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Safety Summary

To ensure thorough understanding of all functions and to ensure efficient use of this instrument, please read the
manual carefully before using. Note that ADC Corporation (hereafter referred to as ADC) bears absolutely no re-
sponsibility for the result of operations caused due to incorrect or inappropriate use of this instrument.

If the equipment is used in a manner not specified by ADC, the protection provided by the equipment may be im-

paired.

* Warning Labels

Warning labels are applied to ADC products in locations where specific dangers exist. Pay care-
ful attention to these labels during handling. Do not remove or tear these labels. If you have any
questions regarding warning labels, please ask your nearest ADC dealer. Our address and phone
number are listed at the end of this manual.

Symbols of those warning labels are shown below together with their meaning.

DANGER: Indicates an imminently hazardous situation which will result in death or serious
personal injury.

WARNING: Indicates a potentially hazardous situation which will result in death or serious
personal injury.

CAUTION: Indicates a potentially hazardous situation which will result in personal injury or
a damage to property including the product.

¢ Basic Precautions

FOE-ANZENAO0O

Please observe the following precautions to prevent fire, burn, electric shock, and personal inju-
ry.

» Use a power cable rated for the voltage in question. Be sure however to use a power cable
conforming to safety standards of your nation when using a product overseas.

*  When inserting the plug into the electrical outlet, first turn the power switch OFF and then
insert the plug as far as it will go.

*  When removing the plug from the electrical outlet, first turn the power switch OFF and then
pull it out by gripping the plug. Do not pull on the power cable itself. Make sure your hands
are dry at this time.

» Before turning on the power, be sure to check that the supply voltage matches the voltage
requirements of the instrument.

» Connect the power cable to a power outlet that is connected to a protected ground terminal.
Grounding will be defeated if you use an extension cord which does not include a protective
conductor terminal.

* Be sure to use fuses rated for the voltage in question.
* Do not use this instrument with the case open.

* Do not place anything on the product and do not apply excessive pressure to the product. Al-
so, do not place flower pots or other containers containing liquid such as chemicals near this
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Safety Summary

product.

*  When the product has ventilation outlets, do not stick or drop metal or easily flammable ob-
jects into the ventilation outlets.

*  When using the product on a cart, fix it with belts to avoid its drop.

*  When connecting the product to peripheral equipment, turn the power off.

¢ Caution Symbols Used Within this Manual

Symbols indicating items requiring caution which are used in this manual are shown below to-
gether with their meaning.

DANGER: Indicates an item where there is a danger of serious personal injury (death or seri-
ous injury).

WARNING: Indicates an item relating to personal safety or health.

CAUTION: Indicates an item relating to possible damage to the product or instrument or relat-
ing to a restriction on operation.

» Safety Marks on the Product
The following safety marks can be found on ADC products.

&: ATTENTION - Refer to manual.
@ : Protective ground (earth) terminal.
% :  DANGER - High voltage.

&: CAUTION - Risk of electric shock.

* Replacing Parts with Limited Life

The following parts used in the instrument are main parts with limited life.

Replace the parts listed below before their expected lifespan has expired to maintain the perfor-
mance and function of the instrument.

Note that the estimated lifespan for the parts listed below may be shortened by factors such as
the environment where the instrument is stored or used, and how often the instrument is used.
The parts inside are not user-replaceable. For a part replacement, please contact the ADC sales
office for servicing.

Each product may use parts with limited life.

For more information, refer to the section in this document where the parts with limited life are
described.
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Main Parts with Limited Life

Part name Life
Unit power supply S years
Fan motor 5 years
Electrolytic capacitor 5 years
LCD display 6 years
LCD backlight 2.5 years
Floppy disk drive 5 years
Memory backup battery 5 years

¢ Hard Disk Mounted Products

The operational warnings are listed below.

* Do not move, shock and vibrate the product while the power is turned on.

Safety Summary

Reading or writing data in the hard disk unit is performed with the memory disk turning at a

high speed. It is a very delicate process.

+ Store and operate the products under the following environmental conditions.
An area with no sudden temperature changes.

An area away from shock or vibrations.
An area free from moisture, dirt, or dust.

An area away from magnets or an instrument which generates a magnetic field.

* Make back-ups of important data.

The data stored in the disk may become damaged if the product is mishandled. The hard disc
has a limited life span which depends on the operational conditions. Note that there is no

guarantee for any loss of data.

* Precautions when Disposing of this Instrument

FOE-ANZENAO0O

When disposing of harmful substances, be sure dispose of them properly with abiding by the

state-provided law.

Harmful substances: (1) PCB (polycarbon biphenyl)

(2) Mercury

(3) Ni-Cd (nickel cadmium)

(4) Other

Items possessing cyan, organic phosphorous and hexadic chromium
and items which may leak cadmium or arsenic (excluding lead in sol-

der).

Example: fluorescent tubes, batteries
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Environmental Conditions

This instrument should be only be used in an area which satisfies the following conditions:

Safety-4

An area free from corrosive gas
An area away from direct sunlight
A dust-free area

An area free from vibrations

Altitude of up to 2000 m

Direct sunlight
cne (O
Dust =, = 7/

| C C(c:rosive
S GO

Vibration

Figure-1 Environmental Conditions

Operating position

A clear space of 10 centimeters or more [ The instrument must be used in a hor-
must be kept around the air vents. izontal position.
To prevent the internal temperature
Front - from rising, cooling fans are installed
in some instruments.
I I The air vents on the case must be un-

blocked.

Figure-2 Operating Position

Storage position

Front This instrument should be stored in a horizontal
position.

When placed in a vertical (upright) position for
storage or transportation, ensure the instrument is
stable and secure.

-Ensure the instrument is stable.
-Pay special attention not to fall.

Figure-3 Storage Position

The classification of the transient over-voltage, which exists typically in the main power supply, and
the pollution degree is defined by IEC61010-1 and described below.

Impulse withstand voltage (over-voltage) category II defined by IEC60364-4-443
Pollution Degree 2
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Types of Power Cable

Replace any references to the power cable type, according to the following table, with the appropriate power cable
type for your country.

Rating, color

Model number

Plug configuration Standards and length (Option number)
PSE: Japan 125Vat7A Straight:  A01402
Black
Electrical Appliance and 2 m (6 ft) Angled: A01412
Material Safety Law
UL: United States of America 125Vat7A Straight:  A01403
Black (Option 95)
' CSA: Canada 2 m (6 ft) Angled: A01413
CEE: Europe 250 Vat6 A Straight:  A01404
DEMKO: Denmark Gray (Option 96)
NEMKO: Norway 2 m (6 ft) Angled: A01414
VDE: Germany
KEMA: The Netherlands
CEBEC: Belgium
OVE: Austria
FIMKO:  Finland
SEMKO: Sweden
SEV: Switzerland 250 Vat6 A Straight:  A01405
Gray (Option 97)
2 m (6 ft) Angled: A01415
SAA: Australia, New Zealand 250 Vat6 A Straight: ~ A01406
Gray (Option 98)
@ @ 2 m (6 ft) Angled: -
BS: United Kingdom 250 Vat6 A Straight: ~ A01407
Black (Option 99)
EE’] 2 m (6 ft) Angled:  A01417
m
CCC:China 250 Vat 10 A Straight: ~ A114009
Black (Option 94)
2 m (6 ft) Angled: A114109
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1.

INTRODUCTION

This section describes the configuration of the operation manual, outline of
the meter, and precations for operation, Therefore, be sure to read the manual
before operating the meter,
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1.1 How to Use the Operation Manual

11 How to Use the Operation Manual

. (1) Configuration of the Operation Manual

The outline of the meter and

1. Introduction precautions for operation are
described be sure to read this
section before operating the meter.

Each part of the front and rear
2. Description of Meter panels and salety symbols on the
Panel panels are described.

The measurement preparation and

3. How to Operate basic operation method and
described.
4, Description of The parameter keys are described.

Parameter Keys

Sequence program creation, program
5. Sequence program execution and program parameter
settings are described.

6. GPIB (General Purpose How to control the meter using the
Interface Bus) GPIB is described.

Four types of input/output signals

7. Input/Output Signals for control are described.
8. BCD Qutput and BCD output and D/A output functions
D/A Output are described.
The methods are described to cheak
9. Checking and the meter when a trouble occurs
Calibration during operation and to calibrate
the meter to hold the measuring
accuracy.
10. Description of The outline of the meter operation
Operation theory is described.

The measurement methods are described
11. Applied Measurment when the meter is combined with a
fixture or scanner.

The standards and accessories(optional)
12. Specification of the meter are summarized.

The GPIB remote execution time is
APPENDIX ' described.
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1.1 How to Use the Operation Manual

External View

External view of meter with
dimensions is shown.

(2) This manual shows the display panel conditions as follows:

Example:

O

RN [

102000008

, VOL || SURF

[LO_HEQHEI_J LIMIT

a2

M
o

i
o

a2
A
A\

7 v
R

Mar 30/07



8 340A
1.2 Qutline of The Meter

.2 Outline of The Meter

The 8340A is the digital ultra-high-resistance/ micro-current
meter storing a voltage generation source of 0 to 1000V respectively.

The current measurement range is 10fA to-19.999mA and the resistance
measurement range is 10 to 3 X 10!¢Q,

The meter can easily measure large resistance at a high speed
because it has such intelligent functions as.contact checking and
sequence program in addition to high-speed measurement of 100
samples/sec. '

The 8340A is normally equipped with BCD (binary-coded decimal
notation) output and D/A (digital to analog conversion) output.

[Features]

® High-resolution and wide-range measurement
Current : 10fA to 19.999mA
Resistance : 10Q to 3X10!'8Q

® High-speed charge and discharge with the voltage source
realizing 10W-class sink
0V to 30V : +£0.3A
30V to 100V : =0.1A
100V to 1000V : =0.01A

® Sequence program function :
Stores the measurement based on JIS C5102 (Test Methods of
Fixed Capacitors for Electric Equipment).

@ Contact checking function :
Checks sample connected conditious.

® Integral-time varying function :
Realizes high-speed (100 samples/sec) and high-accuracy
measurement.

® Operation function :
Computes NULL, COMPARE, volume resistivity, and surface
resistivity.

@ Data storing function :
Stores up to 1000 data values.

The 8340A realizes 1100-VDC floating measurement.
® A handler interface is normally installed to control the
auto handler and fixture.

@ The GPIB is normally installed.
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1.3 Before Operating Meter

1. 3

1.3.1

Checking

Before Operating Meter

Accesso r’i es

When the meter is delivered to you, check the following.
Check

®  Check if the meter surface is damaged.

) Check the quantity and specification of the standard
accessories according to Table 1-1.

In the event of any damage, missing standard accessory, or
equivalent, contact an ADC CORPORATION sales representative.

For additional order of accessories,
(or stock No.).

Notice : designate the model

Table 1 - 1 Standard Accessories

Product Name Model Stock No. Quantity Remarks
Power Cable A01402 DCB-DD2428X01 1
Input/Output
Cable A01018-100 DCB-FM3525X02 1
0.8A slow-blow DFT-AAR8A For specification of
) fuse (EAWK 0. 84) 100,115, or 120 VAC
Power Fuse 2
0.4A slow-blow DFT-AAR4A For specification of
fuse (EAWK 0. 4A) 220, 230, or 240 VAC
Input Protection| 1A slow-blow DFT-AAlA 2
Fuse fuse (EAWK 1A)
Operation —_ J 83404 Japaness Version
Manual 1
_ E8340A English Version
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3 Before Operating Meter

1.3.2

Operati.i

@

@

®

@

©

ng Ambient

Operate the meter at the place free

Conditious

from dust,vibration,direct sunlight
or corrosive gas. Keep the ambient
temperature between ( and 40T and
the relative humidity at 8§59 or
less,

The meter uses a discharge-type
cooling fan to avoid internal
temperature rise, Therefore, keep
the meter 10cm or more from the
wall and things behind the meter to
improve ventilation, Do not place
any thing closely to the back of
the meter, stand the meter, or
interrupt the top or bottom
ventilating hole,

Though the meter is designed by
adequately considering noises from
the AC power line, operate it by
minimizing noises, If noises cannot
be avoided, use a noise elimination
filter,

Store the meter by keeping
temperature between -25TC and +70T.
When the meter is not used for a
long time, store it at a dry place
free from sunlight by covering it
with a vinyl sheet or putting it in
a carton,

When transporting the meter, use
the packing materials which are
first delivered to you, If you do
not have the packing materials,
pack the meter as follows,

@ Cover the meter with vinyl sheet,

@ Put the meter in a carton with
the thickness of 5mm or more
together with a cushioning
material so that the meter will
be wrapped by the cushion,

Then put accessories in the

Avoid the following Places,

* e Direct
o o0 . Sunllght .-@

e

Corrosive
Gas

N NN
Vibration QJ

Wall

-¢'C>1' saa0n |||

Keep the meter 10cm or
more from the wall,

_1

7]

Noise Source

8340A

Line Filter

l

If much noise is superposed
to the power line, use a
noise elimination filter,

carton together with the cushioning

material after wrapping the meter
with the cushion,

a packing string,

1-6

close the carton,
and secure the carton surface with

Figﬁré 1 - 1 Operating
Ambient Conditions
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21,3 Supply Voltage

1.3.3

Supply

Vol tage

Before connecting the power cable,
switch is turned off.
The supply voltage is factory-set and marked on the rear panel.

(See Figure 1-2.) Check if the supply voltage to be used is matched
with the displayed value.

Use 50 or 60Hz for the power frequency.

be sure to check if the power

)

=

INE I
1 é

) I | \\;\\\

A —

a

Figure 1 - 2 Set Supply Voltage Marked On Rear Panel
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1.3 Supply Voltage

1.3.4

Power

Cable

The power cable plug has three pins
and the round pin is used for
earthing, See Figure 1-3.

Use the outlet equipped with an
earth terminal,

Earth Pin 3
Pin Plug for

j; Power Cable
5ﬁ£§§5§;01402
4‘\3¢;--\

Figure 1 - 3 Plug of Power Cable
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1.3 Supply Voltage

1.3.5

Fuse

(1) Power Fuse and

input Protecion Fuse

The meter has a power fuse and an input protection fuse to
protect the internal circuit under charge/discharge states,
The power fuse is installed on the rear panel and the input
protection fuse is housed in the fuse holder on the front panel,

(2) How to Replace Fuse

CAUTION

of each fuse,
or less,

1. Be sure to turn off the power switch and remove the power
cable from the outlet before replacing fuses,

2. Not only visually check each fuse but measure the resistance

A fuse is normal when its resistance is 15 Q

Operation (@ through ®)

@ When slightly pressing a slotted screwdriver against the
fuse holder cap to turn it approx. 60TC counterclockwise

and relesasing it,

dom toward you,

the rotary element is protruded approx,

® Pull out the rotary element to replace the installed fuse
with a new one,

® Re-install the rotary element by pressing the screwdriver
against the element and turning it approx. 60 € clockwise,
Shows the Fuse Specification,

Table 1 - 2 Fuse Specification

Specification
Fuse Remarks
Model Stock No.
0. 8A slow-blow | DFT-AAR8A | For specification of
fuse (EAWKO. 84) 100, 115, or 120 VAC
Power
Fuse 0. 4A slow-blow | DFT-AAR4A | For specification of
fuse (EAWKO. 4A) 220, 230, or 240 VAC
Input 1A slow-blow DFT-AA1LA
protection fusg fuse (EAWKIA)

type and rating,

WARNING

For constant protection from fire, use the fuse with the same
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1.3 Supply Voltage

1,336 I nput/Output Cable

Use the attached input/output cable the AQ1018 for the 8340A.

The input/output cable is a double-coaxial cable, Figure 1-4 shows
the cable structure,

Connect the triaxial connector with the INPUT terminal and the
banana tip with the LO or V-SOURCE terminal,

The triaxial connector AQ1019 has the dielectric strength of 550
VDC and the AQ1018 has that of 1100 VDC.

When the floating measurement of 550 VDC or more is necessary for
meaurement of earthed samples, use the cable A01018.

For how to connect the input/output cable, see Item 3. 2.1

Voltage Qutput 4 -[’

N——-on(>

r=-1 r==q

P Pt { &
i WO [N X & S

Figure 1 - 4 Structure of Input/Output Cable

1.3.7 Preheating Time

Though all functions of the meter start as soon as the power is
turned on, it is recommended to take the preheating time of 30 min
or more to obtain the specified accuracy.
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2

DESCRIPTION OF METER PANEL

This section describes each part of the front and rear panels and the safety
symbols marked on the panel surface.
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2.1 Marking Safety Symbols

21 Marking Safety Symbols

The following is the description of each safety symbol marked on
the front and rear panels. Table 2-1 shows the meaning of various
safety symbols and Figure 2-1 shows the safety-symbol marking
positions on the meter panel.

Table 2 - 1 Safety Symbols

Neo.| Symbol Name Description

6)) Zﬁ& Warning | This is marked on the positions where it
symbol is needed to see the operation manual to
protect the meter from being damaged.

® Flash This shows dangerous high voltage. The
(32) .symbol symbol is marked on the terminals
outputting a voltage exceeding 1kV.

@ | — Earth This is marked on general earth
terminal | terminals. Connect the terminals with
symbol the ground.

@ (\kj AC power | This shows an AC power supply.
supply
symbol

Front panel Rear panel

Figure 2 - 1 Safety-symbol Marking Position on Meter Panel
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2.2 Description of Front Panel

2.2

Descr

iption of Front Panel

Figure 2-2 shows the front panel. Each part is described in order
of numbers® through @ on the panel surface.

@© POWER switch : Used to turn on/off the power.

® IM/RM key : Used to select the current or resistance
value. a
In the numerical value input mode, the input key
“0” is effective.

® AUTO key : Used to select the auto or manual range. When
the auto range is set, the LED on the key
lights.

In the numerical value input mode, the input
key “17 is effective.

@ DOWN key : Used to lower the current measuring range by
one step from the present level.
In the numerical value input mode, the input
key “27 is effective.

® UP key : Used to raise the current measuring range by
one step from the present level. .
In the numerical value input mode, the input
key “3" is effective.

CAUTION

To measure resistance, change the range using the current
measuring range.

DOWN up
When pressing the [__) or [__] key, the range is changed in
the direction opposite to current measurement.

. ® RUN/HOLD key : Used to select FREE RUN or HOLD for sampling.
When FREE RUN is set, the LED on the key
lights.

In the numerical value input mode, the input
key “4” is effective.

@ TRIG key : Used to make sampling once under the sampling
hold state.
“In the numerical value input mode, the key “5”
is effective.
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2.2 Description of Front Panel

NULL key
COMPARE key

DISCHARGE key

CHARGE key

MEASURE key

CONTACT key

PRGM/NORMAL key

START key
SET key

OPERATE key

: Used to set the NULL mode,

In the numerical value input mode, the key “6”
is effective,

: Used to set the COMPARE mode,

In the numerical value input mode, the key “7”
is effective,

: Used to bring the meter under the discharge

state,
In the numerical value input mode, the key is

used to select the polarity “+” or

: Used to bring the meter under the charge state,

In the numerical value input mode, the key is
used to input the decimal point “.”

: Used to bring the meter under the measure

state, .
In the numerical value input mode, the key is
used to cancel “CE”.

: Used to execute contace checking.

Used to select the sequence program mode or
normal measurement mode, When the sequence
program mode is set, the LED on the key lights,
In the numerical value input mode, the input
key “8” is effective,

: Used to start program measurement,

In the numerical value input mode, the key “9~
is effective,

: Used to set the generation voltage value,

When pressing the key, other keys function
as a numerical key.

: Used to select voltage generation on or off,

LOCAL key and GPIB status lamp

LOCAL key :

SRQ lamp :

TLK lamp :

Used to cancel the remote state., However, the
remote state cannot be canceled when the mode
is set to LOCAL LOCK OUT by the GPIB.

Lights when the meter sends the service
request to the controller,

Lights when the meter is under the talker
state to send data.
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2.2 Description of Front Panel

LTN lamp

RMT lamp

PARAMETER key

Fuse holder

: Lights when the meterris under the listener

state to receive data.

: Lights when the meter is under the remote

state,

: Used to set various parameters or execute

functions, The function depends on each mode,
See Table 2-2.

: Used for input protection,

V SOURCE terminal

.
.

INPUT connector
GND terminal
GUARD terminal :

LO terminal

Used as a generated voltage output terminal,

: Used as an input connector.

: Used as an earth terminal., The terminal is

connected to the meter frame,

Used to guard the input unit., The terminal is
connected with the internal guard case.

: Used as a terminal common to input and output,

HIGH VOLTAGE lamp

Lights when the generation voltage is set to
100V or more or the V SOURCE terminal voltage
is approx., 100V or more,
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2.2 Description of Front Panel

Table 2 - 2 Parameter Key Functions

Mode
Key

Normal measurement mode Sequence program mode

cAL 1. Zero cancel execution 1. Selection of program
No.

4 2. Contact initial Setting of autostart
execution value

3. Self-test execution Setting of charge time

Setting of discharge

time

Setting of measure time

Ll S

wn
¢

—_

MEAS Setting of integration \

a time

Setting of AD CAL

Setting of input

amplifier gain

Setting of VS current

limiter

5. Setting of auto-range
up/down level

6. Setting of unit

indication

Setting of trigger delay

Setting of autorenge

delay

Ll ol

o=~

1/0 Setting of D/A Out
Setting of BCD Out

Setting of GPIB address )
Setting of power Same with the normal

frequency > measurement mode

o

COEF 1. Setting of COMPARE-

a operation high level

2. Setting of COMPARE-
operation low level

3. Setting of resistance
value indication

4. Setting of electrodes
for volume and surface
resistivities

5. Setting-of optional
electrode coefficient

6. Setting of sample
thickness for volume
resistivity measurement | ’
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2.2 Description of Front Panel

Table 2 - 2 Parameter Key Functioné (Cont’ d)

Hode Normal measurement mode Sequence program mode
Key
COEF 7. Setting of contact \
d level
8. Setting of buzzer ON/
OFF
9. Setting of indication
ON/OFF
10. Setting of contact
initial integration
time
MEM 1. Execution of data > Same with the normal
a store measurement mode
2. Execution of data
recall
cuance | 1. Changes the setting of
g each parameter,
EXIT 2. Catalogs the setting
a of each parameter and
exits from the setting
mode. /
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2.3 Display Panel on Front Panel

2.3

Display

Panel on Front Panel

Figure 2-3 shows the display panel on the front panel. The
following is the description of each part on the display panel in
order of numbers @ through @&.

@

®

Sampling indicator
: Lights when measurement sampling is executed.

VOL display
: Lights when the mode is set to volume resistivity
measurement.

SURF display
: Lights when the mode is set to surface resistivity
measurement.

L0, GO, and HI display
: Displays the results of COMPARE operation.

Q display: Displays the unit for resistance, volume
resistivity, or surface resistivity.

LIMIT display
: Displays when the current limiter for voltage
generation is detected.

V display : Displays the unit of the generated voltage value.

Measured value indicator
: Displays a measured value.

Unit indicator
: Displays an exponent value in exponents or symbol
unit.

A display : Displays the unit for current.

Generated voltage indicator
: Displays the set generation voltage.

S display : Displays when a time parameter is set or data is
stored.
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2.4 Description of Rear Panel

2. 4

Description of Rear Panel

Figure 2-4 shows the rear panel. The following is thedescription
of each part on the panel in order of numbers & through®.

® TRIGGER INPUT connector
: Used as an input connector to control the start
of measurement with external symbols.

@ COMPLETE OUTPUT connector
: Used to output the signal to notify the end of
measurement to the outside.

@ LID SIGNAL INPUT connector
: Used to input the fixture lid operation signal.

@ EXT CAL switch
: Used to calibrate the meter.

CAUTION

Be sure to normally turn off the EXT CAL switch to operate the
meter. '

@ HANDLER INTERFACE connector
. : Used for input/output signals synchronizing with
the external equipment including the auto handler
and fixture.

@ GPIB connector
: Used for external control with the GPIB.

® DA OUTPUT connector
: Used to output a displayed measured value by D/A
converting optional number of digits of the value.

@ BCD OUTPUT connector
: Used to output BCD codes of measurement results
to the outside.

@ GND terminal
: Used as an earth terminal. The terminal is
connected to the meter chassis.

® Fuse holder
: Used as the fuse holder for power supply.

@ Power connector

: Used to connect the power supply. Use the
attached power cable A01402.
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3 HOW TO OPERATE

This section describes the measurement preparation and basic operation method,
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3.1 Measurement Preparation

3.1
311

Mesurement

Power

On

(1) Initial Operation

Preparation

Operation ( @® and @)

® Connect the attached power cable to the power connector on
the rear panel of the meter,

@ Turn on the power switch on the front ‘panel,
When the power switch is turned on, the following operation

starts,

Turn on the power switch,

!

Self-test starts.

All LEDs go out,

O

LU

10a000008

v

Self-test is being executed, All LEDs light.

@

l VoL HSURFI

) O R PTG

-
O

o
o

]
o

.
U

A\

8| BB BEEEE

Self-test ends.

All LEDs go out,

O

|

LU

00500000+

&
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3.1 Measurement Preparation

Software revision update is displayed.

o L JL_| U4 [
M n MmN " ’D
Ujjul| -yl DDD@BD

...............................................

Logic Logic Analog Analo
software software software software
revision update revision wupdate

Normal operation

The range and parameter used when previously turning off
the power switch are automatically set.

Be sure to set the power frequency to be used by operating the
parameter key. For the setting method, see Item 4.5.4 “Power
frequency”.

Once the power frequency to be used is set, the power-freqency
parameter is not canceled even if the power is turned off.
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3.1 Measurement Preparation

3L

2

Various Messages

The meter displays various messages for abnormal input during
operation. In this case, if the buzzer is set to ON, it sounds.
The following is the description of various messages.

(1) Over-range Message

When the over-range message appears, raise the measurement
range.

UP
( Press the [__]) key. )

O HER
)L 00a000003

The above message apppears in the following cases but the
buzzer does not sound.

« The full scale for current measurement of the meter is “19999”.
However, when a value exceeding the full scale “19999" is
input.

-~ For resistance measurement, operation is executed when the
current value is kept between 3 and 19999. However, when the
current measured value is equal to or less than “2” for the
resistance measurement.

 When the input terminal is released for change of range or
measurement of resistance, the message may appear.

(2) Overload Message
When the overload message appears, lower the measurement range.

DOWN

( Press the [__] key. )

O BN
0|\l || | 00000005

The above message appears in the following cases but the buzzer
does not sound.
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3.1 Measurement Preparation

* When the current value exceed the range for resistance
measurement, that is, when the current measured value exceeds
“19999".

(3) Resistance Operation Error Message

When the resistance operation error message appears, set the
output voltage.

o I | HEN
3|ie||-||-| 002000008

The above message appears in the following case but the buzzer
does not sound.

+ When the output voltage is set to OV for measurement of
resistance, volume resistivity, and surface resistivity.

(4) Fuse Open Detection Message

When the fuse open detection message appears, replace the input
protection fuse.

o | ] HEN
Fll|/slle]| | D0gBEPERE0R

The above message appears in the following case and the high-
pitched tone buzzer sounds.

« When overcurrent is input and the input protection fuse (1A)
is gone.
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3.1 Measurement Preparation

(5) Limiter Message

When the limiter message appears, power is charged into or
discharged from the sample. Start sample measurement after the
message disappears.

0O } HER LIMIT
008000006

The above message appears in the following case but the buzzer
does not sound.

+ When the V SOURCE current limiter is detected.
(6) Overvoltage Detection Message
When the overvoltage detection message, remove the cable from

V SOURCE terminal to eliminate overvoltage applied from the
outside.

o o LLU [
o/ [ell-]| | D0oBERO00

The above message appears in the following case and the high-
pitched tone buzzer sounds and the V SOURCE becomes stand-by.

« When overvoltage is applied to the V SOURCE terminal (when
negative voltage is applied or voltage of approx. 100V or
more is applied for the setting between 0 and 100.00V).
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3.1 Measurement Preparation

(7) Overheat Detection Message

When the overheat detection message appears, immediately turn
off the power switch.

o HEN
1 D|r' L U
Ollu||lc|ir DD[}@DD

The above message appears in the following case and the high-
pitched tone buzzer sounds and the V SOURCE becomes stand-by.

» When the internal circuit is overheated.
(8) Input Error

When a value impossible to set is input; the value flickers

three times, the low-pitched tone buzzer sounds, and the state

is ready for input again. In this case, input a correct value

or press the [ _] key to return the value to the previous one.
CE

9) If an error occurs, execute the following operation.
@® When errors other than Err2 occur:
@®-1 Turn off the power switch.

®-2 Immediately after turning on the power switch, press the
AUTO
© 7] key. This operation is called “ power on initialize”.
The “power on initialize” operation can also be made by t
the GPIB command “#*RST” or “I”.
If an error still occurs after the “power on initialize”
operation, the tester may be faulty. In this case, consult
the nearest dealer or the sales and support offices.

® When Err2 occurs:

When Err2 occurs, make calibration according to the procedure
in Item 9.2 “Calibration”.

Table 3-1 shows various error messages and their descriptions.
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3.1 Measurement Preparation

Error Messages

Table 3 - 1

Error code Error Description

Backup parameter | Contents of a parameter such
Err 1 damage as panel backup are rewritten,

CAL DATAl Calibration primary data is
Err 2 damage rewritten,

CAL DATA2 Calibration secondary data is
Err 3 damage rewritten,

Transfer error Transfer error between
ng-r' 4 internal CPUs

Operation error Operation error on measured
Err 5 values

Input amplifier | Trouble of input amplifier or
Err IA failure IV converter

A/D failure Trouble of AD converter
Err w
- 100V amplifier Trouble of amplifier for 10/
t:f'f' Hv failure 100V range of V SOURCE output

1000V amplifier | Trouble of amplifier for 1000V
Err KV failure range of V SOURCE output

RAM R/W error Read/write trouble of logic
Err RA RAM

EZPROM R/W error | Read/write trouble of logic
Err EP EZPROM

LOGIC ROM error | Trouble of logic ROM
Err u

Err AR

ANALOG ROM error

Trouble of analog ROM
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Measurement Preparation

3.3 Table of

Initialize Setting States

When the 8340A press the AUTO key immediately after power-on,
setting will be initialized as follows.

Setting item

Normal state
(When EXT CAL on
the rear panel is
turned off)

Calibration state
(When EXT CAL on
the rear panel is
turned on)

IM/RM IM(DC measurement) |
RANGE AUTO )
‘| SAMPLING RUN
NULL QFF
COMPARE OFF
MODE MEASURE Same with normal
CONTACT OFF state
PRGM/NORM NORMAL
START STOP
VS 00. 000V
OPERATE STANDBY
Integration time 10PLC
AD CAL ON
Input amplifier gain X 10 X 10000
Current limiter 300mA N
Auto-range UP 20000
UP/DOWN level DOWN 1799
Unit indication Symbol
Trigger delay Osec .
Autorenge delay Osec Same with normal
Zero cancel OFF state
Contact initial OFF
Self-test OFF
DA OUT OFF
BCD OUT OFF /
GPIB Header ON, address-| Header ON, address-
able address -- able address 01
Power frequency 50Hz
UPPER 19. 999mA 3
LOWER 000.00pA

Resistance measurement
indication

Resistance value

Setting of electrodes
for volume and surface
resistivities

50mm-dia main
electrode

Optional electrode
coefficient

Same with the
coefficient of
50mm-dia main

electrode
Sample thickness 1nm
Contact checking level | X1

Same with normal
state
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Measurement Preparation

(Cont’ d)

Setting item

Normal state
(When EXT CAL on
the rear panel is
turned off)

Calibration state
(When EXT CAL on
the rear panel is
turned on)

Buzzer oN
Indication ON
Contact initial

integration time 2ms
Data store OFF
Data recall OFF
Stored data Clear
Program No, 0
Charge time 60sec
Discharge time 1sec
Measurement time Osec
Automatic start value | 001.00pA

)Same with normal
state

3 - 10
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3.2 Basic Operation Method

3.2 Basic Operation Method

The following describes the method for DC measurement (IM), voltage
applying current measurement(VSIM), resistance measurement (VSRM),
volume resistivity measurement, and surface resistivity measurement
which are basic measurement functions.

Turn on the power switch to set the power frequency to be used before
starting the following operation.

321 How to Use Short bar of Earthed/lsolated
Sampl e

WARNING

1. The 8340A store the circuit to generate high voltage.
Therefore, you are dangerous unless the frame is earthed.

2. Be sure to earth the frame using the three-pin connector
of the attached power cable or the GND terminal on the
front or rear panel.

(1) Connection of Isolated Sample

( \
[ HIGH VOLTAGE
R/Ix OOV
— - umu

4A FUSE V SOURCE

>
a. Connection of short bar
INPUT
Sample | Sample
EQ " V SOURCE:
-~ ‘:( —Or

b. Connecting state of sample ¢c. Connecting state of sample
(For current measurement) (For resistance measure-
ment and VSIM)

Figure 3 - 1 Connection of Isolated Sample
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Operation(® through ®)

@© Connect the short bar as shown in Figure 3-la.

® For current measurement
Connect a sample between the INPUT and the LO terminals as
shown in Figure 3-1b.

® For resistance measurement and VSIM
Connect a sample between the INPUT and V SOURCE terminals as
shown in Figure 3-lc.

(2) Connection of Earthed Sample (For current measurement)

( —

Wh—j 2100V PX
14 FUSE V' sounce xmur'“"

.OQw

3 HIeH vouTase J
Iyt

.“

- ij

L1
|

-

—l

-
a, Connection of short bar é ' T
1
(£> . INPUT » =
Sample
Lo

e—

b, Connecting state of sample
(For current measurement)

Figure 3 - 2 Connection of Earthed Sample
for Current Measurement

Operation(® and @)
@ Connect the short bar as shown in Figure 3-2a.

® Connect a sample between the INPUT and LO terminals as shown
in Figure 3-2b.
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(3) Connection of Earthed Sample (For resistance measurement and

VSIM)

a. Connection of short bar

INPUT
) X
—A )0
) Sample
| V SOURCE

l[ A\l

b. Connecting state of samhle
(For resistance measurement, VSIM)

Figure 3 - 3 Connection of Earthed Sample for Resistance

Measurement and VSIM
Operation(® and @).

@® Connect the short bar as shown in Figure 3-3a.

® Connect a sample between the INPUT and V SOURCE terminals as

shown in Figure 3-3b.

CAUTION

of the LO and INPUT terminals and the inside shield.
is the state whpn up to -1000V is applied.

2. You are dangerous if you connect an isolated sample
according to the connection method in Figure 3-3.

1. When the V SOURCE and GUARD terminals are connected by the
short bar, the voltage of -VS is applied to the core wire

This

3 - 13
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(4) Connection for Coexistence of Isolated and Earthed Samples
(For resistance measurement and VSIM)

When earthed and isolated samples are mixed or unknown for
resistance measurement and VSIM, connect the sample as follows:

's ™\
5 HIGH vaLTasE .Lnnn

Nxx'—gsswvl'x
1A FUSE VW

— - v
a, Connection of short bar [

INPUT INPUT
L L L

Sample Sample

V SOURCE
S0 v SUURCE»
! I =

b, Conne;ting staﬁe of sample «c, Connecting state of sample
(For isolated sample) (For earthed sample)

Figuré 3 - 4 Connection for Coexistence of Isolated and Earthed Samples
Operation(® and @)
@ Connect the short bar as shown in Figure 3-4a.

® Connect a sample between the INPUT and V SOURCE terminals as
shown in Figure 3-4b.
Connect an isolated sample as shown in Figure 3-4b and an
earthed samples as shown in Figure 3-4c.

CAUTION

If you connect the short bar when the sample is isolated
as shown in Figure 3-3, you are dangerous because voltage
is applied to the external metal of the INPUT terminal and
the GUARD terminal. Therefore, connect the sample as
shown in Figure 3-4.
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3322 Discharge, Charge, and Measure

Figure 3-5 shows the basic flow of operation for DC measurement
(IM), voltage applying current measurement (VSIM), resistance
measurement (VSRM), volume resistivity measurement, and surface
resistivity measurement of the meter.

(m ) (vsm) (vsnu}

Volume
resistivity _
measurement

Surface
resistivity
measurement

Connection

l

Connection
Measure [

' Voltage setting
|

Discharge setting | (Start of measurement)

I

Charge setting

l

Measure setting

Discharge setting | (After end of operation)

a. IM E b. VSIM, VSRM, Volume resistivity measurement
; Surface resistivity measurement

Figure 3 - 5 Basic Flow of Operation

The following describes discharge, charge, and measure shown in
Figure 3-5. Also reference the equivalent circuit in Figure 3-6.

(1) Discharge

No voltage is applied to the sample. Because the Vs stores a
current limiter, it constantly flows the sampie discharge
current.

Under the discharge state, no voltage is applied to the Vs and
the S is turned on as shown in Figure 3-6.
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(2)

Charge

The voltage of the Vs is applied to the sample. The charge
current is limited similarly to discharge in Item (1).

Under the charge state, the Vs voltage is kept at the set value
and the S, is turned on as shown in Figure 3-6.

(3) Measure
The current flowing through the sample is measured under the
state in which the voltage of the Vs is applied to the sample.
Under the measure state, the Vs voltage is kept at the set
value and the S: is turned off.
Discharge state
Sample L 4 Vs: 0V
s S, :ON
Si
Vs —— (EE) Charge state
. Vs:Set value
Fy §,:0N
Measure state
Vs:Set value
S, :0FF
Figure 3 - 6 Equivalent Circuit Under Discharge, Charge,
’ and Measure States
Note: The fuse in Figure 3-6 protects the F; when overcurrent
is applied from an external power supply under discharge
or charge state.
Figure 3-7 shows the basic method to measure voltage applying
current, resistance, volume resistivity, and surface resistivity.
Discharge Charge Measure Discharge

\

v SOURCE

I MEASURE ———— K A

Discharge time Charge time Range changeover‘[_ End of

>l Ste—>| measurement

Figure 3 - 7 Basic Measurement
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323 DC Measurement (IM)

The following describes the basic flow of operation for DC
measurement shown in Figure 3-5a in detail.

Operation({1) through (3))
(1) Setting of Current Measured Value Indication
IM/RM

Set the [__] key to the current measured value indicaiton IM.

(2) Connection of Input/Output Cables

Follow the connection procedure in Item 3.2.1 Sub-item (1) . or
2.

CAUTION

The V SOURCE terminal on the meter outputs up to 1000V.

Therefore, connect the input/output cables and the sample to

be measured under any one of the following states for safety.

e Power-off state

e Discharge state(The LED of the DISCHARGE key lights.)

o V SOURCE stand-by state (The LED on the OPERATE key goes
out.)

(3) MEASURE Setting

@® Check if the V SOURCE is stand-by (the LEDs of the OPERATE
key go out).

OPERATE
If not, press the [ _] key.

MEASURE

® Press the [ _] key to set the measure state (the LED of
the MEASURE key lights).

® Read the measured value indication.

324 Voltage Applying Current Measurement
- (VS I M)

The following describes the basic flow of operation for voltage
applying current measurement shown in Figure 3-5b in detail.
Reference Figure 3-7 according to necessity.

Operation((1) through-(Y))

(1) Setting of Current Measured Value Indication
IM/RM
Set the [__] key to the current measured value indication IM.
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(2 Connection of Input/Output Cables

See the connection procedure in Item 3.2.1 Sub-items (1), (9,
and @.

CAUTION

The V SOURCE terminal on the meter outputs up to 1000V.

Therefore, connect the input/output cables and the sample to

be measured under any one of the following states for safety,

e Power-off state

e Discharge state (The LED of the DISCHARGE key lights.)

o V SOURCE stand-by state (The LED on the OPERATE key goes
out.)

(3 Voltage Setting

@ Setting of generated voltage value
SET

®-1 Press the [__] key.

HEN
105NEEEE

7Y
m
e

Present set voltage
@D-2 Set the value to 123. 4V, :

Press the (JJO00 key.
1 2 38 . 4

o HEN
apEERzE

|
[
e
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®-3 Press the [__] key.

ENTER

O HER
10-00ERE -

Newly as voltage

CAUTION

1. Resolution for voltage setting
The resolution for voltage setting is 2.5 counts.
Therefore, the set value of the input final digit is set

as follows:
Input value Set value
0,1 - 0
2,3 - 3
4,5,6 - 5
7.8 - 8
9 - 0

2. Input error
The setting range is 0.0 to 1000.0V. If a value exceeding
the range is set (when the ENTER key is pressed); an input
error occurs, the input value flickers three times, and
the state is ready for value input again.

3. Value change
If inputting an incorrect value, press the [__] key and
CE

the preceding set value is displayed and a new value can
be set.

4. HIGH VOLTAGE LED
When the set wvalue is 100.3V or more, the HIGH VOLTAGE
LED lights.

® Output of set voltage
OPERATE

When the [ _] key is pressed, the set voltage is output.
The LED of the key lights during operation.
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@ Discharge Setting
DISCHARGE
When the Ei:] key is pressed, the discharge state is set,
the V SOURCE is brought to QV, input is shorted, and the
electric charge in the sample is discharged,

o L] BN
] T 'nd [:] ¥ IR II
oll+||S]|C|H DDE]D

CHARGE MEASURE
The above state can be canceled only by the [ _] and [ )
keys,

(5 Charge Setting
éﬂARGB
When the [ "] key is pressed, the charge state is set, the
set value of V SOURCE is output, input is shorted, and the
sample to be measured is charged.

O | LU

I AR . o O nm
LU DDUD
Set voltage value
DISCHARGE MEASURE
The above state can be canceled only by the F] and [FEJ
OPERATE

keys., If the [F_] key is stand-by, no voltage is generated,
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©

@)

Measure Setting

MEASURE
When the [ ] key is pressed, the measure state is set, the
set value of V SOURCE is output, input is ready for measurement,
and measurement is started,

o HEN
1151[s![sl[s| 00CmEERE®

Measurement state Set voltage value

) DISCHARGE MEASURE
The above state can be canceled only by the [F_] and [ _)
OPERATE

keys, If the [ ] key is stand-by, no voltage is generated,

Discharge Setting

DISCHARGE

After measurement, press the ] key and the electric
charge in the sample is discharged. :

3 - 21 Mar 30/07



8§ 340A
3.2 Basic Operation Method

325 Resista

nce Measurement (vs Rl%)

The resistance of the meter is expressed as the value obtained by
dividing the generated voltage by the measured current as shown
below,

Resistance value = Generated voltage/measured current

The following describes the basic flow of operation for resistance
neasurement (VSRM) shown in Figure 3-5b in detail., Reference

Fi

gure 3-7 according to necessity,

Operation((1) through (7))

1

@

®

Setting of Resistance Measured Value Indication

IM/RM
Set the [::] key to the resistance measured value indicaiton RM.
Connection of Input/Output Cables

For connection of input/output cables, see Item 3.2.1 Sub-items
(1, @, and @.

Voltage Setting
®' Setting of generated voltage

SET

®@-1 Press the [__] Kkey.

Display panel state

o | | | HEN L
Ul ||5)FE| || 00CDBOER

Present set voltage

®-2 Set the value to 123. 4V.

Press the (JOJOO keys.

o I L]
[] il
EAEREE

7
(i
-
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@-3 Press the [_] key.

ENTER

O | HEN L
O o
J0gENERE S

Newly set voltage

CAUTION

1. Resolution for voltage setting
The resolution for voltage setting is 2.5 counts,
Therefore, the set value of the input final digit is set

as follows:
Input value Set valye
0.1 - 0
2,3 - 3
4,56 — 5
7.8 — 8
9 - 0

2. Input error

~ The setting range is 0.0 to 1000.0V. If a value exceeding
the range is set (when the ENTER key is pressed); an input
error occurs, the input value flickers three times, and
the state is ready for value input again.

3. Value change
If inputting an incorrect value, press the [::] key and
CE

the preceding set value is displayed and a new value can
be set,

4. HIGH VOLTAGE LED
When the set value is 100.3V or more, the HIGH VOLTAGE LED
lights,

® Output of set voltage

OPERATE
When the [ ] key is pressed, the set voltage is output,
The LED of the key lights during operation,
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@ Discharge Setting

DISCHARGE

When the- Ef:] key is pressed, the discharge state is set,
the V SOURCE is brought to QV, input is shorted, and the
electric charge in the sample is discharged.

O LUt L]

v

C e e ] DDDnnnnn

O AL |n M Y ) O]

. CHARGE MEASURE
The above state can be canceled only by the [ _] and [ ]

keys.

(59 Charge Setting

CHARGE

When the Ei:] key is pressed, the charge state is set, the
set value of V SOURCE is output, input is shorted, and the
sample to be measured is charged.

O L

i 1 M ' DDD il i ‘m
LifNi{in||r|u 0] oo ]
Set voltage value
DISCHARGE MEASURE
The above state can be canceled only by the ] and [ ]
OPERATE

keys. If the [ ] key is stand-by, no voltage is generated,
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©

@

Measure Setting

MEASURE
When the Ef:] key is pressed, the measure state is set, the
set value of V SOURCE is output, input is ready for measurement,
and measurement is started.

Display panel state

o L L 1 LI L
cliplin]|n U )
3)18j8] (8] WERHBDLE A

Measurement state Set voltage value

DISCHARGE MEASURE
The above state can be canceled only by the [F ] and F_)
OPERATE

keys. If the [ ] key is stand-by, no voltage is generated.

Discharge Setting

DISCHARGE
After measurement, press the [ _] key and the electric
charge in the sample is discharged.
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3226 Measurement of Volume Resist

ivity and
Surface Resistivity
(1) How to Obtain Volume and Surface Resistivities

Obtain the volume and surface resistivities with the measuring
electrodes specified in JIS K-6911 and K-6723 shown in Figure
3-8 and 3-9 by measuring resistances and using the following

formulas.
rd? -
Volume resistivity ov= X kv — @
4t
7 (D+d)
Surface resistivity ps= —X Rs — @
D-d

pov:Volume resistivity (Qecm)

o s:Surface resistivity (Q)

Rv :Volume resistance Q) <Measured value

Rs :Surface resistance (Q) <Measured value

7 :Ratio of the circumference of a circle to its diameter = 3.14

t :Sample thickness (em)
D :Inside diameter of guard electrode (cm)
d :Diameter of main electrode (cm)

‘The electrode dimensions are specified in JIS as shown in Table
3-2. When substituting these values for the above formulas @
and @, the following formulas @ through ® are obtained.
(The above-mentioned units is used for calculation.)

Table 3 - 2 Electrode Dimensions Specified in JIS

JIS-K6911 | JIS-K6723

Outside diameter of main electrode 50mm 70nm
d-dia

Inside diameter of guard electrode 70nm 90mm
D-dia

For JIS-K6911 (Main-electrode outside diameter of 50mm-dia)
Rv
(Qen)] — @

Volume resistivity pov=19.63 X
t

Surface resistivity 0s=18.84 XRs (Q) — @
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For JIS-K6723 (Main-electrode outside diameter of 7Omm-dia)
Rv

Volume resistivity pov=38.47 X (Qen) — &

Surface resistivity ps=25.12 XRs (Q) —— ®

The volume and surface resistivities can be obtained by
substituting measured values for the above formulas @ through

®.

Volume Resistivity Measuring Functions aﬁﬂ Surface Resistivity
Measuring Functions of the Meter

The meter calculates the volume and surface resistivities with
resistance measured values through internal operation using the
formulas @ through ®.

The measurement using the eledctrode in JIS-K6911 (main-
electrode outside diameter of 50mm-dia) or JIS-K6723 (main-
electrode outside diameter of 70mm-dia) is selected by setting
parameters.

It is also possible to set the constant (electrode factor) in
® and @ formulas to an optional value. Set an optional
value for the measurement using electrodes with any dimensions
out of JIS.

For the volume resistivity measurement, it is needed to set the

“thickness of the sample to be measured.

In these set values, unit is mm.

The following describes the basic flow of operation for volume
and surface-resistivity measurement in Figure 3-5b in detail.
Reference the basic measurement in Figure 3-7 according to
necessity.

Operation((1) through (9))

(1

For how to select volume resistivity measurement indicaion or
surface resistivity measurement indication, see Item 4. 4. 3.

For how to set electrode to be used, see Items 4.4.4 and 4.4.5.

To measure volume resistivity, set the sample thickness by
referencing Item 4.4.6.
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(4)

@

@

Connecting the instrument to test fixtures, refer to chapter
11.

For volume resistivity measurement
Connect the electrode as shown in Figure 3-8.

For surface resistivity measurement
Connect the electrode as shown in Figure 3-9.

When the 42 and TR43C test fixtures are connected to the meter,
volume or surface resistivity can be selected by connecting a
short bar.

When the 12702A/B and 12704 test fixtures are connected to
the meter, resistivity selection can be made with a switch.

Main electrode

Guard electrode

Opposed electrode

o0 Sample
Main electrode ¢ d
Guard electrode- J
Sample
Opposed electrode
va SOURCE

Figure 3 - 8 Electrode Connection (For volume resistivity
measurement)
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Main electrode
"Guard electrode

Main electrode
Guard electrode
Sample

Opposed electrode

Opposed electrode
Saﬁble

Figure 3 - 9 Electrode Connection (For surface resistivity

G) Voltage Setting

measurement)

@® Setting of Generated Voltage Value

SET

®-1 Press the [C_] key.

Display panel state

o |

]

U

-
9

-
C

n'

LU L]
O [
UUpHgEdE o

3-29

Present set voltage
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®-2 Set the value to 123.4V.
Press the (JQJJJ keys.
1 2 8 . 4

O RN
clle ]l O Tinl
U ||| DD2EERADS

®-3 Press the

O HER
] V]
105BERRE o

Newly set voltage
® Output of set voltage
) OPERATE

When the = _] key is pressed, the set voltage is output.
The LED of the key lights during operation.

CAUTION

1. Resolution for voltage setting
The resolution for voltage setting is 2.5 counts.
Therefore, the set value of the input final digit is set

as follows:
Input value Set value
0,1 - 0
2,3 - 3
4,5,6 — 5
7.8 - 8
9 - 0

2. Input error
The setting ramge is 0.0 to 1000.0V. If a value exceeding
the range is set (when the ENTER key is pressed); an input
error occurs, the input value flickers three times, and
the state is ready for value input again.

3 - 30 Mar 30/07



8 340A
3.2 Basic Operation Method

3. Value change

CAUTION

(cont’ d)

If inputting an incorrect value, press the T _] key and
CE

the preceding set value is displayed and a new value can
be set.

HIGH VOLTAGE LED

When the set value is 100V or more, the HIGH VOLTAGE LED
lights.

(6)

Discharge Setting

DISCHARGE
When the [ key is pressed, the discharge state is set,
the V SOURCE is brought to OV, input is shorted, and the
electric charge in the sample is discharged.

O HEN
4 00500006

CHARGE MEASURE

The above state can be canceled only by the £ _] and [T ] keys.

=K

J7
(|
4

Charge Setting

CHARGE
When the [ _] key is pressed, the charge state is set, the
set value of V SOURCE is output, input is shorted, and the
sample to be measured is charged.

O N
J#/8ll- /s 005 00BED-

Set voltage value

DISCHARGE MEASURE
The above state can be canceled only by the [F ] and ]

OPERATE

keys. If the © _] key is stand-by, no voltage is generated.
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®

©

Measure Setting

MEASURE
When the [F ] key is pressed, the measure state is set, the
set value of V SOURCE is output, input is ready for measurement,
and measurement is started,

o HEN L
BRI ERRE

Measurement state Set voltage value

i DISCHARGE MEASURE
The above state can be canceled only by the [ _] and [ ]
OPERATE

keys, If the B _] key is stand-by, no voltage is generated.

Discharge Setting

DISCHARGE

After measurement, press the [ _] key and the electric
charge in the sample is discharged.
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33 Various Functions
331 Null

This mode is effective for cancel of contact resistance,
compensation of dark current, and cancel! of background current.

This mode has the function to subtract the data displayed when
pressing the NULL key from the next data and display the operation
result as data. The operation includes polarity and range.

When assuming:
Y(NULL) :Measured data for NULL setting

X :Next measured data

R :NULL operation data
The NULL operation is expresses as R = X - X(NULL).
(Examplel) .

When assuming X(NULL) 10. 00pA (200pA range) and

1.0000nA (2-nA range), the following

non

X
expression is obtained.
R = 1.0100nA (2nA range)

(Example2)
When assuming X(NULL)
X
expression is obtained.
_R = -0.9900nA (2nA range)

1.0000nA (2nA range) and
0.0100nA (2nA range), the following

won

Operation(® and @)
NULL
®© When the [ _J key is pressed, the NULL mode is set and the
LED on the key lights.
NULL
® When the [ _] key is pressed again, the NULL mode is canceled
and the LED goes out.

CAUTION

1. When the MULL mode is set, the range is not lowered
regardless of the auto and manual ranges.
IM/RM
2. When the [__] key is pressed to change the volume
resistivities, the surface resistivities and the auto
range level, the NULL mode is canceled.

3. If the data when the MULL mode is set is out of the range,
it is out of the range also in the NULL mode.
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332 Compare

This mode has the function to compare the size of measured data
with the upper level/lower level preset values and display the
results. When the buzzer mode is set ot ON, the buzzer sounds at
the end of comparison. The following table shows the relationship
between the operation results (comparion results) and indication.

Table 3 -3 COMPARE Operation Results and Indication

Operation Indication Buzzer
results
XY HI High-pitched
) tone
IsX =Y GO No sound X:Measured data
Y:UPPER level set value
X<1 L0 Low-pitched | Z:LOWER level set value
tone

The upper level/lower level set values can be set to the current
measurement, resistance measurement, volume resistivity measurement,
and surface resistivity measurement respectively, including pelarity,
range, decimal point, and exponential data. For how to set upper
and lower levels, see Items 4.4.1 “Upper level” and 4.4.2 “Lower
level”.

Operation(® and @)
COMPARE

® When the [ _] key is pressed, the COMPARE mode is set and
the LED on the key lights.

COMPARE

® When the [F _] key is pressed again, the COMPARE mode is
canceled and the LED goes out.
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333

3.3 4

Ilntegration

AD CAL

Time

The input signal integration time of the A/D converter can be
selected among the following seven types: 2ms, 1PLC, 5PLC, 10PLC,
10PLC x 4, 10PLCx 8, and 10PLC X 16. In this case, “PLC” stands
for “Power Line Cycle” which means one cycle of AC power supply.

The time of 1PLC equals 20ms for 50Hz and approx. 16.667ms for

60Hz. The time of “10PLC X 4" to “10PLCX 18" is the value
obtained by averaging the data for 10PLC integration time 4 to 16
times respectively. If the integration time is increased by input
noises when data variation is large, data with a small variation can
be obtained. .

For the integration time of 1PLC to 10PLC X 16, NMR of 60dB or more
is obtained and the measured data is 4.5 digits. For the integration
time of 2ms, NMR becomes 0dB and the measured data is 3.5 digits.

When the integration time is changed between 2ms and 10PLC, the AD
CAL function operates and calibration measurement for 2 samples is
executed.

For how to set integration time, see Item 4.2.1 “Integral time”.

When the AD CAL function is set to ON,
is executed every approx. 10 sec.

This cycle is kept independently of integration time and RUN/HOLD.
Because calibration cancels the offset drift of A/D converter,

Set this switch to ON when the measurement conditions change or
when the meter has been used in the AD CAL OFF setting for a long

the A/D converter calibration

of FREE

of HOLD

At the time Je

At the time r

t ime.
Approx. 10sec
N
RUN r 1
l-——S §
AD CAL T T AD CAL T T
Measurement Measurement
Approx. 10sec
N |
l
§ S
AD CAL AD CAL

Figure 3 - 10 AD CAL Timing

When measurement is externally started during execution of the AD
CAL function at the time of HOLD, it starts after the AD CAL function
being executed finishes.
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At the time

of HOLD _J S’S Lﬁ
External start ] \\~\\\N
T W TU1

AD CAL T AD CAL
measurement N measurement
l Approx. 10sec |

Figure 3 - 11 Timing When Measurement Starts During Execution
. of AD CAL Function

For how to set AD CAL function to ON or OFF, see Item 4.4.2 “AD
CAL™.

335 Ilnput Amplifier Gain

The speed of measurement for leak current and insulation resistance
of high-resistance samples, especially capacitors, is determined by
the capacity Cx of the sample and the input resistance of the
measuring instrument. Figure 3-12 shows the equivalent circuit.

— Vs

Figure 3 - 12 Equivalent Circuit for Measurement of Capacitor
Leak Current

Figure 3-12 shows the response when S, is set to ON in the charge
state and then the measure state starts by turning S, off after

- completion of charge.

- For micro-current measurement, R:n becomes a large value and its
response takes a long time. When Rin is set to 1X10!°Q in
100pA measurement, for example, the time of approx. 5X10* sec is
required according to the then constant if “Cx” equals 1uF.
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Even if the sample has a pure resistance, the response is delayed
because of the cable capacitance “C..”. For a coaxial cable, “C..”
is generally equal to approx. 100pF/m.

Therefore, in the above case, the time of approx. 5sec is required
even for a pure resistance.

General electrometers use the feedback-system input circuit to
decrease input resistance and improve response. Figure 3-13 shows
the feedback-system equivalent circuit.

Figure 3 - 13 Feedback-system Equivalent Circuit

The feedback system greatly decreases the input resistance up to
Rin/A. In addition, because the potential defference between the
points “a” and “b" is zero, there is no influence of C.-..
Therefore, response is much faster than that in Figure 3-12.
However, because the AC noise at the points “ a” and “c¢” is
multiplied by A", it is needed to completely shield the point “a”
or minimize the Vs noise. Especially for a large “Cx” as in
capacitor measurement, the noise between “c” and * 3" is directly

multiplied by “A” and even a very low noise becomes an issue.

Because the gain A" in Figure 3-13 can be externally changed for
the 8340A, the input resistance can be selected according

to the system noise condition and necessary measurement speed.
For A =1 in Figure 3-13, the equivalent circuit functions as the
circuit same as that in Figure 3-12, which is strong in noises.
When A" is increased, the input resistance decreases and response
quickens. The value of “A” can be selected among four cases of

x 1, x 10, x 100, and x 10000 or more. To perform quick-response
high-accuracy measurement, it is better to make “A” larger.
However, the noise of the measurement system and Vs must be
decreased.

- The initial set value is set to “x 10" by considering noise and

response. For how to set input amplifier gain, see Item 4.2.3
“Input amplifier gain”.
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Input amplifier gain X1 X10 X100 X10000

Response Slow -—« Fast

Input resistance deviations | Large —-—- Small

Noise resistance Good [ ERNS— B

CAUTION

Error due to input resistance
In Figure 3-12, the error is produced because the voltage to be
applied to the sample varies due to the voltage drop “ Viy =
Rin x I:n" according to the input resistance. When the input
amplifier gain is set to “x 17, the input voltage drop reaches
up to 3.6V for full scale. Therefore, the Vs should be set to
a value much larger than the above value. Table 3-4 shows

the input resistance value when varying the input amplifier
gain and the input voltage drop for full scale. Apply the
voltage much larger than the above to a sample.
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336 Current Limiter (Current Compliance)

Table 3-5 shows the V SOURCE current limiter according to the set
voltage and current compliance setting.

Table 3 - 5 Output Voltage and Current Limiter

Current Compliance Setting
Qutput Voltage

300=A 100mA |  10mA

0. 000V to 30.00V +300mA + 100=A + 10mA

30.03V to 100.00 +100mA + 100mA * 10mA

100. 3V to 1000.0 * 10mA T 10mA T 10mA

The V SOURCE realizes source and sink of current, which is
convenient for charge and discharge like capacitor leak current
measurement,

In addition, because the current limit value (compliance) can be
selected, the sample limited in rush current such as a chemical
capacitor can safely be charged and or discharged,

In this case, an advantage lies in the fact that the carge/discharge
speed increases compared with the existing speed of charge and
discharge through resistance.

For example, the following shows the cases in which a 224F 100mAMAX
capacitor is charged up to 100V, 99% by passing through resistance
and using compliance,

@® When passing through resistance

100V

t =467 = 4.6CR = 4.6xX22u X 10004

= 100as

® When using compliance
t = CV/I = (222 %xX99V)/100mA = 22mS

From the above, it is found that the time can be saved when using

compliance,
The discharge speed also increases,
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99V 99y
c 100ms; 100ms e _%
Charge Discharge 22ms 22as

Charge Discharge

When passing through resistance When using compliance

Figure 3 - 14 Charge and Discharge Speed

For how to set current limiter, see Item 4.2.4 “Current limiter”
(Current compliance).

CAUTION

The current compliance value is automatically selected
according to the output voltage of V SOURCE as shown in Table
3-5. When the current limiter is set to 300mA, for example,
the compliance current is kept at 300mA for the voltage
between 0 and 30.00V. However, the current automatically
changes to 100mA for the voltage between 30.03 and 100.00V and
to 10mA for the voltage between 100.3 and 1000.0V internally.

&&7 Auto Range Up/Down Level

The auto range is used to automatically go to an adjacent range to
measure its value when the measure value in a range is too small

or too large. (If a measured value is outside the range,
measurement moves on to the next range. Measured values are not
displayed during range switching.)

The "count value” is used to make this assessment. The count value

is an integer made by eliminating the decimal point and the exponent
from the display values.

Example) Displayed value : 1.3142%x10°° Count value : 13142

The auto range up/down level selects one of the three levels used
- to assess a value for a given range to handle.
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Table 3 - 6 Setting Range and Count Values

Setting level 20000 2000 200 Remarks
(default)
Range up 20000 or 2000 or 200 or | Not
count value more more more | displayed
Count value that ]| 19999 1999 199
can be processed| to to to
by the set range| 1800 180 18
Range down count 1799 or 179 or 17 or | Not
value less less less displayed

Note : This assessment is based on the measured current value even
in resistance display mode. Thus the above values are not
applicable during the resistance indication (Since the
resistance value is calculated and displayed by dividing

the applied voltage with the current.)

Depending on which level is set, the range where the measurement

is made may differ even when the measured current is the same during
an auto range measurement. (See table below.)

When the level is lowered, the number of digits used to express the
measurement is reduced while the input resistance is also reduced

as the next higher range is used.

Table 3-7 Status Fluctuations Due to Level Selection While
Measuring 13.142nA (when the input resistance is- GAINXI)

Level Displayed Measurement | Count Input
setting | measurement range value resistance
20000 13.142nA 20nA 13142 100MQ

2000 13. 14nA 200nA 1314 10MQ
200 13. 1nA 2uA 131 1IMQ

As described in Item 3.3.5 “Input amplifier gain”, the measurement
_ speed is determined by the capacitance and input resistance of the
sample to be measured. Therefore, the speed increases as the input
resistance decreases.

- When attempting to obtain the same number of measurement digits by
decreasing the input resistance, the input amplifier gain increases
to be weak in noises. Therefore, the function is effective to
increase the measurement speed though large number of measurement
digits is not needed.
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For auto range, it takes time for ranging because of each sense
resistance and sample capacitance if the range is too wide. In
this case, the speed can be increased through ranging with a small
sense resistance by decreasing the ranging level. For example,
when measurement current changes from 10nA to 100pA in the auto
range:

@® For auto range up/down level of 20000
Because the measured value changes from 10.000nA to 100.00pA,
the input resistance changes from 100MQ to 106 Q.

® For auto range up/down level of 2000
Because the measured value changes from 10.00nA to 100. OpA,
the input resistance changes from 10MQ to 1GQ.

As above mentioned, the response is accelerated up to 10 times by
making measurement with the 1/10 input resistance.

For how to set auto range up/down level, see Item 4.2.5 “Auto
range up/down level”.

338 Contact Checking

Make sure that the sample is properly connected to the terminals
when measuring the insulation resistance of capacitive samples
(capacitors or the like). This can easily be done by performing a
contact check.

The contact checking function judges the contact state of a sample
by measuring the sample capacitance as shown in Fig. 3-15.

o
" T

Figure 3 - 15 Contact Checking

Cin is a standard built-in capacitor. Step voltage AV is applied
to the V SOURCE output. The Cx value is derived from the difference
between the voltages at both terminals of C:n before and after the
voltage is applied. The C. value is evaluated by comparing it with

- the value measured at "contact initialization”.
The level to be compared is the Ci:n: value measured at initialization
multiplied by coefficient n set for contact level.
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Connect a standard capacitor and perform contact initialization.
Although a comparison is made with this value during the contact
check, the capacity of the measurement cables and the jigs may

cause errors. For this reason, a contact initial offset measurement
should be made first.

The contact check is successful if Cx = nX (Cin1-Ci0)+C10.
The contact check failed if Cx < n X (Cini-Ci0)+Ci0.
Here, Cx : Value measured at the time of a contact check
Cin: : Value measured at the time of a contact initialization
Cio : Value measured at the time of a_contact initialization
of fset
n : Contact level

Perform the contact check as described below.
@© Set the integral time of contact initialization and the
contact level

® Specify.that V SOURCE is to be used as the voltage source.

®

Connect a jig only and set it to charge status.

@ Set the instrument to operate on status and measure the
initial contact offset value.

® Set the instrument to operate off status and connect a
standard capacitor (sample).

® Set the instrument to operate on and perform contact
initialization.

@ Connect the sample to be evaluated and perform a2 contact
check.

Procedures @ to ® are used to determine the level of contact
evaluation. This value will remain in memory even after a power
down.

The internal data can be read when the "CNX?", "CI1?” or "CI2?” GPIB
commands are used to perform the contact check and the contact
initialization. The "CNX?" command outputs the C. value and the
"CI1?” and "CI2?" commands output the nX (Cin: — Ci0)+ Cio value.
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CAUTION

1. The integral time of the contact check is determined when
a contact initialization or contact initialization offset
measurement is executed. The integral time of CNT? and
CNX? after executing the CI2, CI2? and CO2 commands is
1PLC.

2. Contact initialization and contact initialization offset
should be performed according to the same conditions
(regarding generating voltage, jig, and cable) as the
contact check.

3. A low insulation registance in 3 jig or sample used in a
contact initialization offset, contact initialization or
contact check causes a large measurement error. If the
resistance exceeds the range specified in table 3-T,
measurements cannot be performed.

4. The response data of the "CNX?", "CI1?" or "CI2?" GPIB
commands are internal measurement data whose accuracy is
not guaranteed.

The V SOURCE step voltage for contact checking is automatically
determined by the contact-checking judgment level and the V SOURCE
generated voltage internally as shown in Table 3-8. ’

Select the sample and contact factor for contact initialization so
that the contact-checking judgment level will be kept at the
following range.
When Vs ranges between 0 and 100.00V — 0=<C:n: X n= approx. 10nF
When Vs ranges between 100.3 and 1000. 0V

— 0=C:n: X n= approx. 3nfF
(When the level is out of the above range, an error occurs.)
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Table 3 - 8 Contact Checking Judgment Level Range and Step

Voltage

Generated
voltage

Judgment level (Cin1 X n)

0 to
approx. 90pF

approx. 90pF to
approx. 900pF

approx. 900pF to
approx. 3nF

approx. 3nf to
approx. 10nfF

0V to 10.000V approx. 1V approx. 100mV approx. 10mV approx. 10mV
10.03V to 100.00V approx. 1V approx.lOOmV' approx. 100mV approx. 100mV
100. 3V to 1000.0V approx. 1V approx. 1V approx. 1V Impossible

(1)

For sample with no capacitance component or the capacitance of 0.5pF

or less, judgment cannot be made.

For the sample with the component

“L” or when a large resistance is connected with the C. in series,
judgment may be erroneously made.

The contact checking method.

Operation(® through ®)

(Before checking )

@ Execute contact initialization.
- (See Item 4.3.2.)

® Set a contact level.
(See Item 4.4.7.)
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(Start of checking J
CONTACT

® Press the T _] key, and the LED on the key lights.

®-1 Display panel state when contact is judged to be 0K

O NN L]
P 00a000008

)
®-2 Display panel state when contact is judged to be NG

o HEN L]
!l 1 00200oonE

The high-pitched tone buzzer sounds.

a2
I
I

i
A3
r

®-3 Display panel state when contact cannot be judged

O HEN L
Ell-||-||a||-| 00R000008

The high-pitched tone buzzer sounds.

Contact checking cannot be made when the standard sample
exceeds the measurement range for contact initialization or
the set contact level exceeds the judgment range.

In the above cases, change the contact level or retry the
contact initialization.

(The buzzer sounds only when it is set to ON.)

After judgment on contact is displayed, the contact checking
finishes and the panel returns to the normal! measurement state.
- The LED on the key goes out.
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(2)

Limitations of contact check

The limitaions are as follows :

e Check that only the material contacts by performing the contact
initial with cable only.

No Limitati

ons

« Compare the test piece contact intial capacity Cin: and the test
piece capacity C. in the contact check by connecting jigs to the

test piece.

The insulation resistances of the test piece and jig have the

following 1
V.
D Ik =
R«
Vs = Inpu
R: =
®@ R.

imitations :

t voltage

Insulation resistances of jig and test piece

shall be more than the value shown in Table 3-9.

Table 3-9 The Range Whore Comparison of Contact Initial and
Contact Check is Available

— shall be within the range as shown in Table 3-9.

Integral Vs
time of Con- Cx. Cin
tact Initial 0 to 1.000V ({1.000 to 10.000V10.03 to 100.00V100.3 to 1000. 0V
0 to 100pF More than | Less than 15nA Less than 8nA
150MQ Less than
8nA
100 to 1000pF Less than 80nA
2ms Less than 10nA
1000 to 3000pF | More than Less than 100nA Less than 8nA
100MQ
3000 to 10000pF Less than 80nA
More than 10000pF e —_— —
0 to 100pF Less than 10nA
100 to 1000pF | More than | Less than 25nA | Less than 25nA | Less than 25nA
1PLC

1000 to 3000pF

3000 to 10000pF

S50MQ

Less than 10nA

More than 10000pH

” »

The symbol

indicates that the contact intial is impossible.
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<Example> When the integral time of contact initialization is 2ms
at Vs=50V, the following insulation resistance is
required when a 200pF contact check evaluation (in which
the result is compared with the result of the 100pF
check) is performed after a 100pF contact initialization.

Rx > 50V/8nA=6250MQ
Noise in contact check or contact initial stage

2ms or 1PLC can be selective for the contact initial integral time
of the AD converter when the contact occurs. The integral time in
the contact check is determined by the contact initial integral
time. While 2ms is usually set, it will be converted to 1PLC

when the measurement is unstable due to noises. See "4.4.10"
contact initial integral time” for this conversion. When you reset
the integral time, carry out the contact initial again.

Data output iﬁ contact check or contact initial

When the GPIB command "CI1?", "CI?" or "CNX?" is executed, the
data of the contact check and contact initial. By processing
these data with the external computer, upper and lower limits of
the test piece capacity dispersion can be obtained. The data are
output in (pFJ) . Since the accuracy of the data’s absolute value
is not guaranteed, use them as relative value.
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33339 Trigger Delay

Using this function, delay the time from when the trigger operation
(internal trigger, trigger key, trigger command or external trigger
signal) is completed to when the sampling starts.

Sampling hold

Trigger ~7 —7

(trigger key,

trigger command
or external delay time delay time
trigger signal)

Sampling ' l -——___L_____

Sampling free run

Trigger
(internal 1 1 1
trigger) delay delay delay
time time time

] I -

Sampling

Figure 3 - 16 Trigger Delay

This function is used in the following measurement:

* Device measurement waiting for setting the setting time.

» Measurement of condenser I-t characteristic or R-t characteristic.

* Measurement of long-time insulation resistance characeteristic
using data memory function.
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3033210 Autorange Delay

Using this function, the delay time, from when the measurement
range is reset by the autorange operation mode to when the
subsequent sampling starts, is set.

l_l

Trigger

Change r—————w ___——_L___________
of range ‘ _———__L———
Autorange Autorange
delay time delay time
Autorange ' r— ti tad r— ti tad rw_-

delay time

Figure 3 - 17 Autorange Delay

The autorange delay time is set based on the 200pA range, a
standard, and the actual delay time in each range is as follows :
for tad/5°=ti t=ti+ 10ms
for tad/5°>ti t=tad/5"+ 10ms
(tad5°=1ms)

ti : Internal setting time
tad : Autorange delay setting time
n : Range number (see Table 3-10)
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Table 3 - 10 Delay Time in Each Range when Setting Autorange Delay

Current Autorange Internal | Example of Actual delay time t
range delay time | setting (Integration time 2ms)
after time ti
reset tad=1ms _ tad=1s tad=9999s
200pA Sat value tad | 350ms 380ms 1030ms 9999030ms
2nA tad/5 25ms 55ms 230ms 1999830ms
20nA tad/5?2 5ms 35ms 70ms 399990ms
200nA tad/5° 5ms 35ms 38ms 80022ms
2uA tad/5* 2ms 32ms 32ms 16028ms
20 A tad/5° 2ms 32ms 32ms 3230ms
2002 A tad/5° 2ms 32ms 32ms 670ms
2mA tad/5’ 2ms 32ms 32ms 158ms
20mA tad/5°® 2ms 32ms 32ms 56ms

This function is used in the following conditions :

* When an error occurs in the measurment since the internal
settling time cannot provide a sufficient setting time after
changing over the range at measurement of condenser in the
autorange mode.

» When correct measurement data is obtained despite repeating the
change-over the range.

When the range is changed over just before the final measurement
after passing the charge time and measure time set in the
measurement using the sequence program, the error may occur in the
measurement data.

Set the autorange delay time to approx. quarter of the charge

time in programs 0 through 4. Set it to approx. half of measured
time in program 5.
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4,

1

Basic

Usage of Parameter Keys

Parameter keys have several functions respectively. Each key
changes various settings and executes functions.

Functions depend on the normal measurement mode, sequence program
mode, and calibration mode.

The following describes parameter keys under the normal measurement
mode.

For the sequence program mode, see Section 5.3 "Program Parameter
setting”. For the calibration mode, see Section 9.2 "Calibration”.
Table 4-1 shows various parameter keys.

Table 4 - 1 Parameter Keys

Parameter MEAs caL coer t,o wem | Used to change various
keys J 330 Q949 settings and execute
functions.
Parameter sett- cuance Used to change over

ing change key d predetermined setting.

Parameter EXIT Used to exit from the
setting d setting mode after
registration registration.

key

See Table 4-2 "Parameter Key Functions” and Figure 4-1 "Basic Usage
of Parameter Keys’.

Operation (® through @)
@® Press a parameter key under the normal measurement mode.

® The present set state of the specified parameter is displayed
according to the pressed parameter key and the number of
pressing times. (See Table 4-2.)

® Setting change includes the following three methods.
CHANGE

e Select an item among the predetermined settings with the [J .

e Input optional value using the keys (J to (J .. J
0 9 .

/-

e Make setting using the above two methods.

@ Resetting after changing to a required setting
Register a new setting to complete the setting. Resetting
includes the following two methods.
EXIT
e When the [J is pressed, a new setting is registered and the
state exits from the setting mode to return to the normal
measurement mode,
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e When the parameter key pressed in the above Item @ is
pressed again, a new setting is registered and the state
moves to the next setting mode,

Table 4 - 2 Parameter Key Functions

MEAS
1. Parameter key : (J
Settxng contents é Operation | Operation 2
CD Settlng of : MEAS . INTEG
integration  : Press the (J once. : = 2ms
-time : — 1PLC
—> S5PLC Change them with the
—> 10PLC CHANGE
—> 10PLCX 4 (J for selection,
— 10PLCx 8
—> 10PLC><16
@ Setting of : MEAS CAL Change them wnth the
AD CAL . Press the [J twice, [z CHANGE
: OFF } (J for selection,
® Setting of : MEAS ; GAIN
input : Press the [] three : X1 Change them with the
amplifier : times, x10 CHANGE
gain : x 100 (J for selection,
X10000
@ Setting of : MEAS LINIT
" output-voltage ! Press the J four 300mA Change them with the
current i times, EE 100mA CHANGE
limiter 10mA (J for selection,
® Setting of | MEAS AR LVL
autorange up/ : Press the (] five 20000 Change them with the
down level : times, EE 2000 } CHANGE
200 [] for selection,
©® Setting of MEAs Nt Change them with the
unit : Press the [J six : Symble CHANGE
indication : times, Exponent} (J for selection,
@ Setting of : MEAS é DELAY T
trigger delay : Press the (J seven data — Input data with numeric keys.
time ‘ times,
Setting of : MEAS © A.R.DLYT
autorange : Press the [] eight data — Input data with numeric keys,
delay time i times,
MEAS
® Press the [J nine times, and the state returns to@.
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Table 4 - 2 Parameter Key Functions (Cont’d)

CAL

2. Parameter : [

Setting contemts !  Operationl i QOperation 2_

® Execute zerof caL L 1C Change them wtth the
cancel. : Press the ] once. | OFF CHANGE
' ‘ Executlon } [] for execution.

® Execute ; caAL ; C tnnF Change them with the
contact ini- : Press the (] twice. : OFF CHANGE
tialization ! : Execution } O for execution.
offset : ;
measurement.

® Bxecute § caL { C-INIT Change them with the
contact ini-; Press the ] . three. : OFF CHANGE
tlallzatlon ; ; Execut:on ] [] for execution

@ Execute se1f§ caL § TEST Change them with the
-test. i Press the (] four. OFF CHANGE
. times. : Execution } O for execution.

CAL

® Press the (] five times, and the state returns to @.

1/0

3. Parameter : []

Settlnz contents Operation 1 f Operation 2

/0 :D
Press the ] once.

()] Settxng
of DA
OUTPUT

OFF
AAA99
1AAA9 Change them with the
19AAA CHANGE

199AA ; - [J for selection.
BBB99
1BBB9
19BBB
199BB

REEREERREy
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Table 4 - 2 Parameter Key Functions (Cont’d)

Settxng contents

GD

®

frequency

Settlng
of BCD
OUTPUT

Setting

of GPIB
address

Setting

of power é

1/0

Press the (]

1/0

. Press the (] twice.

1/0

i Press the [] three
i times,

1/0

Press the (J four

' times,

five times, and the state returns to @.

Operation 1 f

Operation 2

BCD
OFF Change them with the
BCD }
BIN

CHANGE

(J for selection,
GPIB

HA XX (data)

CHANGE

A-XX (data) Change them with the
} (J for selection,

HU—
LINE F Change them with the

[z 50Hz CHANGE
BOHZ} (J for selection,

4.

Parameter key

COEF

an

Setting contents :

@

Setting of

Setting of
: Press the ] three
: times,

Selection
of COMPARE
upper level

COMPARE
lower level

resistance
measurement
indication "

electrode

for volume
and surface ;
resistivities

1

COEF

: Press the (J once,

COEF

. Press the (] twice.

COEF

Setting of

COEF

i Press the [J four
: times,

Operation 1

| UPPER
: polarity

Edata
é unit —— Change them with the [(J for
. LOWER
§polarity}

Edata

; unit —— Change them with the [J for

Operation 2

+ } Input them with numeric keys.
+ CHANGE

selection,

+ Input them with numeric keys,

+ CHANGE

selection,

NORMAL Change them with the
EE VOLUME " CHANGE
SURFACE (J for selection,
B DIM
@ 50 (JIS) Change them with the
E ¢ 70(JIS) CHANGE
Optional (J for selection,
dimension
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Table 4 - 2 Parameter Key Functions (Cont’d)

Setting contents:  Operation 1 & . QOperation2 ...
® Setting of coEF : V. COEF/S. COEF Change them with
- optional i Press the ] five | Volume resistivity CHANGE

electrode ! times. : Surface resistivity } the [J for

coefficient | i + selection.
e , data — Input data with numeric keys.
@ Setting of COEF SAMPL t

sample i Press the [J six ; data — Input data with numeric keys.

thickness for: times. ; -

measurement

of volume

resistivity

@ Selection of COEF CONTACT
contact . Press the ] seven x 10
level : times. ) x5 Change them with the
: X2 CHANGE
X1 J for selection.
X0.5
x0.2
x0.1

EEERTEE

Setting of COEBF ;BZ CHANGE
buzzer i Press the ] eight ON Change them with the [(J for
: times. OFF } selection.

R

© Setting of COEF DISP CHANGE
indication : Press the (] nine : [: ON Change them with the [J for
: times. E OFF } selection.
@ Setting of COEF ECNT, IT CHANGE
contact i Press the ] ten ; [: 2ms Change them with the [J for
initial inte- times. ; lPLC} selection.
gration time |

@ Press the [J eleven times, and the state returns to @.

MEM

5. Parameter : [

Setting contents  Operation 1 o Dperation 2

@ Store MEM STORE CHANGE
measured i Press the (J once [: OFF | Change them with the [J for
data. + ; ON ] selection.

memseccemcacertecntccccncetcnciccesncacocsenna

® Recall the | MEx ! RECALL
stored i Press the [J twice. ; OFF } Make setting with the

measured § § Recall data No. | cuance
data. § § O or numeric keys.

® Press the (] three times, and the state returns to @.
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42 Various MEAS-Key Setting Methods
421 Integral Time

The following describes how to set the input-signal integration
time of the A/D converter,

Operation ( @ through ®)

MEAS v
@® Press the [J once, and the indication ] t C Ll
appears, B
CHANGE

® Press the [:] until the required integration time appears,

Display panel state

o I HEN L]
- [ - n
JUgREEDD

.
RN

i
=

l CHANGE ms

O
o L | LI L

1) el lls] DOS0ERRE S
CH[Aj‘” 1PLC

o L1 LI L]

—1[- O U
Ve | EE D DDDDD
”5“ 5PLC

o HEN

misiE 0 5 O
/o) [t]1E] 5] 00BEEEDES
‘LCH‘D"” 10PLC

® ®
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® ®
‘ d

o [ U] L |
e U s U
= C|lu DD@D

CHANGE . 10PLCX 4

o RN
sy | D il ) D
VAl [ C||u DD@__D

CHANGE 10PLCXx §

5 NN
- Wt |
b t E iJ @Dm@g

- CHANGE 10PLCX 16
17

EXIT
® When the D key is pressed, the setting ends,

Mar 30/07
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42,2 AD CAL
The following describes how to set AD CAL to ON or OFF,

Operation ( @ through @)
MEAS 7
@ Press the [J twice, and the indication

] L appears,

a0
(]
r

CHANGE CHANGE
@ Press the [J to set ON or OFF, Whénever the [J s
pressed, the setting is changed over,

S NN |
7l Al k] 00S@R0nn e
l CHADNGE ON

o | HEN B
J0aBRE00S

- OFF

CHANGE

O

(it |

I
Mo

=
r~

EXIT

® When the [J is pressed, the setting ends,

4-10 Mar 30/07



8 3410A
4.2 Various MEAS-Key Setting Methods

4223 Input Amplifier Galin

The following descrihes how to set input amplifier gain,

Operation ( @ through @)

MEAS
@ Press the [J three times, and the indication
. 1
Y] | 1 appears,
CHANGE
@ Press the [J wuntil the required input amplifier gain appears.

O | L]

Sl[f]|l=]| | BOGB0000S
. uan | x1~

O l HEN L
S\l | | B0gRB000S
; EIJ__JL_! LI L]
58] ]l~)| | BO@EB00G

CHANGE : X100

!
O LT

O

e |l 0 O
)R] [:][-|[ ] ©DEmBEEES
cnﬁics X 10000

@ When the ([ is pressed, the setting ends,
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424 Current Limiter (Current Compliance)

The following describes how to set V-SOURCE current limiter.

Operation ( @ through @)
MEAS

@ Press the (] four times, and the indication
| -
L I ) C appears.

CHANGE

® Press the (J until the required current limiter appears.

—
o L _JL | LI L]

- ' '] . D
3)18) 5| BRORENE o
| cEj\NGB 300mA 4 |
O [ HEN L
] '] D -
118]18| BEEpURENES
CHANGE 100mA

L a

o [T [Jd ]
L] U
H g UNENE o

CHANGE 10mA

0

=

.

EXIT

® When the [J is pressed, the setting ends.
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425 Auto Range Up./ down Level

The setting realizes quick-response measurement corresponding to
the necessary number of digits.
The judgment value includes the following three types.

(1) : Up 20000 Down 1799
(20 : Up 2000 Down 179
B :Up 200 Down 1T

When "IT=2ms” is set, however, the operation same with that in Item
(2) is executed even if the data in Item (1) is set because 1999

is the full scale. For the highest range and manual range, ~19999”
is the full scale regardless of settings. The following describes
how to set auto range up/down level.

Operation (@ through @)

MEAS

@ Press the ] five times, and the indication

M ) N )
M ¢ L LU L appears.

CHANGE
® Press the [J until the required auto range up/down level
appears.

o | L 1 L] L
Al L] 00CepEEE 2

CHANGE Up 20000, Down 1799
{1 g

O L

B RRERERRRE
CHANGE Up 2000, Down 179

L 0O

o l HEN L

0O —
AL |H] || O000REE
c[ujuu;z Up 200, Down 17

® When the [J] 1is pressed, the setting ends.
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426 Uni t Indication

The unit indication includes the exponent and symbol units. The
exponent unit indication is used for the measurement of volume and
surface resistivities regardless of settings. The following
descibes how to set the unit indication of measured values.

Operation (® through @)

@

®

MEAS
Press the [J six times, and the indication
)
I VO appears.
CHANGE
Press the [JJ to set the symbol or exponent unit. Whenever

CHANGE
the (J is pressed, the setting is changed over.

—
O BN

ol 1e]] | EES00000
CHANGE Symbo! unit
v d

o - LD
| 't BE;DDDDDS

CHANGE Exponent unit

O

EXIT

When the [J is pressed, the setting ends.
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427 Trigger Delay

The following describes how to set trigger delay time.

Operation (@® through @)
MEAS
® Press the [J seven times, and the indication

- 1
O t (I H ':, appears.

® Change the present set value to the required set value. To change
the setting to "12.345sec”, for example:

o HEN
d/e||L]1R]|5] B0 oRAREE &
. obo0a58 i
s T [
dle||L]1A] 5] B0 oDEERE &

EXIT

® When the [J is pressed, the setting ends.

CAUTION

1. The trigger delay time setteng range is 0 to 9999.9 sec.
If a value out of the range is set, an input error occurs
EXIT

when the (J is pressed.
2. If you input an incorrect value, press the [ _J] . Then
CE

the preceding set value appears and you can input a new
value.
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428 Autorange Delay

The following describes how to set Autorange delay time.

Operation (@ through ®)
MEAS

@ Press the [ eight times, and the indication

i I
H - 0O u ‘:I appears.

® Change the present set value to the required set value. To change
the setting to "12.345sec”, for example:

o HEN
M ! Lt L] | O L]
njir. dijL|3 D D@@@

Present setting

, 000000

o | NN
. e —
3 [ gllelENE g

23
|

.
-

EXIT

® When the [J 1is pressed, the setting ends.

CAUTION

1. The autorange delay time setteng range is 0 to 9999.9 sec.
If a value out of the range is set, an input error occurs
EXIT

when the [J  is pressed.
2. If you input an incorrect value, press the [ _] . Then
- CE

the preceding set value appears and you can input a new
value.
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43 Various CAL-key Setting Methods

4 3.1 Zero Cancel

When the zero cancel operation is executed, the input amplifier is
reset and the input-amplifier offset is canceled. Execute the zero
cancel operation when zero is deviated.

The following describes how to execute zero cancel.

Operation (® through @)
CAL -
@ Press the [J once, and the indication Z C appears.
CHANGE

@ Press the ] for execution.

. Display panel state for execution

o L]
185000004

CHANGE

V0

o ] HEN L]
BEa00000,

During execution of
zero cancel operation

O | HER
1 S00RE0

End of zero cancel operation

ud
ud
ud
ud

® When the zero cancel operation ends, the state returns to
the normal measurement mode.
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4 3.2 Contact Initialization Offset
Measurement

The following is a description of contact initialization offset
measurement procedures.

Operation (@ though @)

” ”

cAL E i
@ Press ] twice to display P Or

CHANGE
® Press [J to execute the program.

Panel display screens during operation

o i BN L

Cllvlnlle| |7 DOB00000
=

O HEN
I BERERERGE

) Screens displayed during execution of
v contact initialization offset measurement

o HEN
r r U ]
Lifr|in|el|r DDDiUDD

Terminating contact initialization offset measurement
EXIT
® Press [J to terminate measurement.

M

The following screen is displayed when the contact
initialization offset measurement ends abnormally.

o I R
r O O
" o)) UOgEEHEHG

Contact initialization offset measurement error

(High pitch buzzer goes off.)
4 - 18 Mar 30/07
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4 3.3 Contact Initialization
The following describes how to execute contact initialization.

Operation (@ through ®)
CAL

@® Press the (] twice, and the indication

r u
(1 | M I L appears.

CHANGE

® Press the [J for execution.

Displsy panel state for execution

0 L UL
005000003

r
L

rr

| M I

CHANGE

VO
o L

005000003

During execution of
} ' contact initialization

O HEN
|l -1 el 00CBRRNNS

End of contact initialization

(|
J
rr

EXIT
® When the [J is pressed, the operation ends. If the contact
initialization does not normally end, the following indication
appears.

O , HER
0 O
JUoERHEE o

Contact initialization error
(The high-pitched tone buzzer sounds.)

r
[

rr
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To decrease the error in the contact check and contact initial,

use the same test piece and set the same voltage generating value

(V SOURCE.) ' :
When the connecting condition between the meter and a sample is
changed, execute the contact initialization again. The measured data
for contact initialization is stored even if the power is turned off.

4 3.4 Self—test

When the self-test is executed, the following test items are
displayed in order of number.

L.

— O 00 ~J O U > N

e

LOGIC ROM sum checking

EZPROM R/W checking

RAM R/W checking

ANALOG ROM sum checking

SCI checking

CAL primary sum checking

CAL secondary sum checking

Panel parameter sum checking

A/D checking

Input-, 100V-, and 1000V-amplifier checking

If each test is NG after it is executed, the error is displayed and
the self-test ends. For error contents, see Item 3.1.2 "Various
messages”. The following describes how to execute self-test.

Operation (® through ®)

@

)

CAL
Press the (] fore times, and the indication
L r =
L C C; L appears.

CHANGE
Press the [J] for execution.

Display panel state for execution

O HEN
0050000045

L
L

rr

[
[ I |

CHANGE

v g
O _ HEN

10a000003

' During execution of self-test,
@ All LEDs go out.
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O VOL ||SURF | Lo oo 1] LINIT
, @ n
8] UUpEdEEE

During execution of each test,
! ALL LEDs light,

O | HEN L
00s000000

End of each test,
i All LEDs go out.

[ ] HEN L
J0REHE0N0E

End of self-test

aa
(m
)
a3
(]

| O
[N
J7
r

EXIT
® When the [J 1is pressed, the state exits from the mode and
returns to the normal measurement state,
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44 Various COEF—-key Setting Methods

4. 4

1

Upper

Level

The following describes how to set the upper level for comparison
in the COMPARE mode. The setting unit indication includes the
symbol and exponent units. For how to set unit indication, see
Item 4.2.6 "Unit indication”.

(1) For symbol unit indication

Operation (@ through ®)

COEF

@® Press the (] once, and the indication
oo
I i I t - appears.

The set value of the present upper level is displayed.

o [ | L]
o ool | o ‘ O o U
115]13)13) 3] WWgWFPEL o

Present setting

]

® To change the present set value, input a new value with
numerical keys. To change the setting to 123.45 pA, for
example:

®-1 Input numeric values as follows:

Pressthe (J (J OJ O O ad(J.

o L L LU L]
i~ [j []
e o515 @!DIEEEID

®-2 Set the range.

CHANGE
Press the ([J until the required range appears.
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J I L]

21314lls| BERCUBRER o
cnacs - 20mA range
HER
2113|]4] 5| BERgEREBH o
CHSGB 20A range
] HER
2[5s] BECumEER S
CHADNGE 2004 A range

b Lot L]

0 0
4B o uPPE

M
U
(W

CHANGE 20 A range

I | L

2151k EREpEERRE
”“E'I‘” 21 A range
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° ¢

o 7 L L
- _ O o
e 134 5] HEpURRER o
CHANGE ~ 200nA range

U

o L L[4 L]
12134l s| FHURFED S
cuanos 20nA range

Vo0

o - LD

1A _ O U
23|14 |5| PEQUEPEE o
i cuﬁcg 2nA range

O | LI

1E)13)]ls) PPoUBEEEN
L CHADNGE 200pA range

EXIT
® When the [J is pressed, the unit indication changes to
symbol unit and the setting ends.
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(2)

For

The
the

the

Exponent Unit Indication
symbol unit indication is described in Item (1). Also for

exponent unit indication, change the exponent value with

CHANGE

4

o I ] NN L]
2 3]|1|s| BEpUEBER

.........

-----

-- The decimal point ‘--- Change them with the

position is fixed. CHANGE
a
CAUTION

The following shows the setting ragne of each measured
value.

Current measured value

Resistance measured value:

Volume resistivity : 0.000X10°%Q to 3.000X10%2¢Q

Surface resistivity : 0.000X107*Q to 3.000%X102°Q

If a value exceeding the above range is set, an input

error occurs when pressing the  [J or the []

Be sure to set the upper-level and lower-level values so

that they will meet the following inequality.

If an upper-level set value smaller than a lower-level set

value is set, an input error occurs.

In this case, press the (] to move to the lower level

setting state and set a lower-level value smaller than the

upper level value.

If you input an incorrect value, press the [ _]. Then the
CE

preceding set value appears and you can input a new value.

~19.999mA (-1.9999% 10-2A) to
19.999mA (1.9999 X 10-24)

000. 0m Q (0.000X10°'Q) to
30.00EQ (3.000x10'°Q)

EXIT CHANGE

Upper level value = Lower level value

COEF
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442 LOWER Level

The following describes how to set lower level for comparison in
the COMPARE mode.

(1) For Symbol Unit Indication
Operation (O through ®)
COEF ) -

® Press the (] twice, and the indication L {1 LI t: i

appears. -
The present lower-level set value is displayed.

L L]
o Umnre [
- @IDIBHEID

Present set value

@)

ca
=2
c2
2

® To change the present set value, input a new value with
numereic keys. To change the setting to -123.45, for
example:

®-1 Input numeric values as follows:

Press the (] (J OJ O O and (J

+/ = 1 2 3 4

o HEN
I o | e A U Y -
e 3|85 E]DE‘D
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®-2 Set the range.

CHANGE

Press the [J until the required range appears.

o [ 1 HER L]
12113145 PR EEEEE o

¢ cnfﬁca
o [ T [IIJ L]
-1 1= _ OmAE [
“ille | |3 S5 BD@D
chanos 2nA range

Lo
o b UL L]
. [ U
213415 BECNBEER O
CHANGE 200pA range

Vo a
O | LU |
- [ Y
e 3|H] |5 BEpNEEEE D
Cuancs 20mA range

¢ d

® @
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® @
|
o L _JL | U L]
- 0
412314/ ls] BRoEEEEE 5
CHANGE 2mA range
Qg
o [ JL | [JUJ ]
- O U
e |34 ][5 MR gHEEER D
b cnancs 200 A range
0
O | BN
i allalle ADl 2E Y
L Lo I e I A ,DE]D
CHANGE 20z A range
V0
o [T [T L]
- O U
213 s B gUEEER g
CHANGE zuA range
0
o 1] HEN
- O U
e 54 5| PR gUdREEE D
_] Chance 200nA range

O
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EXIT
® When the (] is pressed, the unit indication changes to
symbol unit and the setting ends.

(2) For Exponent Indication
The symbo! unit indication is described in Item (1). Also for

the exponent unit indication, change the exponent value with

CHANGE

the ([

o 7T O —
i a o e 3 Dl = U
E3] |5 B ;@BD

N T T T T teeeeeeld

The decimal point ; CHANGE
.- position is fixed. t.-Change them with the []

CAUTION

1. The following shows the setting range of each measured
value.
Current measured value:
-19.999mA (-1.9999x10°%A) to
19.999mA (1.9999 X 1072%A)
Resistance measured value:
000. 0mQ (0.000X107'Q) to
30.00EQ (3.000x10!°Q)
Volume resistivity :0.000xX10°%Q to 3.000X10%¢Q
Surface resistivity:0.000xX1074Q to 3.000x10%°Q

If a value exceeding the above range is set, an input
EXIT CHANGE
error occurs when pressing the (J or the [J

2. Be sure to set the upper-level and lower-level values so
that they will meet the following inequality.
Upper level value = Lower level value

3. If an lower-level set value larger than a upper-level set
value is set, an input error occurs.
In this case, re-input the correct value.

4 - 29 Mar 30/07



8 340A
4.4 Various COBF-key Setting Methods

443 Resistance Measurement Indication

In the resistance measurement state; the resistance-value, volume
resistivity, or surface resistivity indication is set.
The following describes how to set resistance measurement indication.

Operation (O through @)
COEF
@ Press the [J three times, and the indication i~ 71 appears.
CHANGE
® Press the [J wuntil the required indication appears.

o [ ] HEN L]
nllolr|m|/t| D0pRAOO0G

Resistance measurement

cuance Present setting

V d
o [ | HEN L]
dile| 1L |u] 7| D0SEED00G

CHANGE Volume resistivity
V d measurement

O - LU

r r OrAE O
Slulle | | D0gHED00 g
CHANGE Surface resistivity
O measurement

EXIT

® When the [] is pressed, the setting ends.
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4. 4. 4

Setting of Volume-/
Surface—Resistivity Electrode

The following describes how to set electrode used for measurement
of volume and surface resistivities.

Operation (@ through ®)

COEF
® Press the (J four times, and the indication
rol -
C. O )y appears.
CHANGE

® Press the [ wuntil the required electrode appears.

o [T 1 [IJ L]
i ! _ ol -
c.o||"||n DDDE@DDDD

CHANGE
| | Present setting, For
JIS K6911, the 50mm-dia main
electrode is used.

o L7 [
=1 R ] ooSRENNOE

CHANGE For JIS K6723, the TOmm-dia
y J main electrode is used.

O NN

iR - D D O] - O
ety SHFAMUL
CHANGE Optional setting
]
EXIT

® When the (J is pressed, the setting ends.
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445 Optional Electrode Coefficient

The following describes how to set electrode coefficient for
optional setting in Item 4.4.4 "Setting of volume-/surface
resistivity electrode”.

Operation (® through @)

COEF

® Press the (J five times, and the indication
I r C r r ~
U L o cCc ¢ O ':_' L O [ | F appears.
CHANGE
® Press the [J to set a volume or surface resistivity.
CHANGE

Whenever the ] is pressed, the setting is changed over.

o HEN
TR rllr L] -
uilv|jollc||r DDDD@@D

cuance  Volume resistivity
y g Present setting

O HEN
c|le e |lr| 00g00BEE

CHANGE Surface resistivity R Rt
a Present setting

._I'i
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® Input an electrode coefficient value.

®-1 For Volume Resistivity
To change the setting to "34.56", for example:

O HEN
10508860

N
u.

(i
(m)

mnA
M

Present setting

v Pressthe ] J J OJ and J.

k] 4 . 5

o HEN L
O+ i1 = O
JUaBEEE

u. o

i |
mnA
L

®-2 For Surface Resistivity
To change the setting to "23.45", for example:

O HEN
10:00BBE:

i |
(m)

n"
M

r
.

Present setting

v Pressthe J J O OJ and J.
3 . 4

2 S

O ] HER
10:0BERES

J7
i |
0

A"
"

EXIT

@ When the [] is pressed, the setting ends.
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CAUTION

The coefficient setting range is 0.001 through 9999.
If a value out of the range is set, an input error occurs
EXIT

when the (] is pressed.

The electrode coefficient for either volume or surface
resistivity can be set.

If you input an incorrect value, press.the [ _]. Then the
CE

preceding set value appears and you can input a new value.

Thickness

Sampl e

The following.describes how to set sample thickness necessary for
measurement of volume resistivity. The sample thickness unit uses

Operation (O through @)

COEF

® Press the ] six times, and the indication

r Nn - 0
| n 0 (R appears.

® Input the sample thickness value. To change the setting to

"12.34 om”, for example:

O HEN |
J050088H

v Press the (J (J (OJ ([J and [J . Present setting
2

O HEN
O O
JUoUNEBE o

-0
—

Clim||-

r-

AN
a3
D

BEXIT

® When the (] 1is pressed, the setting ends.
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CAUTION

1. The sample thickness setting range is 0.001 through 999.9.
If a value out of the range is set, an input error occurs
when the B{x:’]r is pressed.

2. If you. input an incorrect value, press the i;l Then the

preceding set value appears and you can input a new value.

447 Contact Level

For the description of contact level, see Item 3.3.8 "Contact
checking”. The following describes how to set contact level.

Operation (@.through @)

COEF
® Press the [J seven times, and the indication
r L r u
L MM L L L gppears.
CHANGE

® Press the [] until the required contact level appears.

Display panel state

o | | HEN
105080005

CHANGE X 10

Vg
O HEN

H0aE00003

CHANGE X5

Vg
®

r
L

rr
()
rr

M

rr
(|
rr

r
Linm

®
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| oo ]

_ ] —0d

e MOgREO000
X2

(|
a
rr

CCCCCC

o LI LIt L]

- - H
AN RIEERERE
l CHUANGB xl
o | HEN

cHANGE . X0.5
1o |
o L
- _ ] O
CllallE D]t D [}DDD O
l °E]‘”" x0.2

o L U L_JL
¥0oEE000

— ‘% 0.1

CCCCCC

rr

it
cr

EXIT
® When the [ is pressed, the setting ends,
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4.4. 8

Buzzer

When the buzzer is set to ON, it sounds in a high-pitched or low-
pitched tone under the following conditions.

o COMPARE operation results HT:High-pitched tone
LO:Low-pitched tone

+ Fuse open :High-pitched tone
e Overheat detection :High-pitched tone
e Circuit failure :High-pitched tone
e Various errors :Low-pitched tone

The following describes how to set buzzer function.

Operation (® through ®)

COEF
® Press the ] eight times, and the indication B Z appears.
. CHANGE
® Press the {]J to set the buzzer to ON or OFF. Whenever the

CHANGE
(] is pressed, the setting is changed over.

—
o | HEN

185000004

CHANGE Buzzer OFF

Vg
O NN

o || HEs000008

CHANGE Buzzer .ON

g

EXIT

® When the [J 1is pressed, the setting ends.

r
r

an

o
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449 Data Indicator

When the indicator is set to OFF, measurement cycle is quickened
because no measured data is output to the indicator. Under the
OFF state, however, the decimal point and unit of measured values
are displayed. The following describes how to set data indicator
to ON or OFF.

Operation (® through @)
COEF -
® Press the [(J nine times, and the indication

} il
a ) n appears.

CHANGE
® Press the (O to set the indicator to ON or OFF.
CHANGE
Whenever the [ is pressed, the setting is changed over.

o L1 HEN L
3|5/l | | 00gEEDO0 S

CHANGE Indicator ON

| ]

O HEN
J0aBEE00 S

———-J Indicator OFF

CHANGE

g

-0

ol |5

EXIT

® When the [J is pressed, the setting ends.
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4410 Contact Initial Integral Time

The noise may cause the measurement data unstable in the contact
check and contact initial. This time, reset the contact initial
integral time.

Integral time 2ms : Set this value when the noise is low and
the integration speed is high to do a
correct judgment.

1PLC: Set this value when there are much noises.

In the contact check and contact initial, since the measured data

is not displayed, check the noise level by meausring the current

described below and determine the contact initial integral time.

(1) Connect the test piece to the measuring device and set the current
range to 20 nA.

(2) Set the gain'to x10000 and select the measurement condition and
free run condition.

(8) Check the dispersions of the current measured when the integrate
time (IT) is set to 2ms or 1PLC and compare the contact initial
integral times with them in Table 4-3.

Table 4-3 'Setting Contact Initial Integral Time Per Noise Level

Integral Time Dispersion of Setting contact inital
(IT) current measured integral time

Less than 10 counts 2mS, 1PLC

2ms
More than 10 counts

1PLC
Less than 100 counts
1PLC

More than 100 counts | 1PLC (See 2 in Caution)

CAUTION

1. If you reset the contact initial integral time, execute the
contact initial. The contact check integration time is
determined by the contact initial integral time.

2. If the dispersion of current measured exceeds 100 counts when
1PLC is set (Table 4-3), the contact check will be unstable.
Perform shieiding 'so that the dispersion should be less than
100 counts.
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The following describes how to set contact initial integration
t ime.

Operation ( @ through @ )

COEF

® Press the (] ten times, and the indication

[ n l: ) t appears.

CHANGE
© Press the [J until the required integration time appears.

o H HER

ClnllEll s DO2BRR0O0S

¢ CSNGE 2ms

o RN

SINININIE JAmBiE B

Liinjv||x DDDD@EDD
] cxp 1PLC

® When the [ is pressed, the setting ends.
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45 Various | /0—-key Setting Methods
451 DA OUTPUT

The following describes how to.set D/A output to ON (selection of
number of digits) or OFF.

Operation (O through @)
1/0

® Press the [J] once, and the indication

N [
0O M O W L appears.

CHANGE
® Press the [J to set D/A output to the required number of
CHANGE
digits or OFF. Whenever the [J is pressed, the setting
is changed over.

5 g

[ H

)l UUgbERLU D
L S

OFF:0utput of OV
O HNN

rr

o|u

O|/n|ojjJv||v ] L__l
CHANGE With DO]&I‘“Y,
vV d High-order three digits

o | L]

] (m] L ) [] - []
o||f|jo|ju| k| UUHEERE S
CHANGE With polarity,
vy d Middle-order three digits
® @
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L]

LI

l o U

&

Al lollullt] UOgMERBR g

CHANGE With polarity,
_Low-order three digits

L L]

] [

Aot | UUglEARR g

CHANGE With polarity, Low-order

two digits + 0
(AAD)

T

L L]

] O
fljellv]lt] O0obbEEED
CHANGE +50% offset,

O High-order three digits
L L

0 O
i
flle) |t UUoklEEE o
CHANGE +50% offset, Middle-order
[] three digits

LU

] OJ
Rllolullt| DUgMEREE G
CHANGE +50% offset, Low-order
d three digits

©
4 - 42
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5

®© ©
v ,
O L
O n|o|u||cC 0 1 E B
L CHANGE +50% offset, Low-order
a two digits + 0 (BBO)
EXIT
® When the [J is pressed, the setting ends.
452 BCD OUTPUT

The following describes how to set the BCD OUTPUT terminal on
the rear panel of 8340A to QFF (all high), BCD, or binary output.

Operation (® through @)

170

® Press the {J

CH

) )
twice, and the indication C O appears.

ANGE

® Press the [J until the required output appears.
-
O NN
) ) [ [
A UUaERBUD o
PrEsEnt setting,
v g OFF(all high)
O NN |
) ) OJ O
o|jc]|e JUgklelln
CHANGE BCD output
V d )
O NN
) ) [ O
ol |l HUgBhREOO g
‘———J CHANGE Blnary output
d
® When the E6T is pressed, the setting ends. Mar 30/07
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The following describes how to set GPIB header to ON or OFF and
how to set address.

Operation (O through @)

1/0

® Press the (] three times, and the indication

r -
u fJ : %3 appears.
® Header setting
CHANGE

Press the [J until the required header appears.

—
O LI

diRIBERnEEE

"N
1

cn

Header ON/OFF -~
ADDRESSABLE ---------
Talk-only mode -----
Header OFF
CHANGE Talk-only mode

VO
O L

- - -

)P )] b DOoEBHEO0:
Header ON
CHANGE Talk-only mode
¢

O NN

AR ARREERRE
Header QOFF
CHANGE ADDRESSABLE
5 & -
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-«

O HEN
10SBRMEE S

———J Header ON

CHANGE

d ADDRESSABLE

cn

0| |- !
)

o-

® Address Setting
To set the address to 15, for example:

o | - LD L]
-"n - ) ) Dn O
ORI ) DU oHAHRE o

V Press the (J and O . O
! 5 Present address

o I ] aLJL_lLJ ]
52 -1 s DO-BREDE 5

EXIT

@ When the (J is pressed, header ON/OFF and address setting
end.

CAUTION
1. If the address is set to 31 or more, an error occurs.
2. No address can be set in the talk-only mode.

3. When the talk-only mode is set, data can directly be
output to a listener such as a printer without any
controller. In this case, also set the listener to the
talk-only mode but do not operate the controller at the
same time.

4 - 45 Mar 30/07



8 340A
4,5 Various [/0-key Setting Methods

454 Power Frequency
The following describes how to set power frequency to 50 or 60 Hz.
Operation (@ through @)
® Press the t]/o four times, and the indication
L ' N E F appears.
CHANGE

® Press the [] to set the frequency to 50 or 60 Hz.

CHANGE

Whenever the [J is pressed, the setting is changed over.

—
) HEN

10pBEE00 A

v O ‘ Present setting

O NN

M

] ]
LI nl|E]|E DD[}@HDDD
'——I caucs 60Hz

® When the [J 1is pressed, the setting ends.
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46 Various MEM-key Setting Methods

4. 6.

1

Data

Storage

Data storage is the function to store measured data in the
internal memory. Up to 1000 data values can be stored.

When the data storage is executed, data is stored every sample in
order and the stored data is provided with a data number
respectively. The following describes how to set data storage
function to ON or OFF.

Operation (@O through @)

MEM
@ Press the D once, and the indicationcI t o r E
appears.
CHANGE
® Press the [J to set the function to ON or OFF.
CHANGE

Whenever the (] is pressed, the setting is changed over.

—
O LI

ARG EE

CHANGE OFF
V0

O LI

nA

CIIIIICIr

st o]l ] DOBRAOOOG
L CHANGE ON
d Preceding data is cleared.
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® To end the setting or store data:

EXIT

®-1 Press the [J ., and the setting ends.

®-2 When the function is set to ON,

the following data storage
operation is executed.

O HER
105BE000:

EXIT UN

M=

O R EE
00s00000%

During execution
of data storage
(1000 data values are stored.)

O R
00500000

End of data storage /

Lighting:Shows that
stored data is present.

Flickering

CAUTION

When data storage is executed, the operation ends after
1000 data values are stored. To end the operation before

1000 data values are stored, set the data storage function
to OFF.

Stored data is deleted in the following cases.
e When the power is turned off

o When the data storage function is set to ON again
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4.6. 2

Data

Recall

Data recall is the function to read measured data from the internal
memory. The read method includes two types-continuous output and
stepping output. The following describes the setting method.

The continuous output is the method to read data one value by one
value in order of the data number. The stepping output is the
method to read required data among stored data one value by one
value.

(1) Continuous Qutput

Operation (® through ®)

MEM
@® Press the _] twice, and the indication
L )
r w I L L appears.
CHANGE

® Whenever the ] 1is pressed, data is output one value by one
CHANGE
value. When the [} 1is pressed again after the final data
is displayed, return to the data number 1.

O HEN
Or O
J0s0lB0E o
i
Q) | RN
Al Al e O O
C||J|l |3 ADDDDDBD

CHANGE Recall data Data number

b )
=
=

r
r v

5 RN [ ]
T N
2l34le | ElEgU0ERE o

CHANGE

.
@
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@CHANGE

o HEN
s Ry U N .
12113] 18] 0] BEpHBEE

Final data

EXIT
® When the [ 1is pressed, the state exits from the mode and
returns to the normal measurement state.

(2) Stepping Output

Operation (@ through @)
MEM
® Press the [] twice.

CHANGE

® Press the ] to output data.

S , HEN
10508E0E S

v d Number of stored

o | HEN
allalmlle | DOE U
12] 134115 -UeBEl o

Recall data Data number

r
L

a3
=
=
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' CHANGE
® Input the data number to be recalled and press the [J
To output the data No. 50, for example:

© | L

—_—

Unmes
R

L1 []

o | HER L
lelalkls ! BRE0EEN0E

CHANGE

O

5T EEN ]
] - U
R R E

Indication of data No. 50

CHANGE .
When the (J is pressed again, the continuous output mode
is set and the next data is output. When a value is input
again, the stepping output mode is set.

EXIT
@ When the ([J is pressed, the state exits from the mode and
returns to the normal measurement state.
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5.

SEQUENCE PROGRAM

This chapter describes the operation, execution methods and program parameter

setting procedures of the sequence program.
Read "3. Operation Procedures” and "4. Parameter Key Description” before

reading this chapter.
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5.

1

Sequence

Sequence program is the function to store the measuring conditions
and procedure and execute the measurement under the same condition
again by one touch operation. The measuring procedure has six

types of sequences from No. 0 to No. 5. For the measuring conditions,
it is possible to set the charge time, discharge time, measurement
time and auto-start value to automatically judge the end of discharge.
The function also makes it possible to measure the insulation
resistance specified in JIS C5102 (Test Methods of Fixed Capacitors
for Electronic Equipment) by setting the charge time to 1 min.

The following describes six types of sequences from the measuring
procedure No.0O through No.5.

(1) Program No.0

i Charge Measurement

For
Cancel

V SOURCE

L charge time . Measurement |
N T il

t 0 0
Program Measurement Program
start start cancel

Program parameter Generated voltage
Charge time

When the program No. 0 is started, charge is made, one-time
measurement starts simultaneously with elapse of the charge
time, and keep measuring in the measurement state until the
program iscanceled.
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(20 Program No. 1

Measure- .
Charge ment Discharge

V SOURCE ! Measurement

f (dunmy H

L Charge .| measureg '

r T ment) !

le e N

MCharge time T Discharge time !

t 0 , 0
Program Measurement Program
start ) end stop

Program parameter Generated voltage
Charge time
Discharge time

When the program No. 1 is started, charge is made and one-time
measurement ends simultaneously with elapse of the charge time.
When the measurement ends, the discharge state is set and the
program ends.

CAUTION

1. For the charge time 2.001 seconds or more, the dummy
measurement will be started at half time of the charge
time.

2. For the charge time 2.000 seconds or less, the dummy
measurement is not done.
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@)

Program No. 2

Discharge Charge Measure= |__p;scharge

V SOURCE

Measurement!
, (dummy
L Charge | measureg
§ A " ment) ! :
L e | J
" Discharge © Charge time | Discharge
t time ? time 1
Program Measurement Program
start end stop

Program parameter Generated Voltage
Discharge time
Charge time

When the program No.2 is started, discharge is made and the
charge state is set when the discharge time ends. Une-time
measurement ends simultaneously with elapse of the charge time,

discharge is made, and the program ends.

CAUTION

1. For the charge time 2.001 seconds or more, the dummy

measurement will be started at half time of the charge
t ime.

2. For the charge time 2.000 seconds or less, the dummy
measurement is not done.
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(4) Program No.3

[\

Start}> Dis- pfoontact s qFasure- Dis-  1>(Stop )
<;—‘;>_a charge | [checking Charge ment charge P

V SOURCE : : iCharge Measuremenb\———————————

¥l< * (dnmmH
; Measurer
L L g ment) |
f‘Discharge Contact  Charge time '$hischarge +
time checking time
Program Measurement Program
start end stop

Program parameter Generated voltage
Discharge time
Charge time

When the program No.3 is started, discharge state is set and
contact checking is made when the discharge time elapses.

If contact checking is NG, the program ends immediately.

When contact checking is OK; charge state is set, one-time
measurement ends simultaneously with elapse of the charge time,
discharge starts, and the program ends.

CAUTION

1. For the charge time 2.001 seconds or more, the dummy
measurement will be started at half time of the charge
t ime.

2. For the charge time 2.000 seconds or less, the dummy
measurement is not done.
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(5} Program No.4

V SOURCE

ischarge _ fa-

Charge Measure Dis
easure- ment charge
—ment

Measurement|

| (dummy

lcharge 45measur—; v
ment) . :

. Discharge |

" Measurment Charge time ' time

1 0 1 1
Program Judgment Measurement Program
start end stop

| Discharge %

Program parameter Generated voltage
Discharge time
Charge time
Auto-start value

When the program No.4 is started, current is measured while
executing discharge. When the measured current value is lower
‘than the preset auto-start value, discharge is judged to be
ended and charge starts. When the charge time elapses; one-time
measurement ends, discharge starts, and the program ends.

CAUTION

1. For the charge time 2.001 seconds or more, the dummy
measurement will be started at half time of the charge
time. :

2. For the charge time 2.000 seconds or less, the dummy
measurement is not done.
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(6)

Program No.5

V SOURCE

Discharge Charge Measurer Dis-

ment charge

L Discharge | Charge Measuré; Discharge.|

" time T time ' ment time

) time ¢ 4
Program Measurement Progranm
start end stop

'
'
‘

'
'
'
'
'
'

Program parameter Generated voltage
Discharge time
Charge time
Auto-start value
Measurement time

When the program No.5 is started, discharge is made and the

‘charge state is set when the discharge time ends.

The measurement state is set when the charge time ends.

When the measurement is completed, perform the final measurement.
Then, perform the discharge and complete the program.

On the measurement, the data measured is not displayed. If an

autorange mode is set, the measurement range is automatically
set to an optimum value.
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5.2

Execution of Sequence Program

The following shows how to execute sequence program and operations
during execution.

Operation (O through ®)
PRGM/NORMAL

® When the [ ] is pressed; the LED lights, the program
mode is set, and the following indication appears.

Display panel state for execution

o NN .
P|-[6][ ]3] D02pBEGE

Program mode

uJd

The presently set program No. and set voltage are displayed.
Subsequently, description is continued by using the program
No.3 as an example. In the program mode, discharge state is
PRGM/NORMAL
set before execution of the program. When the [ _J is
pressed again, the program mode is canceled and the state
returns to the normal measurement mode.
OPERATE

® Press the ] to set the V-SOURCE to OPERATE state (LED
lights). If the V-SOURCE is stand-by (LED goes out), no
program can be executed. Therefore, be sure to set OPERATE

state.
START
.® When the ] 1is pressed, the LED lights and the program
starts.

o HEN
2 sllc sl 00 AEEEE

Discharge Discharge continues for
the time set by parameters.
i The discharge-key LED lights.
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@
}
O NN
N
) r )
gl [|5)c] k| UUgBpEEE o
Contact checking Contact checking is
executed.
The contact-key LED lights.
v
NG
O I
0K
r M )
| |n ) I

End of sequence

(The high-pitched tone buzzer sounds.)

o L | LI

(|

r

-
J

10o0BEEE

Charge

Charge continues for the
time set by parameters.
The charge-key LED lights.

9

g

HE |
HEoHEEER -

Measurement When the charge time

elapses, measured data is
displayed.

9

g

LI
JHE0EE00

Discharge Discharge continues for the

time set by parameters.
The discharge-key LED lights.
The measured value indication

remains.
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The
When

)

@-1

@-2

®-3

®

O |- NN
B U
' 115.1191/9] 19 BDE ]

End of sequence Start-key LED goes out.
(The low-pitched tone buzzer _sounds.)

operation ends with the measured value displayed.
the buzzer is set to ON, it sounds.

Cancel During Execution of Program

To cancel the program during execution of it, execute the
operation as follows:
PRGM/NORMAL
Press the [ _] , and the program mode is canceled and
also the program is canceled.
START
Press the ® _] , and the LED goes out to stop the sequence
and discharge state is set. When measurement is already
ended, measured data is displayed.
OPERATE .
Press the © _] to make V-SOURCE stand-by, and the sequence
ends and the initial program No. is displayed.

Start/stop Using LID SIGNAL

The program can also be started or stopped with the LID SIGNAL.
The program can be started or stopped by operating the lid on
the fixture of the 12701 and 12704 with the signal. For
detailed usage, see Section 7 "INPUT/OUTPUT SIGNALS” and
Section 11 "APPLIED MEASUREMENT".

Table 5-1 shows keys effective for each mode.

Table 5-2 shows the status change of each mode.

Table 5 - 1 Keys Effective for Each Mode
(Excluding the case in which the GPIB is controlled)

Normal measurement | Program mode During execution
mode

(During stop of program) | of program

All

PRGM/NORMAL
All keys, However, the EJ

keys cAL START

(J function chagnes. i

OPERATE

See Table 5-3. E]
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Table 5 - 2 Status Change of Each Mode

Normal measurement

Program mode

During execution of

mode program

IM/RM Follow the key setting | Follow the key setting -

Range Follow the key setting | Follow the key setting -
Sampling Follow the key setting HOLD HOLD

NULL Follow the key setting OFF -
COMPARE Follow the key setting | Follow the key setting -

State Follow the key setting Discharge Follow the sequence
V SOURCE Follow the key éetting Follow the key setting Foilow the sequence
Operation/ Follow the key setting | Follow the key setting | No execution can be
stand-by made under stand-by

state.

Note: The arrow " <« ~

state

shows

5-11

that the state depends on the left
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53

Setting

of

Program Parameters

Program parameters other than generated voltage value can be set
because the CAL key function changes only in the program mode

PRGM/NORMAL

( B

LED lights).

It is also possible to set only necessary
parameters according to the set program No.

Set the generated

voltage value and so on similarly to normal measurement.
No parameter can be set during execution of the program.

The following is the initialization value of each program

parameter.

e Generated voltage

e Program

o Auto-start value
o Charge time

e Discharge time

¢ Measurement time

0V
:No. 0
:1. 00pA
:60 sec
:1 sec
:0 sec

No.

The initialization value is obtained by executing the "power-on

initialize” operation (press the

on the power switch).
Table 5-3 shows the CAL key function in the program mode.

AUTO

F 7] immediately after turning

Table 5 - 3 CAL key Function (In program mode)

-start value
(PRGM No.4 only)

Contents Operationl Operation2
1. Setting of CAL PRGM No
program No. Press the [J once. 0 CHANGE
1 Whenever (] s
2 pressed, the setting
3 is changed over.
4
5
2. Setting of auto cAL A. STAT

Press the ] twice.

Set data with numerical keys.

3.

Setting of
charge time

CAL
Press the ] three
times.
(For PRGM No. 4)

CAL
Press the ] twice.
(Other than PRGM
No. 4)

CHARG T
Set data with numerical keys.

5-12
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Table 5 - 3 CAL key Function (In program mode) (Cont’d)

Contents Operationl Operation2

4.

Setting of caL DISCH T
discharge time | Press the ] four | Set data with numerical keys.
(Other than PRGM | times.

No. 0) (For PRGM No. 4)
CAL
Press the ] three
times.
(Other than PRGM
No. 4)
5. Setting of caL MEAS T

measurement time | Press the ] five | Set data with numerical keys.
(PRGM No.5 only) | times.

6.

CAL

When the (] is pressed again, the state returns to "1".

(1) How to Set Program No.

Operation (® through @)
PRGM/NORMAL
® Press the [ _] to set the program mode (LED lights).
CAL
® Press the ] once.
CHANGE
® Press the [J to set the required program No.
CHANGE

Whenever the [] is pressed, the setting is changed over.
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NN
Pl ]5] 1A BEGBO000S
MY n a0 DD
T "
10
PIl-[5)|5)| | BEREOO00G
1Y DUDDDDD
e .

L HEE L
Pl |o|la|| | BESEOOO0G

EEEEEE "
1 0 .

EXIT
@ When the [J is pressed, the setting ends,

5- 14 Mar 30/07



8 34 0A
5.3 Setting of Program Parameters

(2) How to Set Auto-start Value (Program No.4 only)

Operation (® through @)

PRGM/NORMAL

® Press the [F _] to set the program mode (LED lights).

® Select the program No.4 in the above Item (1).
CAL

® Press the [J twice.

o NN |
113/3)|9] 9| B ARERE

Present set value

@ Set a value according to the procedure in Item 4.4.1 "Upper
[evel™.

CAUTION

1. The auto-start value setting range is -19.999mA to
+19.999mA. If a value exceeding the above range is set,
EXIT
an eror occurs when the [ is pressed.

2. If you input an incorrect value, press the [ _J.
CE

Then the preceding set value appears and you can input a
new value.

3. The auto after function start for | IM| = | set value | .

4, If a small auto-start value such as 0.00pA is set,
discharge state may continue for a long time.

(3) How to Set Charge Time

Operation (O through @)

PRGM/NORMAL
® Press the [F _] to set the program mode (LED lights).
CAL

® Press the (J twice if a program other than the program No4
is set or three times if the program No4 is set.

® Change the present set value to the required set value.
To change the to setting to 12.345 set, for example:
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o HEN
n — J
r IDDEEE@B@

v Press the [J Uz O d Q and Csj

1 3 4

A
1
cn

N []
LD IDDBEEHE@

(i
5=
)

EXIT

When the [ is pressed, the setting ends.

CAUTION

The charge-time setting range is 00.000 to 9999.9 sec.

If a value exceeding the above range is set, an error
occurs.

If you input an incorrect value, press the © _]. Then the
CE

preceding set value appears and you can input a new value.
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(4)

How to Set Discharge Time

Operation (@ through @)

@
@

@

PRGM/NORMAL
Press the ] to set the program mode (LED lights).

CAL
Press the [] three times if a program other than the
program No.4 is set or four times if the program No.4 is set.

Change the present set value to the required set value.
To change the setting to 12.345 sec, for example:

o [ _JL | UL L]
) r ! T [] []
AL noceREEeS

Present set value

V Press the [] [] [] [] [] and [g .
O .___]L_I NN

a | |5]C||h .DDBI.HIE

EXIT

When the (] is pressed, the setting ends.

CAUTION

The discharge-time setting range is 00.000 to 9999.9 sec.
If a value exceeding the above range is set, an error
EXIT

occurs when the (] is pressed.
If you input an incorrect value, press the Ei:].

Then the preceding set value appears and you can input a
new value
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5.3 Setting of Program Parameters

(5) How to Set measurement time (Program No. 5 only)

Operation ( @ through ®)

PRGM/NORMAL

Press the EJ to set the program mode (LED lights).

Select the program No.5 in the above Item (1).

Change the present set value to the reauired set value.
To change the setting to 12.345 sec, for example:

o ] L] L |

)
mn=
o Ju
i |
(=]
]
(101
=3]
[=5]
(=]
=8]
=]
=] [

Present set value

v Pressthe (J OJ J OJ OJ adJ.

o [ | HEN L
0 0
nllc||n||5 T05HEEHE 5

When the (] 1is pressed, the setting ends.

CAUTION

The Measurement time setting range is 0 to 9999.9 sec.
If a value exceeding the above range is set, an error

If you input an incorrect value, press the T _]J.
CE

@
)
CAL
® Press the [J four times.
)
EXIT
®
L
EXIT

occurs when the [J is pressed.
2

new value.

Then the preceding set value appears and you can input a
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5.4 Sequence Program Operation Example

54 Sequence Program Operation Example

The following example describes sequence program operations from
sample connection to end of program.

: Requirements IM/RM RM (Resistance measurement)

: RANGE AUTO
VS 25V
Integral time 5PLC
GAIN X 10000 :
Charge time 30 seconds
Discharge time 60 seconds (except program 0)
Other settings The same as during power on !

initialization

(1) Input Cable Connections

e i s Copper plate and

@iﬁf‘rap ' conductive mats
Y\ (to reduce

2 : induction noise)

Teflon mat
or .the like

A shielding plate or shielding box is required when the measured
current is 107%A or less since the meter is particularly
susceptible to induction noise in this range.
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8340A

5.4 Sequence Program (Operation Example

(2) Resistance Measurement

ADCMT amu.mu@-lnsss:meum J(’EEE gg f.
L A ajfs] [=] [=]-¢ ¢4
Sesotrnnsnetana 000

=

@ ©

ﬁ

IM/RM

® Press [__] to display the ohm mark.

AUTO

® Set the instrument to auto range by pressing = _] .
Make sure that the key LED goes on.

(3) Applied Voltage Setting (25V)

4DCMmT 8340A ULTRA HIGH RESISTANCE METER

' m 3 nnm v
oL J J oy

@ ®
Press @ (] © ] ® ] and @ [__] to display
025. 00V. 2 5 ENTER
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5.4 Sequence Program QOperation Example

(4) Integral Time Setting

8340A ULTRA HIGH RESISTANCE METER

il
Doeaodaae

-

CHANGE
to set 5PLC.

MEAS
Press @ J and @ (J

EXIT
Press @ [ to cancel or terminate the setting.

(5) Gain Measurement

rff 8340A ULTRA HIGH RESISTANCE METER ‘Jeﬁm
| | S =1=))
el = ==l =) s =l =l

g
®

MEAS
three times and set the meter to

Press @ []

CHANGE
@ 3
EXIT
to cancel or terminate the setting.

Press ® (J

X 10000 with

Mar 30/07
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5.4 Sequence Program Operation Example

(6)

A4DeMmT 8340A ULTRA HIGH RESISTANCE METER

Program Number Setting

L

En SRR

=

(7

PRGM/NORMAL

Press @ F ) and make sure that the key LED goes on.
CAL CHANGE
Press @ [J. Use® [J] tosetO, 1or?2.
. EXIT

Press @ [] to cancel or terminate the the setting.

Charge Time Setting

4DCMT 8340A ULTRA HIGH RESISTANCE METER

|

POWER

Olpe & plfomea]s

=

@

®

PRGM/NORMAL
Press @ F ] and make sure that the key LED goes on.

CAL EXIT

Press @ (] twice. Press @ (] @ ] ® J.
k] 0

MEASURE

The previous setting is redisplayed wen ® [ ] is
CE

pressed while a setting is made.
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5.4 Sequence Program 0peration Example

(80 Discharge Setting
Note : This setting cannot be made in program No. 0.
ADCMT 8340A ULTRA HIGH RESISTANCE METER {orsowsse

-

|
®

@ ® @
PRGM/NORMAL
Press @ [F ] and make sure that the key LED goes on.
CAL
Press @ [ three times.
EXIT
Press @ (] @ ] ® J.
8 o MEASURE
The previous setting is redisplayed when ® [ _] is
CE
pressed while a setting is made.
(9) Setting Sequence Program No.0
ADCMT  8340A ULTRA HIGH RESISTANCE METER B e Y =
L i ::II‘:' JQEE:&E e+ 2
) ‘ PROBAM LV ounce Omn 2\
= Heoe|n| 000,
iD Elﬁ ;;, l fyrre—r— l@
cMjjm)|sfw]m]]m][a] am}:aqﬁsm A
6 ®© @0

D00
Make sure that ". i " is displayed. 1If not, press

EXIT

CAL CHANGE
®© ([J and @ [J to make the setting. Then press @ [J .
OPERATE START
Press @ ] and ® [F .

5 - 23 Mar 30/07



5.4

8340A

Sequence Program Operation Example

40 Setting Sequence Program No.1 and 2
ADCMT 8340A ULTRA HIGH RESISTANCE METER OIOWEE OWASE  WEASURE _ ’-n PR
l o ) E;i_E;J E;JH;E?E 82 | o mpE
y U Bao e n 90
] oolopEEdgg 908
Doesolftnnoppidng =7,
= T/ S
6 ©®© °©0
- - j
Makes.urethat":‘:l i IJ :"or":j i LI L " is
displayed. If not, press @ EiL and CDCHéiGE to set 1 or 2.
Press ® EEjT.

If the previous setting was ~ )

perform procedures

OPERATE

Press @ Z ]

5 - 24

(6) and

START

and ® F ] .

[l D " or the like,

(8) to set the time of the disk.
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Sequence Program Operation Example

i Requirements IM/RM
: RANGE
VS
Integral time
GAIN

Autorange UP/DOWN

level

Charge time
Discharge time
Other settings

(1) Input Cabie Contact

RM (Resistance measurements) !
AUTO :
100V
10PLC
x 10
2000

60 seconds

120 seconds

The same as during power on
initialization

SHORT BAR
-— LID SIGNAL

203240

127064

The voltage to be measured in a measurement of the insulation
resistance between capacitor terminals is extremely small and

therefore susceptible to induction noise.
12706A test fixture are recommended.
made in the program No.3 sequence,

Use of the 12701 or
Since a contact check is
a contact initialization offset

measurement (See Section 4.3.2) and contact initialization
measurement (See Section 4.3.3) should be made before starting this

sequence.

5-25
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5.4 Seguence Program Operation Example

(2)

Resistance Measurement Setting

i

® ®
IM/RM
Press @ [__] to display the ohm mark.
AUTO )
Press @ = _] to make auto range setting. Make sure that
the LED goes on. .
(3) Setting the Applied Voltage (100V)
ADCMT 8340A ULTRA HIGH RESISTANCE METER [MMW‘ﬁ
‘i Y ]E’;EE;.
TR U W R LE:T Eﬁj :;; 7
gl Solddanjooadpos

SET

Press @ ] © EJ] ® [ ®I’_’;j and @ [ to

ER

display 100.00V.
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Sequence Program Operation Example

5.4
(4) Integral Time Setting
]-EMT 8340A ULTRA HIGH RESISTANCE METER J[EES EEE Eﬁi
L. EE=EE=
il ==l == =l=] |~ =l=k=1=k"

g -
' o

MEAS CHANGE
Press @ ] and @ {J to set 10PLC.

EXIT

Press ® ]

(5) Gain Setting

T’" S R }:!EJE:L_ﬂI
i = ==
Dole &olftenlpoaton

g -
® ® @

to cancel or terminate the setting.

CHANGE

MEAS

Press @ ] three times and use @ [] to set x10.
EXIT

Press @ [ to cancel or terminate the setting.
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5.4 Sequence Program QOperation Example

(6) Autorange UP/DOWN Level Setting

gl
]SS =]l=T=] =] =

e

MEAS CHANGE
Press @ ] five times and use @ {J to set 2000.
EXIT
to cancel or terminate the setting.

Press ® .

(7) Program No. Setting

gL
Loe & o[dne s

] f
.®

and make sure that the key LED goes on.

PRGM/NORMAL

Press @ & _]
CAL CHANGE
Press @ ] . Use @ [J to set 3.
EXIT
Press @ [] to cancel or terminate the setting.

Mar 30/07
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5.4 Sequence Program QOperation Example

@8

Charge Time Setting

SeSolftnnfontdonp 208

9

® © ® ® ©

PRGM/NORMAL

Press @ [ ] and make sure that the key LED goes on.

EXIT

CAL
Press @ (J twice. Press® __] @ ] and ® [J
8

0

MEASURE
Previously set values are dlsplayed when @ [ _] is pressed

during setting.

Discharge Time Setting

[ﬂi

q

ADCMT 8340A ULTRA HIGH RESISTANCE METER rr-_'

PONER

L

(111

ol S

— ’[ =
| |

28

=

®

/
® @ @ o

PRGM/NORMAL

Press @ [ _] and make sure that the key LED goes on.

CAL
Press @ [J three times. Press ® F£_ )] @ ] ® [CJ
1 2 0
EXIT
and (] .

MEASURE

Previously set values are displayed when @ [E _] is pressed

during setting.
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5.4 Sequence Program Operation Example

(10 Sequence Program No.3 Measurements

8340A ULTRA HIGH RESISTANCE METER
O r }
)

ru 3
S EEE====]

gy

(110

L *"'g

o0
Make sure that ”, P " is displayed. If not, press
EXIT

CAL CHANGE
® [J ad @ [J toset3 Thenpress @ [J.
START

OPERATE
Press @ F_] and ® FE_J.
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5.4 Sequence Program Operation Example

| Requirements IM/RM RM (Resistance measurement) !
: Display Surface resistivity :

Diameter of main 50¢

electrode

RANGE AUTO

VS 500V

Integral time 10PLC

GAIN X 10

Unit display Exponents

Automatic start 10PA

value

Charge time 60 seconds

Discharge time 60 seconds :

Other settings The same as during power on:

(1)

initialization

Input Cable Connections

A01240/BI-110

A01008/A01238

12702A/8

RESISTIVITY CHAMBER R12702a

SHORT BAR

The 12702A/B, 12704, 42 and TR43C allow surface resistivity
measurements and volume resistivity measurements of sheet
samples. :

When the 12702A/B or 12704 are used, set to SURFACE (surface
resistivity). When the 42 and TR43C, use the short bar to
set to SURFACE (surface resistivity).
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5.4 Sequence Program Operation Example

(2) Setting Resistance Measurement
iorr sumu.muwrﬁsls;msm ‘10595:3" lgg
a l 2 o] fun B
Enl R R

@

3

@
IM/RM
Press @ ]
AUTO
Press @ ]

to display the ohm mark.

and make sure that the key LED goes on.

Applied Vbltage Setting (500V)

4DCMT 8340A ULTRA HIGH RESISTANCE METER

]

o

(e R N

0

mo Vv ]laa ESI
u l@éﬂ

Olnle &alst

e ==I=1=1 Kﬁﬁcﬁ

®

o

SET

Press @ __]

\
\
@

@ @

@ T3] ® -] ® ] and@® [__] to

5 0 0 E

z
-
m
x

display 0.500.0V.
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3.4 Sequence Program Operation Example

(4) Integral Time Setting

TcM'r 8340A ULTRA HIGH RESISTANCE METER lEm; imf gg_‘ (.‘:.
foecolbonnseatons 228

o g

@ @ ®
MEAS CHANGE
Press @ [J and @ [J to set 10PLC.

EXIT
Press @ [J to cancel or terminate the setting.

(5) Gain Setting

-| S [ E;' =]lI=
Doesolfdnanoatons
=
@ @ ®
Press @ M-BDAS three times and use ®CHSGB to set Xx10.

EXIT
Press @ [J to cancel or terminate the setting.
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5.4 Sequence Program Operation Example

(6) Setting Exponent Unit Display

A4DCMT 8340A ULTRA HIGH RESISTANCE METER

I
e ST
L]

MEAS CHANGE
Press @ [J six times and set -3A with @ [
EXIT

Press ® (] to cancel or terminate the setting.

(7) Surface ‘Resistivity Display Setting

T’" AR SR ]E:'T‘Ea@
£

tur a""’"@

doesoftnnpoctons

i

@ @ ®

COEF CHANGE

Press @ (] three times and @ [J to set !" ur F
(surface resistivity)

EXIT .
Press @ [J to cancel or terminate the setting.
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5.4 Seqguence Program (Operation Example

(8) Electrode Diameter Setting

L,.,_ — iﬂ J|5Eﬂ
el =

gy

CHANGE

COEF
Press @ [ four times and use @ [J] to set to 50.

EXIT
Press @ [J to cancel or terminate the setting.

(9) Program No. Setting

‘im' B E:-"EL_{IZ,
| (aﬁéﬂm
Oonsolfdnnfratons

T i

@ @ ® @

PRGM/NORMAL

Press @ F ] and make sure that the key LED goes on.
CAL CHANGE

Press @ ([J . Use ® [J to set 4.

EXIT
Press @ [J to cancel or terminate the setting.
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5.4 Sequence Program Operation Example

(10 Automatic Start Value Setting (10pA)

A4DCMT 8340A ULTRA HIGH RESISTANCE METER Ewu-m

=) =)=}
M P L
ol =l el =l=]l=T=l=T=]].F o

= ®/

@ ® ® B
PRGM/NORMAL
Press @ [ _] and make sure that the key LED goes on.

CAL CHANGE

Press @ [J twice. Press @ =] @ [ _] anduse ® [J

EXIT

to set the range to 10.00pA. Then press ® [J

(1) Charge Time Setting

Dole s oEa

@

PRGM/NORMAL
Press @ F _] and make sure that the key LED goes on.
CAL

Press @ [J ‘three times.

EXIT

Press ® £ ] @ ] and ® (J.
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8 340A

Sequence Program Operation Bxample

(19 Discharge Time Setting

@

Press @

PRGM/NORMAL
2]
(-

CAL

e
N ;aji=] (== [=li-o o4
floesofanefootonn 228
/ ———

@ © O ® .

Press @ [] four times. Press @ ] @ ]
8 0

(13 Sequence Program No.4 Measurements

and make sure that the key LED goes on.

XIT

d .

E
and ®

T’" AT Fi"gg“l
—_— =la] == j|=
o] S e e e e - T

® @ @ © 0

n [' J
Make sure that "{~ r | " is displayed. If not, press

CAL CHANGE
®© [J and @ [J to set 4.
OPERATE START
Press @ F_] ad ® [E_]

5 - 37

Then press

EXIT

® 0
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5.4 Sequence Program Operation Example

i Requirements IM/RM RM (Resistance measurement)
: RANGE AUTO :

VS 160V

Integral time 10PLC

GAIN X1

Autorange UP/DOWN 200

level .

Autorange delay 2 seconds

Charge time 30 seconds

Discharge time 120 seconds

Measuring time 30 seconds

Other settings The same as during power

(1)

on initialization

Input Cable Connections

AQ 3240

AQ3100S / AQ322¢

127064

SHORT BAR

-— LID SIGNAL

When the capacity of the sample is of the order of u«F, the
input resistance and capacity lengthens the time constant so
much that the ranging function cannot operate normally leading
to errors in the measurements made after charging. In order
to prevent ranging error operation, reduce the auto range UP/
DOWN level lower the input resistance and enter an auto range
delay. When program No.5 is used, perform internal sampling
after charging to set optimum range to ensure highly accurate
measurement results.
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5.4 Sequence Program QOperation Example

(2) Resistance Measurement Setting

ADOMT 8340A umuv«mlﬁi?wmz METER 1[?55 EES Ezi‘____{’g§
EEIE=
Ugplpdaldfdmmnaatoos

Tﬁ_

@ @

IM/RM

Press @ __] ‘to display the ohm mark.

AUTO

Press @ = _] and make sure that the LED goes on.

(3 Setting the Applied Voltage (160V)

f" E;‘ v J%;::“.‘:
- o uw u E:j ﬁ:ﬁ
enl = e

@

@ O ®

Press @ — ] @ —] ® ] @ ] and® [__] to
1 8 0

ENTER

display 0160.0V.
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5.4 Sequence Program Operation Example

(4) Integral Time Setting

M 8340A ULTRA HIGH RESISTANCE METER ["EEE’ ﬁ c§v§
| s
t

iy
§
i
H

1
:
J
{
]

i
i
1

0
Q!

——— =X=][=
Hoeaofdaanpoato
- - TIL T

@ @ ®

@0
©i
©

—ER
>

MEAS CHANGE
Press @ J and @ {J to set 10PLC.

EXIT
Press @ [J to cancel or terminate the setting.

(5) Gain Meas'urement

O _soon um o s B e e |
1 _ Jé""' =8B

Ooecalftesnaatons

p———

@ ® e

MEAS
Press @ [J three times and set the meter to X1 with

CHANGE

@ U

Press @ (] to cancel or terminate the setting.
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5.4

Sequence Program QOperation Example

(6)

Autorange UP/DOWN Level Setting

j=—=1__L SO 3

[ }EEE: Eﬁié?-

] uu

=

oeSo/famanoston

Er | OF%S

-

@ © ®

CHANGE

MEAS
Press @ [J five times and use @ ] to set 200.
EXIT
Press ® ] to cancel or terminate the setting.
(7) Autorange Delay Setting

= == s
14 PUEE v SORCE  Dout ™

0@'Q;

A

i

A4DeMmMT 8340A ULTRA HIGH RESISTANCE METER
J [=)=]

5@

EL[

Tj

e “‘c::lE:nle::ﬁmemmﬁfﬂ

-

®
Press @

Press @

MEAS

g

EXIT

Q

@ ®

eitht times and @ (]
2

to cancel or terminate the setting.
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5.4 Sequence Program Operation Example

(8) Program No. Setting

A4DCMT 8340A ULTRA HIGH RESISTANCE METER

e

Oole Saldsme)f
0 /

O © ® @

PRGM/NORMAL

Press @ [ _] and make sure that the key LED goes on.

CAL CHANGE
Press @ (] . Use ® [J to set 5.
EXIT

Press @ [J to cancel or terminate the setting.

(9) Charge Time Setting

@l — 7

@ ® @ O ®

PRGM/NORMAL
Press @ F ] and make sure that the key LED goes on.

CAL EXIT

Press @ [J twice. Press® [ ] @ [_] and ® (J.
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5.4 Sequence Program Operation Example

(0 Discharge Time Setting

=
e = =1=1I=
Ol éiicﬁlaﬁiﬁmﬁmﬁﬁcp

/

® ® @ @ © - ®

PRGM/NORMAL

Press @ [ _] and make sure that the key LED goes on.
CAL

Press @ [] three times.
EXIT

Press @ (] @ (] ® CO ad® J.

() Setting the Measurement Time

—
S =

Ol Sl Ie:ajﬁfpﬁmmafﬁ

/

@ ® ® © ®

PRGM/NORMAL

Press @ [ _] and make sure that the key LED goes on.

CAL

Press @ [J four times, then press @ [ ] @ [C_] and
8 0

EXIT

® J.
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5.4 Sequence Program Operation Example

(19 Sequence Program Measurement

TCMT s;m ULTRA Hr!z-l nss‘fmnce METER TE:—EME E gg
-  F U 3 =] =1=]=
Ho=dodannopadann

’@ 7 @/ -

CAL

0
Check that "y [I l-:.I " is displayed. If not, press @ (J
CHANGE D ' EXIT
and @ [J to display "), [l ':I ". Then press @ [J.

OPERATE START

Then press @ F_J] and ® F_J.
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6.

GPIB INTERFACE

This section describes control of the meter with the GPIB.
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6.1 Outline

61 OQutline

The GPIB interface is used to connect the meter with the measuring
bus based on the IEEE488-1978.

The meter is normally equipped with the GPIB interface, easily
configuring a measuring system storing the GPIB using personal
computers. Therefore, measurement automation and data processing
can be easily realized. Because the remote program through the
GPIB can control almost all set items given to the meter panel
switch, the interface can correspond to wide applications.
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6.2 GPIB Standard

6. 2

GPIB Standard

Standard used : IEEE Standard 488-1978
Code used : ASCII code
Connector pin arrangement :

Signal name Pin No Pin No | Signal name
24-pin GPIB connector

GND LOGIC 24 1. 12 SHIELD

GND (ATN) 23 @\ 11| AN

GND (SR@) 22 @ 10 | SRQ

//

GND (IFC) 21 51) 17 9 | IFC
23] (11

GND (NDAC) 20 22 Tﬁ 8 NDAC
21y | 9

GND (NRFD) 19 [20] [8] 7 | NRFD
18] [

GND (DAV) 18 18] | 6] 6 DAV
17] 5]

REN 17 16) (4] 5 | EO0I
15 [3]

DI0S 16 14} [ 2] 4 DI04
13) | 1

DIO07 15 ,@/\ 3 | DIO3

D106 14 / 2 | DIO2

D105 13 \@/ 1| biot

Figure 6 - 1 GPIB Connector Pin Arrangement
Logic level : Logic O(HIGH state) +2.4V or higher

Logic 1(Low state) +0.4V or lower
Signal conductor termination: Sixteen bus lines are terminated as
shown in Figure 6-2.

Driver +5V §

~ %31«9 ;
. ; GPIB bus line

j, }me !

Receiver ;

Figure 6 - 2 Signal Conductor Termination
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6.2 GPIB Standard

Driver specification: Tristate system
Low-state output voltage:+0.4V or lower 48mA
High-state output voltage:+2.4V -5.2mA
Receiver
specification: Low state for +0.6V or lower
High state for +2.0V or higher
Bus cable length : The overall bus cable length should be
(number of units connected to bus) X 2m or
less and must not exceed 20m.
Addressing : Talk address and listen address of 31 types
, can optionally be set according to the GPIB
address setting on the front panel.
Interface function : Table 6-1 shows interfaces and their functions.

Table 6 - 1 Interfaces and Their Functions

Code . Function
SH1 Source handshake function
AH1 Acceptor handshake function
Basic talker function, Talk-only mode function, Serial
T5 polling function, Listener-designated talker cancel
function
L4 Basic listener function, Talker-designated listener

cancel function

SR1 Service request function

RL1 Remote/local changeover function

PPO With no parallel polling function

DC1 Device clearing function ("SDC” and "DCL” commands can
be used.)

DT1 Device trigger function ("GET" command can be used.)

co With no controller function

E2 Tristate output
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6.3 Connection-with Component Units

663 Connection with Component Units

Because the GPIB system consists of several units, configure the
system by paying attention to the following points.

Precautions for configuring the system

(1)

3)

(4)

Check the condition (preparation) and operation of each unit
before connection according to the operation manual of the
meter, controller, and peripheral equipment.

Minimize the length of cables connecting with measuring
instruments and bus cables connecting with controllers. Keep
the cable length at 20m or less.

We prepare the cables in Table 6-2 as the standard bus cable.

Table 6 - 2 Standard Bus Cable

Length Name

0.5m | 408JE-1P5

Im | 408JE-101

2m | 408JE-102

4m | 408JE-104

Bus cable connectors are the piggyback type, which can be used
by overlapping them because one connector has a male and female
connectors.

When connecting the bus cables, do not overlap three or more
cables. Be sure to secure them with connector setscrews.

Check the power condition, earthing state, and, if necessary,
setting condition of each component unit before turning it on.
Be sure to turn on every unit connected to the bus. If any

unit is not turned on, the operation of the whole system may not
be guaranteed.
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6.4 Address Setting and Header on/off Selection

6. 4

Address

Setting and Header on/off
- Selection

Perform the GPIB talk/listen addressing and header on/off selection
with the panel key on the meter. For addressing and header setting,
see Item 4.5.3 "GPIB". It is possible to set the header to ON or
OFF using an external controller.
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6.5 Talker Specification (Data Output)

6.5 Talker Specification (Data Output)
65,1 Basic Format

Basic Format

XXX _ £ dd-dddE *x dd LFCEOD

L ;L b I |
o @ ® @ ©® ®
® Header

For header OFF, no space is given before the mantissa part
of data but data is left-justified.

Three digits (The third digit is a sub-header.)

T Sub-header

Commmmmanas Main header

Main Header

DI: DC measurement

RM: Resistance measurement
RV: Volume resistivity

RS: Surface resistivity

Sub-header

0 : Over-range #

D : Data after NULL operation

H : COMPARE-operation result "HI”

G : COMPARE-operation result "GO0”

L : COMPARE-operation result "LO”

E : Measured data error #

M : Data when VS is caught by the current limiter

— . Cases other than the above

%¥:For the above "0” and "E”, both data and exponent part are
expressed as 99999.99 like DIO_ +99. 999E+99 because data is
incorrect.

The following is the sub-header priority:
High priority Low priority
0 -E—-L/G/H—>M—=1D

® Space
For header ON, one space is always given after the header.

® Mantissa part data
The polarity "+” or "-" is always given to the top of data.
Data consists of a value shown as a decimal point plus four-
or five digit number. However, only current measured values
are expressed as a four-digit number if the integration time

is set to 2ms.
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6.5 Talker Specification (Data OQutput)

@ E

The character "E” represents an exponent.

Exponent Part Data

The polarity "+" or "-" is always given to the top of data.
Data consists of a value shown as the polarity plus two-digit
number according to the unit indication (exponent and symbol).
Table 6-3 shows the mantissa- and exponent-part data under
each measuring condition.

Block Delimiter -
This can be changed with the program command "DLd” as follows.
DLO:CRLF <EOI> (<EOI> simultaneously with L)
DL1:LF
DL2:<E0I> simultaneously with the final byte
DL3:LF<EQOI> (<EOI> simultaneously with L)

Table 6 - 3 Mantissa- and Exponent-part Data

Range Unit=Symbol (Indication) _ Unit=Exponent (Indication)
Mantissa part Exponent part Mantissa part | Exponent part
200pA =+ ddd. dd -12 *d. dddd -10
2nA * dddd. d -12 +d. dddd -09
Direct 20nA =+ dd. ddd -09 *d. dddd -08
current 200nA * ddd. dd -09 *d. dddd -07
(1 ) 2uA *dddd. d -09 *d. dddd -06
20 A +dd. ddd -06 +d. dddd -05
200 A * ddd. dd -06 *d. dddd -04
2mA *dddd. d -06 *d. dddd -03
20mA =+ dd. ddd -03 =+ d. dddd -02
One-digit
indica- +0000d. 00 to 15 +0000d. 01 to 23
Resistance TwofagZit
measteeeM indica- +000dd. 00 to 15 +000d. d 01 to 16
[RV ] tion
RS Three-
?;g;;a_ 133335? to 00 to 15 +00d. dd 02 to 15
tion
Four-
?;g;ia_ 183353? to 00 to 15 +0d. ddd 03 to 14
tion
When the integration time is set to 2ms, no above least
significant digit of current measured data is output.
Mar 30/07
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6.5.2 Response t

(1)

o Query

Status Query Response

Command

XXX
R

@

LF<EOI>
—

@

) For three-digit integer data, the integer data is output
with the range between 000 and 255.

For two-digit integer data, the integer data is output
with the range between 010 and 099.

For one-digit integer data, the integer data is output

with the range between 001 and 009.

® Terminator
The terminator is set with the "DLd” command.

Set Query Response

X X X X X LF<EOD>
L ] L J
) @

@® The response is expressed by alphabetical upper-case and
numeric characters. Integer data ranges between -32768 and
+32768.

® Terminator

The terminator is set with the "DLd” command.

Data Query Response

XXX o XXXX , XXXXLFEOD
L ] LJ L ] L1 L L ]
O & ® ® ® 6
@ The response is expressed by alphabetical upper-case
characters.
® One space is always given.
® Data is expressed as any one of integer data, data with decimal

point, and decimal-point data + exponent data.
The number of data values and data format depend on commands.
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Data Separator

A comma ",” is given.

Terminator
The terminator is set with the "DLd” command.
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6. 5. 3

Binary

Packed Format

Binary packed format

#5nnnn nl J i é);) | |
l I | | l |

Data 1 Data 2 ..... Data N
@ ®
@ Preface
This consists of ASCII data and is sent with the following
format.

#5nnnnn

\—:-II-.-J;:_J

' fomeenes Shows 8-bit byte data length.
In the above example, a value of 4 x N is
given here as a 5-digit ASCII integer because
number of data values equals "N” and one
data value consists of 4 bytes.
00001 to 99999

-------------------- Shows the number of digits of data
representing the next data length.

The sign "#” shows the packed format.

® Data format
Data is sent as 32-bit floating-point notation based on
IEEET54-1985.

s eeeeeee

EI I DNNRODD DODDODODRDNDNR | DDODNDRDDD

First byte

Second byte Third byte Fourth byte

(7]

: Sign bit 0: Positive 1:Negative
: Exponent part of "2" based on 127 (2°)
m : Mantissa part 23bit

Where,
1. For e=255 and m+# O0:Non-numeric value

(Over-range or error data)

For e=255 and m=0 :X=-1* (o)
For 0<e<255 - :X=-1* (2°-'27)(1+m) Normalization
For e=0 and m#0 :X=-1* (2°'28)(0+m) Non-normalization
For e=0 and m=0 :X=-1* (0) +/- zero

8bit

®

Ol &> LW DN
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This meter outputs any one of data in Item @, @, and ® but
does not output data in Item @ or @. For Item @, error
data such as over-range and operation error is shown. For Item
®, the value "-0" is not generated.

Example)

10111011 11001000 01001000 10010000

S e i}

In the above case, the exponent and mantissa parts are expressed
respectively as follows:

Exponent part:2%+2%5+2442242'42°=119 — e=119-127=-8
Mantissa part:27'4274427°942-1242-1649-18=(0 56471443177
- m=1+0.56471443177=1.56471443177
X=1.56471443177%x27%=-6.1121657491E-3
As for 1, "e” and "m" bits of data are 1.
6.5.4 Format of Recall Data with Data Number

Format of recall data with data number

XXX _onnnn, *dd. dddE xdd LF<EOD
| | l J
)

L J L J L J
@ ©®© o ® ® @ ®

@® Header
For header OFF, no space is given before the mantissa part
of data but data is left-justified.

Three digits (The third digit is a sub-header.)

L Sub-header

b meeee Main header

Main header

DI: DC measurement

RM: Resistance measurement
RV: Volume resistivity

RS: Surface resistivity
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Sub-header

: Over-range #

: Data after NULL operation

: COMPARE-operation result "HI”

: COMPARE-operation result "GO0

: COMPARE-operation result "L0O"

: Measured data error #

: Data when VS is caught by the current limiter
: Cases other than the above

L Zmorommoo

e

: For the above "0" and "E", both data and exponent part
are expressed as 99999.99 like DIO_ +99. 999E+99 because
data is incorrect.

The following is the sub-header priority:
Hith priority Low priority
0 -E—-L/G/H—>M-—>D

Space :
For header ON, one space is always given after the header.

Data Number
The number consists of a 4-digit integer between 0001 and 1000.

Data Separator

A comma ",” is given.

Mantissa Part Data

The polarity "+ or "-" is always given to the top of data.
Data consists of a value shown as a decimal point plus
5-digit number.

E
The character "E” represents an exponent.

Exponent Part Data

- The polarity "+" or "-" is always given to the top of data.
Data follows the present unit setting.

Table 6-3 shows the mantissa or exponent-part data under each
measuring condition.

Block Delimiter
This can be changed with the program command "DLd” as follows:
DLO:CRLF<EQOI> (<EOI> simultaneously with LF)
DL1:LF
DL2:<EOI> simultaneously with the final byte
DL3:LF<EOI> (<EOI> simultaneously with LF)
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6.6 Listener Specification

The listener command of the meter is roughly divided into the
following three types.

(1) Command Consisting of Only Header

Example)® Command to designate device parameters such as
as RIO and RO

® Command to execute measurement and AD CAL function
such as #¥TRG, ADO, and E

(20 Command Consisting of "Header + Data”

Example)® Command to set data such as PVS *+1.0E+2 and
PHL-199. 99E-10

C) Command used for setting related to status register
such as *SRE24 and DSEl

(3) Query Command
Example) RNG?, CNT?, and #STB?
When the meter receives the above commands, it outputs
the response for them to the output buffer.

661 Header Part

(1) Space in Header
The space in header results in a syntax error.

Example)® Rl -------meomee OK
Rl - Syntax error

® #STB? - OK
£STB_ - Syntax error

(2) One-character Command
Be sure to give the block delimiter after one-character commands
"E”, "C", and "I".

Example) ACIELF<KEQI> ------------ 0K
AC1EEERR?LF<EQI> ---- Syntax error
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6.6.2 Data Part

(1) Separator Between Data
Be sure to give a comma ",” to the separator between data.

Example) PGM_ 1, 1.2E-2, 3E-1

(2) Space in Data
Among spaces in data, the space in mantissa and exponent data
results in a syntax error.

#) PVS_1.99.,99 _E-1_2

Brosseesfseeen e SyNEAX ETTOT

[
[
1
]

- 0K

(3) Data .
Data can be set with NR1 (integer), NR2 (fixed-point data
excluding exponents), and NR3 (floating-point data including
exponents). -

If data with the specified effective number of digits or more
is received, the digit one-order lower than the effective digit
is rounded to the nearest whole number.

Example) 1.234E-99—0
-1.23456789—~-1. 2346

663 Terminator

The block delimiter detects the following:
LF<EQI>, <EOI>, CRLF, LF,
CRCEOI>, CRLF<EOI>

664 Query Command

The query command is defined as the command to execute the set
parameters, status information, and self-tests and obtain the
results of execution. When a query command is received, information
corresponding to the command is output to the output buffer. Data
is output in the form of NR1, NR2, or NR3. For response data to be
output, see the program code in Table 6-4.

Example)® PVS? (VS set value?)
—Response data : PVS_ 10.000

® STB? (Status byte?)
—Response data : 8
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6.6 Listener Specification

Table 6 - 4 Program Code

Initiad
Header Contents value
RIO IM (Current measurement) O
RI1 RM (Resistance measurement)
RI2 RV (Volume resistivity measurement)
RIS RS (Surface resistivity measurement) B
RIX? The query for the present measurement contents, response is
RIO through RI3.
RO AUTO Range O
R2 200pA Range
R3 2nA Range
R4 20nA Range
R5 200nA Range
R6 2u A Range
R7 20 2 A Range
R8 200 z A Range
R9 2mA Range
R10 20mA Range
RNG? The query for range, response is RO and R2 through R10.
MO0 Sampling RUN @)
MO1 Sampling HULD
MOX? The query for sampling, response is MOO and MOI.
ADO AD auto calibratlon ON @)
AD1 AD auto calibratlon OFF
ADX? The query for AD auto calibration, response is ADO and ADI.
AZ1l Input zero cancel execution
ITO Integration time:2mS
IT1 Integration time:1PLC
IT2 Integratlon tlme 5PLC
IT3 Integratlon time 10PLC O
IT4 Integratlon time: 10PLC><4
ITS Integration time:10PLCX 8
IT6 Integration time:10PLCX 16
ITX? IT Query, response is ITO through IT6.
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6.6 Listener Specification

Table 6 - 4 Program Code (Cont’d)

Inltlad

Header Contents value
ALO Auto range level UP20000 DUWN 1799 @)
ALl Auto range level UP2000 DOWN 179
AL2 Auto range level:UP200 DOWN 17
ALX? AL Query, response is ALO through AL2.
LFO Power frequency:50Hz
LF1 Power frequency:60Hz
LFX? LF Query, response is LFO and LFI.
GAO Input amplifier gain X l
GAl Input amplifier galn X 10 @)
GA2 Input amplezer gain X 100
GA3 Input amplifier gain: X 10000
GAX? GA Query, response is GAO through GAS3.
MDO MEASURE O -
MD1 CHARGE
MD2 DISCHARGE
MDX? MD Query, response is MBPO through MD2.
0To Stand by @)
0T1 Operate
0TX? 0T Query, response is O0TO and OT1.
NMO | NULL operation:OFF o
NM1 NULL operation:ON
NMX? NM Query, response is NMO and NMI.
RMO Compare operatlon UFF O
RM1 Compare operation: ON
RMX? RM Query, response is RMO and RM1.
DSO Indicatlon ON Unit 1ndicatlou Symbol (mA, etc ) @]
DS1 Indlcation UN Unlt indication Exponent (xlO 3, etc. )
DS2 Indication:OFF
DSX? DS Query, response is DSO through DS2.
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Table 6 - 4 Program Code (Cont’d)

Initial

Header Contents value
BZ0 Buzzer UN @)
BZ1 Buzzer UFF

BZX? BZ Query, response is BZ0 and BZI.

STO Data storage OFF N o)
ST1 Data storage DN

STX? ST Query, response is STO and ST1.

oMo Data output mode Basic format Header DN O
OoM1 Data output mode 'Basxc format Header OFF

oM2 Data output mode Recall data with data No. Header:ON

OM3 Data output mode Recall data with data No. Header:OFF

OM9 Data output mode Binary packed format I[EEE754

oMX? OM Query, response is OMO through OM3 and OM9.

DLO Block dellmlter CRLF<BOI> (<EUI> simultaneously with LF) O
DL1 Block dellmlter LF

DL2 Block delimiter <EOI> (<KEOI> simultaneously with final byte)

DL3 Block delimiter LF<EOI> (<EOI> simultaneously with LF)

DLX? DL Query, response is DLO through DL3

S0 SRQ ON

S1 SRQ UFF @)
SRQ? SO and Sl Query. response is SO and Sl

ILO VS current limlter 300mA @)
IL1 VS current limiter 100mA

IL2 VS current limiter:10mA

ILX? IL Query, response is ILO through IL2.

DAO ANALOG OUT (D/A OUT) OFF

DAl ANALOG OUT (D/A OUT) ON AAA99

DA2 ANALOG OUT (D/A OUT) ON 1AAA9

DA3 ANALOG OUT (D/A OUT) ON 19AAA

DA4 ANALOG OUT (D/A OUT) ON °199AA

DAS ANALOG OUT (D/A OUT) ON BBB99

DA6 ANALOG OUT (D/A OUT) ON 1BBB9

DAT ANALOG OUT (D/A OUT) ON 19BBB

DAS ANALOG OUT (D/A OUT) ON 199BB

DAX? DA Query, response is DAO through DAS.
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Table 6 - 4 Program Code (Cont’d)

Initiad

Header Contents value

BDO BCD OUT OFF

BD1 BCD OUT BCD

BD2 BCD OUT BINARY (16bit+10® )

BDX? BD Query, response is BDO through BD2.

CLO Contact checking level: X 10

CL1 Contact checking level: X5

CL2 Contact checking level: X2

CL3 Contact checking level: X1 O

CL4 Contact checking level:X 0.5
CLS Contact checking level: X 0.2
CL6 Contact checking level:Xx0.1
CLX? CL Query, response is CLO through CL6.

CIl Contact initialization measurement execution (2ms)
cI2 Contact initialization measurement execution (1PLC)
CI1? Contact initialization measurement is executed and outputs
the data at initialization (2ms)
Respense is to 0 to 32767. '
measurement data
( 0000.0 to 32767(unit : pF) )
99999 at an initial error
cI2? Contact initialization measurement is executed and outputs
the data at initialization (1PLC)
Respense is to 0 to 32767.
measurement data
( 0000.0 to 32767(unit : pF) )
- 99999 at an initial error

ABT Sequence program operation is interrupted.

Special command (Terminator is always needed after the command.)

E Measurement start and program start, Same with *TRG and GET
C Device initialization, Same with SDC and DCL
yA Device and parameter initialization, Same with *RST

CAUTION

The command to interrupt the sequence program operation includes SDC and DCL
in addition to ABT. The operation is not interrupted by other commands.
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Table 6 - 4 Program Code (Cont’d)

Header , Format Contents
PVS PVS +dd. dddE *dd Voltage generation data
It is allowed to use <NR1>, <NR2> and
PVS — | Data | —» <NR3> for the data part.
PVS? PVS Query, response is PVS_ XX. XXX
PHL PHL = hh. hhhE *hh, Compare Upper/Lower_setting
=11 111E £11 h :Upper data
1 :Lower data
PAL - |h | —», - |1 | = Error except for h>l

It is allowed to use <NR1>, <NR2> and
<NR3> for the data part.

PHL? PHL Query, response is PHLAhh. hhhE *hh
*11.111Ex11

PEL PEL 0, tt.tt 50mm-dia-electrode coefficient
PEL 1, tt.tt TOmm-dia-electrode coefficient
PEL 2, tt.tt,vv.vv, ss.ss | Optional-electrode coefficient
t;Thickness (Unit:mm)

m v;Volume-resistivity electrode
PEL 0, t coefficient

s;Surface-resistivity electrode
coefficient

PEL 1, t The previously set value is used when
"t", "v", and "s” are omitted.

It is allowed to use <NR1>, <NR2>, and
<NR3> for the data part.

PEL 2,(> tk—){ v |->—>| sjk

PEL? Response uses <NR1> or <NR2>
PEL_d, tt.tt,vv.vv,ss.ss
d=0 to 2
There is no omission.
PTD PTD dd. ddd Trigger delay
It is allowed to use <NR1>, <NR2>, and
PTD? PTD — | Data | — <NR3> for the data part.
PTD Query, response is PTD_ dd. ddd.
PAD PAD dd. ddd Autorenge delay
- It is allowed to use <NR1>, <NR2>, and
PAD? PAD — | Data | — ; <NR3> for the data part.

PAD Query, response is PAD_ dd. ddd.

<NR1> : 1Integer data (Example: +123)
<NR2> : Fixed-point data (Example: +12. 34)
<NR3> : Floating-point data (Example:123.4E —10)
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Table 6 - 4 Program Code (Cont’d)

Header Contents

PGM

R e——

a= 0;Normal, 1;Sequence program

Pon (-2 O O—(uEe 20

For n=1 to 3 : Charge time and discharge time only
For n=4 : Charge time, discharge time, and [ start value
For n=5 : Charge time, discharge time, -and measurement time.

When the above is omitted, the previously set value is used.
Example: PGM1, 4..,100E-12
PGM? The query response for PGM is the same with the PGM command.
(No omission)

Example: PGM_ 1, 4, 10, 10, 100E-12

PRE PRE dddd dddd:1 to 1000 (Data number)
It is allowed to use <NR1>, <NR2>, and <NR3> for the data part.
- Specify the recall data No.
(When the OM2 and OM3 are specified, specify the data to be)
output with the command.

PRE? The query response for PRE is PRE_ dddd.

CAUTION

Program No. 0 of the sequence program cannot be used with GPIB.
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Table 6 - 4 Program Code (Cont’d)

Data,
Characters in
Header | parentheses Contents (Processing)
show

response.

CNT? (0 or 1) Contact checking is executed and the checking results
are output. ~

When the response is "0”, checking is OK.

If the response is "1”, checking is NG.

CNX? (0 to 327675 Contact checking is executed and the checking results

are output.
0, 0 to 32767

I, 0 to 32767

i measurement data; 0000.0 to 32767 (unit:pF)
0 : OK ( at measurement over 99999 )
1 : NG

DNO? (0 to 1000) The number of recall data values in the buffer memory
is output.
The response is 0 through 1000.

ERR? (0 to 32767) | The contents of device, execution, and self-test

i errors are output.

The response is output by converting 16-bit error flag
into ASCII data. (No error for "0")

See Item 6.7.4.

¥[DN? (ASCII The meter ID is output.
Character) ADC Corp., R8340, 0, 01010101.
Maker Model f Revision Ne
name P (No serial Na)
*0PT? (ASCII Option numbers are output.
Character) The value "0” is output when there is no option.

£xTST? (0 to 4095) | The self-test is executed and the results are output.
The response is output by converting the error flag
into ASCII data.

When the value "0” is output, the self-test is OK.
See Item 6.7.5.

¥TRG Start of measurement and start of program is specified.
GET: Same with the "E” command

*¥RST Reset: Same with the "7Z” command. The set parameter
is initialized. For details, see Section 6. 8.
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Table 6 - 4 Program Code (Cont’d)

Data,
Characters in
Header | parentheses Contents (Processing)
show
response.

*CLS Status byte registers other than MAV and the SESR and
DESR are cleared, and also the output buffer related
to status is cleared.

*SRE 0 to 255 The service request enable register is set.

The service request enable register decides the bit of
the status register to transmit SRQ.

*SRE? | (0 to 63) The contents of the service request enable register arg

(128 to 191) | output. Because the RQS bit (bit 6) is not set, the
response results in 0 through 63 and 128 through 191.
+STB? (0 to 255) The contents of the status register are output. The
bit 6 outputs ORed data of all other bits not as the
RQS bit but as the MSS bit.

*ESE 0 to 255 The standard event status enable register (SESER) is
set. See Item 6.7.2.

*ESE? | (0 to 255) The contents of the SESER are output.

The response is 0 through 255.

*ESR? (0 to 255) The contents of the standard event status register
(SESR) are output. When the output data is read, the
SESR is cleared. The response is 0 through 255.

See Item 6.7.2.

DSE 0 to 255 The device event status enable register (DESER) is
set. See Item 6.7.3.

DSE? (0 to 255) The contents of the DESER are output.

The response is 0 through 255.
DSR? (0 to 255) The contents of the device event status register

(DESER) are output. When the output data is read, the
DESER is cleared. The response is 0 through 255.
See Item 6.7.3.
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Table 6 - 4 Program Code (Cont’d)

Data,
Characters in
Header | parentheses Contents (Processing)
show
response.
$PSC -32768 The power-on clear flag is set or reset.
to + When PSC is "0", the power-on clear flag is reset.
32767 As a result, the service request enable registers
SESER and DESER are not cleared when the power is on.
t When PSC ranges between 32768 and 32767 (other than
0), the power-on clear flag is set.
As a result, the service request enable registers
SESER and DESER are cleared when the power is on.
*PSC? (0 or 1) The state of the power-on clear flag is output.
The power-on clear flag is reset when the response is
0 and set when the response is 1.

665 Command Buffer and Measured Data Buffer

The meter, in order to shorten the GPIB occupying time, stores
program codes in the command buffer under the listener mode and
receives the block delimiter before analyzing and executing the
stored program codes. During execution of the codes, it is
possible to control other units. By setting measured data to "ST1",
the data is successively stored in the measured data buffer and the
output request is set to the "OM2”, "OM3”, or "OM9”. When the
talker mode is specified, data can be transferred in order of
measurement.

The buffer size is shown in the table below.

Buffer Size

Command buffer 256 bytes

Measured data buffer 1000 data value

6666 Controller I n on During Data

terrupti
Transfer Between Units

- The GPIB system makes it possible to transfer data between units
other than controllers. When the controller executes interruption
to add a new listener during data transfer between units (during
handshake), data transfer between units is completed and the
priority is given to the interruption by the controller. When the
controller changes the mode to the serial polling mode, data
transfer between units is interrupted and the priority is given to

the interruption by the controller.
6 - 24 Mar 30/07



8 340A
6.7 Status Byte

6. 7

6. 7.

1

Status

Byte

Structure of Status Byte Register

Figure 6-3 shows the structure of the status byte register. Table
6-5 shows the description of each bit of the register. The contents
of the register are read with the serial-polling or #STB? command.
Data in the bit 6 is read as MSS (logic OR of other bits) with the
*STB? command.

Transmission of SRQ is controlled by the service request enable
register. The register corresponds to the status byte register

in 1 to 1 and SRQ can be transmitted by the bit set to "1".

The setting is made with the *SRE command and the set contents can
be read with the #*SRE? command.

Example) When #SRE1 is set, SRQ is transmitted at the end of
measurement.

6 - 25 Mar 30/07



6.7

8340A

Status Byte

- - d
- ©° s @
v - - - -
-
© - e = o -3
=2 cas = - ., - c e
(3 -4 . e o e =
S © - 2= e = £S5
ac Iy %] -
- < = U_e > <
Q= e ¢ ~& « -
= o & C > © <
2 » S < = =
= = & e =: o =
=

6 s[afalalifo]

..... D |
=z ey .
e U T Y I igz.’gj i l |
= TSR VOO ISR S s ® b
B SO
— ! ] 3
: | |
........ 716]5]4] 32 150]
= 5 _ % =
= 32 . .7 %
: £° g 83 7
2 =2 & 8 2 2
[7]6]s]af3]2lu]0]
ac Q'@
S |- -@® |
LI P A ?'(E) ,%)
3 N B Yo |
= R OP
[ >®

Standard
Event Status Register
*ESR?

Standard
Event Status Enable
Register
=ESECRRI>
=2ESE?

Device
Event Status Register
DSR?

Device Event

l 7 f 6 ’ 5 l 4 l 3 I 2 g 110 ] Status Enable Registeré
: - - DSE<NRE> H
weseecenmeene. DSE? ’ Output Queue
: © P syntax Measure
e posj : :g: Error End .. Read by Serial Poll
Service ¢ r——q — T - i > :
| Request ;.".t |7 ] 6 !ESB;uAVI 32 ! 1 I 0 I Status Byte Register
Eeneration L--1NSS' - -
|
............ lI—-—J --Read by xSTB?
D A
& |
..... A
W

............... @®
— Service Request
{ l [¥] 5|4 i3]z I 1 l 0 l Enable Register
sSRECNFE>
*SRE?

Figure 6 - 3 Structure of Status Byte Register
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Table 6 - 5 Status Byte Register

bit

Name Contents

Measure End This is set at the end of measurement and reset
at the start of measurement or end of measured
data output.

Syntax Error This is set when the command error (program data
error, listener command error, or listener
comnmand buffering overflow) occurs.

END This is set when contact checking, contact
initialization measurement, and sequence program
end.

DSB | This is set when a factor of the DESR bit
concerned is generated while any one of DESER
bits is set to ENABLE and reset when DESER is
read.

See Item 6.7.3.

MAV This is set when output data is set to the
output buffer and reset when output data is read.

ESB This is set when a factor of the SESR bit
concerned is generated while any one of SESER
| bits is set to ENABLE and reset when SESR is
read. See Item 6.7.2.

RQS (MSS) This is set when bits 0 through 5 are set.

—_— Not in use.

3

If the power switch is turned on when the power-on reset flag is

CAUTION

For the status byte register, only the RQS bit (bit6) is cleared
by serial polling.

Though the register and output buffer related to status are
cleared with the #*CLS command, the measured-data output buffer

is not cleared with the command. Therefore, the MAV bit (bit4) is
not cleared even if the #*CLS command is received when measured
data is present in the output buffer.

set for *#PSC ranging between -32767 and 32768 (other than 0), the
status byte enable registers SESER and DESER are cleared but SRQ
is not transmitted.
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6.7.2 Structure of Standard Event
Status Register

Figure 6-4 shows the structure of the standard event status register
(SESR). Table 6-6 shows the description of each bit of this
register. The register is controlled by the standard event status
enable register (SESER). When the SESER is set, the bit5 of the
status byte register is set if a factor of the bit concerned is
generated. In this case, if the bit5 of the status byte enable
register is set to ENABLE, the bit6 of the status byte register is
set and SRQ is transmitted.. ' B

The SESR can be read with the *ESR? command.

The SESER can be written with the #ESE command and read with the

$+ESE? command.

S 2

. = p

- e S [ —

; E=E fE =§'

E g - 2% 54 S
- = S 5 88 . =
£ 5 E 8 =2 5 s
S 85 8 &5 &2 3 =y

PON] URQ| CHE |EXE |DDE | QYE| RQC |0FC Standard
' S Event Status Register

. 6 4
(%) +ESR?
e
e mae .A--
e == e o= 4 cemeAeen
<----------------’---

T i
Standard

PON|URQ| CUE |EXE | DDE | QYE|RQC|0PC | Eyent Status Emable
4 Register
¥ESE<NRf>
+ESE?

Logical OR
N

€rmmmmmm e

Summary Message
Event Summary Bit(ESB)
(Bit 5 of Status Byte Register)

Figure 6 - 4 Standard Event Status Register
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Table 6 - 6 Standard Event Status Register

bit Name Contents
0 0PC ‘ Not in use.
(Uperation
Complete)
1 RQC Not in use.
2 QYE This is set when data is read though no
(Query Error) output data is present or the output buffer
is overflowed or overloaded.
3 DDE This is set when an error occurs during the
Device Dependent operation including over-range and overload
(Error ) or a failure occurs.
4 EXE This is set when input data is out of the
Execution internally set range or 3 command cannot be
( Error ) executed.
5 CME This is set when the header is undefined,
the data format is incorrect, a syntax error
(Command is found in a command, or GET arrives while
Error ) a command is received.
6 URQ Not in use.
7 PON This is set when the power is turned on.
(Power 0On)

6 - 29
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6.7.3 Structure of Device Event
Status Register

Figure 6-5 shows the structure of the device event status register.
Table 6-7 shows the description of each bit of this register. The
register is controlled by the device event status enable register
(DESER). The DESR output is collected in the bit3 of the status
byte register.

The DESR is read with the DSR? command.

The DESER is written with the DSE command and read with the DSE?
command. The register notifies the condition of internal operation
unlike the DDE bit of the SESR which notifies errors.

_ ) 5 .
23 = S e o B 8
= = 8 &8 5 5 3
g ﬁ (] g- g. -+ |
2 = 2 8 8 £ =2
MF HV |NoC |CHI |CLO |VPL |VML .
7 |6 |5 14 /3|2 |10 Device |
Event Status Register
(%) DSR?
<----(&
Emem i .
s 10 %
3 T
s [TTTR G
s [T €@
s LTI &
T i
5 Device
; gF 6 ﬁy NgC Cgl cgo VfL VgL Event Status Enable
: Register
! DSE<NRf>
! DSE?
v
Summary Message
Device Event Summary Bit(DSB)
(Bit 3 of Status Byte Register)

Figure 6 - 5 Device Event Status Register
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Table 6 - 7 Device Event Status Register

bit Name

0 | VML This s set when the V-SOURCE negative current
Vs -Limit limiter (sink limiter) operates.

1 VPL This is set when the V-SOURCE positive current
Vs +Limit limiter (source limiter) operates.

2 | CLO This is set when L0 is judged as the result of
Compare Low COMPARE operation.

3 CHI This is set when HI is judged as the result of
Compare High COMPARE operation.

4 NOC This is set when NG (imperfect contact) is
No Contact detected as the result of contact checking.

5 HV This is set when V SOURCE is set to 100V or more
High Voltage or 100V or more is applied to the V-SOURCE

terminal.
6 _ Not in use.
7 MF This is set when the data buffer memory is full

Memory Full

(1000 data values).

6 - 31

Mar 30/07



8
6.7 Sta

340A
tus Byte

6.7.4 Error Register
The contents of the internal error register is output as the
response of the ERR? command. This register consists of 16 bits
and each bit is as shown in Table 6-8.
The ERR? command response is output as data value between 0 and
32767 by converting the error register contents into ASCII data.
Table 6 - 8 Error Register
Set bit of SESﬂ Error
bit Error contents Indication
Name bit
0 EXE bit4d | Vs is set to zero for RM measurement. VERR
1 EXE bit4 | Contact checking cannot be judged. ERROR
2 EXE bit4 | Contact initialization cannot be checked.] C. INIT ERROR
3 QYE bit2 | Recall is executed when there is no _—
output data.
4 Program data format error _
5 CME bit5 | Listener command error e
6 Listener command input buffer overflow —
7 Over-range oL
8 Overload gvL
9 Operation error ERR 5
10 DDE bit3 | Overvoltage detection OVER VIN
11 Input fuse melting FUSE OPEN
12 Overheat OVER HEAT
13 Internal serial transfer error ERR4
14 Self-test error See Table 6-9.
15 — . —_ Not in use __
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6.7.5 Self—test Error Register

As the response of the #TST? command, the contents of the 16-bit
self-test error register are converted into ASCII data and output
as the data values between 0 and 4095. When an error is detected
in the self-test, the bit 3 DDE of the SESR is set. When the
response is "0", the self-test is OK.

Table 6 - 9 Self-test Error Register

bit Error contents T Error
Indication

0 | Defect of input amplifier ERR IA
1 | Defect of AD converter ERR AD
2 | Defect of 100V amplifier ERR HV
3 | Defect of 1000V amplifier ERR KV
4 | Serial transfer error ERR 4
5 | Breakdown of calibration primary data ERR 2
6 | Breakdown of calibration secondary data ERR 3
7 | Breakdown of backup parameter (Panel backup, etc.) ERR 1
8 | RAM read/write error ERR RA
9 | E*PROM read/write error ERR EP
10 | Logic ROM error ERR LR
11 | Analog ROM error ERR AR
12 | Not in use

13 | Not in use

14 | Not in use

15 | Not in use
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6.8 Status at Initialization and
Command Reception

Table 6 - 10 Status Change by Eacﬁ Command

Talker | Liste- | SRQ Status SRQ Data Set
ner byte enable output parameter
Command (TLK) | (LTN) (RQS bit)| SESR SESER - buffer
DESR DESER
Power On Clear | Clear | By power | Bits By power | Clear 1
-on clear] other -on clear
flag than PON | flag
bit are
cleared.
“¥RST” *“1 " Initial-
ization
DCL,SDC “C ” Only MAV Clear
bit is
cleared.
IFC Clear | Clear
“$CLS " By MAV | Bits
bit other
than MAV
bit are
cleared.
/ / A
GET, “E”~ Measure
“*TRG " end bit
is
cleared.
Talker Set Clear
designation
Talker cancel Clear
designation
Listener Clear | Set
designation
Listener cancel Clear
designation
Serial polling Clear

DCL : Device Clear

SDC : Selected Device Clear

GET : Group Execute Trigger

¥1 : When pressing the auto key immediately after the power is on,

the parameter is initialized. -
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6.9 Program Example

The following shows the program using HP-9816 for a personal
computer and its description.

In the above program examples, the address of the meter is set to
”1”' .

 Example of charging the insulation resistance of a sample for
10ms before measuring the resistance and outputting the
measurement results. - See (1)

« Example of judging the insulation resistance of a sample with
a comparator when executing contact checking and starting
measurement with external trigger signal. - See (2)

« Example of dielectric strength test on a transistor. - See (3)
(1) Example of charging the insulation resistance of a sample for

10ms before measuring the resistance and outputting the
measurement results

Measurement condition ----- Vs:100V, Charge time:10ms
* Program examplel * Data example
10 !
20 % EXAMPLE 1 RM 010. 09E+09
20 DIM AS(20]

50 CLEAR 701

60 !

70  OUTPUT 701;"RI1, RO, MO1”
80  OUTPUT 701;°ITO, GAL, ALO”
90 OUTPUT 701;°PVS100”

100 !

110 OUTPUT T701;"MD2"

120 OUTPUT 701;°0T1"

130 OUTPUT 701;°“MD1”

140 WAIT .01
150 OUTPUT 701;"MDO”
160 !

170 TRIGGER 701
180 ENTER 701;A$
190 PRINT A$

200 END
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* Description of program examplel

Line number Description

10 to 30 Comment sentence

40 Reserving the measured data area

50 Initializing the GPIB interface device

70 to 90 Setting the meter parameter
“RI1 " - Resistance measurement
“RO " -------- AUtO range
“MO1 T e Sampling:HOLD
“IT0 " - Integration time:2ms
“GAl ©  ------ Input amplifier gain: X 10
“ALO0 7 ------- Auto range level:20000
“PVS100 7 .- VS100V

100 Comment sentence )

110 Setting the discharge state

120 | Setting the operation state

130 Setting the discharge state

140 Waiting for 10ms

150 Setting the measurement state

160 Comment sentence

170 Starting the measurement

180 Receiving the data

190 Displaying the data

200 Ending the program
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(2) Example of judging the insulation resistance of a2 sample with
a comparator when executing contact checking and starting

measurement with external trigger signal
Criterion:The case of 1X10"Q=<RX<1Xx10'%2Q is judged

as pass.

* Program example2

*+ Data example

10

20

30

40

50

60

70

80

90

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
325
330
340
350
360
365
370
380
390
400
410
415
420
430
440

!
! EXAMPLE 2
!

! :
ON INTR 7 GOSUB Srq

CLEAR 701

OUTPUT 701;“#CLS”

OUTPUT 701;°S0, RI1, RO, MO1”
OUTPUT 701;“ITO, GAL, AL1, RM1”
OUTPUT 701; “PVS50, PHL1E+12, 1E+T7”
OUTPUT 701;“#SRE24, DSE12”

!

OUTPUT 701;“MD2"

OUTPUT 701;°0T1”

OUTPUT 701;“MD1”

WAIT .01

OUTPUT 701; “MDO”

!

OUTPUT 701;“CNT?"
ENTER 701:B

IF B=1 THEN 240
K$="CONTACT"

60TO 250
K$="NO_CONTACT"

!

ENABLE INTR 7;2

!

| EXT TRIGGER WAIT
!

6OTO 300

Srq: !

§=SPOLL(701)
ENTER 701;D$
IF BIT(S, 3)=0 THEN 410
OUTPUT 701;“DSR?”
ENTER 701;A
IF BIT(A, 2)=1 THEN 390
IF BIT(A, 3)=0 THEN 410
L$="HIGH"
GOTO 415
L$="LOW" -
GOTO 415
L$="G0"
PRINT D$,K$,L$
ENABLE INTR 7;2
RETURN

END

6 - 37
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e Description of program example2

Line number Description
10 to 40 Comment sentence
50 Defining the interrupt processing routine
60 Initializing the GPIB interface device
70 Clearing the status byte register
80 to 110 Setting the meter parameter
“S07 e Transmitting SRQ
“RI1”  ------ Resistance measurement
“RO” e AULO TANEE -
“M01”  ------- Smpling:HOLD
“IT0"  ------ Integration time:2ms
“GA1™ e Input amplifier gain: X 10
“AL1"  ------- Auto range level:2000
“RM1™ oo COMPARE operation ON
“PVS507 -eemee VS50V

“PHL1E+12, 1E+7”
.- Upper limit value:1X10'%2Q,
Lower limit value:1x107Q,

“$SRE24" ---- Setting the service request enable
register to "24"
“DSE12” ---eme Setting the device event status
enable register to "12
120 Comment sentence
130 Setting the discharge state
140 Setting the operation state
150 Setting the charge state
160 Waiting for 10ms
170 ‘Setting the measurement state
180 Comment sentence
190 Executing the contact checking
200 Receiving the contact checking result data
210 Branching to the line number 240 if the result
: data is "17 (NG)
220 Saving the "CONTACT” indication
230 Branching to the line number 250
240 Saving the “NO-CONTACT" indication
250 Comment sentence
260 Enabling the interrupt form the GPIB
270 to 290 Comment sentence
300 Waiting for the external trigger to be applied
at the line number 300
310 Interrupt processing routine name
320 Reading the status byte by polling the meter
325 Receiving measured data
330 Branching to the line number 410 if the bit 3 of
the status byte is "0”
340 Executing the read command of the device event
register
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» Description of program example2 (Continued)

Line number Description

350 Reading the device event register

360 Branching to the line number 390 if data bit 2
is "1”

365 Branching to the line number 410 if the data bit
3 is 70

370 Saving the “HIGH” indication

380 Branching to the line number 415

390 Saving the "LOW" indication

400 Branching to the line number 415

410 Saving the "GO0 indication

415 Displaying the measured data, and results of
contact checking and COMPARE operation

420 Enabling the interrupt from the GPIB

430 Returning to the main processing routine

440 " | Ending the program
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(3) Example of Dielectric Strength Test on a.Transistor

The current at puncture is set to 100 « A and generated voltage
is read when the applied voltage is increased 1V by 1V starting
with 101V and the current exceeds 100 u A.

* Program example3

+ Data example

10

20

30

40

50

60

70

80

90

100
110
120
125
130
140
150
160
170
180
190
200
210
220
230
240
245
250
260
270
280
290
295
300

|
] EXAMPLE 3

!

DIM A$[20]

CLEAR 701

!

OUTPUT 701;“S1, RIO, RO, MO1"
GUTPUT 701;°“IT1, GA3, ALO, RM1”
OUTPUT 701; “PHL100E-6, 0E-12"
OUTPUT 701; “#SRE9, DSE8”

]

OUTPUT T01;“MD2"

OUTPUT 701;“PVSQ~”

QUTPUT 701;"0T1"

OUTPUT 701;*MD1”

WAIT .01

OUTPUT 701; “MDO”

OUTPUT 701;“%CLS”
Vs-data=101

QUTPUT 701;"PVS";Vs.data
TRIGGER 701

S=SPOLL(701)

IF BIT(S,0)=0 THEN 210

IF BIT(S, 3)=1 THEN 270
Vs-data=Vs-.data+l

IF Vs-data=1001 THEN 295
GOTO 190

|

OUTPUT

ENTER 701;A$
PRINT A$
OUTPUT 701;%0T0"
END

“PVS?”

PVS 0205.0
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* Description of program example3

Line number Description
10 to 30 Comment sentence
40 Reserving the data area
50 Initializing the GPIB interface device
60 Comment sentence
70 to 100 Setting the meter parameter
“s1° === GRQ stop
“RI0O"  ----—- Current measurement
“RO” - AUtO range N
“M01”  ------- Sampling:HOLD
“IT1” ------ Integration time:1PLC
“GA3” -~ Input amplifier gain: X 10000
“AL0”  ------- Auto range level:20000
“RM1”  ------- COMPARE operation ON
“PHL100E-6, OE-12"
- Upper limit value:100 zA
Lower limit value:0 pA
“$SRE9” ------- Setting the service request enable
, register to "9”
“DSE8” ------ Setting the device event status
enable register to "8”
110 Comment sentence
120 Setting the discharge state
125 Setting the VS data to OV
130 Setting the operation state
140 Setting the charge state
150 Waiting for 10ms
160 Setting the measurement state
170 Clearing the status byte register
180 Setting the initial value (101V) of VS data
variable
190 Setting the VS data
200 Starting the measurement
210 Polling the meter to read the status byte
220 Branching to the line number 210 if the bit 0 of
the status byte is "0
230 Branching to the line number 270 if the bit 3 of
the status byte is "17
240 Adding "1” to the VS data variable data
245 Branching to the line number 295 when VS data is
. set up to 1000V
250 Branching to the line number 190
260 Comment sentence
270 Executing the command to read VS data
280 Receiving the VS set data
290 Displaying the data
295 Setting the stand-by state
300 Ending the program
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1.

INPUT/OUTPUT SIGNALS
The meter has the input/output signals for control shown below.

Handler interface
COMPLETE output signal
TRIGGER input signal
LID SIGNAL input signal

o * o *

The following describes the above signals in order.
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7.1 Handler Interface

The handler interface is the input/output signals to control the
timing with the automatic equipment in the capacitor manufacturing
line and external equipment including the auto prober and fixture.

. Input/ | Pin Pin | Input/
Signal name Output No @ No | Output Signal name
TRIGGER Input ] j— i | 13
2 ] 14
3 15 | Input | LID SIGNAL
4 16 | Input | CONTACT START
SIGNAL GND GND 5 17 | GND SIGNAL GND
SIGNAL GND GND 6 18 | GND SIGNAL GND
7 19
COMPLETE Qutput 8 20
COMPARE LO Qutput 9 21 | OQutput | EOM
COMPARE GO Qutput | 10 22 | Output | INDEX
COMPARE HI Qutput | 11 | _—p I~ | 23 | Output | ALARM
NO CONTACT | Output | 12 — 24
X

Figure 7 —'1 Description of Handler Interface Connector Pins
(1) Connector used (Equivalent of DAIICHI DENSHIKOGYO Product)

8340A body side:57-40240
Connection cable side:57-30240
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(2)

Signal Level

The input/output signals are set to the TTL (equivalent of

SN74LS series) level.

Negative logic (Active low)

HI level :

LO level

+2.7V to 5.25V (Output signal)
+3.2V to 5.25V (Input signal)
0 to 0.6V (Dutput signal)

0 to 0.5V (Input signal)

The output signal is equivalent to the SNT4LSO7N product and
pulled up to 5V inside the open collector.

TRIGGER Input
Pulse width

Chattering

CONTACT START Imput
Pulse width

Chattering

COMPLETE Output

Pulse width

LID SIGNAL

: Measurement start signal
: 100 S or more (Operated at the fall

of pulse)

: 5ms or less

: Contract-checking start signal
: 100 S or more (Operated at the fall

of pulse)

: 5ms or less

: Negative pulse signal is output when

measurement operation ends and data
can be output.

: Approx. 500 S (Negative pulse)

: Lid operating signal

Operated as shown in Figure T7-2.

LID SIGNAL —

Internal operation| Operation state

(In normal
mode)

Internal
operation

Stand-by state

Program start

Program stop (Stand-by state)

(In program mode)

Figure 7 - 2 LID SIGNAL Timing

Mar 30/07




8340A
7.1 Handler Interface

3

® Other QOutput Signals

COMPARE LO, GO, HI : As the result of comparator operation,

NO CONTACT

INDEX

EOM(End Of Measure)
: Becomes low level after completion of

ALARM

any one of LO, GO, and HI signals becomes
low level.

: As the result of contact checking, the

signal becomes low level for judgment of
imperfect contact.

: Shows minimum time necessary for

measurement.
The signal becomes_low level after
completion of measurement.

measurement operation. (The signal is
output at the same timing with COMPLETE.)

: Becomes low level for internal trouble

or breakdown.

Handler Interface Timing.

@ At Start of Measurement

TRIGGER
Input LJ AAI—J
“Qutput .
EOM Output —J \—-I
COMPLETE
Output LJ
peratfion
Interna! Measurement judgmeht easurement
Operation
Judgment Judgment
Comparator result HI/GO/LO result HI/GO/LO
Operation
. Contact
Handling e Changeable| Contact time
ime
Figure 7 - 3 Handler Interface Timing
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® At Start of Contact Checking

CONTACT
START Input LJ LJ
INDEX Output ———J l |
EOM Output —J ;—J
COMPLETE

Qutput L‘147

Contact Dperatjfion Contact

Internal Leasurement judgmeLt measurement

Operation

NO CONTACT Judgement result OK/NG | Judgement result OK/NG
Qutput

Handling Contact time | Changeable | Contact time

Figure 7 - 3 Handler Interface Timing (Cont’ d)
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® When start of contact checking is detected during measurement.
(Measurement is interrupted.)

TRIGGER
Input LJ

CONTACT

START Input LJ

INDEX Output L |
EOM Output N I - L

COMPLETE

Output :---Measurement is interrupted.
Internal Feasurement Contact Operafion
Operation measurement |judgment

Comparator Judgment result (HI/GO/L0) No change
Operation

Judgment
NO CONTACT Judgment result OK/NG result OK/NG
Qutput
. Contact Contact
Handling timing timing Changeable

Figure 7 - 3 Handler Interface Timing (Cont’d)
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@ When start of measurement is detected during contact checking.

CONTACT LJ
START Input .
2ms or more is necessary.
TRIGGER
LJ

Input

INDEX Output — |

EOM Qutput -———J ) ”
COMPLETE Output I‘J

Contact |Operation easure-iOperatl/ion
Internal measuremedjudgment r ment |judgment
Operation

NO CONTACT Judgment result OK/NG | Judgment result OK/NG
Qutput

Comparator Judgment result (HI/GO/LO) JUdﬁ??gb;f?UIt
Operation
Handling Contact time Changeable

Figure 7 - 3 Handler Interface Timing (Cont’d)
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® When measurement start and contact checking are
simultaneously detected.
(Only in this case, contact checking is executed after
measurement. )

TRIGGER
Input —W—J
10 or less
CONTACT maly
START Input L—J

or
TRIGGER Input LJ
10 or less

()

CONTACT =<
START Input L

INDEX Output _ |

EOM Output — “ L
COMPLETE Output L—ri

easure-0peration |Contact [Operatiion
ég;i;??;n WMent judgment |judgment |judgment

Jud t
Comparator r:siTin (H1/G0/L0) | Judgment result (HI/GO/LO)
Operation
Judgment result

NO CONTACT Judgment result OK/NG 1 8 5§>NG
Output
Handling Contact time Changeable

Figure 7 - 3 Handler Interface Timing (Cont’ d)
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7.2 COMPLETE Output Signal

The COMPLETE output signal is the output signal to notify end of
measurement to the outside. The signal is also output at the end
of one cycle for program measurement.

The output signal is set to the TTL (equivalent of SNT4LSO7N)
level, which is the negative pulse signal with open collector
output.

HI level ¢ +2.7 to +5.25V 400z A max.

L0 level : 0 to +0.6V -5mA max.
Pulse width : Approx. 500z s (Negative pulse)
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7.3 TRIGGER I nput Signal

The TRIGGER input signal is the input signal to externally start
measurement, which also makes it possible to start program
measurement. After measurement starts, the signal is effective
when SAMPLING on the front panel of the meter is set to HOLD.

The input signal is the negative pulse and starts the sampling at
the trailing edge.

HI level : +3.2 to +5.25V

L0 level : 0 to +0.5V B

Pulse width : 100u«s or more (Operated at the fall of pulse)
Chattering : 5ms or less
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.4 LID SIGNAL Input Signal

The LID SIGNAL input signal is the input signal to operate the
fixture 1id. The signal controls the operation/stand-by states
in the normal measurement mode and the program start/stop in the
program mode.

Figure 7-2 shows the LID SIGNAL timing.

HI level : +3.2 to +5.25V
LO level : 0 to +0.5V
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8340A

Selection of BCD OUTPUT

81 Selection

The

isolated from the analog systen,
by connecting external units.

o f

BCD OUTPUT

8340A realizes three types of outputs -- OFF (all high), BCD,
and binary -- from the BCD OUTPUT connector on the rear panel.
Select a type of output by setting parameter.
parameters, see Item 4.5.2 "BCD OUTPUT".
Because the signal for BCD and binary outputs is completely

the analog system is not affected

81.1 BCD Output

For how to set

Measured data is output as parallel signals in the form of the BCD

(1-2-4-8) code.

data by a printer and interface for other units.
Data stored in the internal memory is not output.

(1) Data Output Connector

The BCD output is used for printout of measured

Connector used (Equivalent of DAIICHI DENSHIKOGYO Product)
8340A body side
Connection cable side

: 57-40500
: 57-30500

Figure 8-1 shows the relationship between output data name and

pin number.
Function EEL _Eé? Function
SIGNAL GND | 1 2611 %
[ 10° (1] 2 2712 EXPoodnai“at Elpbnnt.\
digit |2[3 28 4 10%datas 4o )
4 29 J data /J
(LSD) | g5 30]1)
‘ (1] 6 31| 2 | Exponent
ti X
satzse 10" i g gg gJ polarity
output dlgltS ' s[ 9 34 1
. (1110 3512 .
10 2[11 36 | High | Function
digits | 4}12 37 |1evel| data
. 8113 38| 4
1114 398
10° 215 4011
digits | 4116 41 2 .
x g L 8 17 421 4 Unit
/ ‘ (1118 43| 8
Nantissa 10 2119 44 1
V”.”" " digits| 420 25 2] Decimal point
L L 8] 21 46| 4
x 11 22 47 | Priat coasand output sigaal
.5“"“‘ “Nastissa 21 23 4 8 | Exteraal start imput signal
data- [ ootarity | 4] 24 49| NC
L 8] 25 50| SIGNAL GND

¥ The indication in parentheses is used for resistance measurement.

Figure 8 - 1 Description of BCD Data QOutput Connector Pins

8 -2
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(2) Signal Level

The output signal level uses the TTL (equivalent of SNT4LS

series) level as follows:

@® Data Output : BCD (1-2-4-8) code

Positive logic

HI level : +2.7V to +5.25V
400 z A max.

LO level : 0 to 0.6V
-5mA max.

® Print command signal : Positive pulse

HI level
400

: +2.7V to +5.25V

£ A max.

LO level : 0 to 0.6V
-5mA max.
Pulse width : Approx. 500« S

Approx.

—| 50048 |e—

+2.7 to 15.25V

0 to +0.6V

® Output Circuit

Equivalent of 3.3kQ

Equivalent of
SN74LSO6N

o
. o0
i
1
1
1
i

SN74LS374N +5V. ' Print command signal pin
_f\ -—'V\/j ‘ g p

1, 50 pin
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(3)

4)

@

Qutput Data Contents
Measured Data

Value : Five digits (The following shows the relationship
between digit and decimal point.)

-|ls/ajals
LI

105 10* 10° 10% 10' 10° Decimal point

Polarity : To be output in four bits as 10° digit data
Decimal point : To be output in three bits
Unit : To be output in four bits
Others : To be output in four bits as function data

for discrimination of type of data
Table 8-1 shows data output codes.
Print Command Signal

The print command signal with the pulse width of approx. 500
¢s is output to the pin 47 synchronously with the end of
measurement for one sample. Data contents are guaranteed by
the output timing of the signal.

External Start Input Signal

When SAMPLING on the front panel of the meter is set to HOLD,
it is possible to externally input the measurement start signal.
The external start signal inputs positive pulse between the pin
48 and the SIGNAL (1, pin 50). When inputting the start signal
repeatedly, input it after the print command signal is output.

HI level : +3.2 to +5.25V

L0 level :0 to +0.5V

Pulse width : 100us or more (Operated at the rise of pulse)
Chattering : 5ms or less

8 - 4 Mar 30/07
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Selection of BCD OUTPUT

Table 8 - 1 Data Output Codes

gzézut Qutput data rode

8 4 2 1
0 0 0 0 0
1 0 0 0 1
2 0 0 1 0
3 0 0 | 1
Data 4 0 1 0 0
5 0 1 0 1
6 0 1 1 0
7 0 1 1 1
8 1 0 0 0
9 1 0 0 1
Blank (Space) 1 1 0 1
Blank (Space) 1 1 1 1
Negative (—) 1 0 1 0
Polarity Positive (+) 1 0 1 1
— Blank " (Space) 1 1 1 1
10° 0 0 0
10! 0 0 1
Decimal 107 0 1 0
point 10° 0 1 1
10* 1 0 0
10° 1 0 1

OVER (=)

GO (Space)

Lo (>)
Function HI (<)

data

NULL (L)
Others (Space)

Data when limiter is applied (#)

i e = T e o S — T )
—_ e - O O = O
bt e - O D = O
—_ O = OO O

1
0

: HI level
: LO level

Mar 30/07
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Table 8 - 1 Data Output Codes (Cont’d)

Code
g:;EUt Qutput data
8 4 2 1
Unit Q (Q) 0 1 0 0
A (Space) 1 1 1 1
1 : HI level
0 :LO level

Note: Data in parentheses shown by the polarity, function data,
and unit is the print character when connecting the TR6198
digital printer.

When function data is simultaneously produced, the priority
for indication is given as shown below.

Data when limiter
Over ——— is applied ——— L0/G0/HI ——— NULL
High Low

(5) Data output example of each IM/RM (For TR6198 digital printer)

Table 8 - 2 Data Output Example

IM/RM Indication BCD data output

----------------- Exponent polarity
-------------- Exponent data
------------ Mantissa polarity
Mantissa data
Decimal point

......

§ - Unit

€rmmrmmmcccccccacaa
Gmmmmmm e

I l\:ll { . ‘\:l |

IM +199. 99pA -9 =+ .19999
+1.9999nA -9 £ 1.9999
+ 99.99u4A -6 = 099.99

1.999 + 3Q + 03 1.999Q

RM 1.999 + 12Q + 12 1.999Q

9. + 1Q + 01 0009. Q

9.9 + 13Q + 13 009.9Q
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81.2 Binary Output

Measured data is converted into binary parallel data and output.
The data stored in the internal memory is not output.

(1) Data Qutput Connector
The connector used is common to that for BCD output. See
Item (1) of 8.1.1.
Figure 8-2 shows the relationship between output data name
and pin No.

(2) Signal Level

The output signal level is the same with that of BCD output.
See Item (2) of 8.1.1.

(3 Output Data Contents

® Mantissa Part Data
The mantissa part data is output between 0 and 32768 in the
form of 15-bit binary absolute value.
The signal level uses positive logic.

® Mantissa Part Sign
The sign shows the polarity of mantissa part data.
The signal level uses positive logic, which is "+" for 0 and
"-" for 1.

® Exponent Part Data
The exponent part data is output between 0 and 128 in the
form of 7-bit binary absolute value.
The signal level uses positive logic. ,

@ Exponent Part Sign
The sign shows the polarity of exponent part data.

The signal level uses positive logic, which is "+” for 0 and
"-" for 1.
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®

Function Data

The data shows the measurement state. The following is the
description of each pin. .
The signal level uses positive logic.

b7

b6 | b5 | b4 | b3 | b2 | bl | bO

0 : Compare Operation is OFF.
1 : Compare Operation result

is Lo.
2 : Compare Operation result
is Go.
3 : Compare Operation result
is Hi.
- RM for Vs = 0

- Overload (RM)

- Limiter detection
- NULL ON

-- Measurement error

-- Over-range

8 -8 Mar 30/07
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Function Pin No. : Pin No. Function
SIGNAL  GND 1 O 26 20
90 2 27 2! Exponent
91 3 28 22 part data
22 4 4 29 23 7-bit binary
98 5 E:;;~‘§~‘f;%/ 30 | 2¢ (Absolute
94 6 Cg rC__g 31 2°5 value)
5 ]
Mantissa 28 7 HHE L 32 2 :
part data - 2 8 il il 33 SIGN-Exponent part
15-bit 27 9 0ol 34 1 Low sigh
, 2° 10 i ili 35 level
e e |20 [ il ili 36| ) High
vafﬁe;‘ 910 12 il ili 37 level
21t 13 ) ol 38 b°
212 14 il 39 b!
213 15 ili il 40 b?
% 214 16 o 4 41 bS
Mantissa - SIGN [ 17 :: ” 42| pe [Function data
part sign , 18 (o R s 43 b*
19 D 44 be
20 Q\ 45| b7
21 / 46 Low level
Low level 9 ™59 Y R
23 48 Taru: tlessl™"
24 O 49 | NC
25 50 SIGNAL  GND
%
Mantissa part sign
Exponent part sign
0: +
()

Figure 8 - 2 Description of Binary-output Connector Pins
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82 D/A Output

Measured data is converted into analog signal by the D/A converter
and output to the DA OUTPUT terminal on the rear panel.

The conversion output can be set to any number of digits within
three consecutive digits among data displayed by the full scale of
1V. The +50% offset voltage can also be set.

(1) Specification

Output voltage : -1 to +1V
Conversion accuracy : +0.2%*2d
Qutput resistance :1Q or less
Maximum load current: *0.5mA
Qutput terminal : Binding post

(2) Setting the number of digits for output data

See Item 4.5.1 "DA OUTPUT".

Figure 8-3 shows the relationship between indicated data and
output voltage.

OQutput voltage

m
1v
— = “AAA”
e 0.5V - :
- E ”' - : ’,’ E ubbbﬂ
e v (+50% offset)
- 399 =500 0 500 399 Indicated data
-0.5V
-1V

Figure 8 - 3 OQutput Voltage of DA OUTPUT

- CAUTION

When +50% offset voltage is set ("bbb”), output with no
polarity is generated as shown by a dotted line in Figure 8-3.
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9.

TROUBLESHOOTING AND CALIBRATION

This section describes the troubleshooting method when a trouble occurs in
the meter and the calibration method to maintain the measurement accuracy.

9 -1 Mar 30/07
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8340A
Before Requesting Repair

9,

1

Befor Requesting Repair
If a trouble occurs during operation of the meter, troubleshoot
the meter according to Table 9-1. If the trouble is not settled
even after troubleshooting, contact an ADC CORPORATION sales
representative.
Even for the repair of the following troubles, we will ask you for
the repair charge if they are repaired by us. Therefore, make
troubleshooting according to the table below before you request
repair to us.
Table 9 - 1 Troubleshooting Items
Symptom Probable cause Remedy
No indication 1. The power fuse 1. Replace the fuse with
appears. blows. the attached one.
(See Item 1.3.5.)
Measured value is 2. The IM/RM or range | 2. Recheck the IM/RM or
unstable or is incorrectly set. range setting.
abnormal. 3. The power frequency 3. Adjust the frequency
is erroneously set to the AC power
to 50 or 60Hz. frequency used. (See
Item 4.5.4.)
Though the input 4, The cable is 4, Connect the input cablég
signal is applied, connected to an to the correct input
no measurement is incorrect terminal. terminal.
executed. 5. The input protec- 5. Replace the fuse with
tion fuse blows. the attached one.
6. The measurement (See Item 1.3.5.)
state is not set. 6. Press the MEASURE key
7. The cable is to set the measurement
disconnected. state.

7. Check the cable with a
multimeter and replace
it if it is faulty.

No voltage is 8. The voltage is set | 8. Check the generated-
generated. to OV. voltage set value.
9. The discharge 9. Press the CHARGE/
state is set. MEASURE key to set the
10. The state is stand charge/measurement
-by because over- state.
voltage input is 10. Remove the connection

defected.

cable.
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92 Calibration

This section describes the calibration method with one cycle of
measurement accuracy assurance period (six months) to maintain the
measurement accuracy shown in Section 12. "Performance data”.

and Precaution

.21 Pr n
bration

eparatio
for Calii
The following describes the equipment and precautions for
calibration.

(1) Equipment Necessary for Calibration
Use the equipment in Table 9-2 or those with the performance
equal to or better than that of the equipment in Table 9-2 as
the standard equipment.

Table 9 - 2 Equipment Necessary for Calibration

Calibration Range Accuracy Recommended
equipment equipment
Standard DC +0mV to £20 | Within 6161
voltage +0.005% (From ADC Corp.)
generator
Standard *0uA to Within 6161
direct-current | +2mA +0.01% (From ADC Corp. )
generator

0 Q to 20MQ | Within £0.01%

Standard
resistor 100MQ Within *=0.03%
16Q Within *0.14%
106Q Within =0.14%
Digital . 0 to 1000V Within 6871E , 6581
voltmeter *0.005% (From ADC Corp.)
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(2) Cables Necessary for Calibration
Table 9-3 shows the cables necessary for calibration.

Table 9 - 3 Cables Necessary for Calibration

Product name Standard
Input/output cable A01010
Input cable BI-109
TRIAX-BNC cable A01011+A04207
+BNCJ-MP adapter

(3) General Cautions for Calibration
@® Use the specified voltage for the AC power supply.

® Use parameters according to the power frequency to set the
frequency to 50 or 60Hz.

® To connect the power cable, Check if the power switch is
turned off. :

@ Perform calibration under the ambient conditions shown below.
i Temperature : +23Cx3 °C
Relative humidity: 70% or less
Perform calibraton at the place free from dust, vibration,
and noise.

® Preheat each calibratin equipment for the specified time.
Preheat the meter for 1 hr or more. (For calibration)

® After calibration, it is recommended to indicate the

calibration date and the next calibration time limit using
a card or sticker.
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22 Calibration Data Initiali.zation

When initializing calibration data, the whole calibration data is
deleted and the typical value of calibration data is set.

If "ERR2” (Breakdown of calibration primary data) occurs,
initialize the calibration data. Then continue calibration
according to the procedure in Item 9.2.3.

The following describes how to initialize calibration data.

Operation
@® Turn off the power switch.
® Set the EXIT CAL switch on the rear panel to ON.

® Immediately after turning on the power switch, press the

AUTO

= ] key.

: ;- ON

ST T 0
] O
UUg0000O

Calibration correction mede

LOCAL

@ When the [] key is pressed, the initial value is set to
calibration data.

0 L
3l 005UEEE0

¥ During setting the initial value

o) VOL || SURF | Lo[6o] Hi|
005000004

End of initial value setting,
Calibration correction mode

=
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9.2 3

Calibration Method

For normal calibration, the calibration in the following Item (1)
is skipped and the calibration checking and adjustment in the
following Item (2) is executed.

However, any condition comes under the following three items,
perform the operation in both Items (1) and (2).

When an indication of the meter is deviated 10 counts or more
from that of the standard meter.

When calibration data is initialized.

When "ERR2” occurs.

The following shows key functions in the calibration mode.

EXIT CAL ON

Calibration

PRCM/NORMAL PRCM/NORMAL

correction mode

€ €3
LED OFF LED ON Talibration
"| operation mode

NULL

B.) : Calibration data

cowrane 0.5 digit DOWN

E7) : Calibration data

coer 0.5 digit UP

O : Calibration data

new 5 digit DOWN

[0 : cCalibration data
5 digit UP

|
1/0 ur
~{] : Checking of cach itce {2 : sclection of calibration
items and ranges
—— DA OUT
—— BCD OUT
— GPIB

LINE FREQ

OaV
180V
1800aV
-10v
20aA
20004

cHance

[ TTTTT]

a
DA CHECK ov 200uA
E +1V — 20uA
-1V —— 2000nA
F— 2000A

cwance —— 200A

2000pA
1/0 CHECK ALL 1
BCD OUT ALL 0
( HANDLER IF) ALL 0101
SIGNAL OUT ALL 1010

200pA
cwance

VS 10V range: 0OV
vS 10V range: 10V
¥S 100V range: OV
VS 100V range: 100V
¥S 1000V range: OV
vS 1000V range: 1000V
—— BUZZER OFF DA OUT OV

CHECK E LD ON DA OUT 1V

Hi ON

sowN

3
—— MAINTENANCE
— STARTY

E ) : start of calibration

[TTTTTTTT

ZXtT
[ : Exiting from cach checking mode

€T
: Input with numerical keys

NTER

O : Numerical key
x

oreRaTE

® ) :vS OPERATE/STAND-BY

Figure 9 - 1 Key Functions in Calibration Mode

9 -8 Mar 30/07



8§ 340 A
9.2 Calibration

(1) Calibration (Calibration operation mode)

Perform calibration for each item and each range.

up DOWN

Select calibration items with the [__] and [__] Kkeys.

—

urp

One item advances by pressing the [__] key and goes back by

DOWN
pressing the [__] key. The calibration items ranges between
® and @ . Items © through @ are the calibration for
current measurement, items @ through @ are the calibration
for voltage generation, and items @ through @ are the
calibration for DA OUTPUT.
For items @ through @&, the calibration is made by applying
the internal standard voltage to the AD converter.

(1-1) Calibration for Current Measurement
Operation (® through @)
@® Turn on the power switch.

® Set the EXIT CAL switch on the rear panel to ON.

O | VoL |[SURF | LoJ gof k1]
] OJ
U0s00000

Calibration correction mode

® Connect the input/output cable (A01010) to the meter and
connect the short bar as shown in Figure 9-2.

PRGM/NORMAL

@ Press the [F _] key, and the LED on the key lights.

O HEN
0 HEa000003

Calibration correction mode

cd
.C3
ca

n
u
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@-1 Connect the red and blue input cables to short-circuit the
input and perform the following procedures.
(Disconnect the black cable.)

START

@-2 Press the F _] key, and the LED on the key lights and the
calibration starts.
When the LED on the key goes out, the calibration for OmV
ends.

O HER
105000000

v Start of calibration

O HEN
|| || | 885000000

End of calibration

(mln)
J
(n)

® Connect the standard DC voltage/current generators with the
meter as shown in Figure 9-2 (C). (Disconnect the black cable.)

i uP
® Press the [__] key.

®-1 Set the standard DC voltage generator to +180.00mV.
S HEE
bialiniinn II II O O

O |ujju|l|lu ] ]

Unless the standard DC voltage generator can be set to the
indication value of the meter, adjust the value to the
output value of the standard DC voltage generator through
key-in operation. '

When the standard DC voltage generator outputs 170.00mV,
for example, set the value by pressing the keys

SET

99930094,

0 ENTER

Subsequently, unless the standard equipment output value
can be set to the indication value, set the value according
to the above procedure. For the setting range, see Table
9-5 to use the standard equipment within the range.
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®-2

®©

START

Press the F _] key to execute the calibration for 180.00mV
according to the procedure in Item @.

up
Press the [__] key.
DOWN U

P
When pressing the ___] key instead of the (__] key, the
preceding item appears.

Set the standard DC voltage generator to +1800. OmV.

O HEN
/|18||3|l8] /8| BER00000C

START

Press the  _] key to execute the calibration for 1800.00mV
according to the procedure in Item @.

Connect the black clip and the blue clip to the same
terminal.

up
Press the [__] key.

Set the standard DC voltage generator to -10.000V.

o T J 1[I ]
O O

18] 15118118 UMgUUUUL G

START

Press the © _] key to execute the calibration for -10.000V
according to the procedure in Item @.

Disconnect the black clip.
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up
D Press the __] key.

@-1 Set the standard direct-current generator to +20. 000mA.

O HER
IEa00000:

@-2 Press the © _] key to execute the calibration for
+20. 000mA according to the procedure in Item @.

J
(I

cJ
ca
cd
ca

uP
@ Press_the __] key.

@-1 Set the standard direct-current generator to +2000.0 « A.

O LI
O O
dWpUUL0U s

@-2 Press the T _] key to execute the calibration for +2000.0
u A according to the procedure in Item @.

J
(N

=)
)
€2
€2

up
® Press the [__] key.

@-1 Set the standard direct-current generator to +200. 00 z A.

O HEN L
HEs00000:

J
w

€2
0
)
€2

START

®@-2 Press the ] key to execute the calibration for +200.00
u A according to the procedure in Item @.

@ Connect the standard direct-current generator with the
standard resistance as shown in Figure 9-2 (b).
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®
®-1

®-2

up
Press the __] key.

Set the standard direct-current generator so that the input
current will be +20.000x A according to Table 9-4.

O HEN
HEE000000

J
(S

ca
ca
ca
ca

START
Press the ® ] key to execute the calibration for +20.000
©A according to the procedure in Item @.

uPpP

Press the [__] key.

Set the standard direct-current generator so that the input
current will be +2000.0nA according to Table 9-4.

O HEN
HEa00000:

J
L

€2
€2
£o
€2

START
Press the © _] key to execute the calibration for +2000.0
nA according to the procedure in Item @.
Connect the standard direct-current generator with the
standard resistance as shown in Figure 9-2 (a).

uPpP
Press the [__] key.

Set the standard direct-current generator so that the input
current will be +200.00nA according to Table 9-4.

O HER
HEa000000

Press the F _] key to execute the calibration for +200.00
nA according to the procedure in Item @.
9 - 11 Mar 30/07
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®
®-1

uPpP

Press the [__] key.

Set the standard direct-current generator so that the input
current will be +20.000nA according to Table 9-4.

o ] HEN L
HEa000005

cJ

AN
uiuJ

co

J
w

START

Press the = _] key to execute the calibration for +20.000
nA according to the procedure in Item @.

up

Press the [__] key.

Set the standard direct-current generator so that the input
current will be +2000.0pA according to Table 9-4.

o | HEN
MW s00000:

J
(1

€2
€2

NN
uiu

START

Press the B _] key to execute the calibration for +2000.0
pA according to the procedure in Item @.

up
Press the [__] key.

Set the standard direct-current generator so that the input
current will be +200.00pA according to Table 9-4.

5 T
HBs00000,

J
L

c3
=
(g
c3

START

@-2 Press the & _] key to execute the calibration for +200.00

pA according to the procedure in Item @.
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(1-2)

Calibration for Voltage Generation

Operation (@ through @)

@
@

®-1

@-1
@?-2

Make connection as shown in Figure 9-3.

up
Press the [__] key.

OPERATE

Press the [ _] key, and the LED on the key lights.

o T
BRI UJ
BB o

Read the indication value on the digital voltmeter to input
the value. When the voltmeter reads "-0.012 V", for
example:

SET

Set the [__] key.
wi 0 Q0QgQQ

+/ -

O BN
0
MEoBEEME S
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START

@-3 Press the © _] key, and the LED on the key lights and
the calibration starts.
When the LED on the key goes out, the calibration ends.

O BN ]
NEs00000 s

V Start of calibration

o ] RN
. [j ,
U nEREUL 5

End of calibration

L]

L]

up

vz Press-the [__] key.

5 R
]
QESIHG{RRL

Similarly to Item @, read the indication value on the
digital voltmeter to input the value and execute the
START

the calibration by pressing the E _] key.

O

CAUTION

Be sure to execute the calibration for voltage generation in
order of OV to full scale for each range.

The calibration is internally executed with the data for two
points of OV and full scale.

@ Press the [ff] key.

o [ (0]
O

ME50MEND o
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Similarly to Item @, read the indication value on the
digital voltmeter to input the valug and execute the

START

calibration by pressing the T _] key.

up
Press the __]  key.

O | HEN L
Vi IS [] II
aRERG

Similarly to Item @, read the indication value on the
digital voltmeter to input the value and execute the

START
calibration by pressing the © ] key.

up

Press the __]  key.

] HEN |
N0o00EEED

Similarly to Item @, read the indication value on the
digital voltmeter to input the value and execute the

O

START

calibration by pressing the ® _] key.

up

Press the [__]  key.

O | HEN
afariaifafa[c

Similarly to Item @, read the indication value on the
digital voltmeter to input the value and execute the

START

calibration by pressing the £ _]  key.
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(1-3) Calibration for DA OUTPUT
Operation

uPp
@ Press the [__]  key.

O HER
[] ey I'
JHoEEEEE -

Similarly to Item @, read the indication value on the
digital voltmeter to input the value and execute the

START
calibration by pressing the © ]  key.

uP
@ Press the [__]  key.

5 N I —
H ‘
g lEpDE o

Similarly to Item @, read the indication value on the
digital voltmeter to input the value and execute the

START

calibration by pressing the B _] key.

This completes the whole calibration. Then start the operation in
Item (2).

CAUTION

1. To execute the calibration for current measurement with
the 6161 , use only the ranges 200« A, 2mA, and 20mA.

2. For the calibration for the range of 200« A or less, use
the V function of 6161 and the standard resistor.

3. For the calibration for the range of 200nA or less, it is
recommended to use the input cables A01011 and A04207 for
the 6161 and 45 to decrease the influence of induction
noise.

4, The calibration for the range of 200nA or less (especially
for the range of 2nA or less) requires the time between
several seconds and several tens of seconds. Protect the
cable and body from vibration.
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(@) Connection of Ranges Between 200nA and 200pA

6161

DC STANDARD OUTPUT 8340A

prm——— Red [‘WDDOIE = _-_-_;_:,_,."

0000000 M‘"@ { — — ~ 'D_ﬁld-a g 39 &
N EE EEEE EEE [0S salEeenocoanna 229
D= (=] =) gg\% mEE : A . <
— 1 {Brack

GUARD
Blue 201011 +A04207
1 —
BI-109

-

3 HIGH VOLTAGE
”“ﬁlﬂ uow [

How to connect short bar

Figure 9 - 2 Connection for Current Measurement Calibration
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(b) Connection of Ranges Between 2. A and 20« A

6161
DC STANDARD QUTPUT
1 —ERE Pk
- — Red
cuaRD | || B1-109 gggg___:é
FRT— b
NARY Tt .
8340A S— c ,

l[_ — IEEoE)s| 696
tDlcls sniasanlccctons 09¢]

A01010

Black

(c) Connection of Ranges Between 200z A and 20mA

6161
DC STANDARD
QUTPUT 83404 -
e | a [_“]M I =T ] é?
oloclZa ibes e B 0|0 B0 -
i =) EEE \5%%”' Red | iOChcolsabmrssccone| 2298
5 foaleeacle2ml O =|tee] -
a == EEEE] EEE] =frolon

A01010

Black

Figure 9 - 2 Connection for Current Measurement Calibration (Cont’d)
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9.2 Calibration
8340A Red
‘];.....__ E:_ 8; ,"
e —— =l=l=R=) =199
fOos colsoansoao000 | aay
I -
Black
Blue
6581
...,‘ m“m R
% — B @ oo
2 0 Elwlm] sl l=la)
— SCooot oo
T
(L0O-G OPEN)
Black Red Blue
|
~ BI-109

Figure 9 - 3 Connection for Voltage Generation Calibration
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Table 9 - 4 Setting of Standard Direct(-current Generator
for Calibration

Indication Standard equipment Setting of 6161 %1
200pA 6161 +Standard resistor 2XRXx 10"tV
(106Q)
2000pA 6161 +Standard resistor 20X RXx10°t°V
(106Q)
20nA 6161 +Standard resistor | 2XRX107°V
. (100MQ)
200nA 6161 +Standard resistor 20X RX 1078V
(100MQ2)
2000nA 6161 +Standard resistor 2XRX10°%V
(IMQ)
20z A 6161 +Standard resistor 20X Rx10-8V
(IMQ)
200 A 6161 0.20000mA
2000 A 6161 2.00000mA
20mA 6161 20. 0000mA
-10V 6161 -10. 0000V
1800mV 6161 1. 80000V
- 180mV 6161 0. 18000V

¥1:

When the calibration value of the standard resistor is
0.9988x10'°Q,
Set the voltage of the

R:Calibration value of standard resistor

the formula in Table 9-4.
V=20x0.9988=19. 976V

In this case, check if the meter reads

20000,

9 - 20

for example:
6161

to the following value using

START

before pressing the F )

key.
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9,2 Calibration

Table 9 - 5 Each Calibration Item Setting Range

Item Indication| Setting range Item Indication | Setting range
OmV 000. 00mV Only "000.00mV" | VS 10V VS 00.000V | -2. 000V to
' cannot be set. ov +2. 000V
180mV 180. 00mv +70.00mV to VS 10V VS 10.000V | +7. 000V to
+220. 0QmV 10V +11. 999V
1.8V | 1800. Omv +700. 0mV to VS 100V | VS 010.10V | -20. 00V to
+2200. OmV ov +20. 00V
-10V -10. 000v -7.000V to VS 100V | VS 100.00V | +70.00V to
-10. 000V 100V +119. 99V
20mA 20. 000mA +7.000mA to VS 1000V | VS 0101.0V | -200.0V to
+22. 000mA ov +200. OV
2mA 2000.0u« A | +700.0u4 to VS 1000V | VS 1000.0V | +700.0V to
’ +2200. 0 A 1000V +1199. 9V
200 A | 200.00uA | $70.004A to DA OUT DA 0.0000V | -0.2000V to
+220.00 A ov +0. 2000V
202 A | 10.000A | +7.000u4A to DA OUT DA 1.0000V | +0. 7000V to
+22.000z A 1v +1.1999V
21 A | 1000.0nA +700. 0nA to
+2200. OnA
200nA | 100.00nA +70. 00nA to
+220. 00nA
20nA | 10.000nA +7.000nA to
+22. 000nA
2nA | 1000. OpA +700. OpA to
+2200. OpA
200pA | 100.00pA +70.00pA to
+220. 00pA
CAUTION
1. If a value exceeding the above range is set, an input

error occurs when the [__] key is pressed.
If you input an incorrect value, press the [ _] key. Then
CE

the preceding data appears and you can set new data.

ENTER

9 -21
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(2) Calibration checking and adjustment (Calibration correction
mode)

After completing the calibration in Item (1), start the
following operation.

Operation
PRGM/NORMAL

® Press the [ _] key, and the LED on the key lights.

O VOL || SURF [_LEJ@”_’EJ
O] O]
N0p00000 -

Calibration correction mode

When performing only the calibration checking and adjustment
without executing the calibration in Item (1), start the
following operation because the calibration correction mode
is set when setting the EXIT CAL switch to ON.

The calibration correction mode and the calibration operation
PRGM/NORMAL

mode are changed over whenever the [ _] key is pressed.

® Table 9-6 shows the adjustment error range of each range.
Check the current range after executing zero cancel for each
range (see Item 4.3.1).
Though calibration is possible for full scale of up to 22000
in the calibration operation mode, the maximum measurement
indication is "19999” in the calibration correction mode
similarly to normal measurement. Therefore, for the checking
in Table 9-6, set the full scale to approx. 18000.

For 180.00pA, for example:
Set the voltage to V=180.00pAX0.9988x10'°Q
=1. 79784V
by assuming the calibration value of the standard resistor
as 0.9988x10'°Q.
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8.2 Calibration

Table 9 - 6 Calibration Checking Error Range
Error range
Range
Zero point + Full scale
20mA +1d + 34
2mA +1d + 3d
200 1 A +1d + 3¢
201 A +1d +3d
2ul +1d +3d
-200nA +1d +3d
20nA +1d +3d
2nA +1d + 54
200pA +2d +10d
10V +2.5nV +2.5nV
100V +25mV £ 25mV
1000V +250mV *250mV

® If measured values are out of the error range in Table 9-6,
make adjustment using the keys shown below.
NULL
(J : Rewrites the calibration data in the presently-
indicated measurement range so that it will be
decreased by approx. 0.5 digits.
COMPARE
(J : Rewrites the calibration data in the presently-
indicated measurement range so that it will be
increased by approx. 0.5 digits.
COEF
(J : Rewrites the calibration data in the presently-
indicated measurement range so that it will be
decreased by approx. 5 digits.
MEM R
(J : Reu ites the calibration data in the presently-
indicated measurement range so that it will be
increased by approx. 5 digits.

after
executing zero cancel

When make adjustment zero point of 200pA range,
pressing the above-mentioned key,
(See item 4.3.1).
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CAUTION

1. It is impossible to adjust the zero point for current
measurement and the voltage generation for ranges other
than the 200pA range.

2. For the 200pA range, it takes several minutes until
measured value is stabilized after the set voltage of the
standard equipment is changed over. Start the calibration
checking and adjustment after the value is completely
stabilized.

(3) Storing of Calibration Data
After completion of calibration, store the calibration data
through the following operation. However, it is not needed to
store the data when only the operation in Item (2) "calibra-
tion checking and adjustment” is executed and measured values
are kept within the error range but not corrected.

Operation

START

@ Press the T _] key.

o L
r ) Ume ]
LR DDD@D

} During storage of calibration data

0O VOL || SURF M@“H_I]
N O
UUeUU000 5

End of calibration data storage,
Calibration correction mode

(4) Cancel of Calibration Mode
- Operation
@® Turn off the EXIT CAL switch, and all calibration modes are

canceled and the state is changed to the normal measurement
mode.

9 - 24 Mar 30/07



8 340A
9.2 Calibration

(5)

Key Functions in Calibration Mode

In the calibration mode, key functions differs from those in

the normal mode. However, keys other than those in Figure 9-1
show normal functions.
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10.

DESCRIPTION OF OPERATION

This section describes the outline of operation theory of the meter.

10 -1
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10,1 QOutline of Operation

1001 Outline of Operation

Figure 10-1 shows the block diagram of the meter.

The meter uses two CPUs (microprocessors) one for control of the
AD converter, V-SOURCE, and I-V converter, and the other for
interface with external units and indication of data. Data is
transfered between CAPs by an optoisolator.

This section describes the guard section which functions as a
measurement part.
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Dutline of Operation

10.1
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10.2 IV Converter

10 2 IV Converter

Figure 10-2 shows the basic circuit diagram of the IV converter.

R:
Wy

INPUT

& +
A,
| i As As

Figure 10 - 2 IV Converter

The amplifier A, functions as a buffer amplifier to obtain high
input impedance and as a driving guard to guard input lines. The
amplifier A; changes equivalent input resistance by changing the
gain because the gain is variable.

The amplifier Ay is a differential amplifier to sense the voltage
at the both ends of the resistor R:.

10 - 4 Mar 30/07



8 340A
10.3 A/D Converter

1003 A/D Converter

The meter uses the input integration variable type A/D converter.
By selecting the integration time of 200ms, 100ms, 20ms (for
commercial power frequency of 50 Hz), or 2ms; it is possible to
set stable measurement with a high noise-rejection ratio or
highspeed sampling according to the measurement purpose.

Figure 10-3 shows the outline of A/D converter operation.

When s, is tuned on and the input voltage V.. is integrated and a
centain time elapses, the converter turns S. on, applies the
reference voltage V.. until the integrator output is turned
positive, and measures the duration if the output value of the
integrator U, is negative.

The converter repeats the above operation during the integration
time and turns S; off when the input integration time elapses.

In addition, the coverter keeps turning S. on until the integrator
polarity turns positive and ends the integartion. The polarity of
the integrator output is judged by the comparator U, connected to
the integrator output.

The results of counting the totaltime while S; is turned on are
used for the A/D conversion data.

ON

ON

S2 OFF

Integrator
OQutput

output
voltage

voltage

S, 0FF —

Ranging-amplifier R,

Reference V:e: o—0

Trarl Trefz TrefS

C.

S, -

—o0 W Micro
S: + Computer
R U1 U2 )

Figure 10 - 3 OQutline of A/D Coverter Operation

10 - 5° Mar 30/07






8 340A

1

1.

CONNECT INPUT/OUTPUT

This section describes the connection when the meter is combined with a

fixture or scanner.

CABLES

11 -1
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11.1 Connecting the Instrument to 12702A/B

Connecting the Instrument to 127T02A/8B

The 12702A/B resistivity chamber is an electrode and shield
chamber used for measuring volume resistance (ratio) and surface
resistance (ratio) of sheet, film and panel type samples. The
pressure of the electrodes can be adjusted to allow close
connection of samples of any hardness. A dial gauge makes it
possible to measure the thickness of the sample which is a
requirement for calculating volume resistance. The chamber is
also provided with a switch for selecting between volume and
surface resistance and a switch which turns off and on the applied
current as the lid is opened and closed.

12702A : ¢ 50 electrode
12702B : ¢ 70 electrode

Refer to section "3.2.6 Volume and Surface Resistivity measurements”
for information on volume resistance (ratio) and surface resistance

(ratio).
A01240/BI-110
A01009/A01233
8340A
- =)
L §E 12702A/8 ]

RESISTIVITY CHAMBER

SHORT BAR

Figure 11 -1 12702A/B Setup
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11.1 Connecting the Instrument to 12702A/8B
83404 12702A/B
i INPUT
L S ——— e .
I AD3008
Lo
L GUARD )
11 L X v source HiA
o T T AD3240 fi
Figure 11 - 2 12702A/B Connecting Diagram
Mar 30/07
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11.2 Connecting the Instrument to 12704

11

2

Connect

ing the Instrument to 12704

The 12704 resistivity chamber is a shield chamber used for
measuring volume resistance (ratio) and surface resistance (ratio)
of shield insulated samples. Sample installation is easy.

The chamber is also provided with a switch for selecting between
volume and surface resistance and a switch which turns off and on
the applied current as the lid is opened or closed. The diameter
of the main electrode is 50¢.

Refer to section "3.2.6 Volume and Surface Resistivity
Measurements” for information on volume resistance (ratio) and
surface resistance (ratio).

A01240/BI1-110

A01008/A01238

SHORT BAR
-—— LID SIGNAL

Figure 11 - 3 12704 Setup

B8340A 12704
INPUT
>
A 1= (oD o

[ A03008
Lo

= I GUARD ]
V_SOURCE _ HI

1

A01240

LID SIGNAL

|
C©
] MI-02

(;‘3- > o]

L

Figure 11 - 4 12704 Connecting Diagram
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11.3 Connecting the Instrument to 42

1

1.

3

Connect

ing the Ilnstrument to 42

The 42 resistivity sample chamber is a shield box used for
measuring volume resistance (ratio) and surface resistance (ratio)
of shield insulated samples. A short bar is provided for
selecting between volume and surface resistance. The internal
electrode can be removed to allow measurement of samples with
leads. The diameter of the main electrode is 50¢.

Refer to section "3.2.6 Volume and Surface Resistivity
Measurements” for information on volume resistance (ratio) and
surface resistance (ratio).

(@) Connecting the V SOURCE side

A01240/BI-110

A01011+A04207

SHORT BAR

(b) Connecting the INPUT side

A01240/8I-110

A01011+A04207

a2

SHORT BAR

Figure 11 - 5 42 Setup
(Measuring volume resistance)
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11.3 Connecting the Instrument to 42

(@)

Connecting the V SOURCE side

A01240/B1-110

A01011+A04207

42

(b) Connecting the INPUT side
A01240/BI-110
A01011+A04207
a2
8340A

SHORT BAR

SHORT BAR

Figure 11 - 6 42 Setup
(Surface resistance)
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11.4 Connecting the Instrument to TR43C

1.4 Connecting the lnstrument to TR43C

Like the 42, the TR43C is a sample chamber for measuring the
volume and surface resistivity ratio of insulation samples.
Continuous measurements of samples up to a temperature of 200°C
is possible.

The diameter of the main electrode is 50¢.

A01240/BI-110

A01011+A04207

8340A
TR43C

racy or-18
S l O:

Oum
E Qmr
e
S

5

|

SHORT BAR

Figure 11 - 7  TR43C Setup
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11.4 Connecting the

8 340A

Instrument to TR43C

(@ Volume resistance

Bl-110/ HT
8340A A0124¢0 C{
Red
To V SOURCE
<
Short bar
GUARD

measurment
Main electrogde

Guard electrog®

Main electrode

Guard electrode

Sample

Opposed electrode —

Opposed
electrode
Sample

8340A

ot

A01011+A04207

To INPUT]

(b) Surface resistance measurment

Short bar HT

8340A

Main electrode
Guard electrode

Sample

Opposed electrode

Main electrode

Guard electrog®

=V SOURCE

Opposed
electrode
Sample

8340A
To INPUT]

)

A01011+A04207

Tv SOURCE

o
-

[od
o

v

Figure 11 - 8

11 -8

42 or TR43C Internal Connecting Diagram
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11.5 Connecting the Instrument to 44

1.5 Connecting the lnstrument to 44
The 44 is a sample chamber for measuring the volume resistance
of insulating oil and liquid samples. The sample must have a
volume of approximately 50cc.

Table 11 - 1 Coefficient Setting

Electrode OPT | Refer to section "4.4.4 Setting of Volume-/
setting Surface-Resistivity Electrode”.

Electrode | 637 | Refer to section "4.4.5 Optional Electrode
coefficient Coefficient”.

Thickness 10 | Refer to section "4.4.6 Sample Thickness”.
t

BI-110

44

SHORT BAR

Figure 11 - 9 44 Setup
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11.86 Connecting the Instrument to 127064

116 Connecting the Instrument to 12T7T06A

The 12T706A test fixture is a sample chamber for measuring the
insulation resistance and voltage applied current of capacitors

and diodes.

Figure 11 - 10 Installation Terminals

AD 1240
AQ1008 / AQi23C
E3404A
SN 127064
=l ER 5
55| 908
—= = g | T ed=—t—c¢
_Q\_‘ 4 I ll‘ ®
T
SHORT BAR
- LID SIGNAL MI-02

Figure 11 - 11 12706A Setup
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11.6 Connecting the Instrument to 127064

83404 12706A

INPUT

i b

[ I A0100S
Lo

QE
A

NA

\t

\}/

—
Lamsn (

= GUARD :]
L i 5V SOURCE _ HI~
H T A01240 4
v T LID SIGNAL I
' S {o—
»1-02 T

c||——

Figure 11 - 12 12706A Connecting Diagram
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11.7 Connecting Multiple Samples with 127054, 7210 and 72101J

17T Connecting Multiple Samples with
127T05A, 7210 and 72101J

The 12705A 20CH test fixture is a sample chamber for measuring
the insulation resistance and voltage applied current of
capacitors and other electrical components. It allows the
connection of up to 20 samples. It can be used with the
8340A (measuring instrument), the 7210 and 72101J (scanner).
In this configuration, the system can be controlled by a personal
computer equipped with a GPIB interface to perform device
evaluation, selection, edging and high-speed measurement
simulations.

Figure 11 - 13 Installation Terminals

11 - 12 Mar 30/07



8 340A
11.7

Connecting Multiple Samples with 127054, 7210 and 72101J

Personal Computer

127054

PERSONAL COMPUTER

f —
s (5
oo / eow
CHS CHS
<25 N S T3y S AR
CHO! CHO
GPIB
83404 7210 L3> 3
=)k Iilogiit i o Do mfe D
L B2t laxa— | | [ RS
Qolobolndlonjcoccono mﬂ‘:"".x 0 o] t=1=c) 3
B | w— | a—
LI SIGMAL

8340A Input section

Short bar

Figure 11 - 14 127054, 7210 and 72101J Setup
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11.7 Connecting Multiple Samples with 127054, 7210 and 72101J

8340A

7210+ 72101J 1270SA

vss

i (1)

&

s
(1)
11
{

E%»

i)

0
\\»""""—((»_"'—'——

o—r—~

L0 s16 T

Figure 11 - 15

12705A, 7210 and 72101J Connection Diagram
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11.8 Connecting the Instrument to 12604

1

1.

8

Connecting the Instrument to 12604

The 12604 tweezer probe is used for insulation resistance
measurements of chip capacitors and other components. The tweezer
type probe of the measurement probe and voltage application probe
allows efficient measurement of small chip components. These

kind of measurements should be performed on a shield plate to
reduce the effect of induction noise. The A08076 Teflon insulated
measuring shield plate (200 X 200mm) is provided as an option.

A0B076

Shielded material

Conductor

Figure 11 - 16 12604 Setup
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12

SPECIFICATION

This section summarizes the standards and accessories (optional) of the
meter.
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8340A

1 Direct Current Measurement

121 Direct

Current

Measurement

Measurement | Maximum Resol- Measurement Temperature Settl-
Range Indication | ution Accuracy Coefficient ing
Value * (%of rdgtdigit) | £ (¥of rdegtdigit)/°C | Time
200pA 199. 99pA 10fA 0.7 + 6d 0.02 +0.5d 250mS
2nA 1999. 9pA 100fA 0.7 + 3d 0.02 +0.2d 25mS
20nA 19. 99904 1pA 0.3 + 3d 0.01 +0.2d
200nA 199. 99nA 10pA 0.3 + 3d 0.01 +0.2d o
2uA 1999. 9nA 100pA 0.15+ 3d 0.005+0. 2d
20z A 19.999 ¢ A 1nA 0.15+ 2d 0.005+0. 1d
200 A 199.99 A 10nA 0.1+ 2d 0.005+0. 1d 2m$
2mA 1999.9¢u A 100nA 0.1+ 2d 0.005+0. 1d
20mA 19. 999mA 1A 0.1 +2d 0.005+0. 1d

The measurement accuracy is shown as the value for six months
at the temperature of +23°C+ 5°C and the relative humidity
of T0% or less with the auto calibration set to ON converted
into = (% of reading + digit)

The temperature coefficient is shown as the value at the
temperature of 0 to 40°C and the relative humidity of 70% or
less converted into * (% of reading + digit)/C

The settling time shows the time until it reaches = 1% of the
final value when the input amplifier gain is set to " x10000",
excluding the range changeover time.

12 - 2
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12.2 Resistance Measurement

122

Resistance Measurement

Current Measurement Measurement Accuracy (Example for VS of 100V
Range Range (Q) and input amplifier gain of Xx10000)
200pA 1x10° to 3x10'° 0.8% + 14d
2nA 1x10°% to 3x10'° 0.8% + 11d
20nA 1X107 to 3x10'* 0.4% + 11d
200nA 1x10% to 3x10*® 0.4% + 11d
2uhA | 1X10° to 3x10'2 0.25%+ 114
20 A | 1X10* to 3x10*! 0. 25%+ 10d
2004 | 1Xx10° to 3x10*° 0.2% + 10d
2mA 1X10% to 3x10° 0.2% + 10d
20mA 1x10' to 3x10°¢ 0.2% + 10d

Measurement Accuracy
: = ((current-range reading term + 0.1% + input voltage
drop/generated voltage) + (current-range digit term
+ voltage-generation digit term))

Temperature Coefficient
: = ((current-range reading term + 0.008%) / °C +
(current-range digit term + voltage-generation digit
term) / °C)

Maximum Indication Value
:1 to 4 digits (1 to 9.999)

Settling Time
: Follows the current measurement range.
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12.3 Input Specification

123 Input Specification

Input Resistance

Current input amplifier gain
range
x 1 x 10 %X 100 %X 10000

200pA 106Q 16Q 100MQ | 10KQ or less
2nA 16Q 100MQ 10MQ | 1KQ or less
20nA 100MQ 10MQ IMQ | 100Q or less

200nA 10MQ IMQ 100KQ 11Q or less
2uA . IMQ 100KQ 10KQ 2Q or less
20z A 100KQ 10KQ 1IKQ 1Q or less

200 A 10KQ 1KQ 100Q 1Q or less
2mA 1. 1IKQ 110Q 11Q 1Q or less
20mA 180 Q@ 18Q 3Q 1Q or less

Input Voltage drop :+ (measured current x input resistance + 500xV)

Input bias current :30 fA or less (At the temperature of +23°C+1°C
and the relative humidity of 50% or less)

Input capacitance :30pF or less (Excluding the input cable)

Meximum allowable supply voltage
:1. 1kV peak
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8340A

Direct Current Generation

124 Direct Current Generation

Output Set Generation accuracy Temperature coefficient | Qutput noise
voltage | resolution| = (% of setting +digit)] = (% of setting +digit)/°C | (10-500Hz)
0. 000V

to 2. 5mV 0.1 + 10d (10mV) 0.008 + 0.5d (500V) 1mV p-p
10. 000V
10..03V ~

to 25mV 0.1 + 8d (80mV) 0.008 + 0.3d (3mV) 2mV p-p
100. 00V
100. 3V

to 250mV 0.1 + 8d (800mV) 0.008 + 0.3d (30mV) 5mV p-p
1000. OV

 The generation accuracy is shown as the value for six months at
the temperature of +23°C =5°C and the relative humidity of 70%
or less converted into = (% of setting + digit).

+ The temperature coefficient is shown as the value at the
temperature of 0 to 40 °C and the relative humidity of 70% or
less converted into = (% of setting + digit)/°C.

Qutput Current Compliance Setting
voltage
300mA 100mA 10mA
0.000V to 30.00V +300mA | £100mA | = 10mA
30.03V to 100.00V | =100mA | =100mA | =10mA
100.3V to 1000.0V | = 10mA | = 10mA | =10mA

Current compliance
shown below at the
humidity of 70% or
300mA: =300mA to
100mA: =100mA to
10mA: = 10mA to
Settling time :

accuracy (both source and sink) should be as
temperature of +23°C+5°C and the relative

less:

+500mA
+150mA
+ 20mA

t=

12 - 5

| A
Charge

Genuine resistance load t=3ms(MAX)
Capacitive load

t to

]

Converging
time
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8340A

Direct Current Generation

: Settling time (the time it takes to reach *=1%
of the value excluding the time required for
range switching)

C :Load capacity
V : Qutput voltage
i :Charge current (the maximum value is the
compliance value)
to : Convergence time (see table below)
Capacity ~
0.22uF | 22uF | 33uF
Qutput voltage
0.000V to 100.00V 0.1 3.0 7.0
100.3V to 1000. 0V 4.2 15 150
(msec)
Overshoot voltage
Load | Genuine
Outp resistance | 0.22uF 2.2uF |33 uF
voltage
0.000V to
100. 00V 0.05 0.05 3.0 3.0
100. 3V to
10000. V 0.05 36 24 10
V)
12 - 6 Mar 30/07
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12,5 Measurement Speed and Maximum Indication (Ror Current Neasurement)

125 Measurement Speed and
Maximum Indication
(For Current Measurement)

Integration time | Sample size for free run Maximum indocation

2m8 100 times/sec 3% digits 1999
1PLC 50Hz times/sec 4}, digits 19999
60Hz times/sec
5PLC 8.5 times/sec
10PLC 4.5 times/sec
4 X 10PLC 1 times/sec
8 X 10PLC ' 0.5 times/sec
16X 10PLC 0.3 times/sec

%1: When indication is set to OFF, auto calibration to OFF, and
memory store to ON.

12 - 7 Mar 30/07
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12.6 Input/Output Function

126 Input/Output Function

GPIB ; Follows IEEE std 488-1978.
It is possible to output measured data, generated voltage,
status, and error messages.
It is possible to use the binary packed format (IEEE 754,
Floating point).

Handler interface ;
Input/output signals timing with such external equipment as
the auto handler and fixture (24-pin Amphend connector)
Input ;*TRIGGER, LID SIGNAL, #%CONTACT START
output ;*COMPLETE, *EOM, *INDEX, *ALARM, L0, %GO, #HI,
#NO CONTACT

Single wire signal (BNC connector)
*TRIGGER (Input)
LID SIGNAL (Input)
*COMPLETE (Output)

BCD OUTPUT ;
Makes it possible to select the OFF, BCD or BINARY output
format. (50-pin Amphenol connector), TTL positive logic

D/A OUTPUT ;
Two or three optional digits of indicated data are DA
-converted and output.

OQutput voltage ; 1V

Conversion output ;Three-digit indication 000 to =999 —
0V to =0.999V
Setting of 50% offset is possible.
Qutput for offset(-500—0V, 000 —0.5V,
+499—0. 999V)

Digit selection ;19999 19999 19999 19999

Conversion accuracy ;=*0.2%*2d
(Guaranteed for six months at the

temperature of +23°C*=5°C and the

relative humidity of T0%)

OQutput resistance ;1Q or less

Maximum load current; = 0.5mA

Output connector ;Binding post

12 - 8 Mar 30/07
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12.7 Other Function

Other

Function

NULL
R=X‘XNULL
The measured data when NULL is set is subtracted from measured
data. ’
X;Measured value, Xvvri;Measured data when NULL is set

COMPARE
R(HI) ; X>Y
R(Go) ; Y=X=1
R(Lo) ; X<I

Measured data is compared with set data.
X;Measured value, Y;High-level set value, Z;Low-level set value

PRGM (Sequence program)
Typical sequence including capacitor lead measurement and JIS
C5102 are stored.
Setting item IS ; Automatic start cirrent value
TC ; Charge time
TD ; Discharge time
T™ ; measurement time

CONTACT(Contact checking)
Sample contact state is checked through C-measurement. Missing
capacitance of capacitprs can also be checked by initializing
the standrd sample.
Setting item ; Contact level, To be judged with n-fold of
- standard sample.

AUTO RANGE LEVEL
Auto range for current measurement can be selected in the
following three types ; 20000, 2000, and 200 for UP and 1799,
179, and 17 for DOWN.
This allows high-speed response measurement corresponding to
necessary number of digits.

DATA MEMORY
One thousand data values can be memorized.

BUZZER
The buzzer sounds in two tones (high-and low-pitched tones) for
Hi/Lo for COMPARE operation results, end of program, error
detection.
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12.8 General Specification

128 General

. Power supply

Specification

Normal-mode noise rejection ratio
: (For 50/60Hz =0.09%)

INTEGRATION TIME NMRR ECMRR

2ms 0dB 60dB or more

1PLC to 16X 10PLC | 60dBEL_E | 120dB or more

Effective-common-mode noise rejection ratio
: Above ECMRR(At DC and 50/60Hz=0.09% for
1kQ unbalanced impedance between LO and
GND terminals)
: Integration System
: Floating System
Data Indication : Seven-segment green LED
Unit/Exponent Indication : 5X7 dot matrix green LED
Input Terminal : - TRIAXIAL Connector (INPUT)
Black binding post (LO, GND)
Blue binding post (GUARD)

Measuring System
Input System .

Voltage Output Terminal : Red binding post (V SOURCE)
Input Protection Fuse : 1A Fuse
Maximum application voltage between terminals :
INPUT ---------- Between INPUT terminal and oter terminals ; 1100V
. peak (for 1 min)
LO --eemmeemmeee Between LO and GUARD terminals ; 1100V peak
LO --ormmreemeenen Between LO and GND terminalals ; 1100V peak
GUARD - Between GUARD and GND terminals ; 1100V peak

V SOURCE ---- Between V-SOURCE and other terminals ; 100Vpeak
(Set voltage of 0 to 100.0V), 1000Vpeak(Set
voltage of 100.03 to 1000.0V)

Preheating time : Approx. 30min(Until measured value falls into
the specified accuracy)

Operating environment range

: Temperature of 0 to 40°C, Relative humidity of

85% or less

Storing environment range

: -25°C to +70°C

: Set to the value specified when you ordered

Option No.

Standard 31 32 42 43 44

Supply Voltage

90 to 110 | 103 to 127 | 108 to 132 | 198 to 242 | 207 to 250 | 216 to 250

Power Frequency

48 to 66Hz

Power consumtion : 90VA or less
Qutside dimensions : Approx. 424(Width)x88(Height)x350(Depth)mm
Weight : 8kg or less

12 - 10 Mar 30/07
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12.9 Accessories (Dptional)

129 Accessories (Optional)
(1) Equipment

12701 test fixture
12702A/B resistivity chamber

(Variable pressure, Thickness measuremnt)
12704 resistivity chamber

42 ultra-high resistance measurement sample case

TR43 ultra-high resistance measurement sample case
(For high temperature) _

44 Iiquid resetance measurement sample container

12603 test lead
(2) Input Cable

A01009-50, -100, -150, -200 (TRIAX-TRIAX connector)

MC-04SX01, X02, X03, X04, X05 (TRIAX- 44 connection)

A01239-50, -100, -150, -200 (High-dielectric-strength TREAX
-TRIAX connector)

A01011-50, -100, -150, -200 (TRIAX-BNC connector)

A04207 (BNCJ-MP adapter)

12 - 11* Mar 30/07
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Al.1 GPIB Remote Ex

8 340 A
ecution Time

GPIB Remote Exec
(representative

Al

Applicable computer HP9000 series,

.
’

Program code execution time

Model 216, BASIC 2.0

GPIB
data bus |Program Code Response
Program code
c——————— execution time
Internal Receiving | Analysis Setting and Data transfer
process time time execution time time
setting time
-
Qutput
waveform (VS setting command)

(1) VS Setting

Program [Receiving and | Setting | Total(represent- | Measurement
code |apalysis time | time ative value) condition
PVS10. 000 3ms 2. 0ms 5. Oms Operate
PVS§100. 00 3ms 17. Oms 20. Oms |
PV§1000. 0 3ms 16. Oms 19. Oms
¥ The setting time is not included.
(2) Setting Operate/Standby
Program [Receiving and | Setting | Total(represent-
code |analysis time | time ative value)
0TX 2. Oms 13. 5ms 15. 5ms
Al - 2 Mar 30/07
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8 340 A
GPIB Remote Execution Time

(3) Contact check (When the contact initial ihtegral time is 2ms)

Program [Receiving and |[Execution [Data trans- [Total(represent- Measuremend
code janalysis time time fer time ative value) | condition
CNT? 2. 0ms 51. 5ms 0. 6ms 54. lms Charge mod¢g
(4) C,Z command
Program |Receiving and | Execution | Total(represent-
code |analysis time | time ative value)
C 1. 3ms 619ms 620. 3ms
1 1. 4ms 832ms 833. 4ms

(5) Change-over of range

The range change-over
and analysis time and

Program |Receiving and
code [analysis time

R2 to R9

1. Tms

R10

2.0ms

Al - 3

time is calculated by adding the receiving
execution time described below.
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Al.1 GPIB Remote Execution Time

Execution time (representative value) EUnit:msJ

Before
odification
After 200pA | 2nA | 20nA [200nA | 2. A 204 A200A 2mA | 20mA
modification
200pA 10.4)10.4 | 10.4| 10.4 | 10.4| 10.4 | 10.4 | 10.4
2nA 10.3 10.4|10.4|10.4|10.4|10.4 | 10.4| 10.4
20nA 10.3 | 10.4 10.4]10.4|10.4|10.4|10.4|10.4
200nA 10.3 | 24.5] 16.4 10.4)10.4|10.4 | 10.4 | 10.4
2uA . 10.4 | 24.5|30.5| 16.4 10.4|10.4 | 10.4 | 10.4
202 A 10.3 | 24.5| 30.5| 16.4 | 10.4 8.3| 83| 83
200 A 10.3124.5)30.5|16.410.4| 8.3 8.3 8.3
2mA 10.3]24.5|30.5|16.4|10.4| 8.3| 8.3 8.3
20mA 10.3124.5|30.5|16.4|10.4| 8.3| 8.3| 8.3

Measurement execution time (HOLD-TRIGGER)

' GPIB Measured
data bus GET data
Measurement
execution time
Internal Receiving | Analysis | Measured | data trans-
process time time time fer time
Measurement| Receiving and Measurement| Data trans- Total(repre- Measurement
of current | analysis time time fer time sentative value | condition
Measurement
2ms 0. 5ms 9. 8ms 3. 8ms 14. 1ms of current
NULL OFF
COMPARE OFF
AD CAL OFF
STORE OFF
1PLC 0. 5ms 27. 8ms 3. 8ms 32. lms Data output
mode OMO
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CHARGE kgy woreroerseoeeoserrss oo

Index
INDEX
[A] COMPLETE OUTPUT conmnmector -------- 2 -9
COMPLETE Output Signal -—--momoe 7-9
A display oo 2 -8 Connection for Coexistence of Isolated
A/D Converter -oooomrmmmmssesssesseees 10 - 5 and Earthed Samples - 3 - 14
Accessories (Optiomal) --oreemeeoeeee 12 - 11 Connection of Earthed Sample -~ 3 - 12
Accessories -oorrmrrmmemises e 1 -5 Connection of Isolated Sample -~ 3 - 11
AD CAL (MEAS key) oooomormssmsesse 4 - 10 Contact Checking ----orreememerseeoees 3 - 43
AD CAL -rroeememmmmmmmsmmsmmms s 3 - 35 12 -9
Adapter oo 1 -8 Contact Initial Integral Time
Address Setting oo 6 -6 (COEF key) «womrommeememsesmmmmenees 4 -39
APPLIED MEASUREMENT A § S | Contact Initialization
AUTQ Key woreeeeseossmsssorsmmmsmmmmss e 2 = 3 (CAL key) oreoweewemwmmmmsme 4 = 19
AUTO RANGE LEVEL ----oememmemsscmeome 12 = 9 Contact Initialization Offset
Auto Range Up/down Level - 4 - 13 Measurement (CAL key) ------------ 4 - 18
(MEAS key) CONTACT key ---eworeeeeee e 2= 4
Auto Range Up/Down Level - = -3 - 4l Contact Level (COEF key) = 4 - 35
Autorange Delay (MEAS key) 4 - 16 CONTACT  -oovovmmmmmmmmsmmmssmm e 12 -9
Autorange Delay ---oeeosemeemeesee 3= 5l Controller Interruption ---ooeee 6 - 24
Current Compliance (MEAS key) 4 - 12
(B] Current Compllance'~"~~"~- e 3= 40
Current Limiter (MEAS key) 4 - 12
Basic Format --ooomrmmmmsmmsnoieeeeees 6 -7 Current Limiter s 3= 40
BCD OUTPUT (1/0 key) ----roeoememe 4 = 43
BCD OUTPUT connector -—-----sseeesees 2 = G (D]
BCD Output - R - B .
8 -2 D/A QUtput -eeeessmmmmmmmsssssm e 8 -1
Before Requesting Repa1r~~"~"~~~ 8 -2 8 - 10
Binary Output - 8 -1 DA OUTPUT (I1/0 key) -wo-oeeeeses 4 - 41
Binary Packed Format --------oooeooe 6 - 11 DA OUTPUT connector --=----e-oeee 2 - §
Block Diagram ----ro-rmmesememseee 100 = 3 Data Indicator (COEF key) seeeeee 40— 38
bus cable oo 6 -5 DATA MEMORY ----oeeoeemoeeee R 2
Buzzer (COEF key) -ooeemeomesoeess 4 - 37 Data Qutput -oeeeeemsmemmcmmssseenes 6 -7
BUZZER --ooomrrmmmmmm s 12 - 9 Data Part o-eeesmemsemmessien e 6 - 15
Data Recall (MEM key) oo 4 - 40
(C] Data Storage (MEM key) ----oo-oooee 4 - 47
DC Measurement --o--esmmemrsmmesmsmieee 3 - 17
Cable rormermmmmmsssssms e 1-10 DESCRIPTION OF OPERATION - 10 -1
CAL key roomeememmmsmsmmsmssmsnee 4 = 4 Device Event Status Register -~ 6 - 30
Calibration Data Direct Current Generation -------- 12 - 5
Initialization oo 8 Direct Current Measurement -------- 12 - 2
Calibration Method -----e-mmeeoeesee 8 DISCHARGE key --orweseermsmesssmssmssiesiess 2 -4
Calibration state ----eooeermesee 3 Discharge --oeoeeommemmoemoseesseeiee 30 = 15
Calibration -----memrmmmemmmmmmmremmeemmemanenns 8 DOWN key ............................................... 2 - 3
2
3

Charge
COEF key e eeimeeressieeecmceimescoecsescescecmeeianas 4

Command Buffer ----rrmmmmmmmmmmminemicenen 6
COMPARE key ....................................... 2
Compare ............................................... 3

=N

=N

CDO-’)»P(\')U’I;F-DO(DG)U’I
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Index

Error Messages -------meemermmssmisinanneees
Error Register
Execution of Sequence Program =
EXT CAL switch - A

[F]

Format of Recall Data with Data

Number ----memremminmmennarenoes -
Front Panel
Fuse holder

Fuse Open Detectlon Message e
Fuse ----meeeeee e s

[G]
General Specification ---r-eeemeeee
Generated voltage indicator
GND terminal

GPIB
GPIB
GPIB
GPIB

(1/0 key)
COMNECLQL -ereerrrmmmrmmrmmmmranmmnmenans
remote execution time ~-------
Standard
GPIB status lamp ----m--mmmmesemeesmmeemens
GPIB system -
GUARD terminal -----mmmemmeemmeesmmemimenienes

[H]

HANDLER INTERFACE connector -
Handler Interface RRERRELEEES
Header on/off Selection
Header Part
HIGH VOLTAGE lamp
How to Set Auto-start Value

How to Set Charge Time ------mrmee
How to Set Discharge Time
How to Set measurement time

[N RN )

[\

—_ 0 DN

W o W
[\)

O U1 O O1 W =—

o

OO = LD DN W :: W U1 OO =

— O DN W

15
15
17
18

(1]
]/0 key LTI . |
IM/RM key ------------------------------------------- 2
IM et mreeaiesccseieeeineeienaieaaen s 3
Initialize Setting States seeeseeese 3
Input Amplifier Gain
(MEAS key) -rmeeereemeemeenee 4
Input Amplifier Gain -----oomeemmmeeees 3
INPUT connector --—---romomimmmmemmnoneeees 2
Iﬂput Error ....................................... 3
Input Resistance -—es-memmeromemneee 3
Input Specification -----oeeeeeeemeee 12
Input Voltage Drop ------mremmemmeeeeees 3
Input/Output Cable -=--orremrmmeemrs 1
Input/Output Function 12
INPUT/OUTPUT SIGNALS ----ereemeememmemenns 7
Integral Time (MEAS key) -----oee 4
Integration Time ~---remsimememrsneeee 3
IV Converter -—---emmmmmmemmssmneeee 10
(L]
LID SIGNAL INPUT conmector --—------ 2
LID SIGNAL Input Signal ------rmmeer 7
LIMIT display -----mmemmmemmmimeeeenens 2
Limiter Message ----rsemmsmommseees 3
Listener Specification -—----mmeeieees 6
LO terminal -oooeeeemmmmeesnenees 2
L0, GO, and HI display oo 2
LOCAL key ........................................... 2
LOWER Level (COEF key) ----eeemeoeeee 4
LTN 1amp ............................................... 2
[(M]
MEAS key ............................................... 4
MEASURE key -----reemmemmmeommmmemsesminnceenn 2
Measured Data Buffer --------oeeoeeee 6
Measured value indicator --------oer 2
Measurement of Surface
Resistivity --mmmemmsmimsmeeees 3
Measurement of Volume
Resistivity ----weremmmmemmeemncceeenee 3
Measurement Speed and Maximum
Indication ~----mrmmmemrmeemennee 12
Measuring Multlple Samples ----------- 11
MEM key R semeeeeees 4
Mesure ------mmmmmmm e 3
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Index
[N] [R]
Normal state ---rmrmremeremmemminmiaiien 3 -9 Rear Panel -----rmemmmmmmmmmmmecees 20 =
NULL key ----mommmmsmmmmmmmmmmm s 2 -4 Resistance Measurement
LT I 3 - 33 Indication (COEF key) - 4 - 30
12 - 9 Resistance Measurement ~-------e-o-r 3 - 22
12 - 3
[O] Resistance Operatioen Error
Message --oorommmmmmmm s e 3-5
OPERATE key rremreermssmisssmsssscsee 20 = 4 Response to Query Command --------- 6 -9
Operating Ambient Cond1t1ous ------- 1 -6 RMT lamp --eemmeemmesmsesssmsmmmmo oo 2 -5
Optional Electrode Coeffxclent RUN/HOLD Key -weeeeeeressemsmmmmemnmieseneeenees 2 -3
(COEF key) - - 4 - 32
Over-range Message-~"""""~~~~~~" 3 -4 [S]
Overheat Detection Message -~ 3 - T
Overload Message --roomomemmsmnoeeee 3 -4 S display crerreereessess e 2 -8
Overvoltage Detection Message 3-6 Safety Symbols -orsersemmmmmmmnmsees 2 -2
Sample Thickness (COEF key) e 40— 34
[(P] Sampling indicator -----rwmemeeomee 2 - 8
Self-test (CAL key) -wooeeeoemeoeermoeeoes 4 - 20
Parameter Key Functions 2 -6 Self-test Error Register - 6 - 33
4 -3 Sequence Program Operation
PARAMETER key e D = Example ----emeemmmmmmsmmes e 5-19
Plug - seeemmmsn e ] = 8 SeqUence Program -—-------wesmmseeeeees 12 - 9
Power Cable --------------------------------------- 1 -8 Sequence~~~"~"""-"~"~~~~~~"“"""" 5-2
Power connector o--eremeeessimeeeens 2 -9 SET key cememsseeseese s 2 -4
Power Frequency (I/0 key) - 4 - 46 Setting of Program Parameters 5-12
Power 0n ----rremeseesmems s 3 -2 Setting of Volume-/
POWER switch —oommmmmmmmmmmmemmineees 2 -3 Surface-Resistivity Electrode
Preheating Time -r-m-eemmrmemsmeneeees 1 -10 (COEF key) ---mmreemmsmmmmeseeess 4- 31
PRGM/NORMAL key ---roremrmmmmsmmmmnsnes 2 -4 SPECIFICATION seeeereeeneee 1202 ]
PRGM ....................................................... 12 - 9 SRQ lamp O 2 - 4
Program Code -~-mrmrmmrmmmemmmmrenese s 6 - 16 Standard Accessories r--seememeeeee 1 = 5
Program Example ------------------------------- 6 - 35 Standard Bus Cable -----mmeeemmmmmrenenens 6 -5
Program No.Q ----meemmemmemeenes 5 -2 Standard Event Status Register -~ 6 - 28
Program No.1 -~ 5 -3 START key -wemeessrmesssssssessnnmseceees 2 -4
Program No.2 - 5 -4 Status Byte Register --------mmreeeee 6 - 25
Program No.3 - 5-5 Supply Voltage ------mmeememmmmmmmemneeeeens 1 -1
Program No.4 -~ 5-6 SURF display ---e-mrmmmmmmmmmmmmmeiiescnens 2 -8
Program No.5 - 5 -7
[(Q]
Query Command ---eeeeeemmesemssssn e 6 - 15
I -3
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Index

[T]
Talker Specification -------ermeremeeee 6
Terminator ------emsmmmemmss s
TLK lamp ............................................... 2

TR43C Setup ---oomommmmmsmmsmmemsomeeee 1]
TRIG key -- . srsseeesene D
Trigger Delay (MEAS key) 4
Trigger Delay - 3
TRIGGER INPUT connector 2
TRIGGER Input Signal - 7
(U]
Unit Indication (MEAS key) -----ee 4
Unit indicator ----------------------------------- 2
UP key - seressiesees D
Upper Level (CUEF key) 4
(vl
V dlSplaY ........................................... 2
V SOURCE terminal ----esememmesmiscmee 2
Various Messages -—ooroommmmmmmmeess 3
VOL dlsplay ....................................... 2

Voltage Applying Current
Measurement ------esesereosseeeenee 3

[zZ]
Zero Cancel (CAL key) ---wereese 4
[(Q1]

Q dlSDlaY ........................................... 2

12604 Setup -----emmmmmeemmmseeesee e 1]
12702A/B Setup --e--eremmeemmsmsmenees 11
12704 Setup -r-erereemsemmmemeseeseeeees 1]
127T06A Setup ----eeeremmermmmmemeseeeoeees 11

42 Setup oo [
44 Setup ferecerscmeeimceccioaniecarenmtasecaroctoananan 11
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17
22

17
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IMPORTANT INFORMATION FOR ADC CORPORATION SOFTWARE

PLEASE READ CAREFULLY: This is an important notice for the software defined herein. Computer programs
including any additions, modifications and updates thereof, operation manuals, and related materials provided by
ADC CORPORATION (hereafter referred to as "SOFTWARE"), included in or used with hardware produced by ADC
CORPORATION (hereafter referred to as "PRODUCTS").

SOFTWARE License
All rights in and to the SOFTWARE (including, but not limited to, copyright) shall be and remain vested in
ADC CORPORATION. ADC CORPORATION hereby grants you a license to use the SOFTWARE only on or
with ADC CORPORATION PRODUCTS.

Restrictions
(1) You may not use the SOFTWARE for any purpose other than for the use of the PRODUCTS.
(2) You may not copy, modify, or change, all or any part of, the SOFTWARE without permission from ADC
CORPORATION.
(3) You may not reverse engineer, de-compile, or disassemble, all or any part of, the SOFTWARE.

Liability
ADC CORPORATION shall have no liability(1) for any PRODUCT failures, which may arise out of any misuse
(misuse is deemed to be use of the SOFTWARE for purposes other than its intended use) of the SOFTWARE.

(2) For any dispute between you and any third party for any reason whatsoever including, but not limited to,
infringement of intellectual property rights.

LIMITED WARRANTY

1. Unless otherwise specifically agreed by Seller and Purchaser in writing, ADC CORPORATION will warrant to the
Purchaser that during the Warranty Period this Product (other than consumables included in the Product) will be
free from defects in material and workmanship and shall conform to the specifications set forth in this Operation
Manual.

2. The warranty period for the Product (the "Warranty Period") will be a period of one year commencing on the
delivery date of the Product.

3. If the Product is found to be defective during the Warranty Period, ADC CORPORATION will, at its option and in
its sole and absolute discretion, either (a) repair the defective Product or part or component thereof or (b) replace the
defective Product or part or component thereof, in either case at ADC CORPORATION's sole cost and expense.

4. This limited warranty will not apply to defects or damage to the Product or any part or component thereof resulting
from any of the following:

(a) any modifications, maintenance or repairs other than modifications, maintenance or repairs (i) performed
by ADC CORPORATION or (ii) specifically recommended or authorized by ADC CORPORATION and
performed in accordance with ADC CORPORATION's instructions;

(b) any improper or inadequate handling, carriage or storage of the Product by the Purchaser or any third party
(other than ADC CORPORATION or its agents);

(c) use of the Product under operating conditions or environments different than those specified in the Operation
Manual or recommended by ADC CORPORATION, including, without limitation, (i) instances where the
Product has been subjected to physical stress or electrical voltage exceeding the permissible range and (ii)
instances where the corrosion of electrical circuits or other deterioration was accelerated by exposure to
corrosive gases or dusty environments;

(d) use of the Product in connection with software, interfaces, products or parts other than software, interfaces,
products or parts supplied or recommended by ADC CORPORATION;

(e) the occurrence of an event of force majeure, including, without limitation, fire, explosion, geological change,
storm, flood, earthquake, tidal wave, lightning or act of war;

(f) any negligent act or omission of the Purchaser or any third party other than ADC CORPORATION; or

(g) any product exported from a country where the product was sold.

FOE-SERVICE2A00



5. EXCEPT TO THE EXTENT EXPRESSLY PROVIDED HEREIN, ADC CORPORATION HEREBY EXPRESSLY
DISCLAIMS, AND THE PURCHASER HEREBY WAIVES, ALL WARRANTIES, WHETHER EXPRESS OR
IMPLIED, STATUTORY OR OTHERWISE, INCLUDING, WITHOUT LIMITATION, (A) ANY WARRANTY
OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE AND (B) ANY WARRANTY
OR REPRESENTATION AS TO THE VALIDITY, SCOPE, EFFECTIVENESS OR USEFULNESS OF ANY
TECHNOLOGY OR ANY INVENTION.

6. THE REMEDY SET FORTH HEREIN SHALL BE THE SOLE AND EXCLUSIVE REMEDY OF THE
PURCHASER FOR BREACH OF WARRANTY WITH RESPECT TO THE PRODUCT.

7. ADC CORPORATION WILL NOT HAVE ANY LIABILITY TO THE PURCHASER FOR ANY INDIRECT,
INCIDENTAL, SPECIAL, CONSEQUENTIAL OR PUNITIVE DAMAGES, INCLUDING, WITHOUT
LIMITATION, LOSS OF ANTICIPATED PROFITS OR REVENUES, IN ANY AND ALL CIRCUMSTANCES,
EVEN IF ADC CORPORATION HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES AND
WHETHER ARISING OUT OF BREACH OF CONTRACT, WARRANTY, TORT (INCLUDING, WITHOUT
LIMITATION, NEGLIGENCE), STRICT LIABILITY, INDEMNITY, CONTRIBUTION OR OTHERWISE.

CLAIM FOR DAMAGE IN SHIPMENT TO ORIGINAL BUYER

The product should be thoroughly inspected immediately upon original delivery to buyer. If the product is damaged in
any way, a claim should be filed by the buyer with carrier immediately.

CUSTOMER SERVICE DESCRIPTION

Contact an ADC CORPORATION sales representative if a failure occurs.
(1) The repair service lasts ten years from the delivery date of the Product.
(2) The repair and calibration services may be declined if either of the following situations arise.
1) When required parts cannot be procured.

2) When the performance of the Product cannot be maintained after repair.

ADCMT:. roc corPORATION

77-1, Miyako, Namegawa-machi, Hiki-gun, Saitama 355-0812, Japan
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