF
MOMI CHECE S 20

DOUBLE ACTION M

LCO COMTRAST — BACKLIGHT =0
POWER FREAUEMCY &UTO(EOHz )
RESET EXEC

[(EXIT | [ oH_| [oFF_|
[MENU] [F1] [F2] [F3] [F4]

aHo —

If the double action function is set to [ON], pressing the START key without pressing the STOP key causes
the beep sound to be emitted and an error to appear.

I 8.6 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 setting 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
MEMORY OFF
MOMI CHECE OFF +20%
DOUELE ACTIOM =
(][][) LCO COMTRAST EACKLIGHT =0
OWER FRERUEHCY ool BOHz)
ESET EXELC
[EXIT | + 1+ 1

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

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

I 8.7 Adjusting Backlight Brightness

The brightness of the backlight can be adjusted for the illumination of the installation location.

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

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

MEAS |C.CHE|COMP [ELEC |[S%s [I-0 [IF  [IMFO
KEY CLICK M
KEY LOCK OFF
MEMORY OFF
MOMI CHECE OFF +20%
DOUELE ACTIOM M
(J[][) LCO COHTRAST 50 EACKL IGHT, HEN
FOWER FREGUENCY AUTOLGOH=)
RESET EXELC
[EZIT | + 1+ 1

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

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

8.8 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 setting screen: MENU key > GD [SYS] tab

[AUTO] Automatically detects either 50 Hz or 60 Hz (default setting).
[50HZ] 50 Hz
[60HZ] 60 Hz

MEAS |C.CHK|COMP |[ELEC [SS |10 [IF  [IMFO
KEY CLICK M
KEY LOCK OFF
MEMORY OFF
MOMI CHECE OFF +20%
DOUELE ACTIOM M
L0 COMTRAST e CACKLICHT 20
(J[][) POWER FREGUEHCY | FTEISNEER
E=E R
[(E=IT | [(CAUTO | [ S0Hz | [ E0H= |

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

I 8.9 Initializing Settings (Reset)
The reset function has 2 methods.
For details of items that are to be reset, see “Default setting list” (p. 119).
Procedure to display the setting screen: (Measurement screen) MENU key > OD [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 |S%s [I-0 [IF  [IMFO
KEY CLICK M
KEY LOCE OFF
MEMORY OFF
MOMI CHECE OFF +20%
DOUELE ACTIOM M
LCO COMTRAST 50 EACKLIGHT =0
FOWER FREGUEHCY iTor SOHz)
aHp RESET JJE<ELC]
[(EXIT | [HORMAL] [SYSTEH|

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

The confirmation dialog box is displayed.

MEAS |C.CHE|COMP [ELEC |S%s [I-0 [IF  [IMFO
|{ LVl I o P Okl

kg IMFO:-030
MH pesat?

EE MORM&L RESET

Fi
RESET EHEL]

O] 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, and then turn it on while holding down both the MENU key and the LOAD/SAVE key.
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Initializing Settings (Reset)

Default setting list

HIOKI SM7110A961-08

‘ Setting Screen display ‘ Default setting Reference
Voltage output function MES.V 0.1V (D) p. 41
Measurement speed SPEED SLOW2 p. 43
Range RANGE AUTO p. 44
Delay function DELAY 0.0 ms p. 49
Average function AVG OFF p. 50
Measurement Setting SEQ OFF
screen Discharge 1 DCHG1 0.0s
Sequ_ence program Charge CHARG 00s p. 52
function
Measurement MEAS 0.1s
Discharge 2 DCHG2 0.0s
Measured value display mode - Resmtance value p. 39
display
Sweep function SWP OFF
Hold delay time HOLD 0.0s
Measurement delay time DELAY 0.1s
Step time STEP.T 10s
Fail stop FAILSTOP OFF
Sweep Automatic fine steps AUTOFINE OFF 78
measurement| Start voltage START 01V -
Stop voltage STOP 01V
Division method DIV STEP
Step voltage STEPV 01V
Number of steps STEPN 1
Reverse function REVRS OFF
. Mode MEAS FORMAT EXP (exponent display)| p. 40
Measured value display— - i
Displayed digit DIGIT 6 digits p. 40
Updating Drawing During Measurement | DISP UPDATE ON p. 77
V0|tage value for Setting V MODE MES.V 56
resistance calculation | \oltage set value | SET 01V P-
. INTERNAL
Trigger mode TRIGGER (internal trigger) p. 58
MEAS o Setting SELF CALIBRATION |ON m
Self-calibration — p. 60 %
Setting time - 600 s T
Interlock INTERLOCK OFF p. 62 §
Charge-system | -\ \rGE OFF p. 64 S
current limit 3
Current limiter 5 mA (measurement S
Total current limit | CURRENT LIMIT system: 5 mA, charge p. 65 ™
system: 0 mA) ﬁ
Frequency FREQ 300 kHz 8
. Work =
Contact check setting . WORK.C NORMAL p. 68
capacitance
C.CHK Cable length CABLE 1.0m
Setting CONTACT CHECK | OFF
Contact check .72
Judgment LIMIT 0.00 pF P
reference value
119




Initializing Settings (Reset)

Setting Screen display Default setting Reference
Comparator function Upper limit value | UPPER LIMIT OFF
(for each measurement o p. 101
mode) Lower limit value | LOWER LIMIT OFF
COMP Judgment sound | COMP BEEP OFF
Judgment sound (Hi, Number of
TerIeEL p. 103
IN, Lo) ringing times for - 1
judgment
Diameter of the main electrode D1 50.0 mm
Internal diameter of the counter electrode | D2 70.0 mm
ELEC - p. 74
Thickness of sample t 0.1 mm
Electrode constant K 500.00
Key operation sound KEY CLICK ON p. 111
Key lock KEY LOCK OFF p. 112
Memory function MEMORY OFF p. 113
. Setting V MONI CHECK OFF
Voltage monitor check p. 115
Set value - +20%
SYS Double action DOUBLEACTION  |ON p. 116
LCD contrast LCD CONTRAST 50% p. 116
LCD brightness BACKLIGHT 80% p. 117
AUTO (automatically
POWER .
Power frequency FREQUENCY detects either 50 Hz or | p. 117
60 Hz)
Trigger logic setting TRIG EDGE ON p. 140
Function TRIG FILTER OFF
Trigger filter - p. 141
Time - 1ms
I/0 GO-signal outputting logic level C.CHK/V.VHK GO |NORMAL p. 142
o Mode EOM MODE HOLD
EOM output timing - p. 143
Time - 1ms
Output signal setting - NPN (switch on rear) p. 124
Communication Interface INTERFACE RS-232C p. 145
RS-232C communication speed SPEED 9600 bps p. 149
GP-IB address ADDRESS 1 150
IF GP-IB delimiter DELIMITER LF -
USB mode USB MODE COMM p. 146
Data output function DATA OQUT OFF p. 152
Communication monitor function CMD MONITOR OFF p. 153
120 HIOKI SM7110A961-08




Checking Instrument Information

I 8.10 Checking Instrument Information

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 power supply CPU
* Version number of the CPLD

 Serial number

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

MEAS |C.CHE|COMP [ELEC [S%S [I-0 [1IF | [NiEN
MODEL SM7110
M&IH CFRU Y1, 00
SUE CPU Y1, 00
FOWER CFU Y1, 000
CRLO YO0d
SERIAL MO 123456759
[(E=IT |

[MENU] [F1] [F2] [F3] [F4]
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Checking Instrument Information
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n External Control (EXT 1/O)

Be sure to read “Before controlling the instrument externally” (p. 13) 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.).

IMPORTANT
Do not control two or more instruments by sharing a single-line PLC output. Doing so could
cause the instruments to malfunction.

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. 124).

\ J
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( \

Connect the EXT I/O terminal of the instrument to the external device (p. 124).

\ J

( \

Test I/0O (signal input and output test) (p. 139)

( \

Setting the instrument (p. 140).

\ 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. 13) 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 I:’NP

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

N

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. 13) beforehand.

09 MO3HO O

MO3HO O
oldL

(pasn joN)
Ssvd
(pasn oN)
(pasn joN)
(pasn joN)
NI

(pasn joN)
09_N3do
OO OsI
NS OSI
(pasn oN)
(pasn oN)
(pasn joN)
N3dO
MOTFHO A

pCE]

N33 I<K<ZMEp3X33000
2888079562880 8 03
ccc TO=l cnPTc>9x
& BB mxX Qzofem A
2383 Q 2goog
gese A SEEXEe
® ~
o

<
Connectors

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

Mating connectors
* DC-37P-ULR (solder type)

Ltd.
Or other equivalent parts

+ DCSP-JB37PR (insulation displacement type)
Manufactured by Japan Aviation Electronics Industry,

ry

124
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External Input/Output Terminals and Signals

Instrument-side connector pin assignment

HIOKI SM7110A961-08

| 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 ground.

:i:_ Signal name 110 Function O'::::::Lon
1 TRIG IN Starts measurement. Edge
2 C_CHECK IN Executes contact check. Edge
3 V_CHECK IN Executes voltage error check. Edge
4 OPEN IN Executes 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 ouT Contact check result Level
12 | OPEN_GO ouT Open correction result Level
13 | Not used ouT (NC) -
14 | IN ouT Comparator judgment of IN Level
15 | Not used ouT (NC) -
16 Not used ouT (NC) -
17 Not used ouT (NC) -
18 PASS ouT Judgment result of PASS Level
19 | Not used ouT (NC) -
20 | START IN Starts to output measurement voltage. Edge
21 STOP IN Stops to output measurement voltage. Edge
22 CLEAR IN Clears measured value and judgment Edge

result.

23 Not used IN (NC) -
24 INTERLOCK IN Deactivates interlock function. Level
25 | KEYLOCK IN Activates/Deactivates 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 |V_CHECK GO ouT Voltage error check result Level
31 VON ouT Voltage output status Level
32 HI ouT Comparator judgment of Hi Level

125
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External Input/Output Terminals and Signals

:i:_ Signal name 110 Function Opnel:')adt‘ieon
33 LO ouT Comparator judgment of Lo Level
34 Not used ouT (NC) -

35 | Not used ouT (NC) -

36 | Not used ouT (NC) -

37 | FAIL ouT Judgment result of FAIL Level

Function of each of the signals

IMPORTANT

» The EOM and INDEX signals switch to the on state at start-up.
» To avoid misjudgment, determine judgments by checking both the PASS and the FAIL signals.

Input signal

OPEN Executes an open correction. | Setting the input to the on state executes an open
correction.
START Starts to output a Setting the input to the on state allows a measurement
measurement voltage. voltage to output.
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.
V_CHECK Checks voltage for an error. Setting the input to the on state starts checking voltage
for an error.
STOP Stops to output the Setting the input to the on state stops outputting the
measurement voltage. measurement voltage.
CLEAR Clears a measured value and | After clearing them, the instrument will return a
judgment result. response indicating that no measurement is performed
in response to a measured-value query of the
communication commands.
INTERLOCK Deactivates the interlock. Setting the input to the on state deactivates the
interlock function.
KEYLOCK Activates the key lock. Setting the input to the on state activates the key lock
function.
To deactivate the key lock function, input the Off signal.

126
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External Input/Output Terminals and Signals

Output signal
EOM End of measurement Outputs the On signal when the measurement and the
judgment are completed.
INDEX Measurement reference Outputs the On signal when the measurement circuit
finishes the A/D acquisition.
ERR Measurement error Outpauts the On signal if a measurement error occurs.
The following instances result in measurement error:
» The A/D converter for measurement and voltage measurement has overflowed.
« The fixture-capacitance open correction value exceeds 99.999 pF.
C_CHECK_GO Contact check result Outputs the On signal when the contact check gives a
pass judgment.
V_CHECK_GO Voltage error check result Outputs the On signal when any voltage error was not
found.
OPEN_GO Open correction result Outputs the On signal when the open correction gives
a pass judgment.
VON Voltage output status Outputs the On signal while the voltage monitor value
is maintained within £10% of the set voltage value.
HI Comparator judgment of Hi Outputs the On signal when the comparator gives a Hi
judgment.
IN Comparator judgment of IN Outputs the On signal when the comparator gives an
IN judgment.
LO Comparator judgment of LO | Outputs the On signal when the comparator gives a Lo
judgment.
PASS Judgment result of PASS Outputs the On signal when the comparator gives
an IN judgment after the measurement is normally
completed.
FAIL Judgment result of FAIL Outputs the On signal when the comparator gives
a judgment other than IN after the measurement is
normally completed.
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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 terminal
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.

Times indicated in the timing charts can be obtained only under no-load conditions.

The self-calibration is automatically executed once at a startup and five minutes later.

See “4.6 Maintaining Measurement Accuracy (Self-Calibration Function)” (p. 60)

From when measurement starts to when judgment result is acquired

(1) Voltage output, measurement with external trigger setting

o |
—— 2 |
START ON OFF —
STOP OFF ON
VON i ON OFF |

Voltage output

va OUTPUT
3|
— “ |
Y
Bane |
o
! > !
TRIG ] ON OFF ]
819 t10 |
INDEX T g:::(:ict Delay |Measurement § ON i i OFF
{Contact check delay | ‘ i 12 i i
5 t11 L 13 ‘
EOM | . OFF ON
t14 | |
C_CHECK_GO ON/OFF )( . ONJOFF
V_CHECK_GO § ON/OFF X | ON/OFF
HI, IN, LO, n
PASS, FAIL, \ OFF /( ON/OFF >\

ERR !

128



Timing Chart

Item Contents Time
t1 START pulse width 200 ps or more
t2 STOP pulse width 200 ps or more
t3 Delay time of voltage output start | 100 ys or less
t4 Rising time of voltage output With the discharge setting: 10 ms or less
With the high-impedance setting: 1 ms or less
t5 Delay time of voltage output stop | 200 s or less
t6 Falling time of voltage output With the discharge setting: 10 ms or less
With the high-impedance setting: unspecified
t7 TRIG pulse width 200 ps or more
t8 TRIG acceptable time from START | 0 ys or more
(Manually prolonging this time
enables to charge objects to be
measured.)
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] + 0.4 ms) or less
Add 1.0 ms to calculate a resistance measured value from a
voltage measured value
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 for C_CHECK | 3 ms or less
t15 Judgment output and Judgment 70 ps or more

setup time for V_CHECK

Time required for the EOM
signal to output after output of a
judgment signal

HIOKI SM7110A961-08
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Timing Chart

(2) Measurement with internal trigger setting

| ¢ A |
INDEX | OFF " ON
5 t2 U t3 |
EOM | OFF ON

C_CHECK_GO ON/QFF )( . ON/OFF
V_CHECK_GO ON/OFF )( . ON/OFF

% t

HI, N, LO, |

PASS, FAIL, A OFF /( ON/OFF  \

ERR |

Item Contents

| Time

t1 INDEX time

([Contact checking time] + [Delay time] + [Measurement
time]) or less

t2 EOM time

(INDEX + [Comparator measurement time] + 0.4 ms) or less
Add 1.0 ms, however, if calculating a resistance measured
value from a voltage measured value

t3 Internal TRIG setup time

40 ms 5 ms

t4 Judgment setup time

Time required for the EOM signal
to output after output of a judgment
signal

70 ps or more

130 HIOKI SM7110A961-08




Timing Chart

(3) Sequence measurement

<& t1 »
START ON OFF |
Discharge 1 Charge Measurement | Discharge 2
VON ON OFF
Voltage output
OUTPUT | OFF
t3 t4\
<« >
2 t7 , 18
INDEX OFF ON
EOM OFF ON
t5
C_CHECK_GO ‘
V_CHECK GO ON/OFF )( ON/OFF
t6
HI, IN, LO, >
PASS, FAIL, OFF A ONIOFF )\
ERR |
Item Contents Time
t1 START pulse width 200 ps or more

t2 Delay time for INDEX and EOM 200 ps or less

t3 Rising time of voltage output With the discharge setting: 10 ms or less
With the high-impedance setting: 1 ms or less

t4 Falling time of voltage output With the discharge setting: 10 ms or less
With the high-impedance setting: not specified
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t5 Contact check time 2.3 ms or less

t6 Judgment setup time 100 us or more

t7 Delay time for INDEX and EOM 200 ps or less

t8 START setup time Display on: 40 ms or more
Display off: 4 ms or more

HIOKI SM7110A961-08 131



Timing Ch

art

(4) Sweep measurement

A ! Step time Step time
START [ ON |
Hold | | | | | || | | ! 1
i i Measurement | | iMeasurement i Measurement | ! !
3 ! delay Me:asurementidelay Measurementi delay Measure:ment |
VON | § |
Voltage 3 / Ste}p1 >< Step2 >< Step3 \ /
output 3 ~— | __, ~_> :
| 13| | 9 4
2 | 718
‘ § OFF | ON|
EOM § L 3
| OFF | ON|
15 |
g
C_CHECK_GO X
V_CHECK_GO X X

OFF

HI, IN, LO \

16,
3«—»/%\—

Item ‘ Contents Time

t1 START pulse width 200 ps or more

t2 Delay time for INDEX and EOM 200 ps or less

t3 Rising time of voltage output With the discharge setting: 10 ms or less
With the high-impedance setting: 1 ms or less

t4 Falling time of voltage output With the discharge setting: 10 ms or less
With the high-impedance setting: not specified

t5 Contact check time 2.3 msorless

t6 Judgment setup time 100 us or more

t7 Delay time for INDEX and EOM 200 ps or less

t8 START setup time Display on: 40 ms or more
Display off: 4 ms or more

t9 Voltage output change time Within 10 ms

132
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Timing Chart

(5) Contact check, voltage check, or open correction (independent execution)
t1

C_CHECK, ‘
V_CHECK, ON OFF
OPEN

A
A4

t2 t3

INDEX OFF ON

A
\ 4

B t4 L t6 -
EOM OFF ON

|5
«—>

S RERECK GO, ON/OFF X ON/OFF

ERR ‘

Item Contents Time
t1 Pulse width of C_CHECK, 1 ms or more

V_CHECK, or OPEN
t2 Delay time for INDEX and EOM 1.5 ms or less

3 INDEX time » Contact-checking time

* Voltage-checking time (2 ms)

* Open correction time (200 ms)

The INDEX time becomes 40 ms longer when one of the
operations listed above is executed during halts of voltage
output.

t4 EOM time (INDEX + 1 ms) or less

t5 Time required for the EOM signal | 100 ps or less
to output after output of a judgment

signal U
t6 C_CHECK, V_CHECK, Display on: 40 ms or more g
OPEN setup time Display off: 4 ms or more o
e
(6) Clears measured value and judgment result. =
o
START ON OFF Ny
_|
STOP OFF f ON o
CLEAR OFF 1 oN
t1
TRIG ON OFF
2113
EOM OFF | ON
HI IN, LO,
PASS, FAIL, OFF A ON/OFF )\
ERR
Item Contents Time
t1 CREAR pulse width 1 ms or more

t2 TRIG acceptable time from START | 0O ys or more

3 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 T
INDEX OFF ON
EOM OFF [ oN
Judgment OFF A ON/OFF
result
TRIG OFF ON

Judgment results: HI, IN, LO, PASS, FAIL, 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 determined. 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
Starting the measurement
measurement TRIG ;
Judgment result Waiting for EOM
OFF (If using level
Duri detection, after |
murlng ement waiting for
i measur n
- 0.5ms.) :
Completion of s
measurement EOM End of
)  measurement
reception
HI, IN,
LO, PASS,
FAIL, 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 |
DevE M/\f—l 1kQ 1| TRIG Output
. L AVAVAV O O
DevE M/\f‘l 2 | C_CHECK
g i * AA%Y Q . CIJ L
L . P 5
i Common
EXT I/O MODE o—’_| Internally isolated D —
selector ower suppl PLC, etc.
NPN p pply
5V
10Q 10 | ERR Input "‘ﬂzz B
— T AA%Y O (OAVAVAY -
_ﬁz:tﬁ; §§ Zener voltage 30 V
11 | C_CHECK_GO 'Fﬂzi B
— T ’\/}/\/ O : OV o
=] % : : . .
° \ . : . : :
. ! 1 ] |
. 9 | ISO_COM
O
27 | ISO_COM | Common
2 O I | Q
N
Internally isolated common 30 V max
(This is isolated from the protective ground of the instrument.)) '
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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
2kQ
Degg T W1k 11 TRIG Output
. Ll VAVAV O
e TV 2 | c_CHECK
o 0 : /\/\/\/ <i> . (|>
. ] . i . : D’
| . . i
: 5V i Common
EXT VIO QAODE _O)ﬁ Internally isolated —
selector ower suppl PLC, etc.
NP o—\_| p pply
10 Q 10 | ERR Input
— 1 NV O OV y* -
_EZI[E_‘ §§ Zener voltage 30 V | [ S N
AAA, 11 1 C_CHECK_GO SAM
_321{_' X . T ! =
— ° ] ° ]
R i ' ' |
: ; . ! P ! !
. 9 | 1Iso_com
O
27 | 1SO_COM | | Common
% O | I O
Internally isolated common 30 V max
(This is isolated from the protective ground of the instrument.) '
[Share the ISO_COM for the common terminals of the input and the output signals. ]

Electrical Specifications

Input signal Input type Photo-coupler-isolated, non-voltage contact inputs (supporting
current sink and current source outputs)
Input on Residual voltage 1V or less (Input on current 4 mA [value for
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 30VvDC
Maximum output current 50 mA/channel
Residual voltage 1V or less (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

Isolation

Insulation rating

Floating from the protective ground potential and the
measurement circuit

Voltage to ground 50 V DC, 30 V rms AC, 42.4 V peak AC or
less
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Examples of connection

Examples of input circuit connection
Model SM7110 or SM7120

i % |
oy |
So_com

Connection to switch

Model SM7110 or SM7120

)‘4&* _% AMA Input | | Output
NPN ]
fi

I"Iso_com ] T Common

Connection to PLC output (NPN output)

Examples of output circuit connection

Model SM7110 or SM7120

15

|
30 V max.

Connection to relay

ISO_COM

Model SM7110 or SM7120

L
OH
-~
Y
Jarisr

Negative
logic output
|
|

ISO_COM

Negative logic output

Model SM7110 or SM7120 PLC

L L
OH
-~
Y
Jarisr

ISO_COM | Common

Connection to PLC input (positive common input)

HIOKI SM7110A961-08

Internal Circuit Configuration

Model SM7110 or SM7120

s E i

NPN T [

tn | B

I"1so_com

J

Connection to relay

Model SM7110 or SM7120 PLC

)‘# g Wlnput )\ |Output
- h ,

I"iIso_com TCommon
Connection to PLC output (PNP output)

e

J

Model SM7110 or SM7120

50 mA max.

ISO_COM

Connection to LED

Model SM7110 or SM7120

il
i)

JELIFT

)

" 1SO_COM |

Wired OR

Model SM7110 or SM7120 PLC

L L
D
-~
oY
JELIzT

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.

Solder the cable to the connector (H).

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

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

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

A A W N=

SAME ShAPE) ...cocuvviiiiiie e x2 | rt th D) into the fast
B: Screw (Phillips slot combination) rése e screws (D) into the fasteners
#4-40UNC (total length: 16.9 mm).......... x2 (G).
C: Screw (Phillips slot combination) Set the connector (H), fasteners (G), and
D: g?:-rif/)vu(’:gtt(;%t? length: 126 mm)........ X2 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 ..., x2 6 Place the other hood (A) from above.
F: Fastener (for cable) ..........cccccoiiiic. x2
G: Fastener (case protection)...........c.c.cc..... x2 7 Secure the hoods (A) with each other
H: Connector ... x1 with the screws (B) and the nuts (E).
Do not tighten the screws more than required,
because doing so may damage the hoods.
ES

Cable
(shielded wire recommended)
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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 setting screen: MENU key > GD [I/0] tab

1 Press the F2 key [EXEC].

MEAS [C.CHK|COMP [ELEC S5 |I-0 [IF__ [IMFO
TRIG EDGE OM EDGE
TRIG FILTER OFF
L. CHE W, CHE GCeassis
a-o EOM MODE | pULS ims
EXT 1-0 TEST —
[(E=IT | EXELC

[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 outputs. The boxed signal name for which a signal is

input is highlighted in reverse video.

Press the F4 key [OFF].

The signal stops outputting.

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

testing.)
Output signal: The boxes are highlighted in reverse video while the
signals are output.
[Ex[T I.-0 TEST 10 TYPE :HFMe— Displays whether
EEETE( EFF [ InDEx | [C_CHE_GO] the SWitC,h Ift?l\tlL:DSNI)s
current sin
. [V_CHE_GOJ [ OPEH_G30 |[WON | or current source
Q|0 — T R [ FAIL ][ PAST || (PnP).

START C_CHE  STOF  Y_CHE
cLEsR ST ILOCK  K.LOCK
| |LE®IT | oM | |_oFF | |

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

Input signal: The boxes are highlighted in reverse video while the
signals are input.
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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. 140
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 during p. 141
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 and V_CHECK_GO signals, which are used p. 142

with the contact check and voltage monitor on, respectively

EOM signal output mode | This setting can be used to specify the output method for the EOM

(end of measurement) signal. p. 143

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 setting screen: MENU key > C]D [I/0] tab

[ON] Measurement starts at an on edge (default setting)
[OFF] Measurement starts at an off edge

[MEAS [C.CHEJCOME [ELEC [S%S [I-0 [IF__ [IHFO

TRIG EDGE | 3| EDGE
O D IFIE FICTER —

C. CHE ~ %, CHK GO HORMAL

EOM HMODE HaLo

ExT I.-0 TEST EXEC

EXIT [ OH | _OFF |

[MENU] [F1] [FZ] [F3] [F4]
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Settings for External Input and Output

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 during the set response time.

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

1 Select whether to activate the trigger filter or not.

[ON] Activate the trigger filter.
[OFF] Deactivate the trigger filter (default setting).
MEAS [C.CHK|COMP [ELEC [5S [I-0 [IF_ [IWFO
TRIG EDGE e OIGE
al-o TRIGZ FILTER B CFF|
C. CHKE. -~ %, CHE GL=—==AL
EOM MODE HOLO
EAT I.-0 TEST EXEC
[(EXIT | o4 | _OFF |

[MENU] [F1] [FZ] [F3] [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 ms (default setting: 1 ms)

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

TRIG EDGE oM EDGE
OE|D TRIG FILTER oH o=

C. CHE -~ W, CHE GO HORMAL

EOM HMODE HOLD

EAT I-0 TEST ExEC

Pressing the F4 key

[_ERIT | | EDIT | [EDIT] enables the

numerical value to be

[MENU] [F1] [F2] [F3] [F4] changed.
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eeeeeeeseesMove to the next E [ELEC [svs |1-0 [IF _ [IWFO
: * digit (left or right) gn EDGE 1
: : =
—_—_—
J-D  change the G0 HORMAL Settle
: numerical value HaLD
°****°*(up or down) EXEL
>
Cancel
Numerical value can also be changed with the numeric keypad. See “Methods for changing
numerical values” (p. 28).
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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).

1 Logic level to be outputted with the NORMAL setting

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

MEAS |C.CHE|COMP |[ELEC [S%S [1-0 [IF_ [IMWFO
TRIZ EDGE OM EDGE

TRIGZ FILTER e

(][][) B CHE ~ v, CHE oc) ARG

EOM MODE I Tm=
EAT I-0 TEST ExELC

(E=IT | [HORMAL| [THVERT]

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

[NORMAL] When a pass judgment is given for the contact check or voltage monitor check: Outputs
the On signal.

When a fail judgment is given for the contact check or voltage monitor check: Outputs
the Off signal.

2 Logic level to be outputted with the INVERT setting

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

MEAS [C.CHE|COMP [ELEC [S%S |I-0 [IF__ [IMFO
TRIG EDOGE OM EDRE
TRIG FILTER oo
CCHE - W CHE oy T
(J[][) EOM MODE e ims
EXT I~-0 TEST EXEC
[(E=IT | [HORMAL| [THVERET]

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

[INVERT] When a pass judgment is given for the contact check or voltage monitor check: Outputs
the Off signal.

When a fail judgment is given for the contact check or voltage monitor check: Outputs
the On signal.

When the contact check or voltage monitor is disabled, the instrument always gives fail judgments
and thus outputs the Off signal.

142 HIOKI SM7110A961-08



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 setting screen: MENU key > GD [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 OM EDGE
TRIG FILTER OFF
aHpo L. CHE ~ M, CHE QL=
EOM MOLE — 1
ExT 1.0 TEST  “oreo
[(E=IT | ((HOLD | [FULSE

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

2 If [PULSE] is selected, set the pulse width.

1 ms to 100 ms (default setting: 1 ms)

MEAS |C.CHK|COMP [ELEC S5 |10 [IF__ |IMFO

TRIG EDGE OH EDGE
TRIG FILTER OFF

(J[][) L. CHE - %, CHE G0 HORMAL
EOW MODE  FPULTE | s
EXT I-0 TEST EXEC

Pressing the F4 key

[_EXIT | [_EDIT | [EDIT] enables the

numerical value to be

[MENU] [F1] [FZ] [FS] [F4] changed.
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[HEAS |C.CHK[COMP [ELEC [Svs [1-0 [IF_ [INFO

eeseeccceecMove to the next SH EDGE }

: . digit (leftorright) | an poEMal Sette
G D Change the FPULSE [E0 1jn=
numerical value EXEC

feeeees(up or down)

) =)

Cancel

Numerical value can also be changed with the numeric keypad. See “Methods for changing
numerical values” (p. 28).
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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.
They can be downloaded from the Hioki’s website.

For the specifications, see “11.4 Interface Specifications” (p. 169).
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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 USB driver can be
downloaded from the Hioki’s website.
See “Information on download site” (p. 1).

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.

1 Log into the computer with administrative privileges such as “administrator.”
2 Exit all applications that are running on the computer.

3 Extract the downloaded file and run [HiokiUsbCdcDriver.msi].

It may take some time for 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 uninstall [HOIKI USB CDC
Driver].

Connecting the USB cable
Be sure to read “Before connecting the communication cable to the instrument” (p. 14)
beforehand.
The USB cable shall have length of 3 m or less.

d |l

=}

( Computer’s USB interface )— e e e
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USB Interface

Setting the instrument

Procedure to display the setting 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 o
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 or the
ENTER key is pressed.
For the internal trigger setting
The updated measured value is automatically output on completion of
each measurement.
When USB mode is set to [KEYBOARD], measurement value contents are
outputted in the order of a measurement value and then a comparator result.
You cannot change the output format.

For information about the output formats of measured values and comparator
results, see descriptions of “Query Measurement value” and “Query
Judgment of Measured Value” in the “Device-Specific Commands” section in
the Communications Command Instruction Manual.

[COMM] Controls the instrument with commands through the USB cable connected to
the computer (default setting).
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MEAS |C.CHE|COMP [ELEC S5 [I-0 |IF  [IMFO
IMTERFACE et
USE MODE | (T
G D Lidh [ & L] -
CHO MOMITOR OFF
[EZIT | FEY | [__COM_|

[MENU] [F1] [FZ] [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. 14)
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.

\ D-sub, 9 pins, pin contact
© 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 i
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 (+5V 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 Cl 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 setting 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 as follows:

 Start-stop synchronization
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» Transmission speed 4800 bps, 9600 bps, 19200 bps, 38400 bps, and 115200 bps
(Adjust the speed same as the instrument’s setting.)

» Stop bit 1

» Data length 8

 Parity check Not provided

* Flow control Not provided

IMPORTANT

It may not be possible to use the fast transmission speed (baud rate) due to significant errors
caused by some computers. In such cases, use a lower transmission speed.
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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. 14)
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 setting 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
OE|D ____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 setting screen: MENU key > GD [IF] tab

[ON] Outputs measured values.
[OFF] Does not output any measured values. (default setting)

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

INTERFACE RS-232C
SPEED e

qlHp —bara our | mE
WL MU L TUE R

[E=IT | [ oW | [_GFF |

[MENU] [F1] [FZ] [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.

When the sweep function is enabled:

The measured value and each step’s voltage setting value will be output after each step’s
measurement completes. If the step time is short, there may not be sufficient time to output
the measured value. In this case, set a longer step time.

152 HIOKI SM7110A961-08



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 setting screen: MENU key > C]D [IF] tab

[ON] Displays commands.
[OFF] Does not display any commands. (default setting)

MEAS |C.CHE|COMP |[ELEC [S¥S [I-0 |IF  [IMFO
IHTERFACE RS-2322C

SPEED Q500

DaTo OuT ——

OE|D CMO MOMITOR

[EZIT | o4 || _OFF |

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

The communication monitor is displayed on the measurement screen when communication
starts.

| INT] [ EMT |

"~ 0.00000E+000

VOMOMI (R IDNT4

0, 000y JHIOKI .SM7110.,12324568729 .Y 1,004
WOLTAGE? 4

-, —="C 100,04

—— —Hrh
Fres= [LOCAL] to local,
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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.

Remote state
The instrument is placed in the remote state during the USB, RS-232C, or GP-IB communication,
displaying [RMT] on the setting 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 automatically switched to the measurement screen.

| INT] [_RHT |

"~ 0.00000E+000

VY MOMI [MES. V- 100, OM(0)1 SER -0OFF

0, gooy [ SPEED -SLOW2 OCHG1: 0, 0=
FOMGE -AUTO 20004 CHARG: 0, 0=

—— ——="C|DELAY : Oms= MEAS = 0. 1=
—— =Xrh|&VE  :0OFF OCHGZ2: 0. 0=

Pres= [LOCAL] to local,

Local state

The following operation deactivates the remote control and enables the key operation.

* Press the LOCAL key.

¢ Turn off the instrument and turn it on again.

* Send the command :SYSTem:LOCal to the instrument via USB, RS-232C, or GP-IB.
» Send the command GTL from GP-IB via the instrument.
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m Specifications

| 11.1 General specifications

Operating Indoors, Pollution Degree 2, altitude up to 2000 m (6562 ft.)
environment

Operating Temperature 0°C to 40°C (32°F to 104°F)

temperature and Humidity 80% RH or less (no condensation)
humidity

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
measurement 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. 5.9 kg (208.1 0z.)

Product warranty
period

3 years
Connector, cable, etc.: Not covered by the warranty

Included
Accessories

See “Verifying Package Contents” (p. 2).

Options

See “Options” (p. 3).

HIOKI SM7110A961-08
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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 1 channel

Measurement The current is measured by applying a constant voltage to the measured object.
method
Applied voltage Model SM7110 0.1 Vto 1000 V
Model SM7120 0.1V to 2000 V
Maximum rated 2000V DC
voltage to earth
Ammeter input 1kQ £10%
resistance
Input/output Current input terminal ~ Triaxial BNC connector
terminals (Current input, internal guard, external shield)

Voltage output terminal Banana terminal

Charge voltage output  Banana terminal

terminal
GUARD terminal Banana terminal
GROUND terminal Banana terminal
Maximum input Current input terminal 2000 V (between internal guard and external shield)
voltage
Liquid crystal LCD type Monochrome graphic LCD 240 x 110
ispl
display Backlight White LED
Brightness adjustment range: 0% to 100%, default: 80% (in
increments of 5%)
Contrast adjustment 0% to 100%, default: 50% (in increments of 5%)
range
Display update When settings are changed or when a measurement starts
Warning Red LED lights up if the voltage monitor value reaches approx. 30 V or higher.
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
enables the key operation.
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 STOP key.
Inputting the KEYLOCK signal disables all of the
operation performed on the front panel.
Key operation tone Setting ON/OFF

setting function
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Input/Output/Measurement Specifications

Accuracy specifications

Conditions of Guaranteed accuracy 1 year
guaranteed accuracy period
Temperature 23°C+5°C (73°F+9°F), 80% RH or less

and humidity for

guaranteed accuracy .g’
@

Warm-up time At least 30 minutes CE)h
)

Power frequency 50 Hz / 60 Hz +2 Hz =y

range S
(2}

Temperature In temperature ranges of between 0°C and 18°C and between

coefficient 28°C and 40°C, +(measurement accuracy x 1/10)/°C is added.

Effect of radiated 15% f.s. at 10 V/m
radio-frequency

electromagnetic field

Effect of conducted 5% fs.at10V
radio-frequency

electromagnetic field

Effect of commercial
power frequency
electromagnetic field

15 pA are added to the products specifications at 30 A/V.

Current The accuracy listed in the following table is specified after calibration.
measurement Neglecting calibration reduces the accuracy, adding 50 dgt. to the following specifications.
accuracy Guaranteed accuracy range: 5% to 100% of each range
Range Maximum display | Resolution Current measurement accuracy (1% rdg. tdgt.)
FAST/FAST2| MED | SLOW | 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 10fA| 0.5+600 0.5+40 0.5+ 30 0.5+20
20 nA 19.9999 nA 100fA| 0.5+30 0.5+20 0.5+ 15 0.5+10
200 nA 199.999 nA 1pA| 0.5+30 0.5+20 0.5+15 0.5+10
2 pA 1.99999 pA 10pA| 05+30 0.5+20 0.5+15 0.5+10
20 pA 19.9999 pA 100pA| 0.5+30 0.5+20 0.5+ 15 0.5+10
200 A 199.999 LA 1nA 0.5+ 30 0.5+20 0.5+15 0.5+10
2mA 1.99999 mA 10nA| 05+30 - - -
Voltage measurement accuracy
Range Ma_ximum Resolution Voltage measurement accuracy
display (% rdg. £dgt.)
10V 10.000 V 0.001V 0.03 +2
100 V 100.00 V 0.01V 0.03 +2
1000 V 1000.0 V 0.1V 0.03 +2
2000V * 2000.0 V 0.1V 02+2
* The 2000 V range applies only to Model SM7120.
157
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Input/Output/Measurement Specifications

Voltage generation accuracy

Range Set voltage range V0|tag:cs:{$:§;atlon SET:I ::)O‘r’zltt:;:-gﬁgz t
(¥% of setting *% f.s.)
10V 0.1V to10.0V 0.1 +0.05 0.1 ms max.
100 V 10.1 Vo 100.0 V 0.1 +0.05 0.1 ms max.
1000 V 100.1 V to 1000.0 V 0.1 +0.05 0.1 ms max.
2000 V * 1000.1 V to 2000.0 V 0.2+0.10 0.1 ms max.

* The 2000 V range applies only to Model SM7120.

Voltage generation

current limiter

See “4.9 Limiting Current Flowing Through Measured Object (Current Limiter)” (p. 65).

Resistance
measurement
accuracy

(Resistance measurement accuracy) = (Current measurement accuracy) + (Voltage
generation/measurement accuracy) (p. 56)
The measured or set voltage is used as the voltage for resistance measurement.

If a calculation set voltage is used, the resistance measurement accuracy shall be
considered as a reference and is not guaranteed.

Resistance value display range

Exponential notation

Applied voltage
Range | Resolution 0.1V 10V 100 V 1000 V 2000 V
20 pA 0.1fA 5E+9 Qto 1E+15 Q 500E+9 Q) to 100E+15 Q 5E+12 Qto 1E+18 Q | 50E+12 Q to 10E+18 Q | 100E+12 Q to 20E+18 Q
200 pA 1fA 500E+6 Q) to 100E+12 Q| 50E+9 Q to 10E+15 Q |500E+9 Q to 100E+15 Q| 5E+12 Qto 1E+18 Q | 10E+12 Qto 2E+18 Q
2 nA 10 fA 50E+6 Qto 10E+12Q | 5E+9 Qto 1E+15Q 50E+9 Q to 10E+15 Q |500E+9 Q to 100E+15 Q |1E+12 Q to 200E+15 Q
20 nA 100 fA 5E+6 Qto 1E+12 Q 500E+6 Q) to 100E+12 Q 5E+9 Qto 1E+15Q 50E+9 Q to 10E+15 Q |100E+9 Q to 20E+15 Q
200 nA 1pA 500E+3 Q to 100E+9 Q| 50E+6 Q to 10E+12 Q |500E+6 Q to 100E+12 Q| 5E+9 Qto 1E+15Q 10E+9 Q to 2E+15 Q
2 A 10 pA 50E+3 Q to 10E+9 Q 5E+6 Q to 1E+12 Q 50E+6 Q to 10E+12 Q |500E+6 Q) to 100E+12 Q| 1E+9 Q to 200E+12 Q
20 pA 100 pA 5E+3 Qto 1E+9 Q 500E+3 () to 100E+9 Q 5E+6 Qto 1E+12 Q 50E+6 Q to 10E+12 Q |100E+6 Q to 20E+12 Q
200 pA 1nA 1E+3 Q to 100E+6 Q | 50E+3 Q to 10E+9 Q | 500E+3 Q to 100E+9 Q 5E+6 Q to 1E+12 Q 10E+6 Q to 2E+12 Q
2 mA 10 nA 1E+3 Q to 10E+6 Q 5E+3 Q to 1E+9 Q 50E+3 Q to 10E+9 Q | 500E+3 Q) to 100E+9 Q | 1E+6 Q) to 200E+9 Q

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

Decimal notation with unit prefix

Applied voltage
Range | Resolution 0.1V 10V 100 V 1000 V 2000 V
20 pA 0.1 fA 5GQto1PQ 500 GQ to 100 PQ 5TQ to 1000 PQ 50 TQ to 10000 PQ 100 TQ to 20000 PQ
200 pA 1fA 500 MQ to 100 TQ 50 GQ to 10 PQ 500 GQ to 100 PQ 5TQ to 1000 PQ 10 TQ to 2000 PQ
2nA 10 fA 50 MQ to 10 TQ 5GQto1PQ 50 GQ to 10 PQ 500 GQ to 100 PQ 1TQ to 200 PQ
20 nA 100 fA 5MQto1TQ 500 MQ to 100 TQ 5GQto1PQ 50 GQ to 10 PQ 100 GQ to 20 PQ
200 nA 1pA 500 kQ to 100 GQ 50 MQ to 10 TQ 500 MQ to 100 TQ 5GQto1PQ 10 GQ to 2 PQ
2 pA 10 pA 50 kQ to 10 GQ 5MQto1TQ 50 MQ to 10 TQ 500 MQ to 100 TQ 1GQto 200 TQ
20 pA 100 pA 5kQto 1GQ 500 kQ to 100 GQ 5MQto1TQ 50 MQ to 10 TQ 100 MQ to 20 TQ
200 pA 1nA 1 kQ to 100 MQ 50 kQ to 10 GQ 500 kQ to 100 GQ 5MQto1TQ 10MQt02TQ
2mA 10 nA 1kQ to 10 MQ 5kQto 1 GQ 50 kQ to 10 GQ 500 kQ to 100 GQ 1 MQ to 200 GQ

[ The instrument displays values that include the input resistance of 1kQ (£10%).
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Input/Output/Measurement Specifications

Measurement time

Settings of contact check function and comparator function ON OFF
Contact-checking time 23 ms 0.0 ms
Comparator measurement time 0.2ms 0.0 ms
measﬁf;::\ne%: :peed S0 Hz 60 Hz Intemaltii::: gration '(é)
FAST 4.1 ms 4.1ms 2ms %‘
FAST2 13.7ms 12.7 ms 0.5PLC %
MED 23.7ms 20.7 ms 1PLC 2
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:
INDEX time (Contact check delay time) + (Contact-checking time) + (Delay time) + (Measurement time)

EOM time INDEX + (Comparator measurement time) + 0.4 ms
To obtain the calculated resistance value based on the measured voltage, add 1.0 ms.

* Self-calibration time: 5 s or less

Measurement time examples (With the measurement speed set to FAST)

c . Power frequency: Power frequency:
Contact check omparator 50 Hz 60 Hz
measurement
INDEX ‘ EOM INDEX EOM
OFF OFF 4.1 ms 45ms 4.1 ms 45ms
OFF ON 4.1 ms 4.7 ms 4.1 ms 4.7 ms
ON OFF 6.4 ms 6.8 ms 6.4 ms 6.8 ms
ON ON 6.4 ms 7.0 ms 6.4 ms 7.0 ms
Temperature Display range -40.00°C to 80.00°C
measurement Displays [--.--°C] with a temperature sensor not connected.
accuracy Accuracy range -40.00°C to 80.00°C
Measurement accuracy See “Specifications of Model Z2011 Humidity Sensor” (p. 160).
Measurement period 2s+0.2s
Humidity Display range 0.0% RH to 90.0% RH
measurement Displays [--.-%rh] with a humidity sensor not connected.
accurac
aracy Accuracy range 20.0% RH to 80.0% RH
Measurement accuracy See “Specifications of Model Z2011 Humidity Sensor” (p. 160).
Measurement period 2s10.2s
D/A output accuracy  Output accuracy (Current measurement accuracy) +0.2% f.s.

Temperature coefficient +0.02% f.s./°C

Response time (Measurement time) + 1 ms at a maximum
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Input/Output/Measurement Specifications

Maximum rated capacity*

Setting voltage Current-limiter setting Maximum rated capacity
50 mA 2 mF
0.1 Vto 250.0 V 10 mA 400 pF
5mA 200 pF
10 mA 100 pF
250.1 V to 1000.0 V
5 mA 50 uF
1000.1 V to 2000.0 V 1.8 mA 9 uF

* Capacity value able to reduce the DC voltage to 60 V or less within 10 s.

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|28%RH" +6% RH
o +6% RH +5% RH
2 +5% RH
>
5 60 +5% RH .
= 6% RH* (350 rA] =0 ° RH +4% RH 6% RH* [£12% RH*
3 +
® 40 +5% RH
S 0 +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 percentile response time during a temperature change from 0°C to 60°C
or from 60°C to 0°C [used as reference])

(Humidity: 90 percentile response time during a humidity change from 10% RH to 80% RH
or from 80% RH to 10% RH [used as reference])
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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 Displayed item Display 1 An item to be displayed can be selected between the
display mode following: resistance, current, surface resistivity, volume
resistivity, and liquid volume resistivity.
Display 2 Displays the measurement voltage.
(Displays the character string [----] with the voltage value
for resistance calculation set to [EXT.V].)
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Display format EXP/UNIT

EXP Exponential notation  Displays values, expressed in
exponential notation, to five
decimal places.
(Example: 1.00000E + 16 Q).

UNIT  Decimal notation Displays values, expressed in
decimal notation, that have six
significant figures.
(Example: 10.0000 PQ).

Function to set the The number of display digits can be set in the range from 3 to 6.
number of display

digits

Resistance value Calculated from the measured current value and the measured

voltage value (otherwise, the measured current value and the
voltage setting value).

Resistivity Calculated from the measured current value, the measured voltage
value, and the electrode constant (otherwise, the measured current
value, the voltage setting value, and the electrode constant).

Function of drawing  Operation method Changes the timing of updating the measured value display.
update during )
measurement Setting ON/OFF
ON: Updates the measured value display for each
measurement.
OFF:  Does not update the measured value display (The value
of VMONI will be updated regardless of this setting).
Voltage output Operation method Sink and source (Supports charge and discharge)
function
Current limitation Current can be limited in both directions.
direction
Voltage output value 0.1V to 1000.0 V (Setting can be changed in increments of 0.1 V)
setting 0.1V to 2000.0 V (the SM7120 only)
Setting for output set  Discharge (D) or high impedance (Z)
to OFF
Voltage output time Time from the START signal input to set voltage stabilization
With the discharge setting: 10 ms
With the high-impedance setting: 1 ms
When the generated voltage is changed during voltage generation:
10 ms
Setting of voltage Operation details Selects the voltage value used for resistance calculation.
lue f ist
va'ue for resistance Function setting VMONI (measured voltage value), MES.V (applied voltage set

calculation
value), EXT.V (voltage set value for calculation)

Voltage setting range 0.1 V to 5000.0 V
Available only when the function setting is “EXT.V” (voltage set
value for calculation).
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Measurement speed

Operation details

Sets the sampling time.

Setting

FAST/FAST2/MED/SLOW/SLOW?2

Range switching
function

Current measurement

AUTO/MANUAL

Resistance
measurement

No setting (The current measurement set to AUTO will set the
resistance measurement to AUTO.)

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.

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.

Setting range

0 ms to 9999 ms (in increments of 1 ms)

Contact check delay
function

Operation details

Sets the duration before starting contact check

Setting range

0 ms to 9999 ms (in increments of 1 ms)

Average function

Operation details

Averages measured values.

Setting

OFF/ON (HOLD)/ON (AUTO)

Number of averaging
with averaging set to
ON

2 to 255 times (Any value in this range can be set.)

Averaging method

HOLD Moving average (However, arithmetic averages are
calculated with the trigger source set to the external
trigger and the sequence measurement set to off)

The number of times of averaging is automatically
changed based on the variation of the measured values.

AUTO

Power frequency Operation details Sets the power voltage frequency.
tti
setting Setting AUTO (Automatically detects whether the frequency is 50 Hz or
60 Hz)/50 Hz/60 Hz
Cable length Operation details The predetermined length of the cable to be used corrects the

correction function

fixture capacitance open value and the contact check value.
Automatically detected length and user-defined length can be
used.

Correctable range

0.5 m to 3.0 m, default: 1.0 m (Can be set in increments of 0.1 m)

Fixture capacitance
open correction

Operation details

Measures the capacity when the fixture is open.
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
162
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Contact check
function

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
signal

Automatic execution

ON/OFFE

Capacity
measurement
accuracy range

0.200 pF to 95.000 pF
(However, the capacity of the object to be measured shall be
equal to or greater than 1/10 of the fixture capacitance.)

Capacity
measurement
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)

Variable frequency

300 kHz / 245 kHz

Frequency accuracy

+20%

Capacitance setting
of objects to be
measured

LOW/NORMAL

Self-calibration
function

Operation details

Corrects the offset voltage and the gain of the measurement
circuit.

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.
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Function specifications

Resistivity Operation details
measurement

Calculates the surface resistivity and the volume resistivity from the
predetermined electrode constant.

function .
Setting Items

Surface resistivity (Diameter of the main electrode)/
(Internal 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.

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 0.1 mm)

Calculation formula

z-(D2+D1)

Surface resistivity: ps =
D2-D1

x (Measured value)

7-DI? . (Measured value)
4¢ 10

Liquid sample volume resistivity: p/ = K x(Measured value)

Flat sample volume resistivity: pv =

ps: Surface resistivity Unit [Q]

pv, pl: Volume resistivity Unit [Q-cm]

f Circular constant = 3.14

D1: Diameter of the main electrode  Unit [mm]

D2:  Internal diameter of the counter  Unit [mm]
electrode

t Thickness of sample Unit [mm]

K: Electrode constant Unit [cm]

Comparator function Operation details

Compares the set value and measured values, making
judgments.

Setting ON/OFF
Judgment Judgments are made based on the value internally calculated.
Hi (Measured value) > (Upper limit value)
IN (Upper limit value) = (Measured value) = (Lower limit value)
Lo (Lower limit value) > (Measured value)
Judgment sound Operation details Beeps based on the comparator judgment results.

setting function

(for each of Hi, IN, and Lo).

Operation setting,
tone color

OFF, Type 1, Type 2, Type 3

Number of beeps

1 to 5, Continuous
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Interlock function Operation details Disables output of measurement voltage and measurement using
an external input signal.
When the setting is enabled, the interlock is deactivated by
inputting the On signal or connecting the terminals with each
other.
If the interlock function is activated during a measurement, the
measurement stops.
Measurement cannot be performed by either the keys or

communication in the interlocked state. _g)
Setting ON (enable)/OFF (disable) §
Input terminal BNC (Internally in parallel with external 1/0O) g_:
Sequence program Operation details Sets the sequence of discharge, charge, measurement, and %
function discharge and executes it.
Setting ON/OEE (If OFF is set, continuous measurement is executed.)
Save number Oto9

Allowable time setting range for each pattern (The setting unit can be switched between
milliseconds and seconds.)

Measurement: 1 ms to 999.9 s, default: 0.1 s
Other than measurement: 0 msto 999.9s

Resolution In milliseconds: 1 ms
In seconds: 0.1s
If the unit is changed from milliseconds to seconds, rounded-off
values are displayed.
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Sweep function Operation details Makes measurements while outputting applied voltage according

to pre-set step lists.

Setting ON/OFF

Number of steps 1 to 999

Allowable time setting Hold delay time: 0 ms t0 999.9 s (0 ms)

range Measurement delay time: 10 ms to 999.9 s (0.1 s)
Step time: 15 ms t0 999.9 s (1.0 s)

Resolution In milliseconds: 1 ms
In seconds: 01s

The round-off values are displayed when the unit of values is
switched from milliseconds to seconds.

Step voltage The step voltage can be set by specifying either of the following
setting combinations:
» Automatic step setup start voltage, stop voltage, and step
voltage
» Automatic step setup start voltage, stop voltage, and the number
of steps
Start voltage: 0.1V to 2000.0 Vv*
Stop voltage: 0.1V to 2000.0 V*
Dividing setting: STEP/NUM
STEP Divide by specifying the step voltage.
NUM  Divide by specifying the number of
steps.
Step voltage: 0.1V to 2000.0 V*
Number of steps: 1 to 999

* Up to 1000.0 V for SM7110

Optional step settings The step voltage set through the automatic step setting can
change. Steps can be added and deleted. In addition, all steps
can be set optionally.

Reverse ON/OFF
Performs an additional sweep measurement in the reverse order
of the step list afer the final step finishes.

Fail stop ON/QFF
Aborts the sweep measurement or moves to the reverse operation
when a measured value goes out of the comparator range.

Automatic detail- ON/OFFE

measurement step When a measured value gets close to the comparator threshold,
the instrument automatically divides the step voltage interval and
performs measurements in detail.

When comparator function UPPER = ON

Measured value > Upper limit x 0.1 (10%)
Interval between steps is divided at 1/2.

Measured value > Upper limit x 0.5 (50%)
Interval between steps is divided at 1/5.

Measured value > Upper limit x 0.8 (80%)
Interval between steps is divided at 1/10.

When comparator function LOWER = ON
Measured value < Lower limit x 10
Interval between steps is divided at 1/2.

Measured value < Lower limit x 2
Interval between steps is divided at 1/5.

Measured value < Lower limit x 1.25
Interval between steps is divided at 1/10.
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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, voltage output set value, setting of
voltage set value for resistance calculation, measurement speed,
range, trigger mode, delay, average, contact check, self-calibration
setting, resistivity measurement settings, comparator, judgment
sound, interlock, sequence, fixture capacitance open correction
value

Voltage monitor
check

Operation details

When a monitored voltage value falls within the specified range,
the V_CHECK_GO signal switches to the on state.

Setting

ON/OFF

Settable range

+2% to £20% (Resolution: 1%)

Display

ON: [V.CHK] is displayed during normal operation.
[V.CHK] is displayed during erroneous operation,
highlighted in reverse video

OFF:  Non-displayed

Voltage monitor range for measured voltage

SM7120
MES.V Voltage monitor range |Display range of voltage
monitor
01Vto9V 10.000 V 10.000 V
9.1Vto90V 100.00 V 100.00 V
90.1 V to 900 V 1000.0 V 1000.0 V
900.1 V to 2000 V 2000.0 V 2000.0 V
SM7110
MES.V Voltage monitor range |Display range of voltage
monitor
01Vto9V 10.000 V 10.000 V
9.1Vto90V 100.00 V 100.00 V
90.1V to 1000 V 1000.0 V 1000.0 V

DA output function

Operation details

Outputs a voltage corresponding to the measured current.
Even when a resistance value is displayed, outputs a voltage
corresponding 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.

Maximum output 5V DC
voltage

Output impedance 1kQ
Number of bits 12 bits
Output terminal BNC terminal

Double action

Operation details

After the STOP key is pressed, the START key is enabled for only

function 1 second.
Setting ON / OFF
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
default.

Self-test function

Self-test on start-up

Executes the ROM/RAM check.
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Function specifications

Error display See “Error display and solution” (p. 178).
GO signal logic-level Operation When a monitored voltage value falls within the specified range,
inverting function the V_CHECK_GO signal switches to the on state.

When the contact check is set ON

Outputs the On signal for a pass judgment with the [NORMAL]
setting.

Outputs the Off signal for a pass judgment with the [INVERT]
setting.

With the voltage monitor check enabled

Outputs the On signal for a pass judgment with the [NORMAL]
setting; outputs the Off signal for a pass judgment with the [INVERT]
setting.

With the contact check and monitor check disabled

Always gives fail judgments and thus outputs the Off signal.

Setting NORMAL/INVERT
Measurement timing
Trigger measurement
C. check Dela Calculating | Calculatin
Waiting for | Applying delay Contact (exterr):al Voltage Measuring | Outputting measuredg com ariso?\ Outputting | Waiting for
TRIG voltage (external check check current INDEX p EOM TRIG
only) value value
only)
<> >

Detecting contact error  Detecting voltage error

Sequence measurement

Waiting for | Discharging| Applying cr?::I:a(:tst Charging Voltage Measuring (::::;Ij::f cr;::;uslj:zf Discharging | Outputting | Outputting | Waiting for
TRIG object voltage X object check current object INDEX EOM TRIG
time only) value value
<> <>

Detecting contact error  Detecting voltage error

« If a contact error occurs, the subsequent process continues.
* Even if a voltage error is detected, the subsequent process continues.
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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 Remote control, measured value output
contents
Connector Series B receptacle
Electrical USB2.0 (Full Speed)
specifications
Class (mode) CDC class (COM mode)
HID class (USB keyboard mode)
RS-232C Communication Remote control, measured value output
contents
Transmission Start-stop synchronization system, full duplex
method
Transmission 4800 bps/9600 bps/19200 bps/38400 bps/115200 bps
speed
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 Remote control

contents

Device address

0 to 30, default: 1

Delimiter LF/CR + LF

Other IEEE488.2 compliant

Interface functions
SHA1 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 talk-only mode.

Provides a function to release the talker using the MLA (My Listen Address).
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.
DC1 Provides all device clear functions.

DT1 Provides all device trigger functions.
Co Does not provide a controller function.
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Interface Specifications

Remote functions

Operation details

If communications are performed through RS-232C, USB, or GP-

IB, the function changes the instrument status to remote and

disables any key operation other than the STOP key.

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 or
GP-IB.

 Execute the command GTL through GP-IB.

Communication
monitor function

Operation details

Displays the sending and receiving status of commands and
queries.

Setting

ON/OFE

Data output function

Operation details

With the trigger mode set to EXT:
Outputs measured values when the TRIG signal is input
or the ENTER (TRIG) key is pressed.

With the trigger mode is INT:
Automatically outputs measured values every time
measurement is completed.

Setting

ON/QEE (Can be configured using the panel or through
communications)

Memory function

Operation details

Stores the measured data in the memory.
Collectively sends the saved measured values.

Number of 999 (volatile memories without backup)
memories
Setting ON/QFE
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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, V_CHECK, C_CHECK, OPEN, START, STOP, CLEAR,
INTERLOCK, KEYLOCK
[0}
Photo-coupler Non-voltage contact inputs (Supports current sink/source output) 3
isolation e
=
Input on Residual voltage: 1 V or less (Input on current 4 mA [value for A
reference)) S
(2}
Input off Open-circuit (Breaking current: 100 yA 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, VON, V_CHECK_GO, C_CHECK_GO, OPEN_GO,
HI, IN, LO, PASS, FAIL, ERR

Photo-coupler
isolation

Open drain output (Non-polar)

Maximum load
voltage

30vDC

Residual voltage: 1 V or less (load current: 50 mA) /0.5 V or less (load

current: 10 mA)

Maximum output
current

50 mA/channel

Output signal setting

Operation details

Sets the output of EXT 1/O to current sink (NPN) or current source

(PNP).

Setting

NPN/PNP

Setting method

Switches the setting using the rear switch. (Commands cannot be
used for switching the setting.)

TRIG filter function

Operation details

Processes signals only when the input signal remains in the on state
during the response time.

Setting

ON/OFE

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 timing

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 1/0 test function

Operation details

Displays the input signal status of EXT 1/O, 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
circuit
Insulation rating Voltage to ground 50 V DC, 30 V rms AC, 42.4 V peak AC or less
Connectors D-sub 37 pins, female, mating fixed base screw #4-40

Pin assignment

See “Instrument-side connector pin assignment” (p. 125).
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Functions of input
signal

TRIG Measurement starting input
Setting the input to the on state starts a measurement.
C_CHECK Contact check execution input
Setting the input to the on state executes a contact check.
V_CHECK Voltage check execution input
Setting the input to the on state executes a voltage check.
OPEN Open correction execution input
Setting the input to the on state executes an open correction.
START Measurement-voltage output starting signal
STOP Measurement-voltage output stopping signal
CLEAR Value-and-judgment clearing input
When the On signal is inputted while the instrument does not perform
any measurement, the measured value and judgment result are
cleared.
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.
INTERLOCK Interlock deactivating input
KEYLOCK Key lock input
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Functions of output EOM End-of-measurement signal
signal Outputs the On signal when the measurement and the judgment are
completed.

INDEX Measurement reference output
Outputs the On signal when the measurement circuit finishes the A/D
acquisition.

ERR Measurement error output
Outputs the On signal if a measurement error occurs.
The following instances results in a measurement error:
» The A/D for measurement and voltage measurement has
overflowed.
* The fixture-capacitance open correction value exceeds 99.999 pF.
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C_CHECK_GO Contact-check result output
When the contact check gives a pass judgment, outputs the On
signal with the [NORMAL] setting, or the Off signal with the [INVERT]
setting.

V_CHECK_GO Voltage-error-check result output
When the voltage error check gives a pass judgment, outputs the On
signal with the [NORMAL] setting, or the Off signal with the [INVERT]

setting.
OPEN_GO Open correction result output

Outputs the On signal when the open correction gives a pass

judgment.
VON Voltage output status signal

Outputs the On signal while outputting a voltage.
HI Output for a HI comparator judgment

Outputs the On signal when the comparator gives a Hi judgment.
IN Output for an IN comparator judgment

Outputs the On signal when the comparator gives an IN judgment.
LO Output for a LO comparator judgment

Outputs the On signal when the comparator gives a Lo judgment.
PASS Output for a PASS judgment result

Outputs the On signal when the comparator gives an IN judgment
after the measurement is normally completed.

FAIL Output for a FAIL judgment result
Outputs the On signal when the comparator gives a judgment other
than IN after the measurement is normally completed.
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m Maintenance and Service

I 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 =
=
No. ‘ Trouble Confirm Possible causes, solution Reference %
The power is not supplied. 3
OFF — Flip the power switch (rear). p. 37 g
>
The power is not supplied. Q
— Check the conduction of the power %
cables. p. 37 <
The instrument — Check if the breaker for the equipment 3
1.4 | cannotbe turned | Power switch is switched on.
on (nothing is (rear) ON The power voltage or frequency is
displayed). different.
— Check the power rating. B
(100 V to 240 V, 50 Hz / 60 Hz)
The screen is dark.
— Adjust the backlight brightness and p. 116
contrast.
.[K'LOCK] The keys are locked.
is . p. 112
. — Deactivate the key lock.
displayed.
[LLOCK] | The instrument is placed in the interlock
The keys cannot . ;
1-2 be operated Display is state. p. 62
P ' displayed. | — Deactivate the interlock.
[RMT] is The instrument is placed in the remote
displaved state. p. 154
Played. | _, Deactivate the remote control.
are The comparator function is set to OFF. 101
displayed. | — Set the function to ON. P-
13 Judgment results | Measured are not
B are not displayed. | values displayed. | If measured values are not displayed,
(Non- judgment is not done and the indicator is -
values are | not displayed.
displayed)
Key operation The key operation tone is set to OFF.
. OFF . p. 111
Buzzer cannot be | tone setting — Set the function to ON.
1-4
heard. Judgment OFE The judgment sound is set to OFF. 103
sound setting — Set the function to ON. P-
| 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. 60
displayed. your authorized Hioki distributor or reseller.
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Measurement items

No. \ Trouble \ Confirm Possible causes — Solution Reference
Electromagnetic induction affects the
Measurement Self- measured values.
. — Guard the cable, including its end p. Appx.12
lead fabricated -
as close to the measured object as
possible.
Characteristics have changed
Measured .
Temperature | depending on the temperature.
2-1 | values are not | Measured
; has not been | — Perform measurements after the -
stable. object o L
stabilized. fluctuation in temperature becomes
moderate.
Not inserted The Humidity Sensor is not correctly
Temperature all the wa connected. 32
sensor in y — Insert the Humidity Sensor all the P
’ way in.
EXT I/O items
No. ‘ Trouble Confirm Possible causes — Solution Reference
Wiring etc. is incorrect.
— Check the EXT I/O in terms of the
Does the EXT /O test following: .
o * Loose connection of the connectors
. result, which is the status .
The instrument of the inout and the * Pin numbers
3-1 | does not operate P » Wiring of the ISO_COM terminals p. 124
output displayed on the :
at all. . . * NPN/PNP settings
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.)
orony | TEsoucs | Tl Todeis setio e memaliger |, g
4.5 | Triggeris not gger.
applied. Is the on-state time of The on-state time of TRIG is insufficient. B
TRIG 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. B
5.3 | EOMisnot updated?
output. i i i
EOM signal logic The EOM S|gngl will be in the on state once the p. 127
measurement is completed.
HI, IN, and LO Are the judgment
3-4 | signals are not results displayed on the | Check Q&A in 1-3. p. 175
output. instrument screen?
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Communication items

Troubleshooting

The operation can be checked smoothly by using the communication monitor (p. 152).

No. ‘

Trouble

|

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.

— Confirm the communication speeds
of the instrument to that of the control
instrument.

p.p. 145

[RMT] is
displayed.

Commands are not accepted.
— Check the delimiter of the software.

p.p. 145

4-2

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.

— Confirm the communication speeds
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.

Insert a dummy query for sending several
lines of commands such as Send *OPC?
> Receive “1”

*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 string is
processed.

Example: Insert dummy queries, e.g.,
sending *OPC? and receiving “1,” every
time several lines of commands are
sent.

An response to
the query is not
returned.

Onthe
communication
monitor

Thereis 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.
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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
Measurement function Error in the internal
ERR:006 communications with the
instrument.
Error in the internal Request repairs_
ERR:007 Power function error communications with the
voltage output block
ERR:009 Power line detection Power frequency detection
error error
ERR:011 Over current error Over-current error
ERR:012 Adjustment data error Adjustment data error
ERR:013 ROM check sum error Program ROM check sum
error
ERR:014 Fan stop error Fan stop error

Function errors

178

Error No. Display Cause Solution
ERR:101 Command error The command is not correct. Check an incorrect command.
Refer to Communication Command
. The command cannot be
ERR:102 Execution error executed. Instruction Manual.
Check an incorrect parameter.
ERR:103 Parameter error The parameter part of the Refer to C ication C d
' command is not correct. eterto Lommunication L.omman
Instruction Manual.
The | limit value i i Check an incorrect comparator
, LOW LIMIT is higher © lower imit value 1S grealer | getting,
ERR:110 than UPP LIMIT than the upper limit value in . )
. the comparator setting. See “6 Judging Megsuced Value
(Comparator Function)” (p. 101).
Keylocked. Press and hold the MENU key for
ERR:111 Press [UNLOCK] 1 sec | The key lock is activated. more than 1 second to deactivate
to unlock. the key lock.
To start measurement, press the
Double action is ON. STOP key, and then press the
ERR:112 | Press [STOPfirstand | The double action function is START key within 1 second.
' press [START] within 1 | set to ON. See “8.5 Preventing Test From
sec to start. Being Incorrectly Started (Double
Action Function)” (p. 116).
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Troubleshooting

Error No. Display Cause Solution
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. 157).
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. 157).
Can not set this trigger. | The external trigger capability | Turn the sweep function off.
ERR:115 Only INTERNAL on is not available with the sweep | See“Sweep function limitations”
sweep function. function enabled. (p- 79)
Can not set this v mode. | No external power source Turn the sweep function off.
ERR:116 Select MES.V or VMONI | is available with the sweep See“Sweep function limitations”
on sweep function. function enabled. (p- 79)

Measurement errors

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
R the temperature measuring The temperature is too high to be
None +Over°C . . g
range. The measuring range measured with this instrument.
is from —40.0°C to 80.0°C.
The measured value is
o lower th_an the temperature The temperature is too low to be
None -Over°C measuring range. The . L
. . measured with this instrument.
measuring range is from
-40.0°C to 80.0°C.
The humidity value exceeds
None Over%rh the humldlty_measurln_g range. | The relative hur_nldlty_ is too high to
The measuring range is from | be measured with this instrument.
0.0%RH to 90.0%RH.
Other errors
Error No. Display Cause Solution
o The Humidity Sensor is not Connect the Humidity Sensor
None ---°C .
connected. sensor to the instrument.
The Humidity Sensor is not Connect the Humidity Sensor to the
None --.-%rh .
connected. instrument.

HIOKI SM7110A961-08
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Inspection, Repair and Cleaning

I 12.2 Inspection, Repair and Cleaning

/\ WARNING

Touching any of the high-voltage points inside the instrument is very dangerous.
® Customers must not 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 Recommended 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
Fan motor Approx. 7 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

/\ 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

IMPORTANT
Never use solvents such as benzene, alcohol, acetone, ether, ketones, thinners or gasoline.
Doing so could deform and discolor the instrument.

* 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 RO remaining. (See Figure 2.)

Figure 1 Equivalent Circuit of the Insulator

T Charge current
Current
Absorption current
"""" Leakcurrent T
° N\ —>
Applying Electrodes Time
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,, ..., and C,, itis difficult to measure only 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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1.

Sample calculation of resistance measuring accuracy (SM7110)

Measure a current value flowing through the measuring object (monitor a current value using current measuring
mode) and calculate the resistance of the measuring object. Assuming that the current value stands at 1.00000
nA, the resistance value is found from the following formula.

R= =———— =100.000 [GQ]

14 100.0 [V]
I~ 1.00000 [nA]

R: Resistance of measuring object
V: Measuring voltage
1 : Current value flowing through measuring object

Calculate current measuring accuracy

+(1.00000 [nA]*0.5 [%]+0.00001 [nA]*20 [dgt] = +0.00520 [nA]

Calculation of reading error Calculation of full-scale error

0.00520 [nA]

100000 [nA]

x100) = +0.52 [%]

Calculate voltage generating accuracy.

+(100.0 [V]x0.1 [%]+100.0 [V]x0.05 [%] = £0.15 [V]

0.15[V]

1000 V]

x100) =+0.15 [%]

Calculate insulation resistance measuring accuracy.

+(0.52 [%]+0.15 [%]) = £0.67 [%]
+(100.000 [GQ]x0.67 [%]) = £0.670 [GQ]

HIOKI SM7110A961-08 Apr-3




Countermeasures Against Noise

I Appx. 4 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.

I=g=2ir-60-lpF‘100VRMs =38nAys

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 against electrostatic coupling
between a high-voltage line and a measurement
lead should be exercised. 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 a area of 10 cm® placed 10 cm away from a commercial power line carrying a
current of 1A generates a voltage of 0.75 pV.

v:ﬁ_i(,uolSj_@r-lO”-ﬂ

dt  dt\ 2nr r
-7 2
:47r 107°-60Hz-0.001m" - 1A, —0.750V, e
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.

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. l
(T ¢~ ]
In addition to taking the countermeasure on the — :‘:@
instrument the instrument, twisting the surrounding q q

noise-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
SLOW2. 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 cables.

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 penetrated from the

power of the controller, or was generated from a DC-DC converter installed the controller, penetrates the
measurement instrument through a USB cable or EXT I/O wire (Figure 5).

RS-232C
Y — EXT I/0
) - usB
E| The instrument GP-IB
Controller
- (Computer, PLC)
Power line A/
L > " d ® -
N ® ® ® @ >—
a I 11 I ‘
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

o) — Thi——

E| The instrument I —
) Controller
(Computer, PLC)
Common mode filter in
Power line Isolation the penetration path
L
N § § :
PE ®
Line from a different Separating the power line
system
L ® < \d o
N o < < o—
I I (I
Motor Welding Inverter
machine

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 as Ammeter (If Operated in Combination With External Power Supply)

Appx. 5 Using Instrument as Ammeter (If Operated
in Combination With External Power

Supply)

Be sure to read “Before using the instrument as an ammeter” (p. 14) beforehand.

1 cConnect the object to be measured and the other devices to the instrument as follows.

SM7110 SUPER MQ METER

@ @

ouTPUT JSITGI

@ﬁ
—7-7|7_'—EXternal power supply Lw—’w

Short-circuit GROUND and
GUARD with shorting plug

Object to be Protective
measured resistor

| G——

Object to be Protective SM7110/SM7120
measured resistor INPUT Ammeter

R Rp
AAA—AAN ) A
N\
External power supply GUARD
—— Vo

o ~ Measurement
Short-circuit + voltage source
GROUND Current limiter

OUTPUT

-

When using the external power supply, insert a protective resistor so that a current flowing through
the instrument is reduced to the current rating 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. 58)
Setting of voltage value for resistance calculation: voltage set value (set value is external
power supply output value) (p. 56)

Turn on the external power supply.
Connect the measurement leads to the object to be measured.

Apply the voltage from the external power supply.

oG AW

Press the START key.

A measurement starts.

Determining protective resistance
See “Current-limiting resistor” (p. Appx.11).
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Assembling Switching Unit for Objects to be Measured

Appx. 6 Assembling Switching Unit for Objects 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 a object to be measured with relays
» Measuring a objects that has multiple measurement points with respect to any two of the points in series,
selecting measurement points 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 instrument is grounded, connect the switching unit to the INPUT
terminal.

Switching unit

INPUT

O .
Objects to be o The instrument
measured

OUTPUT

— Ground

If the objects 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.

Objects to be
measured INPUT

The instrument

OUTPUT

Switching unit
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Assembling Switching Unit for Objects 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 moments when contacts become closed 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 a insulation resistance of a 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 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
L P o
Il

Coil pins —

L .\ / -
Shield
(guard)
Example (measurement voltage is 350 V or less)

Manufacturer: Sanyu Electric, Inc.

Model: URM series

Maximum switching voltage: 350 V

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 Objects 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
(protective resistance)

I
Connects to Object 1 ] Connects to the
-—— 9 \_ instrument
- — - _I \
Connects to Object 2 \: |
————9 Hioki-made special
_____ connector for Super
I Megohm Meter
Connects to Object 3 \= I 9
-——-+—
I
Connects to Object 4 \= T
- — —

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

Shield case (metallic) generated due to electrostatic coupling if vibration bends it).
1 1
Shield (guard) terminal of rela 1
: Current-limiting resistor © ) Y Metal terminal
«— Object to1 (Protective resistance) \ Insulator / :
be measured! N 1 Instrument —
l Guard
/ : (metallic) e ’\—
1
Hioki- | ‘ ; ' Hioki-
made cable | | made cable
forSUper g = - - - - f i f Cff mCfmmmfm e m e m e e m e m == for Super
Megohm | Megohm
Meter = Ground Meter
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Assembling Switching Unit for Objects to be Measured

Example of terminal for adding relay and resistor

14.5 .

5 : v
5 2 7 06 05 ) :
T hal [25 [ [D5 ' , .
\ Lﬁk 1 |
ol sl e Sl "‘ 5

\\ééwr*l

HemE Thread mount TEFLON
— > & terminal block FN-1-1
(Effective screw depth is 3 mm) S F manufactured by Mac-Eight
Metal terminal
Metal (nut) TEFLON (Used as metal terminal shown
(Used as guard shown (Insulator) in figure above)
in figure on previous
page)

Current-limiting resistor

Resistance value

Decide resistance values of current-limiting resistor as follows, the resistance value can be determined in the

following manner:

(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
objects to be measured shall be short enough relative to the measurement time.

For example, if you want to measure a insulation resistance of 10,000 MQ with a electrostatic capacitance of
1,000 pF for 5 sec
Considering ltem (1), the current limit resistance is calculated from the following expression:

10000%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 that a 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 is 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, ideally 10 times of the
load power is required.
(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.
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 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. 7 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

o I =

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 from 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. J

.
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Modifying Measurement Lead

5 Strip off the insulation with a knife, etc.

Braided conductor for the guard wire Black conductive vinyl

i

6 Completely remove the conducting vinyl.

7 Strip off the insulation with a knife, etc.

Insulator Black conductive vinyl

L

8 Completely remove the conducting vinyl.

Conductor

-

9 Cover the guard wire with a heat shrinkable tube and make it shrink.

Heat shrinkable tube

N

10 Cover the shielding wire with a heat shrinkable tube and make it shrink.

Heat shrinkable tube

N

Completed
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Mounting Instrument in Rack

By using the internal threads on the sides, a rack mounting plate can be attached on the instrument.

/\ WARNING

To prevent instrument damage or an electric shock, use only the screws that
0 originally secure the stands and the cover. (Stands: M3 x 6 mm, sides: M4 x 6

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)

t23
I J
40 mm
76.3 mm )
11.3 mm 32.5 mm
_l_).
€
£ £
© © _ _ _ £
@© 3 E
[sp}
- .
- _|_ -
1
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Mounting Instrument in Rack

M3 x 6 mm ®

PR

1 Remove the stands from the bottom
of the instrument, and the screws
from the sides (4 near the front).

M4 x 6 mm

Rack mounting plate

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.

Spacers

* When installing the instrument into the rack, support the instrument with a commercially

available support stand.
¢ Ensure that the vents on the sides and rear are not blocked.
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Mounting Instrument in Rack

Rack mounting plate (JIS)

330 mm

IS
IS
2xC2 2 x $4.5 mm o
2 xR3 - - 2
— - I Pyl
= & y
IS
) i i : : £ | TG E
A ©
Sy ]S ™~
C | 3 '
J \
|~ & 325mm
IS IS
E E - >
o A
[Te] [eo]

A\

40 mm

A

460 mm

\4

480 mm

M3 x 6 mm /‘J%\

\ 4

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 and rear are not blocked.
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Dimensional Diagram

I Appx. 9 Dimensional Diagram
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Warranty Certificate HIOKI

Model Serial number Warranty period

Three (3) years from date of purchase (___ /)

Customer name:

Customer address:

Important

+ Please retain this warranty certificate. Duplicates cannot be reissued.

« Complete the certificate with the model number, serial number, and date of purchase, along with your name and
address. The personal information you provide on this form will only be used to provide repair service and information
about Hioki products and services.

This document certifies that the product has been inspected and verified to conform to Hioki's standards.
Please contact the place of purchase in the event of a malfunction and provide this document, in which case Hioki will
repair or replace the product subject to the warranty terms described below.

Warranty terms

1. The product is guaranteed to operate properly during the warranty period (three [3] years from the date of purchase).
If the date of purchase is unknown, the warranty period is defined as three (3) years from the date (month and year) of
manufacture (as indicated by the first four digits of the serial number in YYMM format).
2. If the product came with an AC adapter, the adapter is warrantied for one (1) year from the date of purchase.
3. The accuracy of measured values and other data generated by the product is guaranteed as described in the product
specifications.
4. In the event that the product or AC adapter malfunctions during its respective warranty period due to a defect of
workmanship or materials, Hioki will repair or replace the product or AC adapter free of charge.
5. The following malfunctions and issues are not covered by the warranty and as such are not subject to free repair or
replacement:
-1. Malfunctions or damage of consumables, parts with a defined service life, etc.
-2. Malfunctions or damage of connectors, cables, etc.
-3. Malfunctions or damage caused by shipment, dropping, relocation, etc., after purchase of the product
-4. Malfunctions or damage caused by inappropriate handling that violates information found in the instruction manual or
on precautionary labeling on the product itself
-5. Malfunctions or damage caused by a failure to perform maintenance or inspections as required by law or
recommended in the instruction manual
-6. Malfunctions or damage caused by fire, storms or flooding, earthquakes, lightning, power anomalies
(involving voltage, frequency, etc.), war or unrest, contamination with radiation, or other acts of God
-7. Damage that is limited to the product's appearance (cosmetic blemishes, deformation of enclosure shape,
fading of color, etc.)
-8. Other malfunctions or damage for which Hioki is not responsible
-9. After disassembly, such as opening the product, has been performed by the customer without permission by Hioki
6. The warranty will be considered invalidated in the following circumstances, in which case Hioki will be unable to perform
service such as repair or calibration:
-1. If the product has been repaired or modified by a company, entity, or individual other than Hioki
-2. If the product has been embedded in another piece of equipment for use in a special application (aerospace,
nuclear power, medical use, vehicle control, etc.) without Hioki's having received prior notice
7. If you experience a loss caused by use of the product and Hioki determines that it is responsible for the underlying issue,
Hioki will provide compensation in an amount not to exceed the purchase price, with the following exceptions:
-1. Secondary damage arising from damage to a measured device or component that was caused by use of the product
-2. Damage arising from measurement results provided by the product
-3. Damage to a device other than the product that was sustained when connecting the device to the product
(including via network connections)
8. Hioki reserves the right to decline to perform repair, calibration, or other service for products for which a certain amount
of time has passed since their manufacture, products whose parts have been discontinued, and products that cannot be

repaired due to unforeseen circumstances. HIOKI E. E. CORPORATION
25-10 EN-3
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