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NOTICE

ADVANTEST provides the following power cables for each country.
If there was any inconvenience on your use, please contact our

subsidiaries or ADVANTEST representatives.

_ - . Ratings/Color/ |Accessory
Plugs Standards/Countries Length Codes
JIS : JAPAN Rating :125V |A01402
1 I 7A |
| o Color  :Black |AQ1412
] Length :2m ‘
UL : USA Rating :125V [ A01403
2 CSA : CANADA TA (Opt.95)
_ Color  :Black _
_ Length :2m A01413
. |CEE : EUROPE Rating :250V jA01404
VDE : FRG 6A  |(Opt.96)
OVE : AUSTRIA Color  :Gray
SEMKO : SWEDEN Length :2m [A01414
3 © .0 DEMKO : DENMARK
® KEMA  NETHERLANDS
' FIMKO : FINLAND
NEMKO : NORWAY
CEBEC : BELGIUM
SEV : SWITZERLAND  [Rating :250V |A(1405
4 8A .| (Opt.9T)
Color :Gray _
Length :2m AQ1415
: AUSTRALIA Rating :250V [A(1406
5 NEWZELAND : - BA (Opt.98)
Color  :Gray
Length :2m
: UK Rating :250V {A01407
6 6A (Opt.99)
Color :Black
Length :2m A01417

Note : “E“ shows earth (ground).
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L

INTRODUGCT I'ON

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,

Jun 9/39
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1.1 How to Hse the Operation Manual

i1 How to Use the Operation Manual

| {1) Configuration of the Jperation Manual

The outline of the ameter and

1. Introduction precautions for gperation zre.
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 fperate basic operation method and
described.
4, Description of The parameter Xevs ars described.

FParameter Keys

Sequence program creation, program
5. Seguence program exectution and program parameter
- settings are described.

8.  GPIB {General Purpose How to control the meter using the
[nterface Bus) GPIB is described,

Four types of input/output signals

7. Input/Dutput Signals for control are described.
8. BCD Qutput and This function is given to the
D/A Dutpyt R83404A.
The methods are desciiéeé to cheak
8, Checking and the meter when a trouble occcurs
Calibration during operation and to calibrate
the meter {o hold .the measuring
acCUracy. '
110, Description of The outline of the meter operation
Operation theory is described.

The measurement methods are described
11. Applied Measturment when the mefer is combined with 2
fixture or scannmer. '

_ The standards and accesseries{eptional)
12. Specification of the meter are summarized.

The GPIB remote executien time is
APPENDIX describad,

1T -9 Nae o0 /00
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1.1 How to Hse the Operstian Y¥anmual.

External View

(2)

External view of meter with
dizensions is shown.

This manua! shows the display pamel conditiens as fallows:

Example:

O

L !__W,J

005000008

D

‘VOLE@E

M@JM LIMITI

(M

a3l

a3

B8 BEEEE
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t.2 Doilisge of The Meter

1.2 Dutline of The Meter

The R8340 and R8340A are the digital sltra-high-resistance/
micro-current meter storing & voltage generation source of O to
1000V respectively.

The current messurement range is [0TA to 19.099mA and the resistance
measurement range is 10 to 3 X 10'%Q%,

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

The RR83408A is normaliy equipped with BCD {(binary-coded decimal
notation) cutput and D/A {digital to analog conversion) output.

[Features)

(@ High-resolution and wide-range measurement
Current : J0fA to 18.999mA
Resistance : 106 to IxXI0'FQ

@ High-speed charge and discharge with the voltage scurce
reslizing 10W-class sink
ov to 30V =0, 34
oV to 108V =014
100V to 1000V ;. =0 014

Sequence program function :
Stores the measturement based on JIS CB102 (Test %ethods of
Fixed Capacitors for Electric Bquipment).

@ Contact checking function :
Checks sample connected conditious.

& Integral-time varving funciion :
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 R8340 realizes 350-VDC floating measurement and the
R8340A realizes 1100-VDC floating measurement.

@ A handler interface is mormally installed to control the:
auto handler and fixture,

4 The GPIB is neormally installed.

1 - 4 fnl 1/0%2
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1.3 Before Dperating Yeter

.3 Before O p.e rating Meter

.31 Checking Accessories
When the meter is delivered to vou, check the following.
Check
@ Check If the meter surface‘is damaged.

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

In the event of any damage, missing standard accessory, or
equivalent, cosmtact a nearby sales office. or voure dealer.

Netice : For additional order of azccessories, designate the model
(or stock No.J.

Table 1 - 1 Standard Accessories

Product Name Model Stock No. Guantity Remarks
Power Cakble A01402 -1 BCB-bD2428X01 1
Input/Cutput A01019-100 DCB-FM3526X02 For %8340
3
Cable AD1018-100 BCB-FM3525X02 For RB340A
0.8A slow-blow | DFT-AARBA For specification of
fuse (EAWK 0.84) 100,115, or 120 VAL
Power Fuse s 2
0.44 slow-blow DFT-AAR4A For specification of
fuse (EAWK 0.44) 220, 230, or 240 VAL
Input Protection| 1A slow-blow DFT-AA14A 2
Fuse fuse (EAWK 14D
Operation e _JRB340/83404 Japaness Version
Manua} - - 1
— ERB340/8340A English Version

Lo s | Nav- 30/80
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| Before Operating Meter

.32 OCOperati

1

()

@)

ng Ambient Condit
Cfperate the meter at the place free
from dust,vibration,direct sunlight
or. corrosive gas., Keep the ambient
temperature between { and 40% and
the relative humidity at 859 or

less,

The meter uses a discharge-type
¢ooling fan to avoid internal
temperature rise, Therefore, keep
the meter 1(cm 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 meier is designed by
adequately considering noises from
the AC power line, operate it by
minimizing noises, If noises cannot
he aveided, use a noise elimination
filter,

Store the meter by keeping

ious

hvoid the following Places,

CR Direct
‘e o . Suniight .
° - ‘.q,-“'.:
< Dust T
o (-\
Corrosive
Gas

'bQﬁR‘S’;‘;/SMG»\\ I

Keep the zeter 1Qcm or
more from the wall,

temperature hetween -25T and +707T.
When the meter is not used for a
long time, store it at a dry place
free from sunlight by covering it
with a viny! sheet or puttiag it in
a carton,

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

(D Cover the meter with viny!l sheet,
@ Put the meter in a carton with
the thickness of Sam or more
together with a cushioning
material so that the meter will
be wrapped by the cushion,

Then put accessories in the

f
1

./1'

koise Source

'f much noise is superposed
to the power line, use z
noise elimination filter,

cartor together with the cushioning

material after wrapping the meter
with the cushion,

a packing string,

1-8

ciose the carton,
and secure the carton surface with

Figure I - | Operating .
Ambient Conditions

Nov 30/80
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1.3 Supply Voltage

.33 Supply Voltage

Before connecting the power cabie, be sure te check if the power
switch is turned off.

The supply voltage ls 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 B60Hz for the power freguency.

Figure ! - 2 Set Supply Voltage Marked On Rear Fanel

1 -7 Jun 8/88
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1.3 Supply Volitage

1.3.4

Power

Cab!le

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

Use the outlet equipped with an
earth terminal, When using a 2 pin
plug, coanect it to the cutlet using

the adapter A09034 attached to the

plug, In this case, he sure to
connect the earth lead wire extended
from the adapter or the GND terminal
on the rear panel with the external
earth terminal or to earth it to the
ground,
To insert the adapter 409034 into
the outlet, confirm the directions
of the plug and the outlet because
two electrodes of the adapter are
different in width as shown in
Figure 1-3(b),
1f-the adapter A09034 cannot be
connected to the outlet used, use
the adapter KPR-13 (separately sold
product),

L ———— A ——rrY

prmssmemer—ee——e CAUT 1 ON

2pin Adapter
109034

Earth Pin 3
Pin Plug for

- Connect the pin
with the earth,

{ay Power Plug

The pin width
differs in the
‘Tight and left|
sides. ’

Carefully connect the earth
wire extended from the adapter
g0 -that the wire will not
contact the AC power supply.

If the wire is careltessly
contacted to the AC power
supply, the meter or other
connected eguipment may be
damaged,

) Adapter A09034

Be careful so that the
earth tead wire of the
adapter will not be
shorted,

)

Figure 1 - 3 Plug and Adapter
gf Power Cable

Jun 9/89
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1.3 Supply Voltage

.35

Fuse

{1) Power Fuse and input Protecics Fuse

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

{2) How to Replace Fuse

L

CAUTICN

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

Not only visually check each fuse but measure the resistance
of each fuse, A fuse is normal when its resistance is 15 O
or iess.

Operation (@ through &)

(D When slightly pressing a slotted screwdriver against the
fuse holder cap to turn it approx, 60T counterclockwise
and relesasing it, the rotary elément is protruded approx.
dmm toward you,

@ Pul} out the rotary element to replace the instzlled fuse
with a new ome, '

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

Table 1 - 2 Fuse Specification
. Specification
Fuse - - Remarks
Hodel Stock Ne,
0.8A4 stow-blow | DET-AARBA | For specification of
fuse (EAWKD. 8A) 106, 115, or 120 VAC
Power
Fuse 0. 4A slow-blow| DFT-AAR4A | For specification of
fuse (EARKD, 44) | 220, 230, or 240 VAC
Input ' 1A slow-blow | DRT-KATA
protection fuse fuse (BEAWKIA)
WARNING
| For constant preotection from fire, use the fuse with the same
type and rating,

i-8 ' Jun §/3%
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1.3 Supply Voltage

.36 Input  Output Cabile

Use the attached input/output cabie AD1019 for the R340 and the
AD1018 for the R334DA.

The input/output cable is a double-coaxial cab]e_ 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 A{1019 has the dielectric strength of 559
VDC and the AD1018 has that of 1100 VDC.

When the floating measurement of 550 VDL or more is necessary for
neaureément of earthed samples, use the meter RB340A and the cable
A01018.

Por how to connect the input/output cable, see [tem 3. 2.1

Ucltage futput E ' —f"

r= e

LES) >‘
s,

P ka2

B

Figure 1 - 4 Structure of Input/ﬂutpﬁt Cable

.37 Pr é heating 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,

1~ 10° Jun 9/89
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2,

DESCRIPTICN OF METER PANEL

This section describes each part of the front and rear panels and the safety
symbols marked on the panel surface,

Jun. 9/89
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2.1 Marking Safety Symbols

21 Marking Safety

. Symbol s

The following is the description of each safety symbol marked on
the front and rear panels. Table 2-1 shows fhe ameaning of various
safety symbois and Figure 2-1 shews the safely-symbol marking
pesitions op the mster panel.

Table 2 - 1 Safety Symbols

No.! Symbol Name Description
iy 4£x Warning | This is marked on the positions where it
syabol is needed to see the operation manual to
protect the meter from being damaged.
o Flash This shows dangerous high veltage. The
(%D 1 symbol symbol is marked on the terminais
outputting a voltage exceeding 1kV,
D = Earth This is marked on general earth
) terminal | terminals. Connect the terminals with
symbot the ground.
@ |y AC power | This shows an AC power supply.
supply
symhol

Front panetl

Rear panel

Figure 2’# 1 Safety-symbol Marking Poesition on Meter Panel

2 Nny A0/00
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2.2 Dessoription of Freat Panel

29 Description of Front Pane!l

Figure 2-2 shows the front panel. Each part is described in order
of numbers® through @ on the panel surface. The R8340 and

R83404A are the same other than the marking of R8340 instead of
R8340A and the dielectric strength of the L0 to GUARD terminals.

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

@ IM/RE key : Used to select the current or resistance
value. .
In the numerical value input mode. the iaput ke
07 is effective.

@ AUTO key : Used to select the auto or manual range. When
the asto 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 meastring range by
one step f{rom 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 inpui mode, the input

key “3" is effective.

CAUTION

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

DOWN OP
When pressing the __J or [__] key, the range "is changed in
the direction opposite to curreni measurement.

& RUN/HOLD key. : Used to seiect 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
ket “47 is effective.

O TRIG key : Used to make sampling omce under the sampiing
hold state.
“in the numerical value input mode, the key “57
is effective.

2 -3 Jul 1/63
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2.2 Description of Front Panel

NULL key
COMEBARE key

DISCHARGE key

CHARGE key

MEASURE key

CONTACT key

@ PRGHM/NORMAL key
@ START key

@ SET key

@ OPERATE key

®

: Used to set the NULL. mode,

In the sumerical value .input mode, the key “§”
is effective,

: [sed to set the COMPARE mode,

[n the numerical value input mode, the key *7"
ig effective,

t Used to bring the meter under the discharge

state,
In the numerical value input mode, the key is
used to select the polarity “+7 or *-~,

: Used to bring the meter under the charge state,

In the numerical vaiue 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, H®hen the seguence
program mode is set, the LED on the key lights,

In the numerical value input mode, the input
key “B® 1s effective,

: Used to start program measurement,

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

: Used to set the gereration voltage value:

When pressing the key, other keys furction
as a numerical key, '

: Used to select voltage generation on or of f,

LOCAL key and GFIB status lamp

LOCAL key

SRQ lamp

TLEK 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.

i Lights when the meter sends the service

request to the controller,

tLights when the meter is under the talker

state to send data,

2 - 4 Jun 9/88%
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2.2 Description of Front Panel

LTK lamp
RMT lamp

PARAMETER key

Fuse holder

: Lights when the meter is under the listener

state to receive data,

: L.ights when the meter is under the remote

state,

: Used to set various paramefers or execute

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

: Used for imput protection,

Y SOURCE terminal

INPUT connector
GND terminal
GUARD termimal :

L0 terminal

ised as a generated voltage cutput terminal,

: Used as an input conmector,

. Used as an earth terminal: The terminal is

connected to the meter frame,

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

: Used as a terminal commos te input and ocutput,

HIGH VOLTAGE lamp

Lights when the generation voltage is set to

100V or more or the V SOURCE termiwmal voltage
is approx. 106V or more,

7 . 5 Jun 9/89
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2.2 Description of Bront Panel

Table 2 - 2 Parameter Key Functions

Kode “Nermzl measurement mode Sequence program mode

Key

CaL 1. Zero cancel execution i. Selection of progran
: No,

2. Contact initial 2. Setting of autostart

execution value
3. Self-test execution Setting of charge time
Setting of discharge
time
5. Setting of measure time

g Lo

MEAS 1. Setting of integration

0 . time

Setting of AD CAL

Setting of input

amplifier gain

4, Setting of VS current
limiter -

5, Setting of auto-range
“up/down Jevel

B. Setting of unit

indication
7. Setting of trigger delay
8. Setting of autorenge

o po

deTay

1/0 1.. Setting of B/A Out

0 (R8340A4 only)

2. Setting of BCD Out

. {R8340A only) Same with the normal

3. Setting of GPIB address | } measurement mode

4., Setting of power . =
frequency

COEF 1. Setting of COMPARE-

0 operation high level

2. Setting of COMPARE-
operation low lfevel

3. Setting of resistance
value indication

4. Setting of electrodes
fer volume and surface
resistivities

5. Setting-of optional
electrode coefficient

6. Setting of sample
thickness for volume
resistivity measurement

Z2-6 det 12/88
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) R8340/7834¢0A
Description of Frent Panel

Table 2 - -2 Parameter Key Functions (Cont' d)

Hode Normal measurement mode Sequence program mode
Key
coErF 7. Setting of contact
0 level
8. Setting of buzzer 0N/
AFF
9. Setting of indication
ON/OFF
10. Setting of contact
initial integration
‘time
MEM 1. fxecution of data b Same with the normal
H} store measurement mode
2. Execution of data
recall
euance | 1. Changes the setting of
| each parameter,
EXTT 2 Latalogs the setting

O

of each parameter and
exits from the setting
mode, '

oct 12/89
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2,3 Display Panel on Front Pane]

2.

3

Dispilay

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 &.

@ Sampiing indicator
»Lights when measurement sampling is executed
@ VoL display
: Lights when the mode is set to volume resistivity
measuyrement,
@ SURF display .
: Lights when the mode is set to surface resistivity
measurement.
@ LD, GD. and HI dissiay ' _
: Displavs 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 : Displavs the snit of the generated voliage value.
& Measured value indicator
: Displays a measured valuye.
® Uait indicator.
: Displays an exponent value in exponents or svmbol
unit. ' : '
@ A display : Displays the unit for current.
@ Generated voltage indicator

®

:Disp}ays the set generation voltage,

S display : Displays when a time parameter is set or data is
stored.

2 -8 Inl 1/a0%
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2.4 Description of Rear Panel

24 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@®. The
%8340 has neigher DA OUTPUT connector & nor BCD QUTPUT connector
@®.

@ TRIGGER INPUT comnector
: Used as an input connector to control the start
of measurement with exteraal symbols.

@ COMPLETE OUTPUT conmector
: Used to output the signal to notify the end of
measurement to the cutside. '

@ LID SIGNAL INPUT connector
: lsed to input the fixtere 1id operation signal.

@@ EXT CAL switch
: Used to calibrate the meter.

CAUTION

Be suyre 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 aute handler
and fixture. '

4 GPIB connector -
: Used for extersnal control with the GPIB.

@ BA OQUTPUT connector (R83404 only) *
: Used to output a displaved measured value by D/A
converting optional number of digits of the value.

@ BCD OQUTPUT connector{R83404 only)
: Used to output BCD codes of measurement results
to the outside. ' '

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

@ Fuse holder :
: Used as the fuse holder forlpuwer supply.

@ Power connector
- Used to connect the power supply. Use the
sttached power cable AOL40Z.

5 - g Jul 1/83
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R8EJILE/BIALDA

3. HOW TO OPERATE

This section describes the measurement preparation and basic operation method,

7 -1 Jun 9/89
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3.1 MHeasurement Preparation

31 Mesurement Preparation
31.1 Powser On |
() Tnitial Dperation
Operation ( @ and @)

(O cConnect 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 powsr switch is turned om, the following operation

starts.

?ﬁrn on the power switch,

l

Self-test starts., A1l LEDs go out,

O HEE
10500000c

v

Self-test is being executed. .All LEDs light,

@ m{ SURF MME{J LiMiT
g Y —]
0o %%mH@@@EH

i &
o0

N
N

&3

Seif-test ends. All LEDs go out,

o L7 g ]
00a00000

3 -2 Nav 30/90
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3.1 Measurement Preparaiion

" parameter key.

Software revision update is digplaved.

! N | |
O L L
! E :
slal-115| 6| DOSEEARE &
]
Logic Logic analog  Analog
software software software software
revision update revision update

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:

frequency”,

Once the power fregquency to be used i3 set,

For the setting method,

see [tem 4.5.4 “Power

Lhe power-fregency

parameter is net canceled even if the power is turned off,

Jul 1/93
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3.1 MUeasurement Preparation

312 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 foilowing is the description of various messages.

{1} Over-range Message
When the over-range message appears, raise the measurement
range,

vy

( Press the [ _] key. )
Tt M
oL UUgduidd

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

L0

n

+  The fuill scale for current measurement of the meter is “19989",
However, when a value exceeding the ful! scale “19999" is
input.

« For resistance measurement, operation is executed when the
current valuse is kept between 3 and 19938, However, when the
current measured valwe is equal to or less than “2" for the

resistance megsurement.

+  When the input terminal is relessed for change of range or
measuremeni of resistance. the message may appegr.

L

{8) Overload Message

. When the overload message appears, lower the measurement range.
. DOWN

( Press the [__J key. )

S

o _ RN
o/t | 002000003

The above message appears in the following cases but the buzzer
does not socund.

]

3 -4 Jul 1/83
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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) HResistance Operation Error Message

When the resistance operafiom error message appears, set the
output voltage.
|

o L LI -
B ERE N = s | U
| Jullell-] -] 002000000

!
The above message azppears in the following case but the buzzer
does nof sound.

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

{4 Fuse {pen Detection Message

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

io Tty L
[ S
Fll]s)g) | COgBEAER0S

£

R

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

. When overctrrent is input and the input protection fuse (14)
is gone.

A -5 . Nov 30/80



 R8 34083404
3.1 Measurement Preparaticn

(5) Limiter Message
When the limiter message appears, power is charged into or

discharged from the sample. Start sample measurement after the
message disazppears.

o L7 L Lo
| | - L] —d
L)1 00s00000:

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

«  When the V SOURCE current limiter is detecied.
i6) Overvoltage Detection Message
When the overvoltage detection message, remove the cable from

V SOURCE terminal to eliminate overvoltage applied from the
sutside. '

O | RN |

:

! Dn . '
o] [e][-)[ | 00BBOB00E

The sbove message zppears in the following case and the high-
pitched tone buzzer sounds and the V SOURCE becomes stand-bv.

mm

'« When overvoltage is appiied to the V SOURCE terminal (when
negative voltage Is applied or voltage of approx. 10OV or
more is appiied for the setting between 0 and 100, 00V).

n _ o Maw 21700
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3,1 Mezsurement Preparation

(7' Overheat Detection Message

When the overheat detection message appears, immediafely turn
of f the power swiich. :

5 mEN
(0:-HEAE0S

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

|
-

EJ_. L

+ When the internal circuit is overheated.

{8) Input Error

When 3 value impossible to set is inpat; the value flickers

three times, the low-pitched tone buwzzer sounds, and the state
is ready for input again. In this case, input & correct value
or press the _] key to return the value to the previous one.

E

=]
-
<

(9) If an error occurs, execute the foliowing operation,

(@ When errors other than Err2 occur:
@-1 Tuera off the power switch.

-2 Immediately after turning on the power switch, press the

' AUTOD
= ) key. This operation is cailed * power on initialize”.
The “power on initialize” operation can aiso be made by ¢
the GPIB command “#RST" or *I7.
If an error stiil occurs after the “power on initialize”
operation, the tester may be fauwity, In this case, consult
the nearest dealer or the sales and support offices.

@ - When Err2 occurs:

When EBrr? ogccurs, make calibration according to the procedure
in Item 8.2 “Calibration”.

Table 3-1 shows various error messages and their descriptioas.

3-7 Nov 30/80
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3.1 Heasurewment Preparation

Table 3 - 1

Error Messages

Error code

Error

Description’

Err

Backup parameter

Contents of a parameter such

1 damage as panel backep are rewritten,
CAL DATAL Calibration primary data is
Err 2 damage rewrittes,
CAL DATAZ Calibration secondary data is
Ezr'f' 3 damage rewritten,
Transfer error Transfer error between
Ezf”f” 4 internal CPUs
Operation error | Operation error on measured
EE;’;* 5 values
Input amplifier Trouble of input amplifier or
Ef'i' IA failure IV converter
A/D failure Troukle of AD converter
Err
el | 100V amplifier Trouble of amplifier for 10/
E:f'{’ gy failure 100V range of V SGURCE output
' 1000V amplifier ! Trouble of amplifier for 1000V
EE;‘;‘ Kv failure range of V SOURCE owtput
RAM R/W error Read/write trouble of fogic
Err RA RAM
E*PRCM R/W error | Read/write trouble of legic
Err EP E2PROM
LOGIC ROM error Troeble of logic ROM
Err
ANALOG ROM error | Trouble of analog ROM
Err AR

Jun 5/88
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3,1 #easurement Preparztion

313 Tabte of Ilnitialize Setting State é

When the R8340 and R83404 press the AUTO key immediately after
power-on, setting will be initialized as follows.

Normal state falibration state
Setting item {When EXT CAL on (When EXT CAL on
the rear panel ig the rear panel is
turned of f) turned onj
IM/RM IM(DBC measurement)
RANGE : AUTD
SAMPLING RUN
NCLL OFF
COMPARE OFF
MODE MEASURE Same with normal
CONTALT OFF state
PRGM/NCEM NGRMAL
START STOP
VS : 00. 000V
OPERATE STANDBY
Integration time 10PLC
AD CAL ON
Input amplifier gain X 10 x 10400
Current limiter 300mA
Aute-range BP 20600
UP/BOWN leved DOWN 1793
Unit indication Symbol
Trigeger delay Jsec :
Autorenge delay Jsec §?Z§EWlth normal
Zerg cancel JFF
Contact initial gHF
Self-test OFF
DA OUT OQFE
BCD oUT OFF
GP1B Header ON, address- Heades ON, address-
able address -~ able address {1
Power frequency 50Hz
UPPER 19. 999mA
LOWER 0G0, 00pA
Resistance measurement | Resistance value
indication
Setting of electrodes | 50mm-dia main
for volume and surface | electrode
resistivities :
Optional etectrode Same with the Same with normal
- .. .. state
coefficient coefficient of -
50mm-dia main
glectrode.
‘Sample thickness: imm ]
Contact checking level | X

3 -4 Tl 1/G3
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Heasurement Preparation

{Cont’ d}

Setting item

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

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

)Sa&e with normal

state

Buzzer ON
Indication ON
fontact init:ial

integration time Z2ms
Data store OFF
Data recall OFF
Stored data Clear
Program Ko, 0
Charge time 6{sec
Discharge time isec
Measurement time Osec

Automatic start value

001. 00pA
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3.2 Basic QOperation Methed

322 Basic Operation Method

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

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

321 How to Use 8 hort bar of Earthed /lsolated
Sampi e

WARNING

1. The RB340/8340A store the circuit to generate high voltage.
Therefere, you are dangerous uniess 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} Conrection of Isclated Sample

I HIGH VOLTAGE
AT 100V 5
[ - )

(;"37
O —

GUARD

¥ SmRCE

a. Connection of short bhar

iNPUT IKPET

fay’ -
—O— ®—
Sample Sample
Lo : ¥ SOURCE
G it 0>

b. Connecting state bf-samnle ¢c. Connecting state of sample

(For current measurement) (For resistance measure-
ment and VSIM)

Figure 3 - 1 Connection of Isolated Sample

9 - 11 | Jut 1/83
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3.2 Basic Bperation ¥ethod

Cperation(® through &)

@ Connect the short bhar as shown in Figere 3-1a.

@ For current measurement
Connect a sample between the INPUT and the LD terminals as

shown In Figure 3-1b,

@ For resistance meastrement and VSIM
Connect a sample between the INPUT and V SOURCE terminals as

shown in Figure 3-ic.

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

—

E7] HIGH voLTAGE
= Ra/lx —— 2300v px
th FUSE ¥ SOURCE  INPUT™X

vlf—a

b, Connecting state of sapl'e
(For current measurement)

Figure 3 - 2 Connection of Earthed Sample
for Cerrent Measurement

Operation(@® and &)

@ Connect the short bar as shown in Figure 3-2a.

@ Connect a sample between the INPUT and L0 terminals as shown
in Figare 3-2h.

Maw an /‘nan
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3.2 Rasic Operaticn Method

{3) Connection of Earthed Sample (For resistance measurement and
VSIM)

r ™)

0 HIGH VIR TAGE

o R/ 11008 PR
1A FUSE V SOURCE  INPUT WX

a, Connection of short bar et } - v sosce
v I
INPUT ~

Sample

N sauacai

b, Connecting state of sample

®

Ii}—-{

(For resistance measurement, VSIW)

Figure 3 - 3 Comnection of Earthed Sample for Resistance
Meastrement and VYSIM

Gperation{® and @)
@ Coanect the short bar as shown in Figure 3-3a

@ Coanect a sample between the INPUT and V SOURCE terminals as
- shown in Figure 3-3b. '

CAUTION

1. When the V SQURCE znd GUARD terminals are connected by the
short bar, the voltage of -VS is appiied {o the core wire
of the LO and INPUT terminals and the inside shield, This
is the state when up to -1000V is applied.

2. You are dangerous if you honﬁect an isplated sample
according to the conmection method in Figure 3-3.

3. Up to 550V can be applied to the RB340. To appiy the
voltage of more than 550V, use the R8340A.

2 - 13 Nov 30/90
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Connection for Coexistence of Isolated and Earthed Sampies
{(For resistance measurement and VSIM)

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

!

L3 HIGH VIR TAGE

- Pz — gs0ov
1A FUSE V SOURCE  INPUT X

-
[ 1]
JI} v EDUATE
. _ 5 I
a, Connection of short bar '
L
INPUT INPUT
(i © @ ——
Sample Sample
gy SgﬁRﬁE : . V- SOURCE
1] -J_ & 1§_ j_ O

b, Connecting state of sample ¢, Connecting state of sample
(For isolated sample) {For earthed sample)

Figure 3 - 4 Connection for Coexistence of Isolated and Earthed Samples

Operation(@® and @)

@
@

Connect the shert bar as shown in Flgure 3-4a.

Cennect a sample bhetween the INPUT and V SDURCE terminals as
shown in Figure 3-4b.

Connect an isolated sample as shown in Figere 3-4% and an
earthed samples as shown ln Figure 3-4c,

CAUTICGN

If vou connect the sher! bar when the sample is isolated
as shown in Figure 3-3, vou are dangerous because voliage
is applied to the external meta! of the INPUT terminal and
the GUARD terminal. Therefore, connect the sample as
shows in Figure 3-4.

3 - 14 Mae A7 /00
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.22 Discharge, Charge, and Measure

figure 3-5 shows the basic flow of aperatien for D measurement
{IM}, voltage applying current measurement (VSIM), resistance
measurement {VSEM), volume resistivity messurement, and surface
resistivity measurement of the metfer.

(M) ;(vsno (vsw) Volume Surface
; resistivity resistivity
_ § measurement medstrement
Connéction | ! 1
} Comnection
Measure |
Voltage sefting
Eﬂd }
i
Discharge setting | (Start of measurement)
?
Charge setting
|
Measure setting -
|
Discharge setting | (Affer eﬁd‘cf‘operation>
end
a. IM i b, YSIM, 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 veoltage is applied to the sample. Because the Vs stores a
current limiter, it constanily flows the sample discharge
current.

Under the discharge state., no voltage is applied to the Vs and
the §. is turned on as shown in Figure 3-8.

1 - 18 Novy 30/80
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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 {i).

Under the charge state, the Vs voltage is kept at the set value
and the S; is turned on as shown in Figure 3-8

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 §, is turned off.

Vs

~Discharge state
V_s:{w
§::0N

Sample

Vs:5et value
Fu | $,:ON

?/Si
e Charge state
&

Measure state
Ys:5et value
SI:DFF

Figure 3 - & EBguivalent-Cireuit Under Discharge, Charge,
and Measure Sfates '

Note: The fuse in Figure 3-6 protects the F. when overcurrent
{s 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

Rl

I MEASURE

Discharge time Charge time Range changeuverT__-End of
! : e I

I

f ' ! | measurement

Figure 3 -~ 7 DBasic Measurement

n o Maw AN/ON
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DC Measurement (IM)

323
The following describes the basic flow of operaticn for DC
measurement shown in Figure 3-5a im detail.
Opsration({1) through (3))
(1) Setting of Current Measured Value Indication
UM/ R )
Set the [} key to the current measured value iandicaiton IM.
{2) Connection of Input/Qutput 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,
o Power-off state
o Discharge state(The LED of the DISCHARGE key lights.}
e V SOURCE stand-by state (The LED on the OPERATE Kkey goes
aut.)
(3) MEASURE Setting
@ Check if the V SOURCE is stand-by (the LEDs of the QPERATE
key go out). '
OPERATEH
If not, press the & _] key.
MEASURE ’ :
@ Press the [T ] key to set the measure state (the LED of
the MEASURE key fights). *
@ . Read the measured valve indication.
324 Voltag é A PP fying Current Measure men t

(VS IM)

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

Operation((l) through (7))
(1) Setting of Current Measured Value Indication

THARM
Set the [ ] key to the current measured value.indication IM.

a - 17 Nov 30/80
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(2) Connection of Iaput/Qutput Cables

See the connection procedure in Item 3.2.1 Sub-itess (1), (3),
and 4).

CAUTION

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

Therefore, coanect the isput/output cables and the saample to

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

o Power-off state

o Discharge state (The LED of the BISCHARGE key lights))

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

3} Voltage Setting

D Setting of generated voltage value
SET

©-1 Press the [__] key.

O | an
U

AT
e
_—

0 L
=
&)
[ [=]

Present set voitage
-2 Set the value to 123, 4V, .

Press the (JJ0000 kevy. .
208 . &

o | L
BRI

7
M
-

3 - 18 Jun 9/89
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@©-3 Press the [__] key.

ENTER

o [ 0]

™
L

H

~Ommmmm ©
(OoERREE o

Newly as voltage

CAUTION

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

as follows:
Fnput value Set value
0,1 - 0
2,3 - 3
4,56 — 5
7,8 - 8
9 - 0

2. laput error
The setiing 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 ‘
[f inputting an incorrect vafue. press the [__] key and
CE
the preceding set value is displayed and 2 new value can
be set. '

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

@ Qutput of set veltage
. CPERATE
When the = ] - key is.pressed, the set voltage is output.
The LED of the key lights during operation.

3 - 18 Jui 1/83
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{4) Discharge Setting
DISCRARGE
When the [ ] 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 I ] LI
g1+ ls el D0oBRERD &

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

(55 Charge Setting

. EHARGE
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 EEN
Ommfer ©
00pRBEEE

i
Ja
0
-

L

Set voltage value
BDISCHARGE . MEASURE
The above state can be canceled only by the = [F 7] and F )

GPERATE

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

3 - 20 Jun 9/89
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)

M

Measure Setting

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

O BN L]
)3)13)13)|3] D05 000EE

Measurement state Set voltage value

DISCHARGE MEASURE

The above state can be canceled only by the [ _] and [ _)
DPERATE
keys, If the Ef:] key is stand-by, no voltage is generated,

Discharge Setting

DISCHARGE

After measurement, press the B 1 key and the electric
charge in the sample is discharged. :

3-21 Jur 9/89
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325 Resistance Measurement (VESRM)
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 = fenerated voltage/measured current
The following describes the basic flow of operation for resistance

measurement (VYSRY) shown in Figure 3-5b in detail., Reference
Figure 3-7 according to necessity,

Operation((1) through (7))
(i} Setting of fesistance Measured Value Indication
IM/RH
Set the [_ | key to the resistance measured value indicaiton RH

(%) Connection of Input/Output Cables

For connection of input/output cables, see Item 3.2.1 Sub-items
(1), (3, and (4.

{3) Voltage Setting
@ Setting of generated voltage

SET

@-1 Press the [ ] key,

Dispiay panel state

o [ HRN) L]
=T O omim o @
i || |k DD[]B@D

Present set voltage

D-2 Set the value to 123, 4V,

Press the (JUJJJ0)  keys.
P2 % ., 4

o | NN
e V]
UUalERHD g

-1
L
-

3-22 Nev 30/80
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@-3. Press the [ 1 key,

ENTER

O _ULJL_J ]
10CEnEEES

Kewly 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:
Iaput value Set value
0.1 -~ 0
2.3 — 3
4,56 — 5
T, 8 - 8
g - 0

2. Input error

The setting range s 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 ircorrect 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 KIGH VOLTAGE LED
lights,

@ Jutput of set voltage

GPERATE .
“When the [F. ] key is pressed, the set voltage is output.
The LED of the key lights during operation,

3-923 Oct 12/88
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(4) Discharge Setting

BISCHEARGE

When the 1 key is pressed, the discharge state is set,
the Y SDURCE is brought to QV, input is shorted, and the
glectric charge in the sample is discharged,

O | NN

dl+|5)[c | |#] 0040BEEE

The above state can be canceled only by the [ ) and [ |
keys,

8 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 L

B e U o fmgid
C|HA -6 DOalbBEE o
Set voltage value
DISCHARGE " MEASURE
~The above state can he canceled only by the EJ and [}
DPERATE

keys. If the 7] key is stand-by, no voltage is generated,

SE e L N e S e e e

3 - 24 Jun 8/89
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{7)

Measure Setting

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

Display panel state

o ] HER [
' [] ﬁl
51016 o) MESHBOERE -

Heasurement state Set voitage value

' DISCHARSGE MEASURE
The above state can be canceled only by the [} and )
OPERATE

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

Bischarge Setting

DISCHARGE

After measurement, press the [ _] key and the electric
charge in the sample is discharged,

1 - 95 Jun 8/49
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3.2

&

Measurement of Volume ResisH1

j
Surface R

{1} Hdw tn Ohtain Volume and Surface Resistivities
Obtain the volume and surface resistivities with the measuring’

electrodes specified in JIS K-6811 and K-6723 shewn in Figure
3-8 and 3-9 by measuring resistances and using the following

formulas.’
T4t
Volume resistivity o V= X kv — O
41
7 {(D+d)
Surface resistivity o 3= ————x Rs — @
D-d

ov:Volume resistivity (Qecm)
os:Surface resistivity (@13
Rv :Voiume resistance Q) ~Measured value
Rs :Surface resistance (Q1 ~—Measured value
‘Ratio of the circsnference of a circle to its diameter = 3.14

t :Sample thickaess Tem)
D :lnside diameter of guard electrode (cnl
¢ :Diameter of main electrode (em)

The electrode dimensions are specified in JI1S as shown in Table

9.9 When substituting these values for the above formulas D
and @, the following formulas @ through ® are obtained.
(The above-mentioned units is used for calculation.)

Table 3 - 2 Eiecirade Dimensions Specified in JIS

Ll

| J18-K8911 | JIS-K6723
Outside diameter of main electrode 50mm Timz
d-dia
Iﬁside diameter of guard electrode TOmm 90an
I-dia

- For JI18-KBO11 (Main-electrode cutside diameter of 50nn-dia)l
Rv '

Volume resistivity pv=19.83 X {Qecm) - @&

Surface resistivity ps=18.84 XK&s ()] — @

7 . aa Jul 1/03
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«  For JIS-K6723 (Main-electrode outside diameter of 70mm-dial
Rv

Volume resistivity pv=38.47 % [Qem) — &

Surface resistivity o s=25.12 xRs (@) ——— ®

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

®.

{2y Volume Resistivity Measuring Functions and Surface Resistivity
Measuring Functions of the Meter

The meter cajculates the volume and surface resistivities with
resistance measurgd values through internal operation using the
formelas @& through ®&.

The measurement using the eledctrode in JIS-K69i1 (main-
etectrode outside diameter of 30mm-dia) or JIS-K6723 (main-
electrode outside diameter of TOmm-dia) is selected by setting
parameters,

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

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

thickness of the sample tc be measured.
In these set values. unit is am.

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

Operation((l) through (9i)

{1} For how to select volume resistivity measuremsnt indicalon or
© surface resistivity measurement indication, see [tem 4.4.3.

{9 For how te set electrode to be used., see liems 4.4.4 and 4.4.5.

(30 To measure volume resistivity, set the sample thicknmess by
referencing [tes 4.4.6 :

3-2T Jul 1/93
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{4y Connecting the instrumest to test fixtures, refer to chapter
11.

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

@  For syrface resistivity measerement
Connect the elecirode as shown ia Figure 3-9.

When the TR42 and TR43C test fixtures are connected to the meter.

volume or surface resistivily can be selected by connecting 3
short bar.

When the R12702A/B and Ri12704 test fixtures are connected to
the meter, resistivity selection can be made with a swiich

Main electrode

Guard electrode

Opposed electrode
Sample

Main electrode

Guard electrode “\\\\\

Sample :
Opposed electrodeﬂa\rv//

[ v SOURCE

A4

Figure 3 - 8 Electrode Connection {For volume resistivity
reasuyrement)
9 . 00 ’ a1y /0n0
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Main electrode
Guard electrode

Opposed electrode
Sample

Main electrode L ed
Guard electrode

N
Sample::::?ﬂ]gh_ &

Opposed electrode—aﬁ o Cr I AT ET TR

V¥ SOURCE

Figure - 3 - 4 Electrode Connection (For surface resistivity
measurement)

{5} Veoltage Setting
@ Setting of Generated Voltage Value

SET

©-1 Press the [__] key.

Bisplay panel state N

o L] L L]
' ‘r =, U 0
Ul 5] E e UL sbEERE o

Present set voltage

3~ 29 Jun 9/89
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(D-2 Set the value to 123.4V.
Press the [JJJ0]0] keys.
F I S B 4

o [ L ]
| , 7]
U5 EE mllIlDE‘

®-3 Press the _

O | L
— o 0
105908BR 5

key,

"

Newly sei voitage

@ Output of set voliage_

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

CAUTION

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

25 follows:
Input value Set value
0.1 - 0
2,3 - 3
4,5,6 5
7.8 - 8
8 > 0

2. Iaput error
The setting ramge is 0.0 to 1000.0Y. If & value exceeding
the range is set (when the ENTER key is pressed): an input
error occurs, the input value flickers three times, ané
the state is ready for value input again.

3 - 30 Nov 30/90
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3. Value change

CAUTION

{cont" d)

If inputting an incorrect value, press the = | key and

CE

the preceding set value is displayved and 2 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 sheorted, and the
eleciric charge in the sample is discharged.
| [
e | HRN .
| o | g‘“‘“‘ir!D ' nm'
o tiaie i) LU o U0 o
C%ERGﬁ MEASURE
The above-state can be canceled enly by the & ] and ® ]  keys,
(7} Charge Setting

CHARGE
When the [ _] key is pressed, the charge state is set, the
set value of V SCURCE is output, input is shorted,” and the
sampie fo be measured is charged.

O WL..J REN

IR ,-Dm[]
A A e RV UD'G' UD
Set voltage value
DISCHARGE MEASURE
The abeve state can be canceled only by the =1 and &

CPERATE

keys. If the = _] key is stand-by, noc voltage is genmerated.

3 - 31 Nov 30/90
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3.2 Basic Operation Hethod

Heasure Setting

MEASURE

When the [° ] key is pressed, the measure state is sef, the

set value of V SOURCE is output, input is ready for measurement,
and measurement is started,

O | HER
slls)|!|/s] BRCEEOEEC

Measurement state Set voltage value
DISCHARGE MEASURE.
The above state can be canceled only by the [ | and [ _}
) BPERATE

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 - 32 . Jun 9/89
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33 Various Functions’
.31 Null

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

This mode has the function to subtract the dats dispiaved when
pressing the NULL key from the next data and display the operation
resuzlt as data. The operation incliudes 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 - ¥(NULL).

{Exampiel)
When assuming X(NULL)
X
expression is obtained.
R = 1.0100nA {204 range)

Hi

-10. 00p& (200pA range) and
1. 0000nA (Z2-aA range), the following

#H

(ExampleZ)
When assuming X{NULL)
X
expression is obtained.
R = -0.98900n4 (2nA range)

1. 0000nA (20A range} and
0.0100nA (2n4 range), the following

#

Operation{® and @)
’ NULL
(@ - When the & "] key is pressed, the NULL mode is set and the
LED on the key lights. :
NULL
@ When the [ _J key is pressed again, the NULL mode is canceled
and the LED goes out. '

CAUTION

"1, When the MULL mode is sef, the range is not lowered
regardless of the aute and manual ranges.
T 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 alsc in the NULL mode.

3 - 33 © Jul 1/93
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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 indlcatlon.

Table 3 -3 COMPARE Operation Results and Indication

Operation Indication Buzzer
results
0y HI High-pitched
tone
ZSX =Y i} No sound 4 X:Measured data
Y:UPPER level sef value
%<7 L3 Low-pitched § 7: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 polarity,
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(D and @)
COMPARE ’
@ When the F ] ey is pressed, the COMPARE mode is set and
the LED on the key lights.
COMPARE N
@ When the P ] key is pressed again, the COMPARE mede is
canceled and the LED goes out.

- Qs IF Nav 20 /0G0
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3

d Varitous Functions

333 Integration ‘ T i me

The input signal integration time
selected among the fol}
10PLL x 4, 1OPLCX 8,
for “Power Line Cyele”

ind 10PLC x 18,
which means one cycl

60Hz,

of the A/D converter can be
owing seven types: Znms, IPLC, 5PLC, 1gPLC,
fn this case,

“PLL” stands

e of AL power suppiy.
The time of IPLC equals 20ms for 50Hz and approx.
The time of "10PLL x 4" tg “10PLLx 18

16. 867ns for
{s the value

cbtained by averaglng the data for JOPLL Integration time 4 to 1§

times respectively. If the Integration ¢
noises when data variation is large,
be obtained,

For the integration time of IPLC
s obtained and the measured data

When the integration time Is changed between 2ms and 10PLE,

ime is increaseq by input
data with 2 small variation can

0 I0PLC X 16, NMR of 60dB or more
‘is 4.5 digits.
time of 2ms, NMR becomes (dB and the mesasured data

For the integration
is 3.5 digits.

the AD

CAL function operates and calibration measurement for 2 samples is

executed,

For how t¢ set integration time, see [tem 4,21

334 AD CAL

Whea the AD CAL function is set to 0N,
is executed every approx. 10 seec.

“Integral time”.

the A/D converter calibratien

This cycle is kept independently of tategration time ang RUN/HOLD.

Because calibration cancei

s the offset drift of A/D converter,

Set this switch to ON when

when the meter has been used

the Megstreqent conditions change gr
in the AD CAL OFF sefting for a long

time.
—
Approx. !0seac
At the time r—— >
of FREE RUN i "
_— — E e
L L
PR B St w1
AD CAL AD CAL ’ F
Measurement Measuremen!
Approx. 10sec
At the time | ;
of HOLD !
n 1
| | § g
4D CAL AD CAL
L

Figure 3 - 10 AD CAL Timing

When measurement is externally started during execution of the AD

CAL furction at the time of HOLD,

being executed finishes.
3 - 35

It starts after the AD CAL function

Nov 30/80
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335

At the time

of HOLB _J §
!
External start : e

T ! E

U ( ,.,_sTL

AD CAL T AD CAL
megsyrement measurement

l Approx. l0sec

Iinput

‘Figure 3 - 11 Timing When Messurement Starts During Execution

of AD CAL Function

For how to set AD CAL funciton to ON or OFF, see ltem 4.4.2 "AD
CAL™.

Amplifier Gain
The speed of measurement for leak current and insulation resistance

of high-resistance samples, especially capacitors, is determined by
the capacity £x of the sample and the input resistance of the

measuring instrument. Figure 3-12 shows the equivaleat cireuit.

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

Figure 3-12 shows the response when §; is set to ON in the charge
state and then the measvre state starts by turning §, off after
completion of charge

For micre-cyrrent measurement, R.» becomes 4 large value and its
response takes a leng time. When R.v is set to IXI10'"Q in
106pA measurement, for example, the time of approx. 5x 10* sec is
required according to the then constant if "(x” equals LlgF.
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Even if the sample has & pure resistance, the response is delayed
because of the cable capacitance "C..”. For & coaxial cable, “C..”
is generally equai to approx. 100pF/m.

Therefore, in the above case. the time of approx. Ssec is reguired
even for a pure resistance,

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

Figore 3 - 13 Feedback-system Equivalent {ircuit

The feedback system greatly détreases the input resistance up to
Riv/A., In addition, becatse 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 2zt the points “ a” and "¢ 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
muitiplied by “A” and even 2 very low noise becomes an issue.

Because the gain “A” in Figure 3-13 can be externally changed for
the R8340 and R8340A. the input resistance cap be selected according
to the syster 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 moises.
~When "A" is increased, the input resistance decreases and response
quickens. The value of “A” can be selected zmong 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 poise and
response. For how te 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 -—4 Fast

Input resistance deviations | Large ’—-—' Small
Noise resistance Good —"”’ Bad

CAUTION

Error due to input resistance 7

in Figure 3-12, the error is produced because the voltage to be
applied to the sample varies due to the voltage drop * Vs =
Ryx.Xx I:n” according to the input resistance, When the input
applifier gain is set to “x 1", the input voltage drop reaches
vp to 3.6V for full scale. Therefore, the Vs should be set to
2 value much larger than the above value. Table 3-4 shows

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

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

Table 3 - § flutput Voltage and Current Limiter

furrent Compliance Setting

Qutput Voltage
300mA 100mA 10mA

0. 000V to 30. 00V + 300umA + 100mA + 10=A

30. 03V to 100. 00 = 100mA + 100mA + 10mA

100,39V to 1000.0| <+ 10mA + 10mA |+ 10mA

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

In addition, because the current limit value {(compliance) can be
selected, the sample limited in rush current sech 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 exampie, the following shows the cases in which 2 224 F 100mAMAX
capacitor is charged up to 100V,. 99% by passing through resistance
and using compliance,

@ #hen passing through resistance

100V

1000A 10085

t = 4. 67 = 4 6CR = 4. 6X 224X

3 When using compliance
t = CV/1 = (22 xX99V)/100mA = 22Zn8

Prom the above, it is found that the time can be saved when USinE
compiiance.
The discharge speed also increases,
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99V , | 99V

100ms.| - 160ms

R

-

i

!

Charge Discharge 22ms 22ms
Charge Discharge

When passing through resistance ' When using compliance

Figure 3 - 14 Charge and Pischarge Speed

~For how to set current ilmiter, see Item 4.2.4 “Current timiter”

(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 iimiter is set to 300mA, for example,
the complignce current is kept 4t 300mA for the voltage
between 0 and 30.00V. However, the current auiomatically

changes fo 100mA for the voitage between 30.03 and 100. 06V and
to 10mA for the voltage between 100.3 and 1000.0V internaliy.

"Range Up./ Down Level

The auto range is used to avtomatically ge to an adjacent range to
mezsure its value when the measure value in a range s too small

or too large. {If a measured value is cutside the range,
measurement moves on to the amex! range. Measured values are not
displayed during range switching. )

The "count value” is used to make thls assessaent. The count value

.ts an infeger made by eliminating the decimal point and the exponent

from the display values.
Exampie) Displayed value : 1.3142><i0'8 Count value : 131492

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

Count Values

Setting level 20000 20400 200 Remarks
‘ {default)

Range up 20000 or 2000 or 200 or | Not

count value more more more displaved

Count value that ] 180899 1999 189

can be processed to to to

by the set range | 1800 180 18

Range down count | 1798 or 179 or 17 or | Net

value less less iess 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 czlculated and displayed by dividing
the applied voltage with the current.)

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

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

When the level is lowered, the number of digits used to express the

peasurement is reduced while the input resistance is also reduced

as the next higher range is used.

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

Level Displaved Measurement {ount Enput“
setting | measurement range - value resistance
20000 | 13. 14204 2004 13142 10040

2000 13. 14nA 200na 1314 10MQ
200 13. In4 2uh 131 I¥Q

As described in Item 3.3.5 “Input amplifier gain’, the measurement
speed- is determined by the capacitamce and input resistance of the

-sample to be measured. Therefore, the speed increases as the input

registance decreases.

When attempting to0 obtain the same number of measurement digits by
decreasing the input resistance, the input ampiifier gain increases
toc be weak in noises. Therefore, the function is effective to

increase the measuremeni 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 imcreased through ranging with a smal!l
sense resistance by decreasing the ranging tevel. For example
when measurement current changes from 10nA te I0GpA in the aquto
range: ' :

@ For avto range up/down level of 20000
Because the measured value changes from 10.000nd to 100.00pA,
the input resistance changes from 100MQ to 100 0.

@ For auto range up/down level of 2000
Because the measured value changes from 10.480n4 to 100. OpA;
the input resistance changes from IOMQ to IGQ.

As above mentiomed, 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 [tem 4.2.5 “Auto
range up/down level”,

338 Contact Checking

Make sure that the sample is properiy connected to the terminals
when measuring the insulatton resistance of capacitive samples
{capacitors or the like). This can easily be done by performing &
contact check.

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

Figure 3 - 15 CLontact Checking

{ix s a standard built-in capacitor. Step voltage AV 1s appiled

to the V SDURCE output. The Cx value is derived from the difference
setween the voltages at both terminals of C.v 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 €. value measured at initialization
multiplied by coefficient n set for comtact level. :
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Connect a stapdard capacitor and perform contact initializationm.
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 imitial offset neasurement
should be made flrst.

The contact check is successful If Cx 2 tX {Cix:-Ci0)%C10.
The contact check fafled 1f Cx < n X {(Cini-Cia)tCio,
Here, Cx . Value measured at the time of a contact. check
C.x: : Value measured at the time of a contact ipitialization
C,o : Value measured at the time of a contact initialization
offset
n : Contact level

"paerform the contact check as described below.
(@ Set the integral time of comtact initializatien and the
contact level

3  Specify that V. SOURCE is to be used as the veltage source.

Connect & 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 comnnect a
standard capacitor (sample).

@® Set the instrument to operate on and perform contaci
initiatization.

@ Comnect the sampie to be evaluated and perform & contact
check. "

Procedures. (O to ® are used to determine the level of contact
evalueation. This vatue witl remain in memory even after a power
down. '

The internal data can be read when the "CNX?", "CI1?" or "CI277 GPIB
commands are used to perform the contact check and the contact
initiatization. The "CNX7" command ogutputs the C. vajue and the
"C119” and "CI127” commands output the ax (Cini — Cioit 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, CIZ? and CO2 commands is
1PLE.

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

| 3. A low insulation registance in a jig or sample used in a
contact initiallzation offset, comtact initialization or
cantact check causes a large measurement error. [If the
resistance exceeds the range specified in tahie 3-7,
measurements cannot be performed.

4. The response datz of the "CNX?", "CI1?” or "C127" GPIB
commands are internal measurement data whose accuracy is
noi{ guaranteed,

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

Select the sample and contact factor for comtact initialization so
that the contact-checking judgment level will be kept at the
following range. .
When Vs ranges between 0 and :00.00V — 0={.(s: X n= approx. 10nf

When Vs ranges between 100.3 and 1000.0V

- 0=C/~v;y X n% approx. 3af
{When the Jeve! is out of the above range, an error occurs.)

L]
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Table 3 - 8 Contact Checking Judgment Level Range and Step

Voliage

Judgment ievel {(Ciw: X D)

Generated , :
voltage 0 to approx, 90pF to approx. 900pF to approx. 3nF to
approx. 80pf aoprox. 800pf approx, dof spprox. 10nf
oV to 10, 000V approx. 1V approx. 100mV approx. 10mV approx. 10mV
10.08V to 100. 00V approy, 1V approx. 100mV approx. 100mV approx. 100V
100. 3V to 1000.0V approx. iV approx. 1V approx. 1V lmpessible

For sample with no capacitance component or the capacitance of 0.5pF
or less, judgment canrot be made. For the sample with the component
“L* or when a large resistance is connected with the . in series,

judgment wmay be erroneously made,
The.cagtact checking methed,
Operation(® through @)
[(Before checking )

@D-—Execute contact initialization.

(See Item 4.3.2.)

® Set a contact level.
(See ltem 4.4.7.)

1 - AR
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{Start of chécking ]

CONTACT

@ Press the =] key, and the LED on the key lights.

@-1 Display panel state when contact ls judged to be 0K
6 J [0 T
| my [
Plals) ) | 002000002

i

@-2 Display papel state when contact is judged to be NG

o ™ myl

Ik JL] 008000002

£1 } }
]
The high-pitched tone buzzer sounds.

T

®-3 Display panel state when contact cannot be judged

o L U L
— |

Elle | Ale)|-] 003000005

i

The high-pitched tone buzzer sounds,

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

In the above cases, change the contact jevel or reiry the
contact initialization.

(The buzzer sounds only when it is set to ON. )
After judgment om contact is dispiayed, the contact checking

finishes and the panei 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 zs follows

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

Mo Limitations

. Compare the test piece contact imtial capacity Civy and the test
piece capacity C. in the coniact check by connecting jigs to.the
test plece,

The insulation resistances of the test piece and jig have the
following limitations :

Vs

——— shall be within the range as shown in Table 3-8.
R.

V. = Input voltage

R« Insilation resistances of jig and test plece

D 1.

It

il

@ R. shall be more than the value shown in Table 3-8

Table 3-9 The Range Whore Comparison.of Contact Imitial and _
' Contact Check is Avaiiable

Integral Vs
time of Con- Cv. Cixn
tact Initial 0 to 1.000V !1.000 to 10.000W10.03 to 100.00¥i00.3 to 1000. OV
0 to 100pF More than | Less than 15nA Less than 8nA
' 150MQ Less than
8nA
100 to 1000pF ‘ Less than 80nA
2as — Less thar 10nA
1000 toc 3000pF | More than Less than 100nA Less than 8nA
100MQ2
3500 to 10000pF . Less than 30nA
More than 10000pH e E— e
0 io 100pF ‘ Less than 10nA
100 to 1000pF | More than | Less than 25nA | Less than 25nA | Less than 25nA
1PLC 50M &2
1600 t¢ 3000pF ’ Less than 10nA
3000 to 10000pF
More than 10000GpR e e ————

LI

The syabol "-" indlcates that the contact Intial is impossible.
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<Example> When the integral time of contact initiatization is 2ms
at Vs=50V, the following imsulation resistance 1§
required wher -2 200pF contact check evaluation (in which
the result is compared with the result of the 100pF
check) is performed after a 100pF contact initialization

Bx > 50V/BnA=82504 0
Noise in contact check or contact initial stage

2ms or 1BLC can be selective for the contact initial integral time
of the AD converter when the contact cccurs. The integral f{ime in
the contact check is determined by the contact initial integral
time, While 2Zms is wsuailly set, it will be converted to 1PLC

when the meazsurement is unstabie due to noises. See "4.4.107
contact initial integral time" for this conversion. When you reset
the integral time, carry out the coniact initial again.

Data output in contact check or contact imitial

When the GPIB command "CIL?". "CI?" or "CNX?" is executed, the
data of the contact check and contact initial. By processing
these data with the externzl computer, upper and iower limits of
the test piece capacity dispersion can be obtained. The data are
gutput in (pF) . Since the accuracy of the data's absolute value
is not guaranteed, use them as relative value,
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338

Trigge

r Delay

Using this function, delay the time from when the trigger operation
(internal trigger, trigger key, trigger command or external trigger
signa!l) s completed to when the sampiing starts,

Saampiing

Trigger
{trigger

Sampling

Trigger
{internal

trigger command
or external delay time delay time
trigger signal)

Sampling

hold

- u

key,

| I —

free run

trigeger) delay delay delay

time : time tine

Sampling

1 R ]

Figure 3 - 18 Trigger belay

This function is used in the following measurement:

. Device measurement waiting for setting the setting tlme.

. Measurement of condenser I-t characteristic or R-t characteristie.,

. Measurement of long-time insulation resistance characeteristic
using data memory function.

Mav 20/00
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3310 Autor ange Delay

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

Trigger — L [

Change
I of range . r—m—~qu_~
| Autorange | Autorange
{ delay tipe delszy time
{ Autorange ~ ti  tad F-Lm
delay time — _

L

Flgure 3 - 17 Autorange Delay

The aﬁiorange delay time is get based on the 200p4A range, 3

standard, and the actual delay time ip each range is 23 follows -
for tad/5°"s ti t=ti+10ms

for tad/5°>tj t=tad/5* + 10mg

(tad5° 2 Ims)

ti @ Internal setting time

tad : Avtorange delay setting time

n : Range number {gee Table 3-10)
3 - 51
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Tahle 3 - 10 Delay Time in Each Range when Setting Autorange Delay

Current " Autorange | internal | Example of Actual delay tiﬁe t
n range delay time | setting ‘ (Integration time 2ams)

after _ time ti

reset tad=1ms tad=1s tad=9999s
9 200pA Sat value tad i 350ms 380ms 1030ms 8949030ms
1| 2 tad/5 250s 55ms 230as 1999830as
2 20nA tad/5*% © Sas 35ms T0ms 399950ms
3 20004 tad/5° 3ms 35ms 38as 80022as
4 2uh tad/5* 2ms 32ms 32ms 16028ms
5 20 A tad/5° 2as 32ms 32ms 3230ms
8 200z 4 tad/5° 2ms 32ms 32ms 670ms
7 2mA tad/5” 2ms 32ms 32ms 158ms
8 20mA tad/5® Zns  32as 32ns : 56ms

This—function ls used in the following condifions :

« When an error occurs in the measurment since the internal
setiling time cannot provide a sufficient setting time after
changing over the range at measurement of condenser in t{he
avtorange mode.
« When correct measurement data is obtained despite repeating the
change-over the range, .
When the range is changed over just before the flnal measurement
after passing the charge time and measure time set in the
measurement using the sequence program, the error may 0ccur in the
measurement data. ~

Set the autorange delay time to approx, quarter of the charge
time tn programs O through 4. Set it to approx. half of measured
time in program 3.
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DESCRIPTION OF PARAMETER

This section describes parameters keys,

KEYS
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41 Basic Usage of Parameter K ey s

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

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

The foilowing describes parameter keys under the normal measvurement
sode,

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 - | Parameter Keys

Parameter MEAS CAL COEF 1,0 MEM Used to change various

keys 4 J 323 O3 settings and execute
functions.

Parameter settd cpance Used to change over

ing change key | ] predetermined setting.

Parameter EXLT Used to exit from the

setting ] setting mode after

registration registration.

key

See Table 4-2 "Parameter Key Functions” and Figure 4-1 "Bagie Usaze
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 kev and the numper of
pressing times. <{See Table 4-2.) -

@ Setting .change includes the following three metheds.

CHANGE
o Select an item among the predetermined settings with the .

e Input optional value using the keys ] to [] J30d
. [ 8 .

LI
e Make setting using the above two nethods.

@ Resetting after changing to a required setting
Register 4 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
meastrement mede,

4 - 2 : Maw on/an
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® When the pérameter key pressed in the above [tem @ is
pressed again, a new setting is registered and the state

moves to the next setting mode,

Table 4 - 2 Parameter Key Functions$

HEAS

0

1. Parameter key

Setting contents
Setting of
integration
-time

@

MEAS

the [}

: Press

Setting of :
AD CAL i Press

MEAS

the ]

Setting of
input
amplifier

: . MEAS
‘ Press the [}
! times,

{peration

once,

three

Operation 2

. INTEG

2ms

1PLE
5PLE
19PLC
10PLCx 4
10PLEX§

b

AN AR

CAD CAL
twice, |

Il

aN }

 GAIN

16PLEX 1

OFF

Change them with the

CHANGE

d

for selection,

b

Change thes with the
CHANSGE

(] for selection,

CRANGE
o far
01

gain

Setting of :
output~v01tagej Press
current P times,
limiter

MEAS

the [

Setting of :
avtorange up/ . Press
down level . times,

MEAS

the ]

Setting of : MEAS
tnit : Press the (]}
indication D times,

Setting of :
trigger delay : Press
time D times,

MEAS

the []

Setting of
autorange
delay time _

MEAS
the ]

. Press
Dtimes,

MEAS

{3

Press the

four

five

Seven

1M
AR LUL

- UNIT

11l

CX X X X

1
10
10
10

T

300mA
130mA

i

20000
2690
200

1

Symble

— Exponent

. DELAY T

10mA

-

} Change them
J i

G S S
060

} Change thes with the

CHANGE
for

o

selection,

w“

v Change them with the

CHANGE

for selection,

Change them with the
CHANGE
} ]} for selection,

data — Input data with numeric keys.

: A R.BLYT A
data — Input data with numeric keys,

eight

nige times, and the state returns toll.

N~ 19 /N
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Table 4 - 2 Parameier Xey Functions {(Cont d)

2

CAL

i

Parameter

Setting contents:

@

®

Execute zero !
. Press

cancel.

Execute :
contact ini-:

tialization
of fset

measurement.

Execute
contact ini-

tzaltzatlen

Execuze selfj

-test.

caL

Press the [}

:Press

§ times,

_Operation 2 o
Change them with the

CHANGE

g

Change them with the

CHANGE

0

Uperationl
10

— (FF }
— Executien

CAL
the ]

once,
far executlon.

: C lnoF
twice. ! OFF }
Execation

CAL

the ]

Press
for execution.

Change them with the
CHANCGE

a

Change them w1th the

CHANGE

o peentton.

CAL

C-INIT
the ] '

“three, OFF 1
Execution f for execution.

CAL

: Press the (]

tesT
four, OFF . ]

Execution for execution

flve times, and the state returns to (D.

3

1/
o
—

Py
35 -

Parame

Setting centents

O e Q) OO P

D Setting
of GPIB

address

Settiné
of power

frequency

Setting
af D4
guTPUT

| Press the [ once:

o fhree Haes. and

Press the

‘ Press the {J once.

. GPIB
EE HA-XX(data)
0

L Ho-

Operation 2 .

{70
Change them with the

CHANGE

C]

A-XX{data) }

for sgiectiom

LINE F Change them with the
50Hz CHANGE

50Hz) [] for selection,

1./0

. Press the [ twice,

/0
three times, and the state returns to

©.

oo

FTTTEiT e

1/0

OFF

AAASBY
1AAA9
19AAA
[9DAA
BBBAY
1BBBY
19BBB
18988

Change them with the
CHANGE

i]

for selection

Nav Q0700
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Table 4 - ¢ Parameter Key Functions {(Cont’d)

Setting contents§ Operation | j : Operation 2

@ Setting ; 170 ; BCH
of BCD : Press the [] twice, | > 0FF Change them with the
QUTPET k: BCD } CHANGE

BIN [J for setection,

[

Setting 1,0 GPIB
of GPIB : Press the [] three ; A-¥X(data) Change them with the
address | times, . ; HA-XX (data) CHANGE
: : 0- ] for selection,
fO-

o

@ Setting E 1,0 E LINE F Change them with the
of power ;| Press the (] four ! [z 50Hz CHANGE
frequencﬁ times, : SOHZ} (] for selection,

OO b Qe O B

1/8

® Press the [] five timﬁs. and the state returns to .

COEF

4, Parameter key : [

Setting contents : Operation | Operation 2

D—Selection r CHEF ~{PPER

of COMPARE : Press the (] once, | polarity
upper level | Dot _ } Input them with numeric keys.
: P data
é + . S CHANGE
cunit  —— Change them with the [] for
: selection,

@ Setting of cocr . LOWER
CGMPARE : Press the ] twice, : polarity
lower level P } Input them with numeric keys,

: : data

Lo+ CHANGE

cunit —— Change them with the [ for

: selection,

@ Setting of COEF : RM
resistance : Press the [} three | > NORMAL Change them with the
peasurement © times, : tz VOLUME } CHANGE
indication ! o SURFACE [} for selection,

@ Setting of CoEF C B DIM
electrode ! Press the [} four ¢ 50 (J18) Change them with the
for volume | times, : {Eg @ T0{JIS) }
and surface : Optional
resist%vitie# ; dimension

CHANGE
[} for selection,

1 d e A0 FAN
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Tabie 4 - 2 Parameter Key Functions (Cont'd)

Setting comtents  Operation I ! o Operation 2

® Setting of | ' coer | V. COEF/S. COEF Change them with
optional - | Press the ] five | Volume resistivity CHANGE
electrode - times, ; Surface resistivity | the [] for
coefficient ! : t selectlion.
e ! data — Input data with numeric keys.
® Settlng of ‘ COEFP SAMPL t
sample ; Press the ] six data — Input data with numeric keys.
thickness for times. :
measurement |
of volume
resistivity
@ Selection of | conr | CONTACT
contact . Press the ], seven x 10
level i times, X5 Change them with the
: x2 CHANGE
X 1 [] for selection.
X 0.5
x0.2 |
x0.1

T3 173

® Sa!ting Gfr COEF BZ c;{ANcﬁ
buzzer . Press the ] elght ON Change them with the [] for
i times. OFF ] selection.

i

® Setting of conr | DISP cHaNGE
indication  Press the ] nine [: ON Change them with the [J for
i times, ; OFF } selection.
@ Setting of |  coer L ONT, IT craNGE
contact i Press the ] ten | [: ams ] Change them with the [] for
initial inte~ times. : IPLC] selection. .
gration time !

©® Press the [J efeven times, and the state returns to @.

MEM

5 Parameter : []

@ Store MEM STORE . CHANGE
measured  Press the ] onmce [: OFF } Change them with the (J  for
data, : : ON selection.

Setting contents |  Operation ! | evewee...Operation 2. -

@ Recail the | e | RECALL
stored . Press the ] twice. | OFF Make setting with the
measured : { Recall dats No. } CHANGE
data. g § [J er numeric keys.

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

4 - A Maw 20 /00
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Basic Usage of Parameter Keys

4.1
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42 Various MEAS-Key Sstting Methods
4, 2.1 Integral Time

" The following describes how to set the 1nput sigral integration
time of the A/D converter,

Operation ( @ through @)

i

MEAS
@ Press the [ once, and the indication P E:
appears,

F
L
LHANGE

@ Press the (J until the rgquireﬁ tntegration time appears,

Gisplay panel state

o L LI L
- L -
L DDD@HHDDD

J CHANGE st

o LI T T L

|
L

m=

T

|
Lo Elels) 0050EREE S

J CHANDE - 1PLC

U

o ] HER L]
| Thi=ls
;)n t[ j}DDDDED!ED

i caaNGE SPLC
, D .

1 © LJULJ

CcHANGE i0PLC

.
L

| f...,j

i - 8 Nov 30/90
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o L HRN [

Alnl[ellelle] opCpaEnn S
CHANGE 10PLC><4
.

5 L]
_ — 1 . O~
-l [e]le] 6] DECmERERS

CHAKNGE 10PLEX §
g

o | NN

_ (] e -
; IBE B EEEREE
§i cnﬁice IUPLCS(i&

EXIT

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

4 -8 Jun 9/89
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4.22 AD cCcAL
The following describes how to set AD CAL to ON or GFF,

Operation {( O through @)
MEAS
@ Press the [[] twice, and the indication
H ' '} b
oL | L appears,

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

o LT
RN E
; CHANGE ON

i J

o BRI ]
7l[alfc]lal k] 0oBEEEONE
L C'gfjm ' OFF

@ When the [J° is pressed, the setting ends.

i - 19 Nov 20/80
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423 itnput Amplifler Galn

The following descrihes how to set input amplifier gain,

Operation ( @ through @)

MEAS
@ vpress the [] three times, and the indication
i ]
T | appears,

CHANGE

@ Press the [ ventil the required input amplifier gain appears.

o LT L L]

- L] O
sJR)[]l-)[] ®08@0000S
CHANGE X1 |

L g

o | HE N ]

= |1 " UmeE ]

o[ ]l-][] BOSBENODG
cHANGE : x 10

o

a
O Iy 6 R W

5|8 J-]| | BOBEEB00G

CHANGE . ‘ X 100

O L L |
™~ 74 D D
T ‘I a0 D[;m[]

CHANGE X 16000
D )

EXit

@ MWhen the [ is pressed, the setting ends.

¢ - 11 Nov 30/90
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424 Current Limiter (Current Compliance)

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

Operation ( @ through. @)

MEAS
D Press the [ four times, and the indication
1 - |
L [ K appears.
EHANGE )
@ Press the [J until the required current limiter sppears,
— _ :
o [ HEn L]
1 [ Li m [i] L r v E]
CHANGE 300mA

P a

o T ] HEN L
1s]/o] BREORALNEE

=

CHANGE ‘ 100aA

10 _
o [ LI L

1R Ae0nme
B H!D!DHBES
—__] CERGE 10m4

EXET

@ When the (] is pressed, the setting ends.

A - 19 ’ Maw 01 /0R0
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425 Auto Range Up, down Leve |

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

(1) : Up 20000 Down 1789
2y : Up 2000 Down 170
3 : Up 200 Down 17

When "1T=2ms” is set, however, the operation same with that in Item
(2} is executed ever if the data in Item (1) is set bhecause "1908"

fs the full scale. For the highest range and manual range, "1008%"
Is the full scale regardiess of settings. The following describes
how to set auto range up/down level,

Operation (@ through @)

MEAS -
® Press the ] five times, and the indication
M L
nmM ¢ L L L appears.
CHANGE
@ Press the [] until the required auto range up/down level
appears.
]

o [ I

™ |
e e jjud

-~

Ll — = U
JUpEnbiR o

CHANGE Up 20000, Down 1798
PO : _ —

o L LI

all-ILe][L] 00BnEEEE S

CHANGE Up 2000, Down 179
0O :

o L] LU L]

A< | |1]|t] 005D0BEG
CHANGE | | Up 200, Down 17

a

EXIT

@ When the [ is pressed, the setting ends.

A - 17 Maw aAn/nn
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4 2.6 Un it Ilndication

The unit indication includes the exponent snd symbol unmits. The
exponent unit indication is used for the measurement of volume and
surface resistivities regardiess of settings. The following
descibes how to set the unit inmdication of measured vaiues.

Qperation (O through @)

i
i MEAS
;% @ Press the [J six times, and the indication
| i
-é‘ Lo 1 O oappears.
E CHANGE .
@ Press the [] to set the symbol or exponment unit. Whenever
CHANGE

the [} is pressed, the sefting is changed over.

1
c L L
D ™ ;D
R 2e2onne
(R qu e II L [j] '
CHANGE Symbel unit
) 0
o | ] L
nink=tnl - U
LNEIEREEE
CHANGE Exponent unit

@ When the [J is pressed, the setting eads.

4 - 04 Tl 1/07
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427 Trigger Delay
The following describes how to set trigger delay time.
Operation (@ through @)

MEAS
@ Press the [] seven times, and the iadication

]:: E z—- F’ l:] appears.

@ Change the p}esent set value to the required set value. To change
the setting to "12.345sec”, for example:

s T T |

3l [R]ls] B0 oBEREE 5
' 0ao000a3 Present setting
o T LU ]
e/l Al B0 5EEBEE @

EX1T

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

CAUTIGN

1. The trigger delay time setteng range is 0 to 9969, 9 sec.
1f s value out of the range is set, an input error occurs
EXIT
when the [] is pressed.

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

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

4 - 15 Jul 1/93
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428 Autorange Delay
The foilowing describes how to set Auicrange deiay time.
Operation (O through @)

MEAS

@ Press the [J eight times, and the indication

H g".l:; :... '_—J appears.

@ Change the areﬁent set vaiue to the required set value., To change
the setting to "12.345sec”, for example:

SR R R
\ A Ozmmerm O

Present setting

23
5
(I
p
u

]

O

L
B
10 L

I
[
L
[-

= L]

v
[

H

a3
“t
[ Y
page
SR
—7
]
F
Ll
_c
-

EXIT

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

CAUTICN

1. The autorange defay time setieng range is 0 to 8899.% sec.
If & value out of the range is set, an inpui error occurs
EXIT '

when the [ is pressed.
2. If you input an incorrect value, press the = ). Then
- CE

the preceding set value appears and vou can input a new
value. '

A - 1R tnl 1/09
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43 Various CAL-ke y' Setting Methods
431 2ero Cancel

When the zero cancel operation i{s executed, the input amplifier is
resef 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 (O through @)

CAL
@ Press the [] once, and the indication I C appears.
CHANGE

@ Press the [} for execution.

Bisptay panel state for execution

o LT
1BN0000
RN,

CTHANGE

Vo4

o NN L

9E:000000

Dering execution of
zero cancel eperation

5 I
JEplooge o

End of zero cancel operztion

ud
u3
W
Wia)

@ VWhen the zero cancel operation ends, the state returns to
the normal measurement mode.

4 - 17 Nav 20/40
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432 Caontact initializa t ton Offsat
Measurement :

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

Oparation (@ though @)

n L]

CAL r
@ Press ] twice to display E O r

CHANGE

@ Press [] to execute the program.
Panel display screens during operation
o | HEN

r
L | # &g

i

=

]
0O
]
-
-
]
(][]

CHANGE

Colmlle RO

_ Screens displayed during execttion of
v confact imitialization offset measurement

o [ LY [
r r —Har U
L n o ri]QQEHHDDD

Terminating contact initialization offset measurement

EXIT
@ Press (] to terminate measurement.

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

R HEN
r r r‘*rﬂ =
wivine e UUgEHEEE o

Contact imitializatlon offset messurement error

(High pitch buzzer goes aff.)
4 - 18 Nav A0/40
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433 Contact Initialization
The follawing describes how to execute contact initialization,
Operation (® through &)
CAL
@ Press the (] twice, and the indication
' L.
[ I M i L. &ppears.
: CRAKNGE

@ Press the [J for execution.

Dispisy panel state for execution

o T LI ]
e L — [ O
o] |1l 0oEonoon B

N

CHANGE

v d

O

A I

r.
I
~r
]
.
0
—
(]
]
]
[0

Puring execution .of
' contact initlallzation’

T T
0 ' )
N00BRBI0 S

End qf contact {nitialization

O

rr

]

M
3

BXI1T :
@ When the ] 1s pressed, the operation ends. If the contact
initialization does not normally end, the follewing indication
appears.

o [__ L]
l

"l -0 O
Colvilml EJ U oEHEEE o

Contact initializatien error
{The high-pitched tone buzzer sounds.)
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To decrease the error in the contact check and comtact initial,

use the same test piece and se! the same voltage generating value

(V SQURCE.) :
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

434 Self-test

When the self-test is execuiad, the following test items are
dispiayed in order of number.

LOGIC ROM sum checking

E?PROM R/W checking

RAM R/W checking

ANALOG ROM sum checking

SC! checking

CAL primary sum checkling

(AL secondary sum checking

Panel parameter sum checking

A/D checking

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

P GO OO —F O O P DO D
M < . Py . . b H .

1f¥ 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 indicatlion
L L.
L C C; L appears.

CHANGE

@ Press the [J for execution

Display panel state for execufion

o l HER ] |
=\|e|is) k| | 00200000c

ST D

10=000003

¥ l During execution of self-test,
& Ail LEDs go out.

~m Mo A NA
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O VOL || SURF | Loj so]jtr LIMIT
]
00

Buring execution of each test,
l ALL LEDs light,

o L] HEN ]
00a00000,

End of each test,
! All LEDs go out,

o | | HRN ]
D0pERE00S

o3
oo
an
W)
oo

e
mn
7

rr

End of self-test

EXIT
@ When the [[] is pressed, the state exits from the mode and
returns to the normal measurement state,

4 - 21 Nov 30/90
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44 Various COEF-key Setting Methods

441 Upper Lewvel
The following describes how fo set the upper level for comparison
in the COMPARE mode., The setting unilt indication inciudes the
symbo!l and exponent units, For how fo se! unit indication, see
[tem 4.2.6 "Unit indication™.

() For symbol unit indication

Operation (@ through @)

COE¥F
@ Press the [] once, and the indication
o0
ur ok [~ appears.

The set value of the present upper level is displayed.

o L L | HEN ]
1 it i1 7 [j [:
313 @DD

Present setting

i

f 101
o

L

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

&~1 1Input numeric values as follows:

Press the [} [ J O {3 ane [J.
o LT [ [ ]
[
+||s] IBSERAER"

[]

T
[

()

@®-2 Set the range.
. CHANGE
Press the [J until the required ramge appears.

& - 29 Mav 19/07
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{7@ I R 0
HUUB @lmllnlj
LJLJ REN
e HHD nalﬁlnj
L] L]
@@D olalsly llDllj
uu L]
@Dﬂmﬂ i |||||

o uL_l LI

@DDD IDDIDDII’

CCCCCC

2uh range

May 12/92
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Various COEF-key Setting ¥ethods

EXET

symbol unit and the setting ends.

4 - 24

@'?
o RN L
— - _ O L]
e 315 BN UEREH A
CHANGE 200nA range
o
o [ L | UL L
- N []
He 3 s] HEgUPRER o
CHANGE 20nA range
b U
o L
1215|4]ls] 2RCpEPERC
CHANGE 2nA range
G |
o L L L] ]
- o O [
121345 MR SURPER 5
] -CHSGE 200pA range

@ When the [J 'is pressed. the unit indication changes to

May 12/02
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For Exponent Urit Indication

The symbol unit indication is described in Item {1). Also for
the expoment unit indication, change the exponent valee with

CHANGE

the [

o [ J LU L]

(| = L] 5 LI
AT e 5 [:}[Eﬂ ) W] b Eirl Ei
o _ :___,:m”_f
-~ The decimal point '--- Change them with the
DOSitiOﬂ is fixed. CHANGE
J
CAUTION

—-Resigtance measur

“error occurs when pressing the {7} or the [ ..

The following shows the setting ragne of each measured
vatue.
Cerrent measured value :
-19.899mA (-1.9999x 107 2A) to
19.999mA (1.90996Xx107%4)

e faas

d yvalua

Q{0.000x10°'Q2) to

y 30.00EQ (3.000x 105 Q))
Volume resistivity : 0.000X 10°%Q to 3.000x10%'Q
Surface resistivity : 0.000x107*Q to 3.000X%1G%*°Q

000, 9m

If a value exceeding the above range is sef, an imput

EX1T CHANGE

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

If an upper-tevel set value smaller than & lower-level set
valve is set, an impuf error occurs.

’ COEF

In this case, press the [ ] to move to {he lower level
setting state apd set a lower-level value smaller thas the
upper ievel vaiue.

If you input an imcorrect value, press the = "} Then the|
CE

preceding set valve appears and you can impui & new value,

4 o tr. .ty Inn
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442 LOWER Leve}

The following describes how {o set lower level for comparison in -
the COMPARE mede.

(1) For Symbol Unit Indication
Operation (@ through @)
LOEF I - E
@ Press the ] twice, and the indication L [J LI r

appears. _
The present tower-level set value is displayed.

ARG R R Upg -
W 'EIDE]D

Present sel value-

L

@ To change the present set value, inpuf 2 new valte with
numereic keys. To change the setting to -123.45. for
gxample:

@-1 Input numeric values as follows:

Press the (J [J O [ (O and [

- i 2 k] 4

o | ] HER
L] - L]
I o lEEE

Ul
U

4 - PR Mew 10/00
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@-2 Set the range.

Press the CHQSGE until the required range appears.
o L] LU L
. S O
4123 s ﬂ@%@_m
$ cug{;z
o L L] mEn 1
- J -
-2 3lM s DE o NEERE
uanon 2nA range
Vg
o L i [
- L] U
2 3]s BEgEEBER o
Ces 200pA range
0 ‘
o L 1 L L
- Y mrEEn O
e 3 Mls HHSEHEEEE
. 20mA range
¢ J
® &
A . ar Mav 17/09
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4.4 Various CQEFf-key Setting ¥ethods

;
o [_ ] BN L
4213|415 BRCDEEER S

CHANGE ‘ 2mA range
! U
o L g
- L L]
e s s Mg UERER G
¢ caance ZOOuA.range
U
o [ | UL
]
2l[3]l][s] BPSDEEERS
CHANGE 2{}MA range
Vo d
{2][z]l4]ls| PRCEREERS
CHANGE : 2uh range |
oo
o [ ] ] L]
_ ]
-1213)1)|s| PECDEEEES
] cm[»]mz 200nA range

Mav 19/09
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EXIT
@ When the [J is pressed, the unit indication changes lo
symbol unit and Lhe setting ends

(2t For Exponent Indication
The symbol unit indication is described in Ifem {I}. Also for

the expenent unit indication, change the exponent value with

CHANGE

the [

o 7 _L_JUU' L
i e 3 U i - U
RN Vi3 ;B :@@D

e —————————————

E The decimal point E. CHANGE
- pesition is fixed '..Change them with the [

CAUTION

1. The following shows the setting range of each measured
value.
Current measured value:
-19.999mA (-1.9880x107%4) to
19.999mA (1.9999 X 10°*4)

Resistance measured value:
000. 0mQ (0. 00061070 fo
30.00EQ (3. 000X 10'°02)
Volume resistivity :0.000x107°°Q to 3.000x 10%*Q
Surface resistivity:0.000x107°'Q 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 []

2 Be sure to set the upper-level and lower-level values so
that they wiil 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-inpui the correct value.

P T Mav 12/02
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443 Resistance Measurement Iindication

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 (@ through @)
COEF
@ Press the [ ] ‘three times, and the indication [ {7 appears
CHANGE
@ Press the [] wuntil the required indication appears.

o L J LIt L

-llo] IRt 00S A0 E

Resistance measurement

cunnce Present setting

Lo

o ] O Lm

: Y ) - U= [
R R N R ] El EI . B
CHANGE Volume rﬁSiStiViEY
| d measurement

o | RN L]

- - O ]

Sjulie el DOaRRUON B
CHANGE Surface resistivity
B measurement
EXIT

® When the (] 1Is pressed, the setting eads.

# an e 1N /N0
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4.4 Various COEF-key Setting Methods

4. 4. 4

Sett

g of Vo 1 ume —,/
u

n
Surface—Resistivity Electrode

The following describes how to set electrode used for measurement

of volume and surface resistivities.

Operation (@ through @)

COEF
(T Press the [ four times, and the indication
ey | v
i
C. O ) gy appears.
CHEHANGE

@ Press the {3 until the required electrode appears.

o | H L_JJ
P f { i \ -
Calall L l i
£ i i |
AP D D L
CHANGE ot
} | Present setting, For
JIS K6911, the 50mm-dia main
electrode is used.
I i} T I3 I 7
o L L
hi!.f@ - s — — = O
[ - I - ]
ST | el g
SN I S I ~ ot - —
CHANGE For JIS K6723. the TO0mm-dia
i 1 main electrode is used.
o Ll UULJ | l
e]ls][ 3 [] noEe@enn s
= [ : 1 ! i_i [:}1
"*“J CHANGE Optional setting
o
EXIT

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

4 - 31 May 12/92
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445 Optional Electrode Coefficient
The following describes how te set electrode ceefficient for
optional setting in Item 4.4.4 "Setting of volume-/surface
resistivity electrode”.

Operation (O through @)

i COEF .
® Press the [ five times, and the indication
I r F r ., r r '
U L g € o 1:' L O ¢ F appears.
- CHANGE
@ Press the [] to set a volume or surface resistivity.
CHANGE

Whenever the _} s pressed, the setting is changed over.

O ] HRN
. U [
U e E 5 D050E00GE S

CHANGE Volume resistivity

¥ ] Present setting

© OO L
c||o]€]lr] OOSTBRBAS

CHANGE Surface resistivity e
U Present setting

1

4 -~ a9 Mow 10 /A0
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@ Input an electrode coefficient value.

®-1 For Volume Resistivity
To change the setting to 34,56, for example:

o Lt | _JuL;
UL llallEl|F 1%.@{]][]

Present seiting

yoPress the T} J 3 O and 3.
3 . 3 &

4

S RN
— -
40| o]l [F| DU BHEE g

@-2 For Surface Resistivity
To change the setiing to "23.457, for exampie:

o L1 [0 ]
| O = e g O
Clole F UUgLUBEBEC

Tj'l

Present setting

V Press the [J ] ] O] and .

2 4

o | RRN L
o L L
10 E0ERER"

M
r
o
()

a1

EXIT

@ When the [} is pressed, the setting ends.

4 - 127 Mav i2/a0
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CAUTION

1. 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 J is pressed.

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

3. If you input an incorrect value, press the = _]. Then the
E

-
¢

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

448 Sample Thickness

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

" »

an .

Operation (O through @)
COEF

@® Press the [} six times, and the indication

[ I = B
1 ;1 ) L &ppears.

@ Input the sample thickness valwe. To change the setting to
"12.34 om”, for exampie:

5 T O
J05008BE S

v Press the (J [J (0 [ and ] . Present setting

5 I
| O 0
L HOo00RER 5

-
—

-0

a3
—

I
’n

-0

N
a3
a1

EXIT

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

4 - 34 : Hav t9 /00
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Varicus COEF-key Setting Methods

The sample thickness setting range is 0.001 through 989.8.
If 2 value out of the range ts set, an inpul error occurs

EXtF

when the [ is pressed.

If you irput an lIncorrect value, press the

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

CAUTION

Then the

=

ce

Contact

L evel

For the description of contact level,
checking™.

Operation (@ through @)

COEF
Press the [] seven times,
r . r L
L m W L L ogppears.
CHANGE
Press the ]

and the

see Item 3.3.8 "Contact

The following describes how te set contact level,

indication

unti! the required contict level appears.

Display panel state

o | N L
r | L.l Fole U M - U
Lt KUgMeU o
caance X 10
0O
0 LU L
(] t]i2] 1] BOSBOO0O
Llim|c iL. C - DSL u
CHANGE X5
s
@
4 - as May 12/892
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T T

EREERIE

CHANGE x2

L0
o [_JL_ T LU L

405000008

CHANGE x1

d

} _

o | BEEE
| O O
ST

_
_

r

A

Tt

e}
i
|
i

it

i
i
i

-
LM

CHANGE ) X0.5

LA

I R RE |
N L]
A

CHANGE x{.2

L0

| R I T

e
(i
e

'
L&

oo 0
CHETEES
— ca ' "% {.1

EXIT

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

e
L.

e

'y : -
Ll N

4 - 38 May 12/82
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4.4 8 Buzzer

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

« COMPARE operation results Hf{High—pitched tone
L:Low-pitched tone

s Fuse cpen :High-pitched tone
e Qverheat detection :High-pitched tone
e« Circuit failure :High-pitched tone
« Various errors :Low-pitched tone

The following describes how to set buzzer function,

Operation (O through @)

COEF

@ Press the (] eight times, and the indication B Z appears.
CHANGE

@ Press the ] to set the buzzer to ON or OFF. Whenever the

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

o] I
- BEs00000¢

M

O

E]

CHANGE Buzzer OFF

b

0 L NN L
j o {B—@D_; N
aln HEa0000 o
cRANGE Buzzer ON

— 0

EXIT

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

4 e Mav 19/00
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44 8 Data Ilndicator

When the indicator is set to OFF, measurement cvcle is quickened
because no measured data is output to the indicator. Under the
OFF state. however, the decimal point and unit of measured vaiues

are displaved. The following describes how to set dats indicator
te ON or OFF,

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

a2 v 57

CHANGE

@ Press the [J  to set the indicater to ON or OFF.

appears.

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

5 0

| 1
) rlla B;;D gl
5| 5] Coelh0l g
’ CHAKGE ' Indicator 8N
| -
o e L
-~ []
| i Lo i .
a ] 5P|  DUghABLL o
e CHANGE Indicator OFF
n
EX1T

@ When the [J is pressed. the setting enrds. .

4 - 38 Mav 12/09
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4410 Contact Iinitial Iintegral Time

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

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

LPLC: Set this value when there are auch noises.

in the contact check and contact initial, since the measured data
ts not displaved, check the noise level by meausring fhe current
described belew and determine the comtact 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 cendition.

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

Table 4-3 GSetting Contact Initial Integral Time Per Noise Level

Integral Time | Dispersion of -Setting contact inital

(Im current measured integral time

Less than 10 counts 2mS, 1PLC

2ms
More than 10 counts

LPLE
Less than 100 counts
1ELC

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

CAUTION

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

2. If the dispersion of current measured exceeds 100 counts when
IPLC is set (Table 4-3), the contact check will be unstable.
Perform shielding so that the dispersion shoutd be less than
100 counts.

4 - Ao May 12/92
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The following describes how to set contact iritial integration
time. .

Operation ( @ through @ )

COEF

@ Press the ] ten times, and the Iindication

[ 1 t ) t appears.

CHANGH

@ Press the [} unmtil the required integration.time appears.

O | HEN
[ ‘ ' .M -
|-l ] ] DOSERB00
é 65\%8 2ms
o ] RN
1 N B .
Clln t_l ;] C DBBDEEDD
L 65” 1PLC - |

® Wnen the [] is pressed, the setting ends.

.- I A Y
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45 Various | ,/0-key Setting Methods
451 DA OUTPUT (R83I40A Onty)

This function is not given to the RB340. The following describes
how to.set D/A output to ON (selection of number of digits) or QOFF.

Operation (@ through @)
| 3]

@ Press the [] once, and the indication

N L
O Ff1 3 W L appears.

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

O HER
bim L [ | .
alinliallul|C DDDQGDD

H-A-N-O-2

Present setting,

OFF:Butput of OV
o | HREN

' —~ U L
d|[R o v |t Ul HEHER S
cuance . With polarity,

Vo High-order three digits

| I I O

‘[j _ ‘ -
oA o w b DDpHRARE
CHANGE With polarity,

L Middle-order three digits
® :

N 1 Mav 12/00
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° ¢
o L JtL_J LU [

: (] N

i1 % ollullc D DD@@@ N
CHANGE With polarity,

,l d Low-order three digits
o b Ly L]

: A0 O
oAl v t] DOSHEEER

CHANGE With polarity, Low-order

VO two digits + {

. (AAD) :
o [_JL ] REN |

| U O

o|R]le vt DOoHEHAED
CHANGE +50% offset,

1O High-order three digits
O L ]
G ] O
o i e vt LUplEERED

CRANGE +50% offset, Middle-order
g three digits
O UL |
— U [l
d|[Rlla|u b DOGNEEEE S
CHARGE +50% offset, Low-order
I three digits
@ ©
4 - 42 May 12/92
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0 L] '
. | ] =
d|Rllo v £ DOCHABEE O

: |

— CHANGE ' +50% offset, Low-order
0 two digits + ¢ (BBO)

EXIT

® When the [ is pressed, the setting ends.

452 BCD OUTPUT (R8340A Only)

This function is not given to the R8340. The following describes
how to set the BCD QUTPUT terminal on the rear panel of R83404 to
BFF (all migh), BCD, or binary output,

Opsration (@ through @)
/0 ] _ 1}
@ Press the ] twice, and the indication {7 ¢ [0 appears,
CHANGE

@ Press the [] until the required cutput appears.

T
PR =
olc |d _UsEEEL L 5
caanoe Present Setting,
v ] OFF(all high)
O HEN
b ) qD - ninll
Ollc B U0 o

CHANGE BCB output

O
o N L
| U L
o C o DDDEBBGDD
] CH!:-}GB Binary output

EXtT

@ When the [] 1is pressed, the setting ends.
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45 3

GPIB

The following describes how t{o set GPIE header to 8N or OFF and
how to set address,

Operation (O through @)
f/0
@ Press the ] three times, and the Indication

- -
U Fﬂ : E3 ippears.

@ Header setting
CHANGE ]
Press the [} until the required header appears.

T

= —

o L I

Cooy =1 DDD ]

Uin VO — -l =
Header ON/OFF - ? 11:ﬁ
ADDRESSABLE ~eoveeerd - Address
Talk-only mode - .

' Header OFF
CHANGE Talk-only mode

GO I I |

F o=y D [] [ i [
(N ¥ 2 o M
Header ON
CHANGE Taik-only mode
e

o [ LT [ ]

ol - r-_DDD [
Loy } i EE E]
Header OFF
CHANGE ADBRESSABLE
v

4 - A4 Haow 10 inn
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B &
¥
O RN |
Foo = e [ B ! lDBI@ (]
1 | } 0 L LJ B ﬁ
- CHANGE - Header ON
O AGDRESSABLE

® Address Setting
To set the address to 15, for exanmple

o NN [ ]

: = ‘ !
P [-1[s 6] DOCBARRBE
fLJ ] l ) a1 o ]

¢ Press the (1 and (1,
1

Fresent address

X | O I I O

O ) L—i

0

|
]
]

L1

EXIT

@ Wher the [J is pressed, header ON/OFF and address setting
end.

CAUTION

I, If the address is set to 31 or more, ap error occurs.

2. No address can be set in the talk-only mode.

3. When the tzlk-only mode is set, data can directiy he
gutput top 3 listener such as a printer without any
controifer. in this case, also set the listener to the

talk-only mode but do not operate the ceatroller at the
same time.

A F - Mav 12/92
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454 Power Frequency
The following describes how to set power frequency to 50 or 60 Hz.

Operation (@ through @)
) 10

@ Press the (] four tlmes. and the indication

1
W m E F appears.

CHANGE

@ Press the ] to set the frequency to 50 or 80 Hz.
CHANGE
Whenever the [|° is pressed, the setting is changed over.
1
1lo | L
— ‘
;_ ! M Y [: D — 14 .
Lir O n ]
CHANGE ] FRCRUPU.
Vo Present setting
, 50Hz
o [ NN |
el DU sRERL
| ' |=lle|r] DOCBOROO
—"J CHANGE B80Hz
: EXIT

o ® When the [] Is pressed, the setting ends.

A - &n Maw 17/00
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46 Various MEM—-key Setting Methods
461t 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 inp
order and the stored dats is provided with a data nuaber
respectively. The fellowing describes how to set datz storage
function to ON or OFF.

Operation (@ through @)

MEM ) L_
© Press the [ ] once, and the indication C' - 0 ¢ E
AppPears. _
.CHANGE

@ Press the [] to set the function to ON or OFF.
: CEANGE
Whenever the _J 1s pressed, the setting is changed over.

1

o | I
t._it o - le O0gEEADD S

™

CHANGE D?F

v J

s I O ]

n !
JIE £l 00 g :
Lo r|c 18N ]
_"“J CHANGE DN
J Preceding data is cleared,

A - oA Mav 10/09
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® To end the setting or store data:

EX!IT

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

@-2 When the function is set to ON, the foilowing data storige
gperation is executed.

S | HEN [

N r - ] -

5 “lorc DDDUDDD
e | ON

o | RN L

i — (7 L] B L]

| LJ L [jhmf[] [:}Ej E]'Eéi‘

During execution
of data storage

Flickering

(1000 data values are stored.)

o 1 TII g
il 00500000
] : /

Ead of data storage

Lighting:Shows that
stored data is present.

CAUTION

¥hen data storagé is executed, the operatton ends after
1000 data values are stored. To end the gperation before

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

Stored data is deleted in the fallowing cases.
» When the power is turned off

¢ When the data storage function is set te ON again

4 - 48

e 10 /00



RE340./8340A
4.6 Various ME¥-key Setting Methods

4.6 2

Data

Recall

Data recall is the function to read measured data from the internal
memory. The read methoed includes two types-conilnuous ocutput and
stepping output. The following deseribes the setting methed.

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 Output

Operation (D through @)

MEM
@ Press the ] twice, and the indication
L B
~ v T w i é&ppears.
’ CHANGE
@ Whenever the [] s pressed, data is output one value by one

CHANGE

vatue. When the [] is pressed again after the final data
is displayed, return to the data number I.

S R I R

]FIk] ] 0020nEEES

CHANGE

s R | de“ |
ata values
O | RN
2 34| EEC00008
» o Cog v 3 1 B

CEANGE Recall data bata nuember
¢
U CHANGE

J

¢ | |
0 RN

, oo T
l2lla e BEEN0EEES

.
@

4 An ¥ T Y2
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o LD
B L]
2134 HEgIlERE -

Final data

BX LT )
® When the [] is pressed. the state exits from the mode and
returns to the normal measurement state.

{2) Stepping Ouiput

Operation (D through @)
‘ MEM
@ Press the ] twice.

CHANGE

@ Press the (] to output data.

L]
C
-
N

o |

1

~
7
a:
o
=
]
[
LI
[
E
=]
(=]
[}
L1

CHANGE

' :"iig';%;!';;;";}o;ed
o ] HEN

) .'ﬁ L& D D

cli3lnis DDDD@BD

Recall data Data number

£ ~ "0 Maw 19 /700
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. CHANGE.
@ lnput the data number to be recalled and press the []
To output the data No. 50. for example:

=
=]

M
(.
.
(S

o [ T LI L
| | iR imimla i R
izl 34)s| 98R0EE00
lCH;]NGE

o | R |

_ | {"*'TLM‘??TF""_"}Q
g3 Y RESBESUL o

Indication of data No. 50

CHANGE -
When the [ ) is pressed again, the continuous output mode
is set and the pext data is output. When a value is input
again, the stepping output mode is set.

EXIT

@ Whea the [] is pressed. the state exits from the mode and.
returas to the normal measurement state.

A . R1= Tl 1/0%
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5,

SEQUENCE PROGR A!w

This chapter describes the operation, execution methods and prograt parameter
setting procedures of the sequerce program.

Read "3. Operation Procedures” and "4. Parameter Key Description” baefore
reading this chapter.

5 - 1 Nov 30/90
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5.1 Sequence

5.

i

Sequence

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

tvypes pf sequences from No. 0 to No. 3. ¥or the measuring conditions,
it is possiblie 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 J18 C5102 (Test Methods of Fixed Capaciiors

for Electronic Equipment) by setting the charge time to 1 min.

The following describes six types of sequences from the measuring
orocedure No.O through No.b.

(1} Program No. G

{EEEEE:}»»———% Charge Measurement

g For

V SOURCE ———rd : _ {\—— Cancel
% charge time Measurement
N 1
1 , i 1t
Program ‘ Measurement Program
start start cancel

Program parameter Generated voltage
Charge time

When the program No. O 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
prograa iscanceled.

5 -2 Inl 1/83
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{2) Program No. 1

' Measure- . -
@——-ﬁ_ Charge ment D;scharge

V SOURCE ———— Measurementg\ ‘
; (dummy [
. Charge | measureg
P " ment) | ‘ ;

= E
Y Discharge time

s

‘ Charge time

t 4 %
Program Measurement Progranm
~start end step

Program parameter Generated voltage
Charge time
Discharge time

When the program No. 1 is siarted, charge is made and one-time.
peasurenesnt ends simultaneously with elapse of the charge time,

When the measurement ends, the discharge state 15 set apd the
program ends

CAUTION

1. For the charge time 2.00! 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
measyrement is aot done.

£ _ g ’ Tai 1/0%
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{3t Program No. 2

Discharge Charge Mi]i;utre- Discharge — Step )

v SOURCE Measuremenﬁ\
: (dummy
lLCharge . measureg
; ! ment) | i
l e N J
" Discharge | Charge time ' Discharge
T time totime i
Progran Measurement Progran
start end stap

Progras parameter Generated Voltage
Discherge {ime
Charge time

When the program No.2 is started. discharge is made and the
charge state is set when the discharge time ends. One-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
time.

2. For the charge time 2.000 seconds or less, the dummy
measurément is not done.

E e A. 1.1 1 /10
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i4) Program No.3

Starts Dis- mbontact lu .sMeasure- | Dis-
(;__;>_* checking || Charee ment A Stop )

charge charge
[ \
V SOURCE - ~ ‘Charge Measuremeni\———————*———-
E : le i (dummy
: : Meastre-
3 : o ment) |
T Discharge ‘Contact ~ Charge time %Discharge %
time checking time .
Progras Measurement Progranm
start end stop

Program parameter Generated voitage
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.

1f contact checking is NG, the program ends immediately.

When contact checking is OK; charge state is sel, one-time

geasurement 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
time.

2. For the charge Lime 2.000‘secasds or less, the dummy
measurement is not done.

= s L Tul 1/93
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{8) Program No.4

{Start

V SOURCE

Discharge Charge Measure- Dis- CEEEE )
Measure- megnt charge
? ment t
/ !
:
! Measaremenﬁ\
: (dummy ! !
lcharge . measur- :
; ! ment) | ?
| Discharge . Discharge |
Measurment Charge time ' time l
) H | $
Progran Judgment Measurement Program
start end stop
Program parameter Generated voltage
Discharge time
Charge time
Auto~start value

When the orogram No.4 is started, curreat is measured while
executing discharge, When the measured curreat 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
mezsurement erds, discharge starts, and the program ends.

CAUTICN

L. For the charge time 2.001 seconds or more. the dummy
reasurement will be started st haif time of the charge
1ine,

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

5 -8 el 17879
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5.1 Sequence

6) Progran No.5
GﬁEEE::}‘““@ Discharge Charge Measure- Dis- L (Step )
]
V¥ SOURCE \‘
| Discharge . Charge | Measure-  Discharge |
time tine ment time
t time 1 t
Program Measurement Program
start end stop
Program paramster Generated voliage
' Discharge time
Charge time
Auto-start value
Measurement time

WbRﬂwfh6mﬁiﬂgtam;NﬁLEWiswjiﬁllﬁﬁ. 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 compiete the program.

[f an
is automatically

On the measurement, the data measurad is noi displayed.
autorange mode is sei, the meassrement range
set to an optimum value.

Inl 1/973
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9.2  Byecutiom of Seguence Program-

5 2

Execution of Sequence Pro gram

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

Operation (@ through ®)
PRGM/NORMAL
@ When the [ 7] s pressed; the LED lights, the progranm

mode is set, and the following indication appears.

Display panel state for executiogn

o [ LI
O L
"l JUnlioEgE o

Program mede

g

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 ts
- PRCM/NORMAL

set before execution of the program. When the & _] is

pressed again, the program mode is canceled and the state

returns to the normal measurement mode.

QFRERATE
@ Press the ® _] to set the V-SDURCE to OPERATE state (LED
tights). 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 [T _] is pressed, the LED lights and the program
starts. : .

o L_JL T T ]
} C ) - . '
ol |[|2E e DDD@@@@

Discharge Discharge continues for

‘ the time set by parameters.
4 k The discharge-key LED lights.

5 - 8 Maw a0 /0A
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LI ]

~
} 1

C

-0
n DUoEEDER

Contact checking fLontact checking is

execuied.
The centaci-key LED 1ights.

0K

NG

o il

C|n }
| ) L.

End of sequence
(The high-pitched tone buzzer sounds.)

L

=

i |
]
-
an
=)
=3
(=1
]
sl=

Charge Charge continues for the

time set by parameters.
The charge-key LED lights.

L L

W)
=

9

3 BE0OBED -

Measurement  When the charge time

elapses, measured data is
displayed.

i -

U3l
(o

=

0 i
9 @Igﬂﬂﬂﬂﬂm

Bischarge Pischarge continues for the
time set by parameters.
The discharge-key LED lights.
The measured value indlecation
remains.
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5.2 Execution of Sequence Program

o |- L]
) 0 -
13191919 HEaBEPHE o

End of sequence Start-key LED goes out.
(The low-plitched tone buzzer sounds.)

The operation ends with the measured value displayed.
¥hen the buzzer is set to ON, it sounds.

@ Cance! During Execution of Program
To cancel {he program during execution of it, execute the

operation as follows:

PROM/NORMAL

@-1 Press the [ ., and the program mode is canceied and
also the program is canceled. -
START

@-2 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

ends and the ‘initial program No. is displayed.
® Start/stop Using LI1D SIGNAL

The program can aiso be started or stopped with the LID SIGNAL.
The program can be started or stopped by operating the {ld an
the fixture of the R12701 and RI2704 with the signal. For
detailed usage, see Section 7 "INPUT/OUTRUT 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.

Taktle 5 - 1 Kevs 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

PRGUM-"NUORMAL

All keys, However, the £
All keys CAL ] START
] function chagnes. =
QPERATER

' See Table 3-3. ]

5 - 1n Nav AA /0N

@-3 Press the ® _] to make V-SOURCE stand-by, and the sequence
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§.9 FExecution of Senuence Program

Table 5 - 2 Status Change of Each Mode

Normal measurement

Program mede

During execution of

node program

IM/RM Follow the key seiting | Foilow the key setting -

Range Follow the key setting  Follow the key settlng -
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 Faoliow the key setting | Follow the key setting | Follow 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

" ghows that the state depends on the left

il

Nav AN/4N0
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5.3 Settiang of Program Farameters

53 Setting of Program Parameters

Program parameters other than generated voltage value can be set
becaunse the CAL key function changes only in the program mode

FREGM  NORMAL

 EBE_] LED lights). It is alsc possible to set oniy necessary
parameters according to the set program No. Set the generated
voltage value and so on similarly to normal measurement.
No parameter can be sef during execution of the program

The following is the initialization value of each program

parameter.

e Geperated voltage :QV

» Program No. :No. 0

e Auto-stari value :1. 00pA
e Charge time _ :60 sec
« Discharge time 11 sec

+ Measurement time ;0 sec

" The imitializatien value is obtained by executing the "power-on
. AUTD
initialize™ operation {(press the = ] immediately after turning
on the power switch).
Table 5-3 shows the CAL key function in the program mode.

-

Table 5 - 3 CAL key Function (In progrzm mode;

Contents fperationl Operation2
1. Setting of AL PRGM  No
progran No. Press the [_] once. 0 CHANGE
= 1 Whenever ] s

2 pressed, the setting
3 is changed over.
4
3

2. Setting of zvuto CAL A. STAT

-siart value Press the [ twice.| Set data with numerical keys.
(PRGM No.4 only)

3. Setting of _ cAL CHARG T _ :
charge time Press the (] three | Set data with numerical keys.
times.
(For PRGM No. 4)
CAL

Press the [] twice
(Bther than PRGM
No. 4)

5 - 12 Nov 30/40
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5,3 Setting of Program Parameters

Table 5 - 3 CAL key Function (In program mode) {(Cont’d):

Contents

Dpérationl

iperation2

4.

Setting of

discharge {ime
(Other than PROM
No. 0)

: cAL
Press the [ four
times,

(For PRGM No.4)
CAL

Press the ] three

times.

{0ther than PRGM

No. 4)

DISCH T
Set data with pumerical keys.

5.

Setting of
measurement time
{PRGM No.5 enly)

tatb

Press the [ five
times.

MEAS T
Set data with numerical keys.

6.

CAL

When the []

is pressed again,

the state returns to "1".

{1} How to Set Program No.

Operation (@ through @)

PRGM/ NORMAL

M Pras
L

CAL

Press the ] once.

@
® Press the ]

Whenever the [

CHANGE

CHANGE

® . 14

s-the [ ) tgwseﬁwihawgzﬁgL&mw@ﬁﬂawiLEﬁmlighLS)hmwwwww

to set the required program No.

is pressed, the setting is changed over.

Nnw an/an
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. 5 .

EXIT
@ When the [J is

5o

14

o L] UL L
O O
I Mgl o
g ¥
N B O R N
iy O O
Plie11G)]a @@DBDDDDD
g Mol
o BN
Pilell6)la)] | BEgBO000
(IR R P M !I [:} ]
lwﬁu No.2
O R
Plelio)al] | M gROUO0 g
L0 3
O | HER
Pllr||6)5]| | DESADO00S
-~ Uilms [] | [] [:} [:]
l”a” No. 4
1o L | L 1
- mim! n O
BEIBIRREEE NS
e . -

pressed, the setting ends,

Nov 30/90
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4.3 Setting of Program Parameters

2) How to Set Auto-start Value (Program No.d only)

Operation (® through @)

PRUM/NORMAL

@ Press the [E 1. to set the program mode (LED lights).
@ Select the program No.4 in the above Item (1},
CAL
@ Press the [ twice.
T I g
o [ J_] R I N
| o Oomomg O
305090199 BEASHEEAY A
| BRI )
Present set value
@ Set a value according to the procedure in Item 4.4.1 "Upper
fevei™,
CAUTICGN
L. The auto-start value setting range is -19.599z4 to
19.980mA— I {5 vatueexceediag-the above range 15 set, -
EXIT
an eror occurs when the [ is pressed
9. 1f you input an incorrect value. press the [ _J.
<
Then the preceding set value appears and vou can input a
new value.
3. The auto after furction start for I IM] = | set value | .
& If a smail auto-start value such as 0.00pA is set.
discharge state may continue for a long time.

{(3) How to Set Charge Time

Operation (@ through @)

@
@

PROGMANCGRMAL . _ )
E ] to set the program mode (LED fights).
. CAL
Press the [} twice if a program other than the program Ne.4
is set or three times if the program Nod is set.

Press the

Change the present set value t9 the required set value,
To change the to setting to 12. 345 set, for gxample:

Jul 1/83
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5.3 Setting of Program Parzmeters

5 O
mzﬁ‘aﬂs B
mﬂE@@@@ﬁ@

v Press the [ (O O O (O and Eg

|

1
Alr

(|
3

I 7 . £ 4

EX1T

When the [] is pressed, the setting ends.

CAUTION

The charge-time setting range is 00.000 to 9998.9 sec.

If a vaiue exceeding the above range is set, an error
gCCurs.

If you input an incorrect value, press the © _]. Then the
LE

preceding set value appears and vou can input a new value,

Maw AN /0N
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5 3 Settirg of Progrzm Parameters

{4y How to Set Discharge Time

Operation (@ through @)
PRCM NORMAL
@D Press the F7 to set the program mode (LED lights)

CAL
@ Press the [] three times If a program other than the
program No. 4 1s set or four tlmes if the program No.4. ls set.

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

5 HEE T
[l e l[s] EnCerRAAS

Present set value

L Press the ] 3 O [% 1 and ] .

2 4 §

o LI L

9=

J|[+ [#]lc] ] POEREBER S

EXIT

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

CAUTION

1. The discharge-time setting range is 00.000 o 9998.9 sec.
If a2 value exceeding the above range is setf, an error
EX1T )
occurs when the (] is pressed.

2. If vou input an incorrect vazlue, press the & ],
’ : cCE

Then the preceding set value appears and you can input &
new value,

-3 T Nov 30/80
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5,8 Setting of Frogram Parameters

-

(5} How to Set measurement time (Program No. 5 only)

Operation ( O through ®)

PRGMA/NORMAL

@ Press the F to set the program mode (LED lights).
® Select the program No.5 ir the above Item (1.
CAL .
® Press the (] four times.
@ Change the present set value to the reguired set valye.
To change the seffing to 12. 345 sec, for exampie:
o | NN L
Llealls| | BOCHEREA
M e Lyt
Present set value -
v Press the (] OJ [ 3 O and J.
1 F . 3 4 5
TT T H i T
© L L L] e
A R
nlc im0 ] IHE 5
EX1T
® When the ] 1is pressed, the setting ends.
CAUTION -
1. The Meazsurement time setting range is 0 to 9999.9 see,
[f a value exceeding the above range is set, an error
EXIT "
occurs when the (] is pressed.
2. If you input an incorrect value, press the = _].
CE
Then the preceding set value appears and you can input a
new vailue. )

5 - 1R ‘ Wauv An/on
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5,4 Seguence Program (Operation Example

5 4

‘Sequence Program Operation Exampl e

The follewing example describes sequence program operations from
sampie 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

inttialization :

(1} Input Cable Connections

un:QTZEEfF"ﬁ“ Copper pliate and
~0 ' conductive mats
- (to reduce

induction noise)

Teflon mat
or the like

A shieiding plate or shielding box is required when the measured
gurrent is 107%A or less since the meter is particularly
susceptible to induction noise in this range.

Nov 30/80
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5.4 Sequence Program Uperation Example

(2} Resistance Measurement

R s — e T
[ATREDTTEST) re340 ULTRA HIGH MESISTANGE METER oW TR por

| =l=k=1 =1k

Q o o Oue

l A ) ; RO O
=R ===

ol == == tﬁ"ﬁ"‘m ale

Qg

B

o @

IMARM

@ 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 VYoltage Setting (25V)

[AITGOTET] AB340 ULTRA HIGH RESISTANCE METER

i Y

[ JONR PP g I |

B

s

@ @
© st
Press @ ] @ ] @ 7] and @ {__] to display
025. 00V, ¢ : ERTER

2 - N0 Hnuw AN/G0
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5.4 Sequence Program Operation Example

{4) Integral Time Setting

— -

RE340 ULTRA HIGH RESISTANCE METER ]‘,5 E a‘i = lt gé_
||| EEEEE
TS cnfannnactonn

g |

MEAS CHANGE

Press @ ) and @ ] to set 5PLL.

EX!T
Press @ ] to cancel or terminate the setting

{5) Gain Measurement

£ e v et e——— 2ﬁﬂ#§
[ATFTRST] HB340 ULTRA HIGH RESISTANCE METER DR CAARGE | AT e
/ e Ba-u-n:
Sh=k=] =1 =
- ¥ Ly >

1 EREaH
Tlomanfaannontong @- Al
. .

@ @ @

X 10000 with

MEAS

Press @ ] three times and set the meter to
CHANGE

@ O
Press @ EEjT

to cance! or terminate the setting.
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] REgEIALD0DE
Sequence Program Operation Example

340 A

4

(?) Program Number Settlng
Raﬁto ULTRA MIGH RESISTANCE METER }%"E n.,-m ]fﬁ }l ﬁ l[ :l: D;‘:‘.‘ -
| ] o s 4
foesasannogasons %29

=

@

PROMANCORMAL

\

@ @

g

Press @ F _} and make sure that the key LED goes on.
CAL CHANGE
Press @ [J. Use ® J toset @ 1orcZ
EXIT
Press @ (] to cancel or terminate the the setting.
) Charge Time Setting
(AEGGTIEST| RE340 ULTHA MIGH RESISTANCE METER R :.m .‘m:j( j =13 = — 1)
' BT | e e T
l E m
s Eﬁﬁu@’m
2”‘0"!" ) ”hm- ,E, 7m¢ SamL NG (@ ('@
Dpeoodonnspefong =
@ @ e © ®
PRGM/NORMAL
Press & =} and make sure that the key LED goes on.
CAL EXt T
Press @ [ twice. Press @ 1 ® 1 ® .
3 Q
MEASURE
is

The previous setting ts redisplayed when ® [ |
’ CE

pressed while a setting is made.

o

Mauw IN/00
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5.4 Seguence Program Operation Example

(8)

Discharge Setting

Note : This setting cannot be made inm program No. 0.

o

RB340 ULTRA HIGH RESISTANCE METER

g

}iaﬁ

Do doftaso

Tl

@ @ @
PROM/NORMAL -
Press @ =] and make sure that the key LED goes on.
CAL
Press @ (] three times.
EX1T
Press ® ) @ "1 ® J.
. § € MEASURE
The previous setting is redisplayed when ® [ _] is
. CE
pressed while a seiting is made.
(@) Setting Sequence Pregram No. O
| [ABNIETTEST) A8340 ULTRA HIGH RESISTANGCE METER § .:.— =)
t i ©on : S R
PROBRA 4 £ dnat
gl R @ﬁ’:@@tﬁ
o =
= s ot ] e g X ©)
Hoedofannnebidos @-

0

oL
Make sure that "l L " is dispiaved.

If not, press
BXIT

CAL CHANGE
® (] and @ (] to make the setting. Then press @ []
OFBRATE START
Press @ T ) and ® [F_].

Kov 30/60

2 . 719
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5.4 Sesuence Program Operaticn Example

il

Setting Seguence Program No.1 and 2

(BFGETEST] re340 ULTRA HIGH RESISTANCE METER

=T L T

v

i =
't N I rﬁ“@ @Wﬁ

e dln e

§
¥

c

0o dtnnnabia

O
©

OO0,
. ©9E

1

[l

=
B

r——

-

i

0 E t, o [’3,,
Make sure that "y {7 t Ty T L7 ois

CAL CHANGE
displayed. If not, press @ ) and @ 7] tosetlor 2

EXIT

Press @ [J .
. NUI = B P |
If the previous setting was N or the like,

perforn procedures (6) and (8) to set the time of the disk.

OFERATE START

Press @ =) and ® £ _].

R . N4 Nov 30/60
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5.4 Sequence Program Operation Example

: Requirements PM/RM RM (Resistance measurements) :
: RANGE AUTO ;

Vs 100V

Integral time 10PLC

GAIN. x 18

kutorange UP/DOWN 2000

fevel

Charge time 60 seconds

Discharge time 1206 seconds

Other settings The same as during power on

initialization

{1y Input Cable Contact

RE340/E3404

R1Z7064

e ID ETENAL

The voltage to be measured in a measurement of the insulation
resistance between capacitor terminals is extremely small and
therefore susceptible to induction noise. Use of the RI1Z701 or
R19706A test fixture are recommended. Since a contact check is
made in the program No.3d sequence, gz contact initialization offset
measurement (See Section 4.3.2) and contact initialization
peasurement (See Section 4.3.3) should be made before starting this
sequence.

5oL IR Int 1/83
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Sequence Program O

2.4

4 083 448A
peration Exanmple

Resistance Measurement Setiing

@
[T} AB340 ULTAA MIGH RESISTANCE METER [ Tr— s
l S ]l EJ EJ ]1 o]
: (=== Eﬂj B

(o

0

thir

ol 5o

an]um

1&@@@@@&@&

=

- 2R

T @
ITM/RM
Press @ [} to display the ohm mark.
AUTO .
_Press @ [ _] ‘to make auto range satting. Make sure that
the LED goes om. :
{3) Setting the Appiied Voltage (100V)
7 ‘ e = 3
[AETTEAT) AB340 ULTRA HIGH AESISTANCE METEA {am v H ﬁg =5 T \
Toonon v mm@ | 8= "'*'-"'"';?"‘""é‘
(T O S Wy | ,‘“%ii & CD ()
S I E;; — (CJ)@;b(ﬁau
Dopdadteaanoodpon| =
e '\ [N g
® @ T @ |
SET
Press @ 1 ©® F_ ] @ :] ()r‘:] and @ ] to
. i ENT ER
dispiay 100.00V.
5 Nov 30/90
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1 4 Seguence Program Operation Exenmpie

{4y Integral Time Setting

r;w

APRTETIENT] AB340 ULTRA HIGH RESISTANCE WETER

}ET-J = EQJL
=E=l= E’:"sl
Dl @miu&:@@lﬁmﬂﬁéﬁ

=

[

@ 2 ®

MEAS . CHANGE
Press @ 7} and @ ] to set 10PLL.

EXIT
Press @ ©] to cancel or terminate the setlisg.

(5) Gain Sefting

T T =)
) E;J g% u_"":i;'j-‘w-

Omat

e
[GEREHIEET] AE340 ULTRA HIGH AESISTANCE METER {nm Fanet .mu} ! v
BT em

i l

jom] Syt %1$@iﬁﬁfﬁlﬁﬁﬁﬁj 9..

=Rl ==

o8 ® ©

MEAS - CHANGE
Press @ ] three times and use @ 3 to set xI10.

EX!T
Press @ [ ] to cancel or terminate the setting

5 - 27 Nov 30/80
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5.4 Seguence PFrogram {Jperation Example

Autorange UP/DOWN Leve! Setting

(6)
[ — == —— 2
[ETAGOTTEIY, A8 340 ULTRA HIGH RESISTANCE METER e =TT T |
11 Eh=k=][=
EE=lE

A\

LHANGE

" MEAS
Press @ ] five times znd use @ (] to set 2000.

EXIT
to cancel or terminate the setting.

Press @ ]

Program No, Setting

i

[ATRGLTTEET) AB340 ULTHA MIGH RESISTANCE METER [T gar-en-rra—r—y -1y PR
| == =i = e
ERESHE
- © @

em) ST === ;ém:'f“&i" T 6| TeeTs

. R
' @@ @ @

FRGM;/NORMAL
Press @ = ] and make sure that the key LED goes on.
CHANGE

CAL
Press @ ] . Use & [J to set 3.

EXIT
Press @ ] to cancel or terminate the setting.

Nny 30/90
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5.4 Secguence Program Jperation Bxample

{8

- e — s

Charge Time Setting

[ADGETTERT| 8340 ULTAA MIGH RESISTANGE METER

il

e sa&ann]

=

@ ©
FRGM A NORMAL
Press @ = 1 and make sure that the key LED goes on:
CAL EXiT
Press @ ] twice. Press @ __1 @ [__] and ® []
g 0
MEASURE
Previously set vaiues are displayed when & = _J is pressed
~during setting.
{(9) Discharge Time Setting
[ - -

(TR | B340 ULTHA HIGH BESISTANCE WETER

OLNCHARGE  CHAMEE i L

=i=k=][=]}

d’

I
(%
@

e

|
= @95 t:'r:{"ﬁm 5

—F

®

Q@ @ @ @
PRUMA/NORMAL
Press @ [F and make sure that the key LEB goes on.
CAL
Press @ [ three times. Press @ ZT ] @ ] ® )
EXIT i 2 0
and [_] .
MEASURE

Previously set values are displayed when @ F ] is pressed

during setting,

5 - 2 Nav QAn/0N0
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3.4 Sequence Program Operation Example

4} Sequence Program No.3 Mezsurements

[ATRERRTHSY) mE340 ULTRa HIGM RESISTANGCE METER
() .0
y £ W 3

Doe Soldase
]

P b3
Make sure that "y " is displayed. If not. press
CAL CHANGE ZXiT
@ 3 and @ (J toset 3. Then press ® (] .

OFERATE START

Press @ E7) and ® F .

5 - 30 Hav 30/40
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8.4 Sequence Program Operation Example

: Requirements [M/RM RM {Resistance measurement)
: Display Surface resistivity 1

Diameter of main 50 ¢

electrode

RANGE AUTO

Vs : 500V

integral time ) 10PLC

GAIN % 1§

Unit display Exponents

Automatic start 10P4A

value

Charge time 60 seconds

Discharge time 80 seconds .

Other settings The same as during power ot :

initialization

{1} input Cable Connecticns
 A01240/81-110
A01008/A01235 §
RE340/83404

R12702A/6

| SHORT ‘B4R -

The R12702A/8, R12704, TR42 and TR43C allow surface resistivity
measurements and volume resistivity measurements of shee;
samples. '

When the RI2TO2A/B or R12704 are used, set to SURFACE (surface
resistivity). When the TR42 and TR43C, use the short bar to
set to SURFACE (surface resistivity).

5o~ a1 Jul 1/83
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5.4 Senusence Program {peration Bxamplie

{2} Setting Resistance Measurement

ATREETIRT AR340 ULTHRA MIGH RESISTANCE METER [ oTmesae ™ cranst nm}( l

| L ==

OL‘"
A o Toumet H

a EEIEE=

e - S— o © 5 éj}
e =T @ﬁzlﬁnlﬁmmﬁm@

LR Yy
@ @ '
P RM
Press @ __1 to display the oha mark.
AUTO

Press @ = _} and make sure that the key LED goes onm.

(3) Applied Voltage Setiing {500V)

ADINEHENT: A6340 ULTAA HIGH AESISTANCE METER (i ot s

| mr mnv {Eﬂ@ﬁiilﬁigg
e EEE -iitfiﬁE
: [mlﬁiﬁ & e tﬁlﬁsﬁiﬁﬁfﬂ[ﬁﬁﬁhf

: @

SET

Press © 7] @ "1 ® ~3 @ ] @ to
& i i .
display 0.500.0V.

5 - 32 Hnw 20 /00
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5.4 Sequence Program Operatian Bxamptle

{4) integral Time Setting

[BEHBY) R340 ULTRA HIGH RESISTANCE WETER e i{ B Fl 22 | Owm
i
i

| !KJE?JE;IW 5y
L (=E=1=E=

oll=l=i=T =l R =R=R=)=}= 1
@ N

@ @

]

5 090,

)

MEAS CHANGE
Press @ [J and @ [} to set 10PLC.

EX ¥

Press @ :] to cancel or terminate the setting.

(5 Gain Setting

r" s i ——————————————— e
[AFGTTRST] AB340 LLTRA HIGH RESISTANCE METER e G ‘M}

i EREL

@ Tk

m!&::t:i@iﬁeﬁmllmﬁﬁmmmﬂ

D @ @
MEAS CHANGE
Press @ (] three times and use @ 7] to set x10.

EXIT
Press @ ] ‘to cancel or terminate the setting.

£ - a4 ’ Nov 30/890
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5.4 Seguence Program Operation fxample

Setting Exponent Unit Display

{6)
o — N
[STRGGTTHIT! RB340 ULTRA HIGK RESISTANCE METER TN CramiE AR i’ e
£ £ 5 B ?l =
Q

. aEEkE

o R = =1 1A

g |

]

{7

D @ @

MEAS CHANGE

Press @ ] six times and set -34 with @ J

EXIT

Press @ ] to cancel or terminate the settisg

Surface Resistivity Display Setting

T i

{ATAGETTESY] #8340 ULTRA HIGH AESISTANCE METER nm TraneE | WELRORE “ l

C
{

:

e r E:j ﬁfﬂ E:g "

g

o amdmemnace o

Shkon Teg

C | ]I
l

—_

@ @

"

COEF ) CHANGE 1 r"
Press @ ] three times'and @ [] toset = 4 I ¢
{surface resistivity) _

EXIT
Press @ [} ‘to cancel or terminate the setting.

5 - a4 Nav 30/40
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5.4 Sequence Progrzm Operation Example

{8

Electrode Diameter Setting

iy

crr—

SERGCITENT] AB340 ULTRA HIGH F'RESISTANCE METER

EEEE=

& & B

|

r
J

mn
(™)

}F@ﬁlw

ol ==l === ==k =1 =k~ 1=k~

-

COEF CHANGE

Press @ ] four times and use @ 7] to set to 50
EXIT '

Press @ [} to cancel or terminate the setting.

{8} Program No. Seiting

AB340 ULTHA HIGH RESISTANCE METER

0000
H

00
14 F

PROMANORMAL .

and make sure that the key LED ge'es"on.-

Press @ = _}°
CAL CHANGE
Press @ [ Use ® ] to set 4
gxXiT .
Press @ ] to cancel or terminate the settiag.

@

Nav AN/Q0



R 83 40.,783420aA
5.4 Sequence Program fperation Example

(0 Autematic Start Value Setting {10pd)

|

[ — T
[=1.73
(18]
om

[AIPGITETY| AB34¢ ULTHA HIGH RESISTANCE METER um S 4...] 'i P {
o

IET—"‘EJE;
= ===

o iﬁﬁﬁmfﬁﬁﬁﬁﬁ;é@ﬁmmﬁfhl

!

@@

@

@

/

® @ & ®

FRAOCMA/NOARMAL

Press @ F_] and meke sure that the key LED goes on.

CAL

CHANGE

Press @ [] twice. Press @ =) @ [} and use ® [J
. I ) .

13

EXIT

to set the range to 10.00pA. Then press. u

Charge Time Setting

{;n:”—m__.&,___%___

|

[ABUTEDT) AB340 ULTAA HIGH RESISTANCE METER E T e
[s] ]

{m = E:f} B9 lJ 8%

L

Ooes c:!

@ @ ®
PRGM/NORMAL ' .
Press @ = and make sure that the key LED goes on.
) CAL :
Press @ [J three times.:
EXIT

Press @ Z ] @ _] and ® [J.

E - 2R

Maw aAN/0n
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5.4 Sequence Program Operztion Example

% Discharge Time Setting

g |
DoeSolfblpa

m RE340 ULTRA MIGH RESISTANCE METER OLROWASE  Crakkt  WEANUNE ( e | 3 - v
| ]t::E::m.Eﬁ B | e T
. o4 0 i Sive _'

® . ©)

. PRGM A NOHREMAL
Press @ F _J and make sure that the key LED goes on.

CAL ) : X1

Press @ ] four times. Press @ 1 @ 7] and @ ]
] Y

13 Sequence Pragram No.4 Measurements

{7 o e — N
] RB340 ULTRA HIGH RESISTANCE METER am T T
L1 s vt
. L
Lk MWL ¥ WRSEE Tamrys
p

| 0 r rmmﬁ;Lll'
| | L =E=l=

£F | 3539
©
9

L

Ooedolddanls Ao nE
e '

® © @ ©Oo

g [:I I _
Make sure that "¢~ [~ I " is displayed. [If not. press
CAL CHANGE EXIT

® (J and @ ] toset 4. Then press @ []

OPERATE START

Press @ E ] and @ Z_]

B _ a7 Nov 30/90
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5.4 Sequence Program Operation Example

' Requirements IM/RM RM (Resistance measurement):
: RANGE AUTO :

¥s 160V

integral time 10PLC

GAIN x 1

Autorange UP/DOWN 200

level . _

Autorange delay 2 seconds

Charge time 30 seconds

Discharge time 120 seconds

Measuring time 30 seconds

- QOther settings The same as during power

{1}

on initialization

Input Cable Connections

AD2B20

| A0100% / ADip3C

RE340/B3402

R1Z7064

When the capacity of the sample is of the order of 2P 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 [P/
DOWN level lower the input resistance and enter an auto range
delay. When program No.5 is used, perform internal sanpling
after charging to set optimum range to ensure highly accurate
measurement results, :

5 - 38 Jul 1/83
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R8 34083404

Sequence Program Operssion Example

{2) Resistance Measurement Setting
== — wee———
1= e
D
@

iy

E

Emfs=

[AERGTTEDT! AB34C ULTAA HIGH RESISTANCE METER
X J

A

LT

£ 5

===

é’“&"‘:ﬁiaﬁ@!ﬁéﬁmmﬁﬁ

LA

a%._.;f

Eggég§§+§ _

o @
i_’:&/RM
Press @ ) to display the ohm mark.
AULTO
Press @ = ] and make sure that the LED goes on.
(3) Setting the Applied Voltage (160V)
[AIDEECTASY | RB340 UL TRA HIGH RESISTANCE METER [f = g
I ' nm Vv IE=E=11
| 1o U i[@ﬁjfii = °~"
ol &olde @Emmﬁ"ﬁ{mmﬂi
ST :
: ® @ @ OR6)
. SET
Press ® _1] @ 1 ® ] @ ] @
3 g g ENTE

display 0180, OV,

R

- 24

to

Nov 30/90° .
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5.4 Sequence Program fperation fBxample

4} Integral Time Setting

' Emjn;nsaao ua.:m HIGH_;SISTANCE METER B { O tans | e :........_-!*\
| = 5"@1 ST
| ] [ fa]j=]l-g ¢-A
Doedofomnnoatons ~=-E

D @ 3

MEAS CHANGE |
Press @ ] and @ [] to set 10PLC.

EXIT

Press @ ] to cancel or terminate the setfting.

{(5) fainp Measurement

”/‘-5———4 mme—— ——i .
(IDTERT) AB340 YL TRA MIGH RESISTANGE METER

By

™ I el InG H

£ e B

MEAS

Press @ ] three times and set the meter to X1 with.

CHANGE

@ ]

Press @ [] to cancel or terminate the setting.

-5 - 44 Nav 2n/an
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5.4 Senquence Progras (peration Example

(6} Autorange UP/DOWN Level Setting

|

|

Fr

Pr

BB o .00 o s e EEEIE }!gf ; =
EEEE Ez»
Foedcfemmnnctonn 289
g -
oy @@
ess @ M:j\s five times and use @Cﬂ-ﬁm to-set 200.

EXIT

ess @ ] to cancel or terminate the setting.

{7y Autorange Delay Setting

]

AB340 ULTRA HIGH RESISTANCE METER uuus l!uu-!

gl

@f 51@ =
@

MEAS

Press & {} eitht times and @ [ ]

Z

EXIT
Press @ {] to cancel or terminate the settimg,

. K N W

R - A1
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5,4 Sequance Frogram flperation Bxample

8 .

Program No. Setting

le—_—.-mm—um“_*__m

m RE340 ULTRA HIBH RESISTANCE METER

PRGM/NORMAL
Press @ [Z_]  and make sure that the key LED goes on.

CAL CHANGE
Press @ {J . Use ® ] to set 5.

EXIT
Press @ [] to cancel or terminate the setting,

{9) Charge Time Setting
f S St Pa—— A e Ptm——
(ATRGTTERT) R8240 ULTRA HIGH RESISTANCE METER

g i

@ |

@

@

PRGMANORMAL
Press @ E and make sure that the key LED goes on,

CAL EX:iT

Press @ [ twice. Press @ [} @ ] and ® 0.
3 g

5 - 42 Maw QA /0N
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8 4 Sequence Frogram Operation Example

® Discharge Time Setting

e e——" — =

ETNGOTIEST) AB340 LULTRA HIGH RESISTANCE METER

[ ]

EEQMF

i

H i' S ]es S EL=
| | =1 =1=1=0=0=1
i@;i 7

® @ @ o @

@

PRGM NORMAL

Press @ =} and make sure that the key LED goes on.
CAL

Press @ ] three times.
EXIT
Press @ ) @ 3 ® ] ad ® [].
1 Z a

) Setting the Measurement Time '

ATRRLTTENT AB24AC ULTRA HIGH RESISTANCE METER T Diaiaiet CrARGE ;(ua:]

Fﬁhﬁmmﬂamaaﬁﬁﬁﬁaﬁm

‘Zé% | ]

® @ @ ®

PRGM NORMAL

Press © = |  and make sure that the key LED goes on.

CAL .
Press @ [ four times, then press @ 7} & [[_] and
EXIT 3 0
® J.

= . 43 Nov: 30/90
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.4 Sequence Program Bperation fxamale

% Sequence Program Measurement

[ASHTTEYT] R8340 ULTRA HISH RESISTANCE METER el T
[ o rr ’{E;;JWEZJ E;].L
e (EE ==

HoesudabnnsaTgn

= VAT
®& @ @ ©®
! [} Ei cAL
Check that "} ¢ " is displaved. If net, press @ (J
CHANGE 0 {:‘ 5 BxlT
and @ [] to display " ". Then press @ [] .
GFERATH START
Then press @ [F ] and ®@ F_] .

5.~ 447
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6.

GPIB INTERFACE

This section describes control of the meter with the GPIB.
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6.1 GQlutline

6.1 OCQutlina

The GPIB interface {s used to connect the meter with the meisuring

bus based on the IEEE488-1978.

The meter is normally equipped with the GPIB interface, easily

configuring & 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.

f - 2 . Mar 4n/0n
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§.2 GPIR Standard

8.2 GPIB Standard

Standard used

Code used

. [EEE Standard 488-1978
. ASCII code

Connector pln arrangement :

Logic level

Signal name Pin No ‘ Pin No | Signal nams
24-9in GPIB connector

GND LOGIC 24 12 | SHIELD

GND (ATN) 23 //4§§§§§\\\ ‘ ///’// 11| ATN

GND (SRQ) 22 \>7§f§?f§fj\ ,//’/ 10 | SRQ

,/
GND (IFC) 21 51 [ g | IFC
_ R

GND (NBAC) 20 22] [i0) 8 | NDAC
21 [ 9

GND (NRFD) 19 Hil :}i 7 NRFD
191 7]

GND (DAV) 18 18 6] 8 |.DAV
177 3]

REN 17 18] [ 5 | EOI
5 3

D108 16 14) {2 : 4 DI
1IN '

D107 15 ,<§;§;§i;;:\ 3 DBIDS

DIOB 14 ///,//’//// 2 3102

DIOS 13 | \\\égéggi/*/ ~ 1|0

Figure 6 - 1 GPIB Connector Pin Arrangement -

: 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.

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

Receiver

%7 :
-t
@
-
>

ro

=

L

%SRQ | -
i = GPIB bus line

Figure 6 - 2 Signal Conductor Termination

e - a Nov 30/90
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6,2 &FIB Standard

Driver specification:
Receiver :
specification:
Bus cable length

Addressing

Interface function

Tristate system
Low-state output voltage:+0.4V or lower 48mA
High-state output voltage:+2. 4V -5, 2mA

Low state for +0.8Y or lower
High state for +2.0V or higher

: The overall bus cable length should be

(rumber of units connected to bus)xX2m or
tess and mus! not exceed 20m.

v Talk address and [isten address of 31 types

can optlonally be set according to the GPIB
address setting on the front panel.

. Table 6-1 shows interfaces and their functlons.

Table 6 - 1 Interfaces and Thelr Functions

Code Function

SHI Source handshake function

AHI Acceptor handshake function
Basic talker function, TalKk-only mode function, Serial

T5 polling function, Listener-designated talker cancel
function

L4 Basic listener function, Talker-designated listeper |
cancel function

SR1 Service request function

RL1 Remate/local changeover fumction

PPO With no parallel polling functien

bc1 Device clearing funcéien ("8DC” and "DLL" commands cin
be used. ) -

IT1 Device trigger function ("GET™ command can be used. )

o With no controller function

E2 Tristate output

- 4 Maw an/on
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§.3 Connecticn-with Component Units

83 Connection with Component Units

Because the GPIB system consists of severaf units, configure the
system by paving attention to the following peints,

Precautions for configuring the system

{1} Check the condition {(preparation) and operation of ezch unit
before connection according to the operation manual of the
meter, controller, and peripheral equipment.

(2) Minimize the length of cablies 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 68 - 2 Standard Bus {able

Length Name

0.5m | 408JE-1P5

1m | 408JE-101

2m | 408JE-102

4m-|408JE-104

he 3

{3} 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.

{4) theck the power condition, earthing state, and, if necessary,
setting condition of eazch 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 operatien of the whole system -may not
be guaranteed.

a - = Moo AN tfan
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5.4 Address Setting and Header onfoff Sslection

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 ap external controller.

[ S ] Maw AN/00
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6.5 Talker Specification (Data. Output)

6.5 Talker Specification (Data Output)

.51 Basic Format

Basic Format

XXX . £ ddedddg = dd LFCKEDD
' |

b 1 LT | L
© @ ® @

| &
® ®

@

Header _
For header OFF, no space is given before the mantlsss part
of data but data is left-justified.

Three digits (The third digit is a sub-header.)

LﬁmjLJ Sub-header

R Main header

Main Header

BI: BC measurement

RM: Resistance measurement
RV: Volume resistivity

RS: Surface resistivity

Sub-header

] : Over-range #

b : Data after NULL operation

H . COMPARE-operation result "HI”

G : COMPARE-operation result "G0°

L . COMPARE-operation result "LQ"

£ : Measured data error %

| : Data when VS is caught by the current limiter

—. . Cases other tharm the above

t:For the above "0" amd "E”, both data and exponent part are
expressed as 99089.09 like DI0_, +99. 999E+00 because dats is
incorrect.

The following is the sub-header prierity:
High priority Low priority
0 - EFE—L/G/H—~M—=1D

Space
For header ON, one space is always glven after the header.

Mantissa part data

The pelarity "+ or "-" is always given to the top of data.
Data consists of a value shown as & decimal point plus four-
or five digit number. However, only current measureq values
are expressed as a four-digit number {f the integration time:

. 2 R ) .
is set to 2ms X . Nov 30780
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6.5 Tatker Specification {fata Jutput)

@

E
The character "E” represents an exponent,

Exponent Part Data .

The polarity "+" or "-" is always given to the top of data.
Data consists of a3 vaiue shown as the polarity plus two-digit -
nember according io the unit Indlcation (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.
BLO:CRLF <E0I> (<EQI> simultaneously with L) '
BL1:LF -
BL2:<EDI> simultaneously with the final byte
DL3:LF<EQI> (<EOI> simultaneousiy with L)

Table 6 - 3 Mantissa- and Exponent-part Data

Range Unit=Symbol (Indication) . Unit=Exponent {Indication)
Mantissa part Exponent part Mantissa part Exponeni part
200pA = ddd. dd -12 *+d. dddd -10
2nA *dddd. d -12 =4d.dddd -09
Direct 20nA =+ dd. ddd ~09 +d. dddd -08
current 200nA + ddd. dd -08 +d. dddd -07
(3 ) 2uA ;dddd.d -08 +d, dddd ~{8
20k A ~+ dd. ddd -6 *d, dddd -05 .
2001 A + ddd. dd -08 T+ d,dddd -04
2mA + dddd. d ~{18 + 4. dddd -03
20mA - *dd. ddd -3 + 4, dddd -02
One-digity _
indica- +40004d, 00 to 15 +00004d. 01 to 23
. ' tien
Hesisiance -
Two-digit
“‘e“;;(e‘”e“ indica- £000dd. 00 to 15 +000d. d 01 to 18
gy 3 tign
g | Lhree-
et Lopad-d to 00 to 15 +00d. dd 02 to 15
tion
Four-
f;g;ia igggdgd 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.
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6.5 Tatker Specification {Data Dutput)

.52 Response to Query Command

(1Y Status Query Response

X X X LFCEOE>
,

@ @

D For three-digit integer data, the integer data is output
with the range between 000 and 235.
For two-digit integer data, the Integer data is output
with the range between 010 and 080
For one-digit integer data, the integer data is output
with the range between 001 ard 008.

32y Terminator
The terminator is set with the "DLd” command.

() Set Query Response

X X X X X LF<EOD>
L i }

D @

@ 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 "DBLd” command.

{8) Data Query Response

XXX .
| b
@

@

X XXX ., XXXXLF<EQD
i

VR S I .

® @ @ ®

@ The response is expressed by alphabetical upper-case
character&

@ Qne space is always given.
® Data is expressed as any ome of integer data. dats with decima

point, and decimal-point data + exponent data. _
The number of data values and dsta format depend on commands.

" Nov: 30/90
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6.5 Talker Specification (Data fJutput)

Data Separator

A comma "," is glven.

Terminator
The terminator is set with the "DLd” commarnd.

A - 10 Nav 30790
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6§ 5 Talker Specification (Data Output)

653 Binary Packed Format

Binary packed format

$#5nnnn ﬂi . ; <>(> i %

N R S B

Data 1 Data 2 ..... Data N
© - @
IO Preface .
This consists of ASCI! data and is sent with the foliowing
format.

"4 S5nanane

b

Booeonenes Shows 8-bit byte data length.
In the above example. a value of 4 x N is
given here as a 5-digit ASCI] isteger because
pumber of data values equals "N" and one
data value consists of 4 bytes.
00001 to 99999

B T L ACIEEES Shows the number of digits of data
representing the next data length,

feeinr e The sign ~§" shows the packed format.

@ Dats format
Data is sent as 32-5it floating-point notation based on
JEEE754-1985.

H

f Y 1
IS@EEEEEE Emmﬂlﬂliﬁmﬁ]iﬂlmmiﬁmmmm}mi!}mm?ﬂmmm_

—

First bvte Second byte Third byie Fourth byte

s : Sign Bit 0: Positive 1:Negative
e : Exponent pari of "27 based on 127 (2*) Boit
m : Mantissa part 23Dbit

Where, ' '
1. For e=255 and m# 0:Noan-numeric value

(Over-range of error data)

For e=255 and m=0 :X=-1* (=)
For 0<e<253 ° S oiY=-1t (2erET) (1tm) Normalizatioh
For e=0 and w=0 :X=-1' (2"‘25)(0+m).Non—nermaiization
For e=0 ané m=0 :Y=-1* (0} /- zero-

[61 = W s ]

6 - 1t Jul 1793
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6.5 Talker Specificatton {Data Butpat)

This meter outputs any one of data in Item @, @, and ® bdut
does not output data in Item @ or @. For Item @, error
data such as over-range and operation error is shown, Far Item
®, the value "-0" is not generated.

Example)

1011161 11001000 010010060 10010000

1

l

5 e i

In the above case, the exponent and mantissa parts are expressed
respectively as follows:

Exponent part:2%+2%+2442242142%=119 — e=119-127=-8
Mantissa part:27 142744279487 12427184018=() 584714453177
-= m=i+0, 56471443177=]. 56471443177
%=1, 58471443177 x 27 %=-8. 1121657491E-3
As for 1, "e” and "o bits of data are .

6.54 Format of Recall Data with Data Number

Format of recall data with datz number

XXX _nannmna, Tdd. dddB £dd LF<CERI>
L ] | j

T )t P !
» @ @ @ ® ® @ ®

@ Header

For header OFF, no space is given before the mantissa part
of data but data is left-justified.

Three dlgits {The third digit is 3 sub-header.)

________ Syb-header .
LI Main header

Matn header

DI: DC measurement

RM: Resistance measurement
RV: Volume resistivity

RS: Surface resistivity

R - 12 Mav 2A0/00
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.5 Talker Specification (Bztz OQutput)

&

Sub- header

0 : Over-range ¢

il : Data after NULL operation

H | COMPARE-operation result "HI"

6 : COMPARE-operation result "GO”

L : COMPARE-operation ressit "LE°

E : Measured data error ¥ :

M : Data when VS is caught by the current limiter

— ¢ Cases ather than the above

+ : For the above "0” and "E", both data and exponent part
are expressed as 00988.99 fike DIO_, +99. 999E+99 because
dats 1s incorrect. '

The following is the éub—header-priority;
Hith priority Low priority.
0 -8 - L/G/H—=M—1D

Space _
For header 0N, one space Is always given after the header

Data Number
The number consists of a 4-digit integer between (001 and 1000

Bata Separator

A comma ",7 is glven.

Mantissa Part Daiz

The polarity "+ or "-" is always given to the top of data.
Datz 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 follews the present unitf setting.

Table 6-3 shows the mantissa or expanent part data under each-

_ meastring condiilion.

Block Delimiter .
This can be changed with the grogram command "DLd" 4s follows:
DL CRLF<EDI> {<EOI> simulzaneously with LF)
DLi:LF -
DL2:<EBI> simultanecusiy with the final byte
DLE:LE<EOI> (KEOI> simultaneously with LF)

A - 11 Nnv 20/80
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4.8 Listener Specification

66 Listener Specification

The listener command of the meter 1s roughiy divided i{nto 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

(2) Command Consisting of "Header + Datz”

Exampie}® Command to sat data such as PVS = 1. 0E+2 znd
PHL-198. 89E-10 '

@ Command used for setting related to status register
such as *SRE24 and DSEL

{3} Query Command
Example) BRNGT, CNT?, and #STB?
When the mefer recelves the above commands, it outputs

the response fer_them to the output buffer.

661 Header Part

(1) Space in Header _ .
The space in header results in 4 syntax error.

Example; @ R1 --ooreweee 0K
Ro1 - Syntax error

@ #§TB? - DK
#§TB, -~ Syntax error

(2} One-charscter Command
Be sure f{op give the block delimiter after aone-character commands
"E", "C", and "I".,

Example) ACIELF<EQI> oroeines K ,
ACIEEERR?LF<EQI> ---- Syntax error

6 - 14 Nonv an/an
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8.8 Listener Specification

6.6.2 Data Part

(1) Separator Between Data :
Be sure to give & comms ", to the separator between data.

Example) PGM_ 1, 1.2E-2, 3E-1

(9) S§pace in Data
Among spaces in data, the space in mantissa and exponent data
results in a syntax error.

#) PVS_1.99_98_E-1_2

mtpee e Sy0ia €TTOT

. UK

(3) Data
Data can be set with NR1 (integer), NRZ (fixed-point data
excluding expoments), and NR3 (fleating-peint data including
exponents).

If data with the specified effective number of_digits or more
is received, the digit ome-order lower than the effective digit
is rounded to the mearest whole number.

Example) 1. 234E-99—0

-1.23458789—-1, 2346

6.6.3 Terminator

The block delimiter detects the following:
" LF<EDI>, <EOI>, CRLF. LF,
CR<EOI>, CRLF<EGI>

864 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
putput, see the program code in Table 6-4.

Example)® PVS? (VS set value?)
- -»Response data : PVS_ 10,000

@ S$TB? (Status byte?l)
- Response data : 8

A~ 18 N¥av A0/80
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6§ 6 Listener Specification

Table 6 - 4 Program {ode

Initial

Header Contents value
RIO IM (Current measurement) o
RI1 RM {Resistance measurement)
RiZ RV (Volume reststivity measurement)
RI3 RS (Surface resistivity measurement)
RIX? The query for the present measuremen{ contents, Tresponse is

RI0 through RI3.
RO AUTD Ra&ge ]
R2 EOGpA Range
R3 2nA Range
R4 20nA Range
RS 200nA Range
R6 2u A Range
R7 20z A Range
B8 200 4 A Range
R8 2mA Range
R1O 20mA Range
RNG? The query for range, response is RO and R2 through RiC,
MO0 -Sampling: RUN o
W01 | Sempling:HOLD
Hex? The query for sampling, response is MOO and MOL
ADO AB auto cal 1braiinn DN O
AD1 AD auto calsbratxan QFF
ADX? The query for AD auto calibratien, response is ADO and AD1.
AZl Inpuet zero cancel execution
ITO Integration time:2mS
IT1 Integration time:iPLE
172 Integration time:ﬁPLC
T3 integratian;tilezloPLC - O
174 | Tntegration time:10PLCX4
175 Integration time:10PLEXE
IT8 Integration time:1O0PLC X 16
iTX? IT Query, response is ITO through ITG.

Haw AR/0N
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RE8§ 340783 40A
Listener Specification

Table 6 - 4 - Program Code (Cont’ d)

6 - 17

Initial
Hegzder Contents value
ALD huto range tevel: U?ZOOOO DORN 1799 N '
AL1 Auta range level UPEOOO DUWN 179
AL2 Auto range level:UP200 DON 17
ALX? AL Query, response is ALO through ALZ,
LFO Power frequency:S0Hz
LF1 Power frequency:60Hz
LFX? LF Query, response is LFO and LFL.
GAD anut ampiifier g&in Xl
Gal Input ampiifier gain bl 10 O
GA2 Input ampllf1er gain X 190
GA3 Input ampiifier gain: X 10000
Gax? A Query, response is GAQ through GA3.
MDO | MEASURE | | 1o
MD1 CﬂARGE
M2 DISCHARGE
MDX? MD Query, response is MDO through MDZ.
0To Stand-by S ‘ o
0T1 Operate
aTx? 0T Query, response is 0T0 and OTI.
" NMO NULL operatlan DFF : fo)
NM1 NULL aperatien BN
NMX? NM Query, response is NMO and NMI1.
RMO Compare uperation GFF _ Q
M1 . Compare operation UN
RMX? RM Query, response is RMO and RMI1.
DSO Indication: DN Unli 1ﬂdication Sylhol (mA etc ) O
D§1 Ind:caticn GN Unit inéication £xponeﬂt (xIO‘ , ete, )
ns2 Indication:0Ff
pSX? DS Query, response is D8O through DSZ.
Nov- 30/80
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R8 340,68 340A
& Listenar Specification

Table 6 - 4

Program Code (Cont’d)
Initial

Hetder Contents velue
BI0 anzer DN O
BZ1 Buzzer GFF

BIX? BZ Query, response is BZ0 and BII.

570 aata storage UFF O
'STI Data storage UN

§TX? ST Query, response is 5T0 and STL.

oMo Data output made Basic format Header GN @)
OM1 _ﬂata ﬂutput mode Basic format Header DFF

(M2 Data ostput mode Recall data with data No. Header:ON

M3 Data output mode Recal] data with dats No. Header:QFF

OMo Data output mode Binary packed format IEEE754

oMX? OM Guery, response is OMO through DM3 and (MO,

5LG Eiﬂck deiimlter CRLF<EGI> (<EUE> simultaneeusly w1th LF) O
DL Bteck deilmlter LF

pL2 Block delimiter <EOI> (KEOI> simultaneously with final byte)

DL3 Block delimiter LF<ERI> {<EOI> simultanesusly with LF)

DLX? DL Query, response is DLO thrﬂugh BL3

8§ SR@ UN

51 SRQ GF? O
SR4? SO and SI Qnery, response is SO and SL

Lo V§ current ;imzter 300mA O
IL1 VS current Eiliter IOOmA

IL2 VS current timiter:10mA

ILX? IL Query. response is ILD through. IL2.

DAC ANALDG OUT (D/4 OUT) OFF % RB3404 only
DAL ANALDG OUT (D/A OUT)Y ON AAADD A syntax error
DA2 ANALOG OUT (D/A OUT) ON  1AAAS occurs for
DA3 ANALOG OUT (D/A OUT) ON 18AAA RB349.
. DA4 ANALOG OUT (b/A OUT) ON 18844

D45 ANALOG OUT (B/A OUT) ON BBBO9S

DAB ANALOG QUT (D/A OUT) ON 1BBBS

DAT ANALDG OUT (b/A QUT) ON 1OBBB

DAS ANALOG OUT (D/A QUT ON  199BB

DAX? DA Query, response is DAD through DAS.

6 - 18 Nav 30/40
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Table 6 - 4 Program Code (Cont’d)

Initial
Header Contents value
BDO BCH OUT OFF $ RB3404 only,
8D} BCD OUT BCD A syntax error
D2 BCR QUT BINARY (18bit+10° ) pcctrs for
BDX? BD Query, response is BDO through BDZ. RB340,
CLO Contact checking level: X 10
CLL fontact checking level: X5
cL2 Contact checking level:x?2
CL3 fontact checking level: X1 O
CLd Contact checking level: XQ. 5
(L3 fontact checking level:X0.2
{Le Cantact checking level:x0.1
CLX? CL Query, response is CLO through CLG.
CI1 Contzct initialization measursment execution (2ms)
cr2 - Contact Initiglization measurement execution (1PLC)
CI1? Contact initislization measurement is executed and outputs
the data at initialization (2ms)
Respense is te O to 32767,
measurement data :
0000.0 to 32767 (unit : pF)
_ ( 89999 at an initizl error )
c12? Coptact initialization measurement is executed and outputs
the data at initialization (1FLC)
Respense is te O to 32767
measurement data
' 0000.0 to 32767(unit : pF}
( 86008 at an initial error )
ABT Seguence program operaticn is Interrupted.
Special command (Terminator is azlways needed after the command.)
E Measurement start and program start, Same with *TRG and GET
C Device initialization, Same with SDC and DCL
z Device and parameter initialization, Same with #RST

The command to interrupt the sequence program operation Ine

in addition to ABT. The operation is not interrupted by other commands.

CAUTION

judes S$9C and DCL

8 - 18
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6.6 Listener Specification

Tabie 6§ - 4 Program Code (Cont'd)

Hesder Format Contents
PVS PVS +dd. dddE = dd Voli{age generatton data
It is allowed to use <NRI1>, <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 11IE %11 h :Upper data
| :Lower data
PAL = h | =, = ] | = Brror excepi fer h>l
It is allowed to use <NRI>, <NR2> and
<{NR3> for the data part.
PHL? PHL Query, response is PHL: hh. hhhE *hh
k1L 1HIEx 1
PEL CPEL ©, tt.tt 50mm-dia-electrode coefficient
PEL 1. tt.tt T0mm-dia-electirode coefficient
PEL 2, tt.tt,vv.vv, ss.ss | Optional-electrode coefficient
t;Thickness (Upit:mm)
—[/’*“*\\’ viVolume-resistivity electrode
PEL G, { coefficient
s;8urface-resistivity electrode
coefficient
PN
PEL 1,5 1t | The previous!y set value s used when
{7, "v", and "s” are omitted.
It ts allowed to use <NRI>, <NR2>, and
<KR3> for the data part.
PEL 2. ¢ LRV P ls
PEL? Response uses <NR1> or <NED>
PEL._.d, tt.tt, vv.vv,ss.ss
d=0 to 2
There is no cmission.
PTD PTD. dd. ddd Trigger delay
It ts allowed to use <NR1>, <NRZ>, and
PTH? PTD — | Dats | — <NR3> for the datsz part.
PTD Query, response is PTD_ dd. ddd.
PAD PAD dd. ddd Autorenge delay
It is allowed to use <NRI>, <NR2>, and
PADR? PAD -~ | Data | — <NR3> for the datas part,
, PAD Query, response is PAD_ dd. ddd,
<NR1> : Integer data {Exampie:+123)
<NR2> : Fixed-point data {Example: + 12 34)
<NR3> : Floating-point data (Example:123.4F —10)

20 ' Naw an/0n
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8.6 Listesper Specification

Table 6 - 4 Progranm Code (Cont™ d)

Header Contents
PGM
[y
PGH ajé_n@_@ 4L Q_r“—ﬁx_\*_}
a=0, 1 0O;Normal, l;Sequence program
| N
~ FYISCHATEE )
po( 1 L0 g O—TIREMrEe 2y (T T
For n=] to 3 : Charge time and discharge time only
For n=4 : Charge time, discharge time. and I start value
For a=5 : Charge time, discharge time, and measurement time. .
When the above is omitted, the previcusly set value is used.
Example: PGMI, 4,.,100E-12
PGM? The query response for PGM is the same with the PGM command.
(N¢ omission)
Example: POM. 1. 4. 10 10, 100B-12
PRE PRE dddd dddd:1 to 1000 (Data numbar)
It is allowed to use <NRI>, <NRZ>, and <NR3> for the data part.
« Specify the recal! data No.
When the OMZ and OM3 are specified, specify the data to he
(outpﬁt with the command, )
PRE? The query response for PRE is PRE_ dddd.

CAUTION

Program No. 0 of the sequence program cannoi be used with GPIB.
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6.8 Listener Specification

Takle & - 4 Pragram Code (Cont’ d)

Data,
Characters in
Header | parentheses Coentents (Processing)
show

response.

CNTY? 0 or 1) Contact checking is executed and the checking results
are output.

When the response is "0", checking is OK.

I{ the response is "17, checking is NG,

CRE? (0 to 32767) | Contact checking is executed and the checking results
are putput.
0, 0 to 32787
1, 0 to 32767
measurement data, 0000.0 to 32767 (unit:pF)
-0 1 6K ( at measurement over 99848 }
1 : NG

DRG? (0 to 1000 The number of recall datz values in the buffer memory
is output.
The respoase is 0 through 1000,

ERRY (&-to 32767) | The contents of device, execution, and seif-test
errors are output.
The response is output by coavertiang 16-bit error flag
into ASCII data. (No errar for "0")
See ltem B.7.4.
£1DNT 1 (ASCI] The geter ID is output.
Character) ADVANTEST, R8340. 0, 01010101,
Maker Model Revision No
name teeseee (No oserial No)
+0PT? | (ASCII Option numbers are output.
Character) The value "07 is output when there is no option.

$TST? {0 to 4085) The seif-test is executed and the results are output,
The response is output by converting the error {lag
into ASCIi data.

When the value "8 is output, the self-test is OK.
See Jtem B.7.D.

+TRG Star: of measurement and start of program is specified,
GET: Same with the "E” command '

£RST | Reset: Same with the "ZI" command. The set parameter
ig initialized. For details, see Section 6.8.

g . 99 el 1/07
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5.8 Listener Specification

Tabie 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.
FSRE g to 255 The service request enable rogister s set.
The service request enabie register decides the bit of
the status register to transmit SR§.
+SRE? {0 to 63) The contents of the service reques! enable register ard
(128 to 191) [ output. Because the RQS bit (bit 6) is not set, the
_ response results in O through 83 and 128 through 181,
£STR? {0 to 255) The contents of the status register are output. The
bit & outputs QRed data of ali other bits not as the
RS bit bdut zs the MSS bit.
$ESE 0 te 255 The standard event status enable register (SESER) is
set, See [tem 6.7.2.
$ESE? (0 to 255) The contents of the SESER are output.
The response is 0 through 255,
tESRT {0 to 255) The contents of the standard event status register
(SESR) are cutput. When the output data is read, the
SESR is cleared. The response is 0 through 255,
See ltem 6.7.2.
DSE 0 te 255 The device event status enable register (DESER) is
set. See Item 6.7.3.
DSE? {6 to 25%3) The contents of the DESER are output.
. _ The response is 0 through 255,
DSR? (0 to 255) The contenis of the device event status register

(DESER) are output. When the output data is read, the
DESER is cleared. The response is O through 255,
See Item 6.7.3.
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6.6 Listensr Specification

Tabie 6 - 4 Program Code {(Cont’ d)

Data,
Charscters in
Header | parentheses Contents (Processing)
show
response,
$PSC -32768 The power-on clear flag is set or reset,
to t When PSC is 0", the power-on clear flag s reset.
32787 As 2 result, the service request enable reglisters
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 ls set.
As a result, the service request enable registers
SESER and DESER are cleared wher the power is on,
1PSCY (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.

6.6. 5 Command Buffer and Measured Data Buffer

The meter, in crder to shorten the GPIB occupying time, stores
program codes in the command buffer under the listener mode and
receives the bleck delimiter before analyzing and executing the

6.66 Controlier in

stored program codes. During execution of the codes, it is
possible to controi other units. By setting measured data to "ST17,
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
medsurement.

The buffer size is shown in the tabie below.

Buffer Size
Command buffer 256 bytes
Measured data buffer 1000 data value

on During Data

e i
r r Between Units

terrupt
Transfe
The GPIR system makes it possible to framsfer data between units
other tham controllers. When the controeller executes interruption
to add a new listener during data transfer between units (during
handshake), data transfer beiween units Is completed and the
priority is given te the interruptien by the controiler. When the
controller changes the mode to the serial polling mode, data
transfer between units is inferrupted and the priority is given to
the interruption by the contraller.

6 - 24 Nav A0/40
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8.7 Status Byte

8.7 Status Byte

6 7.

i

Structure of Status Byte Register

Figure 6-3 shows the structure of the status byte register. Table
8-5 shows the descriptien of each bit of the register. The contents
of the register 4are read with the serial-polling or #S§TB? commasnd.
Data in the bit 6 1s read as MSS (logic OR of other bits) with the
tSTB? command.

Transmission of SRQ Is comtrolled by the service request enable
register. The register corresponds to the status byte register

in 1 to 1 and SRQ can he transmitted by the bit set to "17.

The setting |s made with the *SRE command and the set contents can
he read with the #SRE? command.

Example) When #SREI is set, SRO is transmitted at the end of
mezsyrement,
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.7 Status Byte

Table 8 - 5 Status Byte Register

Bit Name Contents

0 | Measure End This 15 set at the end of messurement and reset
at the start of measurement or end of measured
data sutput.

1 Syntax Error This is set when the command error {pregram data
error, listener command error, or listener
command buffering overflow) occurs.

2 -END This is set when contact checkling, contact
initiglization measurement, and sequence progran
end, '

3 DSB - This is set when a factor of the DESR bit
concerned is generated while any ane of DESER
bits is set to ENABLE and reset when DESER is
read.

See Item B6.7.3,

4 MAV ' This is set when output data is se! to the
gtput buffer and reset when output data is read.

5 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.

6 RGS(MSS) This is set_when bits 0 through 5 are sei.

7 —_— Not in use.

CAUTION

1. For the status byte register, only the RQS bit (Bit6) is cleared
by serial polliing.

2. 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
data1s present in the eutput buffer

3. If the power switch is turned on when the power-on reset flag is

set for *PSC ranging between ~32767 and 32768 (other than 0), the
status byte enable registers SESER and DESER are cieared but SRQ
is not transmitted.

6 - 27 Nav 20/00
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8.7 Status Byte

6.2 Structure of Stan Event
s

u 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 controiled by the standard event status
gnable register (SESER). When the SESER is set, the bit5 of the
status byte register 1s set If a factor of the bit concerned is
generated. In this case, if the bit3 of the status byie enable
register is set to ENABLE, the bit6 of the status byte register is
set and SRQ 1s transmitted.

The SESR can be read with the $ESR? command,

The SESER can be written with the %ESE command and read with the

$ESE? command.

. @

Q )

bt bt I

w B o & =

@ Ty ™ -] =

= (=51 =h b [ G:a

f o [ == = St o 2
= @ - oy & 4z3 -
. ™ 5 5 3F - =
g © E 38 =& & &
e 8 8 &5 £& 3 &
PON|URQ|CME |EXE |DDE | QYE| RgC|OP

oN|Ukq  CHE |EXE |DDE | Q¥E | RQC OPC Standard
Event Status Register

g *ESRY
() -

Logical OB
8
—E
L@

3SR RS AU VRS EyE S PN M S R T'“Q?
! ] Standard

! PON|URQ|CUE|EXE DDE | QYE| RQC|OPC| Eyent Status Enable
§ 2 Register
: ' $ESE<NRE>
5 . $5SE?

: v
Summary Message
Event Summary Bit(ESB)
{Bit 5 of Status Byte Register)

Figure 6 - 4 Standard Event Status Register

6 - 28 Nov 30/90



R8I 4078 3404A
.7 Status Byte

Table 6 - & Staédard HEvent Status Register

bit Kame Contents
0 gpc Not In use.
sGperation )
Complete
1 RQC Not in vse.
2 QYE This is set when data is read though no
{(Query Error) output data is present or the output buffer
is overflowed or overioaded.
3 DDE This is set whem an error occurs during the
Device Dependent gperation lnecluding over-range 4nd cverioad
\Error or a failure occurs.
4 EXE This is set when input data is out of the
Execution internally set range or & coammand cannot be
( Error ) executed,
5 CME This 18 set when the header is undefined,
the data format is fncorrect, a syntax error
Command is found in a command, or GET arrives while
( Error / & command s received.
6 URG Not in use,
7 PON This is set when the power is turned on.
{Power (On)

8 - 29 Nov 30/80
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6.7 Status Byte

873 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 ensble 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 errars.

- g 5 o
= 2T E 8 & oa
£z = g2 s @ B 2B
= = 8 8 &5 & =
a _g;c W % -+ t
2 = 2 & 8 £ g
MF HY (NOC |CHI |[CLO-|VPL [VML .
7 16 1574 l3l2l1 g Device
Event Status Register
M -DSR?
<)
o 4—.—~”A~-®
R
s s o0
s [T
: Ke = mm o - »---------.—--—éku@
T VS RPS I S DU S r\____@
s T T ESE SR PR PR A T—-@F
! 3 Device
{ ’ gy 6 ig NSC C§E CED VFL VgL Event Status Enable
: : . Register
! DSE<NRE>
: ' DSE?
W
- Summary Message
Device Event Summary Bit(D$B)
{(Bit 3 of Status Byte Register)

Figure 6 - 5 Device Event Status Register
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T .

7

Status Byte

Takle § - 7 Device Event Status Register

bit Name

0 VML This is set when the V-SOURCE negative current
Vs -Limit timiter {sink limiter) operates.

1 VPL This is set when the V-SOURCE positive current
Vs +Limit limiter (source limiter) operates.

2 Lo This is set when LO 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 resuit of contact checking.

5 Hv This is set when V SOURCE is set to 100V or more

High Voltage or 100V or more is appiied to the V-SOURCE
: terminal.
8 e Net in use.
T | MF This is set when the data buffer memory is full

Memory Full

(1000 datas values),

A - 11
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6.7

Statos Byre

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 {s &s shown in Table 6-8.
The ERR? command response is output as data valuwe between 0 and
39787 by converting the error register contents into ASCII data,
Table 8 -~ 8 Error Register
Set bit of SESR Error
bit Error contents Indication
Nime bit
0 EXE bit4d | Vs is set to zero for RM measurement, VERR
1 EXE bit4 | Contact checking cannet be judged. ERROR
2 EXE yit4 | contact Initialization cannot be checked.] C. INIT ERROR
3 QYE hit2 | Recall is executed when there is no
putput dats. :
4 Program data format error —_—
5 CME Bit5 | Listener command error  —
8 Listener command input duffer overflow —_—
7 Over-range oL
8 fverload gVl
9 Operation errar' ERR 3
10 BDE bit3 | Overvoltage detection OVER VIN
11 Inptt fuse melting FUSE QOPEN
i2 Overheat {iVER HEAT
13 Internal serial transfer error ERR4
14 Seif-test error See Tablie 6-9.
15 B e Not in use s

A - 32
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St

atus Byte

6 7.

5

Sel f~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 setf-test, the bit 3 DDE of the SESR is set. When the
response is "0", the self-test is OK.
Table 6 - 8 Seif-test Error Register
bit Error contents Error
Indication
0  Defect of faput amplifier ERR 1A
1 | Defect of AD converter ERR AD
2 | Defect of 100V amplifier ERR HV
3 | Defect of 1000V amplifier ERR XV
4 Serial.traasfer 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, etfc.) 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

B - 33
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"§.8 Status at lnitialization and Command Reception

68 Status at Ilnitiatization and
' Command Reception

Table B - 10 Status Change by Each Command

Talker | Liste- | SKQ Status SRQ Data Set
ner hvtie enable | output parameier
Command (TLE) (LTN) | (RQS bit) SESR SESER buffer
: DBESR DESER
Power n {lear | Clear | By power | Bits By power | Clear | #1
-on ciearn other -on clean
flag “than PON | flag
bit are
cleared.
“%RST" "I ” . : Initial-
fzation
BCL.SRC “C Only MAV Clear
hit is
cleared.
IFC Clear | Clear
“%CL§ " 1 /sy MAv | Bits
: bit other
than MAV
bit are //
cleared.
GET, "B~ _ Measure
“%+TRG ~ . end bit
is
cleared.
Talker Set Clear
designation .
Talker cancel | {lear
designation
Listener Clear Set
" designation
Listener cancel Clear
designation
Seria! polling Clear

OCL : Device Clear
$DC ; Selected Device Clear
GET : Group Execute Trigger
$1 : When pressing the auto key immediately after the power is on,
the parameter is initialized.
R - A4 Nav 30/90
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6.8 DProgram Example

6. 9

Program Example

The following shows the program using HP-8816 feor a personal
computer and its descriptioen.

In the above progrim 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
meassrement resulis, --—- See (1) .

'« Exampie of judging the insulation resistance of 2 sample with
3 comparator when executing contact checking and starting
measurement with external trigger signal, - See (2)

+ Example of dielectric strength test on & transistor., -~ See (2
(1) Example of charging the insulatien resistance of a sample for

10us before measuring the resistance and outputting the
measurement resulis

Measurement condition - Vs:lGGVf Charge i{ime:10ms
« Program examplel - Bata exampie
10 I
29 ! EXAMPLE 1 RM 010. 08E+08
30 L ‘
40  DIM A${20]

50 CLEAR 701

g0 |

70 OUTPUT 701;"RIL, RO, MOL®
80  OUTPUT 70L;°I70,GAL, ALO™
90  QUTPUT 70%1;“PVS100”

100 !

110 DUTPUT 701;°MD2"

120 QUTPUT T701;70TL”

130 CGUTPUT 701;°MD1”

140 WAIT .01
150 OUTPUT 701;“MBO”
160 |

170 TRIGGER 701 .
180 ENTER 701:4$
190 PRINT A$

200 END
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6.9 Program Example

» Description of program examplel

Line number Description
10 to 30 Comment sentence
40 Reserving the messured data ares
50 Initializing the GPIB interface device
76 to 90 Setting the meter parameter
“fi1 " .- Resistiance measyrement
“RG 7 e RUtO range
“Mp1 " - Sampling:HOLD
“I1T0 7 - Integration time:2ms
*GAl "7 - Input amplifier gain: X10
“ALO 7 e AULO raagc level 120000
“PVS100 " ------ VSI00V
100 (omment 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
180 Displaying the dats
- 200 Endirg the progranm

AR - 4R Nav 2n/80
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6.9 Progran Example

(2¢ FExample of judging the insulation resistance of a sample with
a comparator when executing contact checking and starting
measurement with external trigger signal

Criterion:The case of IXI0TQ SRXSIX10''Q is judged

3s pass.

« Program example? ( + Data example

10 ! RMH +0008. 9E+ 0%
20 ! EXAMPLE 2 CONTACT

30 ! HIGH

40 !

50 DN INTR 7 GOSUB Srg
60 CLEAR 701
70 QUTPUT 701; #CLS”

80 QUTPUT 701;"S0,RIL, RO, MO1"
a0 QUTPUT TO1;°1T0, GAL, ALL, BMI”
100 OUTPUT 701;7°PVS50, PHL1E+12, 1E+7”
110 QUTPUT 701;“#SRE24, DSE12”
120 |
130 DUTPUT T01;"MD2"

140 QUTPUT 701;"0TY"
150 © OUTBUT 701;"MD1"

160 WAIT .01
170 OUTPUT 701;°MDO”
186 !

190 OUTPUT 701;°“CNT?"
200  ENTER 701:B
210 IF B=1 THEN 240

220 K&="CONTACT”
230 - GOTO 250
240  K$="NO-CONTACT"

250 ! .

260  ENABLE INTR 7:2

270 - |

280 ! EXT TRIGGER WAIT

260 !

300 GOTO 300

310 Srg:

320 §=SPOLL{70L)

325 ENTER 701:D%

330 IF BIT(S,3)=0 THEN 410
340 QUTPUT 701;°DSRY”

350 ENTER T01:A

160 CIF BIT(A.2Z)=1 THEN 380
365 [F BIT(A, 35=0 THEN 410
370 Le$="HIGH" '

380 GOTO 415

380 Le="L0W"

400 GOTO 415
410 - L§="G0"

415 PRINT D§,KS, L$

420 ENABLE INTR 7:2

430 RETURN

440  END

g - 37 Nov 30/00
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§,% Program Example

* Description of program example?

Line number Description
10 to 40 Comment sentence
50 Defining the interrupt processing routine
80 Inttlalizing the GPIB interface device
70 Clearing the status byte register
B0 te 110 Setting the meter parameter
“$0" - Transmitting SRE
“RI1® -~ Resistance measurement
“RO” e AUtO range
“M01" - Swmpling:HOLD
*IT¢" - Integration time:2ms
“GAL" - Input amplifler galn: X 10
“AL1" - Auto range level:2000
“R¥1™  -~---- COMPARE operation ON
"PYS50" ------- VS50V

“PHL1E+12, 1E+T”
e pper limit value:IX10'2Q),
Lower {imit value:IX 107¢Q,

“4SRE24" - Setting the service request enable
_ register to "247
“BSEI12" -~ Setting the device event status
enable register tg 7127

124 Comment sentence

136 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

180 Executing the contact checking

200 Receiving the contact checkiag result data

210 Branching to the line number 240 if the result
data is "17 (NG)

220 Saving the "CONTACT™ indication

230 Braaching to the iime number 250

240 Saving the “NO-CONTACT" indieation

250 Comment sentence

260 Enabiing the interrupt form the GPIB

270 to 280 Comment sentence

200 | Waiting for the external trigger to be applled
at the line number 300

310 Interrupt processing routine nzme

320 Reading the status byte by polling the meter

325 Recelving 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 eyent
reglister

§ - 38 Nov 30/00



RS 340.7834¢0A
§,% Program Example

» Bescription of program example2 (Continuved)

Line number Descriptien

350 Reading the device event register

360 Branching to the !ine number 380 If data bit 2
is "17

365 Branching to the iine number 410 if the data bit
3 1is "0

370 Saving the “HIGH™ indlcation

380 Branching to the Iine number 415

390 Saving the "LOW" indication

400 ! Branching to the !ine number 415

410 | Saving the "G0” indication

415 Displaying the measured data, and resuits of
contact checking and COMPARE operation

420 Enabling the interrupt from the GPIB

439 Returning to the main processing routine

440 Ending the progranm

g - 48 Bnv 20/00
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8.8 Program Example

(3} Exaﬁple of Dielectric Strength Test on a Transistor

The current at puncture is set to 100 xA and generated voliage
Is read when the applled voltage Is increased 1V by 1V starting
with 101V and the current exceeds 100 uA.

» Program exampled

» Bata exsmple

10 ! :
20 ! EXAMPLE 3 PVS 0205.0
30 |
40 DIM A$(20]
50 CLEAR 701
80 !
70 QUTPUT 701;"S1,RI0, RO, MOL™
80 QUTPUT 701;7IT1, GA3, ALG, RM1”
80 OUTPUT 701;"PHL100E-6, 0E-12"
100 QUTPUT 70L:"#8RE9, DSE8”
110 | :
120 QUTPUT 701;"MD2”
125 QUTPUT 701;°PVSQ”
130 OQUTPUT 761;70T1"
140 QUTPUT 701;"MD1"
150  WAIT .01
160 QUTPUT 701;"MDO"
170 OUTPUT 701;"#CLS™
180  Vs.data=10]
180  OUTPUT 701;“PVS";Vs-data
200 TRIGGER 701 '
210" S=SPOLL(701)
220 IF BIT(S,0)=0 THEN 21¢
230 IF BIT(S,3)=1 THEN 270
240  Vs.data=Vs.datat]
245  IF Vs.data=1001 THEN 295
250  GOTO 180
260 |
270 QUTPUT “PVs§e”
280 ENTER 701;A8
1 280 PRINT Ag
295 OUTPUT 701;°0TO"
300  END
8 - 40 Nov 30/90
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B.9 Program fxample

« Descriptlon of program example3

Line number Description
10 to 30 Comment sentence
40 Reserving the data ares
50 Initializing the GPIB interface device
60 Comment sentence '
70 fo 100 Setting the meter parameter
"81" e RO stop
*RIO" -~ Current messurement
“RO" e AYtQ range
“MGL™ - Sampling:HOLD _
“IT1" == Integration time:1PLC
“GA3" - Input amplifier gain: X 10000
“ALO" - Aute range level:20000
“RM1" - COMPARE operation ON
“PHL10GOE-8, 0E-12"
e {Jpper - limit valwe:100 24
Lower limit value:0 pA
“tSREQ” - Setting the service request enabie
register to "9
“DSE8" -~ Setting the device event status
enable register to "8”
110 Comment sentence
120 Setting the discharge state
125 Setting the V§ 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 regisier
180 Setting the imitial value (101V) of V§ data
variable
1890 Setting the V§ data
200 Starting the measurement
210 Polling the ameter to read the status byte
220 Branching to the line number 210 if the bit 0 of
the status bvte is "¢”
230 Branching to the line number 270 If the bit 3 of
the status byte is "1
240 Adding "1 to the VS data variable data
245 Branching to the line number 285 when VS data is
_ set up to 1000V
250 Branching to the line number 180
260 fomment sentence
270 Executing the command to read V§ data
280 Receiving the VS set dats
- 290 Displaying the data
295 Setting the stand-by state
300 Ending the progran

6 - 41° Nov: 30/90
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.. INPUT/OUTPUT SIGNALS
The meter has the input/output signals for control shown below.

Handier interface
COMPLETE output signal
TRIGGER input signal
LID SIGNAL input signai

- L] - L)

The following describes the abave signals in order.

7 -1 Nov 30/90
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7.1 Handler Interface

.17 Handler Interface

The handler interface is the ipput/outpui signals ifo control the
timing with the automatic equipment in the capacitor manufacturing
Yine and exiernz] equipment inciuding the atfo prober and fixture,

. Input/ | Pin Pin | Input/
Signal name Output N égzg;z No | Output Signal name
TRIGGER Input i —eN e 13
2 14
3 5 1 Iaput | LID SIGNAL
4 16 | Iaput | CONTACT START
SIGNAL GND GKD 3 17 i GND SIGNAL GND
SIGNAL GND GND 6 18 | GND SIGNAL GND
7 15
COMPLETE Output 8 20
COMPARE LD Output 9 21 i Qutput : EOM
COMPARE GO Qutput: 10 _ 22 | Qutput | INDEX
COMPARE HI futput ¢ 11 s a 23 | Qutput | ALARM
NO CONTACT | Qutput | 12 ‘“"""-pngééégfhﬁi*““‘“ 24

Figure 7 - 1 Description of Handier Interface Connector Pins

(1) Conmector used {(Equivalent of DAIICHI DENSHIXOGYD Product)
R8340/83404 body side:57-40240
Connection cable side:57-30240
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7.1 tHandler fnterface

{2) Signal Level

The input/ouvtput signals are set to the TTL (equivalent of
SNT4LS series) level.

Negative logic {Actly

HI level

L0 level

low) :
+2.7V to 5.25V (Qutput signal
+3.2Y teo 5.25V (Input signal)
0 to 0.6V (Output signal)

0 to 0.5V (Input signal)

The output signal is equivalent to the SNT4ALSOTN product and
pulled ap to 5Y inside the open collector.

@ TRIGGER Input
Pulse width

Chaftering

@& CONTACT START Input
Pulse width

Chattering

@ COMPLETE Dutput

Pulse width

: Measuremont start signal
: 100k S or more ((perated at the fall

of puise)

: Sms or less

: {ontract-checking start signal
11001 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 ocutput.

: Approx. 50045 (Negative pulse)

@ LID SIGNAL

: Lid operating signal

Operated as shown in Figure 7-2.

LID SIGNAL —

Internal operation

fperation state

Stand-by siate

(In normal
mode)

Internsal

Program start

Program stop (Stand-hy state)

gperation
{In program mode)

Figure 7 - 2 LID SIGNAL Timing

Nov: 30/80
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7.1 Hzadler Interface

{3}

® Other Qutput Signals

CQMPARE L0, G8, HI: As the result of comparator operation,

NO CONTACT

INDEX

EDM(End Of Measure) ,
: Becomes low lsvel after completion of

ALARM

any one of LO, GO, and HI signals becomes
low level.

: As the resuit 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
compietion of measurement.

measurement cperation. (The signal is
gutput at the same timing with COMPLETE.)

: Becomes low level for internal trouble

or breakdown.

‘Handler Interface Timing

@ At Start of Measurement

TRIGGER : ;
Input LJ LJ
INDEX *-*j_—_—————“udul————-———————Jm“_”_——_—_—_L“““““~ _
Qutput _ !
EOM Output m“mj qummj
COMPLETE
Jutput LJ
Uperatlion
Internal ‘]Measurement judgment easurement
Operation
Judgment Judgment
Cumpara?or result H1/60/L0 result HI/GO/L0
(peration
Hand!ing {ontact

Changeablel Contact time

Figure 7 - 3 Handier Interface Timing

Nav 30/9n0
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.1 Hzndler Interface

@ At Start of Contact Checking

CONTACT : :
START lnput LJ Luf
INDEX Output | i F
EOM QOutput «W—J L~—~—~———J
COMPLETE k

Qutput _ L

Contact  pperatlion Contact

Internal Leasaremeﬂt judgmept measurement
Operatien
NO CONTACT Juedgement result OK/NG | Jedgement result OK/NG
Output :
Handliing Contact time | Changeable | Contact time

Figure 7 - 3 Handler Interface Timing (Cont’d)

T -8R Kav An/4n0
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7.1 Handler Interface

@ When start of contact checking is delected during messurement,
(Measurement is interrupted.)

TRIGGER J
Input LJ

CONTACT

START Input L—

INDEX Output wm_J L—————J | _
EBM utput «——J mem—J waw-mmwmm

COMPLETE - E
Dutput

: i
-~ Measurement is inferrupied.

Contact Operation
é:;g;??éﬁ Peasurement measurement [judgment

Comparator fudgment result (HI/GO/LO) No change
Operation

Judgment
NO CONTACT Judgment result OK/NG result OK/NG
Qutput
. . Contact {ontact
Handling timing timing Changeabie

Figure 7 - 3 Handier Interface Timing {(Cont'd)

T -8 ' Nov 30/80
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7.1 Hanmdler Interface

@ - When start of measurement is detected during contact checking.

CONTACT
L

START Input )
2ms or more is necessary.
[ 3

TRIGGER
Input LJ

INDEX Dutput —— | |
EOM Output ~¢mj | E—

COMPLETE Output . L

Contact |Operation Measure-Dperatlion
intern§i measuremedjudgment ? ment |judgment
Operation

NG CONTACT Judgment result OK/NG i Judpment result OK/NG

Qutput

Comparator Judgment result  (HI/GO/LD) Judgment result
; : KI/GO/LD

Operation

Handiing Contact time Changeable

Figure 7 - 3 Handler Interface Timing (Cont’ d)

EI Nov 30/90
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7.1 Handier Interface

.® When measurement start and contact checking are
simultaneously detected.

{Onty in this case, contact checking is executed after
measurement, ) .

TRIGGER
Input _W—J

10 or less
CONTACT j{f
START Input E

' or _
TRIGGER Tnput L
10 or less

CONTACT <
T
START Input -

INDEX Output WJ

EGM Output wm—J L________

COMPLETE Qutput _ LJ
easuredgperation |Contact (Operation

Internal nent |isdgment | iudgnent jjudanent

Tudgment

Comparator .. (HI/GO/LO) | Judgment result (H1/G0/LO)

Operation

- Judgment result

NO CONTACT Judgment result OK/NG 0K/NG

Butput

Handling Contact fime Changeable

Figure 7 - 3 Handler Interface Timing {Cont’ 4)

7 -8 Nov 30/90
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7.2 COWPLETHE Dutput Signal

7.2 COMPLETE OQutput Signal

The COMPLETE output signal 1s the output signal to notify end of
measurement to the outside. The signal is aisc output at the end
of one cycle for program measurement,

The output signal is set to the TTL (equivalient of SNT4LSOTN)
level, which is the negative pulse signal with open collector

output.
H level ¢ 42,7 to +5.25V 400z A max.
L0 level 0 to +0.8V -5mA max,

Pulse width : Approx. 500 s (Negative pulse)

7 .0 Nav 30/4n
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7.3 TRIGGER Input Signal

73 TRIGGER Input Signal

The TRIGGER input signal is the input signal to externally start
measurement, which alse 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 puise and sterts the sampilng at
the trailing edgs.

HI level : +3.2 to 15.23V

L0 level : 0 to +0.5Y

Pulse width : 100us or more (Operated at the fall of pulse;
Chattering : 5ms or less

7 - 10 Nav 30/0Q0
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7.4 LID SIGNAL Ingeut Signal

7.4 LID SIGNAL Input Signal

The LIB SIGNAL input signal is the Input signal {o operate the
fixture 1id.” The signal controls the operstioen/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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8

BCD OUTPUT AND DA/A OQUTPUT

This function is given to the RB340A,

(R8340A ONLY)

Noy 30780
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8.1 Selectien of BCOD QUTPLT

8.1 Selection of BCD OQUTPUT

The RB340A 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. For how to set
parameters, see Item 4.5.2 "BCD QUTPUT".

Because the signal for BCD and binary outputs is completely
isolated from the analeg system, the anilog system is not zffected
by connecting external units. :

81,1 BCD Qutput.

Measured data is output as parallel signals in the form of the BCD
{1-2-4-8) code. The BCD output is used for printout of measured
data by a printer and interface for other uniis.
Bata stored in the internal! memory is nof output.

(1) Data Quiput Connector
Connector used (Equivaient of DAIICHI DENSHIKOGYO Product)
R8340A body side 1 57-40500
Counectiun cable side : 57-30500

Figure 8-1 shows the relationship Detween output data name and

Fuaction

Ma

a

»

niissa
data
utput

*
ﬂutissa
\pnllfil! ’

,

']

f Zxponest
19* '
data

pin number.
Pi i .
Yo - x: Function
SIGNAL - GND L1 2611 *
0 ” O Exponent
10 11 2 27]2 Lodata Exponeat
digit 2L 3 S - 2814 10! /
(LSD) 41 4 2| 8 ; data
L8[ 5 ~::H‘“‘“*j>r 301
(1] 6 o Bl e 31| 2 | Exponent
10° 2 'g 0 324 polarity
el 4 il 3318
digits L8[ 9 i ili 24 1
. [1[38 il il 33)2 |
10 211 il 36| High| Function
digits | 4112 il 37 jlevell data
(8113 ili- il 3814
1114 i ii 39] 8
i0® 2115 il 401
digits | 4L16 HEH 41 2 )
L 8[17 e 47] 4| Unit
; L]
104 1118 s 43] 8
1 211e s 441 , .
digits| 4] 20 ,//' g 25 2} Decimal point
L Bl 21 48] 4
[ 1] 22 /13 47 | Print cosmand outpst signal
Kiatissa 21 23 \ 4 81 interaal start papet sigezl
polarity 41 24 48] NC
81 25 507 SIGNAL GND
% The indlcation in parentheses is used for resistance measurement.

Figure 8 - 1 Description of BCD Data Ouiput {onnector Pins

g -2 Nav an/an
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8.1 Selection of BCD QUTPUT

{2} Signal Lavel

The output signal level uses the TTL {equivalent of SNT4LS
series) level as follows:

& Data Output : BLD {(1-2-4-8) cede
Positive logic
HI ifevel : +2.7V to +5, 25V
400 u A max,
LD level : 0 to 0.8V
-HmA max.

@ Print command signal : Poesitive pulse

HI level v 42,7V -to 5, 25V
400 o A max.

L0 level 4 to 0.6V
-5mA @max.

Pulse width : Approx. 500u§

$2.7 to +5.25V

- Approx, “~————— 0 to +0.6V

—{ 50048

@ QDutput Cireuit

RB3404

% Dats cutput pin

Equivalent of 3.3kQ2

SNT4LS3T74N +5¥ ¢ Print command signal pin
e ! gnat p

Equivalent of 1, 50 pin

SNT4LSOSN WJ;—*’

P Nov 30/90
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8.1 Setsgtion of BCO QUTPUT

(3}

Qutput Data Contents
O Measured Data

Value : Five digits (The following shows the relationship
between digit and decimal point.)

10% 10% 10° 10% 10' 10°  Digit

DD@@@@

105 10‘ 105 102 10’ 10“ Decimai point

Polarity - To be output in four bits as 10° digit data
Decimal point : To be output in three Dits
Unit : To be output in four bits
Qthers + Ta be putput in four bits as function data

for discriminatlon of type of data

Table 8-1 shows dats cutput codes.

@& Print Command Signal

The print conmand signal with the pulse width of approx. 500
us is output to the pin 47 synchronousiy with the end of

(4)

measurement for one sample, Data contents are guaranteed by

the gutput timing of the signal.
‘Exterpal Start Input Signal

When SAMPLING on the front panel of the meter is set to HOLP,
it is possible to externally input the measurement start signal.
The externa) start signal inputs positive pulse between the pin
48 and the SIGNAL (I, pin 50). When imputting the start signal
‘repeatedly, input it after the print command signal is output.

HI level : 43,2 to +5.25V

LD level « 0 to +0.35V

Pulse width : 100uzs or more (Operated at the rise of pulse)
Chattering : Jms or less

2 . A4 Nav 30/00
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RBE3IA&DT8 320 A
Selection of BCOD QUTEBUY

' Data when limiter is applied (#)

NULL (LD
Others (Space)

Table 8 - ¢ Data OGutput Codes
Code
g:;:ut Output data

' 8 4 2 1
0 0 ] 0 0
1 0 ] 0 1
2 ] ] 1 0
3 - g ] 1 1
Data 4 0 ! ] 0
5 0 1 0 1
8 0 1 1 0
7 0 1 1 1
8 1 0 0 g
8 1 g ] i
Blank (Space) 1 1 0 1
Blank (Space) 1 1 1 1
Negative (—) 1 ] i 0
Polarity Pesitive (+) 1 ] I 1
Blank (Space) 1 1 1 1
10° 0 0 0
101 0 0 1

2
Decimal 10 0 L 0
point 10° 0 1 1
10* 1 4 i
164 1 ] i

OVER (%)
GG (Space)
L0 (>)
1 Function
data HI (<)

— o D e s DO
L C R S - N < N =]
[ - S T~ T - T ]

1
0

: HI level
: L0 level

Koy 307907
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8.1 Selaction of BCD QUTRYT

Table 8 - 1 Data Output Codes (Cent’ d)

: {ode
Output Jutput data
fame 8 4 2 i
Unlt Q{2 | 0 1 0 9
A (Space) 1 1 1 1
1 :HI level
g0 10 level

Note: Dats in parentheses shown by the polarity, function data,
and unit is the print character when connecting the TRG6188
digital printer.

When function datas is simultaneously produced, the prierity
for indication is given as shown below.

Dats when limiter
Over ———— js applied —— LO/G0/H] ———— NULL
High : Low

{5) Data output exampie of each IM/RM (For TR6198 digital printer)

Tabie-§ ~-2—-Datae- Dutput-Example

IM/RM indication © BCD data output

R RERRLELLETLTY Exponent polarity
popmmemmememes Exponent data

I EARRGEEE Mantissa polarity
_ {Mantissa data
"""" Decimal point

; i : - Unit
|“:I|v \2’ I k4 i\L'E

IM + 1989, 98pA - 8¢ + 199889
+1.9995n4A - 9 £ 1.9989
+ 89.89u4 - 6 =+ (99. 8%

1.999 + 30 + 03 1. 9888

RM 1.689 + 128 + 12 1.998Q

: 8. + 1@ + 01 0009, Q

8.9 + 13Q + 13 008.8Q

[«] o 1r An toa
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B..1 Selectisn of BCD OQUTPUT

1.2 Binary OQutput

Measured data is converted into binary paraliel data and output,
The data stored in the internsl memory !s not ocutput,

{1} Dats Gutﬁut Connector
The connector used is common to that for BCD oufput. See
Item (1) of 8.1.1.
Flgure B-2 shows the relationship between output data name
“and pin Ne.
(2) Signal Level

The output signal level is the same with that of BCD guiput.
See Item (2} of 8.1.1.

{3) OQutput Datz Contents
@ Mantissa Part Data
The mantissa part data 1s output between 0 and 32768 in the
form of 15-bit binary absolute value.
The signal level uses poslitive 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 L.

@ Exponent Part Data
The exponent part data is ouiput between 0 and 128 in the
form of 7-bit binary absolute value,
The signal ievel uses positive logic,
@ Exponent Part Slgn
The sign shows the poelarity of exponent part data,

The signal level uses positive logic, which is "+ for 0 and
=" far 1.

8 - 7 ) Nov 30/90
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.1 Setection of BLCOD BUTPET

® Function Data

The data shows the measurement state. The foliowing is the
description of each pin.
 The signal level uses positive loglc.

b7 bﬁi 353 b4 bSE b2 | b1 | b0

( 0 : Compare Operation is OFF,
t : Compare {peration result

is Lo.
2 :-Compare Operation result
is Go.
3 . Compare Operation result
is Hi.
- RM for Vs = 0

-- Bverload (RM)
- Limiter detectien
- NULL ON

-- Measurement error

-~ Qver-range

2 - R Nov 30/80
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8.1 Selectien of BCD ODUTPUT

Function Pin No. Pin Ne. Function
SIGNAL  GND 1 26 20
20 2 27 21 7 | Exponent
2! 3 28 22 part data
2% 4 29 2° T-bit binary
28 5 30 24 {Absolute
24 8 11 28 value)
. 28 7 32 2¢ ]
gzgzizzia i 2: 8 33 SIGN-Exponent part |
15-B1i1 2 9 - 34 }- Low sigh
X 28 10 35 level
binary 2 I 36 High
(Absolute 5:0 12 T } 18
value) level
AR 13 38 b
21 14 39 b!
, 218 15 40 b®
t A 18 4] b*
Mantissa - SIGN| 17 gz pe [Tunction data
part sign 18 43 be
19 44 b
20 45 b’
21 48 Low level
bow level o ™53 ATt
23 . CAB. | GErsranl diarE o
24 49 NE
25 50 SIGNAL  GND
%
Mantissa part sign
Exponent part sign
P} - ‘}'\l .
L 1. -+

Figure 8 - 2 Bescrip;inﬁ of Binary-ocutput Connector PFins

Meow NATAA
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.2 D0/A Qutput

82 D/A QOutput

Measured data is comverted into analog signal by the D/A converter
znd output to the DA OQUTPUT 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

Jutput voltage r =1 to 41V
Conversion accuracy : =0.2%¥x2d
futput resistance :19Q or less
Maximum load current: *0.5mA
Sutput terminal : Binding post

9) Setting the number of digits for output data

See Item 4.5.1 "DA QUTPUT".

Figure 8-3 shows the relationship between indicated data and
sutput voltage,

Qufput voltage

{v)
R T
] ’,‘; “AAA"
JUTaAE R U -1 I E
g ; —1 ; - e “Dbbb"
b Pt (+50% offset)
- 339 =500 0 560 599 Indicated data
-0.5V
-1y

Figure 8 - 3 Qutput Voltage of BA DUTRUT

- CAUTION

When +50% offset voltage ts set ("bbb"), output with no
polartty is generated as shown By & dotted line in Figure 8-3.

8 - 10° Nov 30/49n
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8.

TROUBLESHOOTING AND CALI!BRATION

This section describes the troubleshooting method when a trouble occurs in
the meter and the calibration method to maintain the measurement accuracy.

g -1 Nov 30/90:
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REIAO0/8340A
Befere Regquesting Repair

Requesting

91 Befor Repair
If a trouble occurs during operation of the meter, troubleshoot
the meter according to Table 9-1. If the treouble is not settled
even after t{roubleshooting, contact & nearby sales office, or
youre desler.
Even for the repair of the following troubles, we will ask vou for
the repair charge if they are repaired by us. Therefare, make '
troubleshooting according to the tabie below before you request
repajr to us.
Table 9 - 1 Troubleshooting Items
Symptom Probable cause Remedy
No imndication t.. The power fuse i, Replace the fuse with
appears. ’ hlows, - the attached one.
(See Item i.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 8. Adjust the frequency
is erroneousiy set to the AC power
to 50 or 60Hz. frequency used. {See
[tem 4.5.4.)
Though the input 4. The cahle is 4, Connect the input cable
signal is 4applied, cennected to an to the correct input
ne measurement is - incorrect ferminal. terminal.
execeted, 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
mtliimeter 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 8  Press the CHARGE/
state s set, MEASURE key te set the
10. The state is stand charge/measurement
-by because over- state.
voltage input is | 10. Remove the conpection

defected,

cable,

Nnv 30/00
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§.2 Calibration

9.2 Calibration

This section describes the calibration methed with one cycle of
measurement accyracy assurance period {(six months) io maintain the
measurement accuracy shown in Section 12

Preparatio
fo r Cal i

n
br

and
ation

Precaution

"Performance data”.

The following describes the equipment and precautions for

calibration.

{1) Equipment Necessary for Caiibratieﬁ

lise the equipment im Table 8-2 or those with the performance
gqual to or better than that of the equipment in Table 5-2 as

the standard egquipment.

Table 9 - 2 Equipment Necessary for Calibration

Calibration Range Accuracy Recommended
equipment equipment
Standard DC 0wV to =20 | Within TRE120
voltage + 0. 005% (Made by ADVANTEST
generator CORPORATION:
Standard =0uA to ¥ithin TRB120
direct-current | =2mA +0.01% (Made by ADVANTEST
generator . CORPORATION)
0 Q to 20MQ | Within =0.01%
Standard
resistor 100M0 Within = §.03%
168 Within +40.14%
1060 Within =40, 14%
Bigital g 0 to 1000V Within TRE878, TRE8T1, R6BT1E
voltmeter * 0. 405% (Made by ADVANTEST
CORPORATION)
Nov 30/90
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8.2 (Calibration

(2 Cables Necessary for Calibration
Table 9-3 shows the cables necessary for caiibration,

Table 9 - 3 Cables Necessary for Calibration

 Product name Standard
Input/output cable A01010
Input cable BI-169
TRIAX-BNC cable £01011+404207
+BNCJ-MP adapter

{3} General Cautions for Calibration
IO Use the specified veltage for the AC power supply.

@ Use parameters according to the power freguency to sef the
frequency to 30 or 60Hz.

@ To connect the power cable, Cheék ff the power swiich is
turned off. :

% Perform calibration under the ambient conditions shown below,

Temperature T H23°C X3 °C

Relative humidity: 70% or less

Perform caiibraton 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
4 card or sticker.

9 -4 Nov 30/90
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g,2 fLalibration

922 Calibration Data Initialization

When initializine calibration data, the whole calihration data is
deleted and the typical vaive of calibration data is set.
1f "ERRZ2” (Breakdown of calibration primary data) occurs,
initiatize the calibration data. Then continue calibration
according to the procedure In Item 9.2 3.
The foliowing describes how to inltialize calibration data.
Operation
- D Turn off the power switch.
@  Set the EXIT CAL switch on the rear panel to ON
@ lmmediaztely after turning on the power switch, press the
AUTO
. key.
ON

0 oL | SIURE M@M T B

00s00000:

_Caiibraiiun correction mode

LOCAL

. @ When the 7] key Is preésed, the Initial value is set fo
calibration data, :

SO N R N S N
110 C an O
ClRL) || DOHBRED g

' Dering setting the initial value
C 'EVOL SURF | [Lof[ao][w1] ]

B ainininls
J0eU00LU

End of initial vatue setting
Calibratlon correction mode

o -5 Aug 23/91
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9.2 Calibration

231 Calibration Method

For normal calibration, the callbration in the following Item (1)
is skipped and the calibration checking and adjustaent in {he
following Item (2) is executed.

However, any condition comes under the following three items,

perform the operation in both Items (1) and (2).

e When an indication of the meter is deviated 10 counts or more
from that of the standard meter.

e When calibration dats fs initialized.

e When "ERRZ" oscours.

The following shows key functions In the calibration mode,.

ERIT CAL 0¥ FROMARORMAL PREMANDRMAL
SE, e
Calidraticn LED OFF LED . EaTThralzua
correctron mode! operation mode
[

1 ]

CHAWSE

¥5 100V range: {00V
¥S 1G08Y range: OV
¥S 1008Y range: 1002V

WL L 1L/0 ¥
P} ¢ Calibration data ] @ Checking of cack ilee T3 ¢ Seiection of calidration
conrane 0.5 digit DOWA itews and ranges
P 7] : catibration data e 14 OUT e (Y-
toer 0.0 digit OF ——— BLD 0¥T — §la¥
: atibration data t—— GP{B e B0 DY
KEW 5 digit DOMN oo L,INE FREQ . R 114
[J : talibratien data eramsE e BB
S-digit-4f 3 2000424
DA CHE{!( 0¥ P 20014
1 +i¥ — 0w
~1¥ rme 20000A
poe 20004
caawdt — 2nA
) - 2300pA
140 CHETK g EE ] - 200pA
Acs Uy AL D posse ¥5 FGY range: DV
(?IAND{ER I¥ AL 0161 e ¥5 10V range: IGY
SIGNAL BHT / ALL 1O10 e §5 JB0Y range: GV

g - 8§

e BUZLER —mommmryr—e OF F 4 BUT OV
CRELX e L0 BN BA BUT 1Y
I oy
PewH
£
L ——— HAINTENANCE
’ SYART
E 3 r Start of calibration
EFIY
[:} » Exiting {rea ecach checking mode SETY
. * input with avmerical keys
Turer
[ kvagrical key
%
LES ST RN
71 :¥5 DPERATE/STAND-BY
Figure 9 - 1 Key Functions in Calibration Mode

Nov 30/80
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9.2 CLazlibration

{n Calibration (Calibration operation mode)

Perform calibration for each ifem and each range.

DOWN -

ue
Seiect callbration items with the ___] and [__] Keys.

P

One item advances by pressing the [__J key and goes back by

DOWN
pressing the [ ] key. The calibration ltems ranges between
@ and & . Items @ through @ are the calibration for
current measurement, items @ through @ are the calibration
for voltage generation, and {tems & through @D are the
calibration for DA OQUTPUT (R83404 only).
For items © through @&, the caiibration is made by applying
the internal standard voltage to the AD coamverter.

(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 [ Lo} co|[H1] |

} 105000004

Catibratien correction mode

@ Connect the input/output cable (A01010) to the meter and
connect the short bar as shown in Figure 8-2.

PRGMA/ NORMAL

@ Press the = _] key, and the LED on the key lights.

S S R I I R
[j.

0| HE000005

Calibration correction mode

Fﬁ
i

c3
2
3

-7 Nov 30/80
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9.2 Calibration

@-1 Connect the red and blue input cables to short-cireuit the
input and perform the following preceéures
(Bisconnect the black cahle. )

START

@-2 Press the © _] key, and the LED on the key iights and the
catibration starts.
When the LED on the key goes out, the calibration for OmV-
ends,

2 | 5 O
SN PR o
JhaUU00 7

{ _ Start of calibration

o LJULJ ]
Il || | BEa00000:

End of callibration

n
.
(W

® Connect the standard DC voltage/current generators with the
meter as shown in Figure 9-2 (C}. (Disconnect the black cabie.)

ue

® Press the ] key.

®-1 Set the standard DC voltage generator ta +180. 00mV.

o | NN ]
allal B »
NENER AN ] u

Unless the standard DC voitage generator can be set to the
indication value of the meter, adjust the valye to the
cutput value of the standard BC voltage generator through
key-in operation.

When the standard DC voltage generator outputs 170. 00aV,
for example, set the value by pressing the keys

SET

739303434

-0 ENTER

c3

r
Vg

Subsequently, unless the standard equipment output value
can be set fo the indication value, set the valye according
to the above procedure. For the setting range, see Table
9-5 to use the standard equipment within the range.

9 -8 Hov 30/90
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9.2 Calibration

START

Press the B _) key to execute the calibration for 180.00mV.
according te the procedure in lten @.

u

P
Press the ] key.

) —
DOWN urp
When pressing the [__] key instead of the __] key, the
preceding item appears.
-1 Set the standard DC voltage generator to +1B0C. OmV.
!
][e][olfol[s] E@EC0000S
) v [_
= BRI RR NN 1_! B ins
START
@-2 Press the ® ] key to execute the calibration for 1800. 00mV
according to the procedure in Item @.
® Connect the biack clip and the biue clip to the same
terminal.
UP
® Press the [ ] key.
@-1 Set the standard DC voltage generator to -10.000V.
' : _ i ‘
5T I R
% .
4|0, |88) 5| 0Pa00000 5
KRRIRRRNARI A, mlnl ]
START
@-2 Press the ] key to execute the calibration for -10.000V
according to the procedure in Iten ®.
® Disconnect the black clip.

a -0 Nov 30/90
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9.2 Latitbration

up
b)) Press the ] key.
@-1 Set the standard direct-current generator to +20.000mA.
ol | LI L
J i (Ajinln E[‘”Df’” P:J
Lol U u U SO Ut N
START .
@-2 Press the © ] key to execute the calibration far
+20. 000mA according te the procedure in Itea @.
Up
@ Press the __] key.
-1 Set the standard direct-current generater to +2000.0z A,
| oo E
anlin | n M @BD L
L (I N (IR | [] | [:
START
@-2 Press the = "] key to execute the calibration for +2000.0
@A according to the procedure in ltem @.
: Up
B Press the [__] kev.
-1 Set the standard direct-current generator fo +200.00u A.
I | |
o | LI L
LLJB‘.UL&EDJDD [
START
@-2 Press the & | key to execute the calibration for +200.00
# A according to the procedere in Item @.
WY Connect the standard direct-current generator with the

standard resistance as shown inm Figure 9-2 (h).

g - 10 Nev 30/80
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9.2 Cslivration

) up
G Press the 7] key.

$-1 Set the standard direct-current generator so that the input
current will de +20.000u 4 according to Table §-4,

o LT T
{3”!“1 n}ln M AD 1 O
| L.Hu. u Lu | DGDDDDUD

START

©-2 Press the =] key to execute the calibratiop for +20. 000
# A according to the procedure in Item @.

. up
® Press the ] key.

®-1 Set the standard direct-current generator so that{ the input
current will be +2000.0nA according to Table 9-4.

SO N ]
2|1ellslialls] BRE00000

—

(0]

L]

START

®-2 Press the T ] key to execute the calibration for +2000. 0

nA according to the procedure ig [tem @.

@ Connect the standard direct-curremt generator with the
standard resistance as shown in Figure -2 ().

: ur
®  Press the ] key.

®-1 Set the standard direct-corrent generator so that the input
current will be +200.005A according. to Table 9F4ﬁ

IS i N R
\2sljo/8] 8] mEE00000S

r
éB-Z Press the ® ] key to execute the calibration for +200.00
Nov 30/80
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nA according to the procedure in [tem @.
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9,2 Calibratian

up
® Press the 7] key.
@-1 Set the standard direct-current generator so that the input
current will be +20.000nA according to Table 9-4.
O [ NN
=i iR ialiizinta B@D ] U
L. L} (ENEN U i] [j
START
®-2 Press the ® _] key to execute the calibration for +20.000
nA according te the procedure in Item @.
up
@ Press the __ ] key.
@-1 Set the standard direct-current generator so that the input
current will be +2000. 0pA according to Table 9-4,
i
O NN
2™ e - F 10 F‘T(‘H‘W’"‘E D
Coiu ) u] u P DUUUEUD
START .
@-2 Press the T _] key to execute the calibraticn for +2000.0
pA according to the procedure in Item @.
gp
@ Press the ] key.
@-1 Set the standard direct-current generator so that the input

current will be +200.00pA accerding to Table 9-4.

o | 1"uuu

JEs000005

J
-

c3
©
€3
c3

START

@-2 Press the 5 ] key to execute the calibration for +200. 00

pA according to the procedure in Iten @.

g - 12 ‘ Nev 30/90
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) 9.2 Calibration

(1-2) Calibration for Voltage Generation
Operation (@ through ®)
& Make connectien as shown in Flgure 9-3.

uP

@ Press the __] key.

CPERATE

@-1 Press the £ ] key, and the LED on the key lights.
O N L]

; _

% IERGERERE
; . ] &

@ Read the indication value on the digital voltmeter to input

the valve., When the volimeter reads "-0.012 V", for
exampie;
SET

@-1 Set the __]  key.
@-2 Key in ] 7] 71 EJN_[J_HEQWHC]mmm,““"wwm_.“wmm_”m“mm”““m“”

SR

8 - 13 = Nov: 30/80:
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9.2 Calibratien

START

@-3 Press the F ] key, and the LED on the key lights and
: ‘the calibration startis. _
When the LED on the key gaes out the calibration ends.

o L
1EC000005

} ) Start of calibration

o L_J | NN ]
Dlalll'@m

End of caiibratien

Ur

@ Press the ] key.

o [ L] |

GCRGRE

Similariy to Item @, read the indication value on the .
digital voltmeter to input the value and execute the

START

the calibration by pressing the = ] key.

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
peints of OV and ful} scals.

@ Press the [fé] key. |
o [ 0 R

C
| BEgIDENES

4 - 14 Nav 320/00
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g2 falibration

Similarly to Item @, read the indication value on the
digital voltmeter te input the value and execute the
START g

calibration by pressing the = _] key:

ue

@ Press the ]  key.
O | N N
IREEEGER

Similarly to Item @, read the imdicaticn value on the
digital voltmeter to input the value and execute the
START

calibration by pressing the = ] key.

up

@ Press the T__]  key.

TS 1 0 R

T?S”T?Th@
UEpUNBNY o

Similarly teo [tem @, read the indication value on the
digital voltmeter to input the valte and sxecute ihe_

START

calibration by pressing the ® ] key.

ue

B Press the I ]  key. |

o L LU [
Op = I

16500808

Simifarly to Item @, read the indication value on the
digital voltmeter to input the value and executie the

START

calibration by pressing the & ]  kev.

g4 - 15 Nov: 30490
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(1-3)  Catibration for DA GUTPUT (R8340A orly)

Operation

up-

® Press the [}  key.

o [ JL 1 LI [
UeE

10508008

Similarty to Item @, read the indication value on the
dgigital voltmeter to input the value and execute the.

izART "
calibration by pressing the = ]  key.
uP

@ Press the __ ]  key.

o | RN _
—

QRERiEGE

Similarly to Item @, read the indication value on the
digital volimeter to input the value and execute the

START

‘calibration by pressing the ¥ ]  key.

This completes the whoie calibration. Then start the operation in
Item (2).

CAUT:ON

1. To execute the calibration for current messurement with'
the TRE6120, use only the ranges 200z A, Z2mAd, and 20mA,

2. For the cslibration for the range of 200uxA or less, use
the V function of TR6120 and the standard resistor.

3. For the calibration for the range of 200nA or less, it ig
recommended to use the input cables A01011 and A04207 for
the TRE120 and TR45 to decrease the influence of induction
noise.

4, The callbration 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.

4 - 18 Nev 30/40
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9,2 Llalibration

{a) Cbnnection of Ranges Between 200nA and 200pA

TR6120

DC STANDARD R8340/83404
. o et 21400 tr 100 wem e SEEe E s j}
o 1 e B
232923592 OUTPUT L BRI R L [ ——
5198

w + A04207
o |

f Ny

o L) Hise voLTasE

RX/TR w3 3000
LA FWSE V SDURCE NPT R

How to connect short bar

Figure 8 - 2 Connection for Current Measurement Calibration

6 - 17 Nov 30/90
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8.2 Caiibration

(b} Connection of Ranges Between 2u A and 20u4

TRE6120
DC STANDARD

eoRe® =  QUTPUT

e

IEER
GUARD Red
Bluei [Black
' B1-109 Red
L 1.3 _::3
g 7 gy =

R8340/8340A

AGLO10

[ EEEE N
Hee—e——————5® omg@@ :
DononEomniocobobal nr, |

Black

{c) Cannvection of Ranges Between 200« 4 and 20mA

_TR6120

9C STANDARD R8346/83404A
oo oy e —— Do olBiE "'-':;‘":”".'I%
2225852 =" | 0UTPUT § [ S EREE % o 'a,,.‘
9 4 11Ex 255_:: Sl anlaomnlnactons ?‘Q@JJ
T e a7 M

Red
Blue
AG1010

§

Black

" Figure § - 2 Connection for {trremt Measurement Calibratien (Cont’ d)

9 - 18 Nov 30/90
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9.2 C[lalibration

R8340/8340A Red
Tmunn WLTER wikm TERTATARCE mETRE J C
fOlcs oolacsns)
-
Black
Blue
TR6878
Tt i n::.rr: W Tt €A Bodni ﬁ@mgg EE} t_j-—:. j
H 41299993 wy = ndRlEs ‘3@?&/;&
= ol =200 =1 ORDIE
il s]winfc) =] 636@ B
R w— —
{LD-G OPEN)
Red | |Black | Btue
[
1
‘ BI-10%

Figure @ - 3 Connection for Voltage Generation Calibration

g -

18
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Table 9 - 4 Setting of Standard Birect-current Generator
for Calibration

Indication Standard ei;uipent Setting of TRBIZ0 %1
200pA TR6120+Standard resistor X Rx 100y
{10602
2000p4A TRB120+Standard resistor EXAXI07Y
(1068
20nA TR6120+S5tandard resistor IXEx 108y
. (100MQ2)
20004 . TR6120+Standard resistor 20X Rx107%Y
(100MQ) .
20004 TR6120+Standard resistor 2XRX107%Y
_ {IMEY)
20 A TRB120+Standard resistor 20X A= 1078y
(IMQY) :
200 4 TRG6120 0. 20000mA
20004 | TRG120 2. 80000mA
20mA TRE6120 20. 0000mA
-10V TRB120 s ~10. 0000V
 1800mY TRE6120 - 1, 80000V
T80mV 7 TRE120 4. 18000V

R:Calibration value of standard resister

: When the calibration value of the standard resistor is
0.9988x10'°Q, for example:
Set the voltage of the TR6120 to the following value using
the formula in Table 0-4.
V=20x 0. 9588=19. 976V
In this case, check If the meter reads

- D D D U " stART
L . p A before pressing the £ ]  key.

9 - 20 Nov 30/80
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9.2 (Lelitratien

Table 9 - 5 Each Calibratien Item Setting Range

item Indication | "Setting range Item Indication Setting range

Omy 000. 00mY Only "000,00mV" | VS 10V- | VS 00.000V | -2. 000V to

cannot be sef. v +2. 000V
180mV 180, 00mv +70.00mY to VS 10V VS 10. 000V | +7. 000V to
+220. 00mV 10V +£1,988V
1.8V | 1800. Omv +700, 0mV to VS 100V | VS 010,10V | -20. 00V to
£2200, OmV oy +20. 00V
-0V -10. 000v -7.000V to V8 100V | VS 100,00V | +70. 00V to
~10. 000V 100V +118, 99V
20m4 20.000mA - | +7.000mA to VS 1000V | VS 0101, 0V | -200. 0V to
+22.000mA : ov +200. OV
2mA 2000. 0 A +700.6;¢A to VS 1000V | VS 1000. 0V i +700. 0V to
’ 12200, 04 1000V +1169. gV
2004 1 200.00uA (+70.00u4 to DA OUT DA 0. 0000V | -0. 2000V to
$220.00 4 oV +0. 2000V
20w A 10,000 A 1 +7.0600uA to bA OUT BA 1, 0000V | +0. 7000V to
“m_mﬁZZ,QﬂﬂJzﬁmm_ v . oo +1.1998V

244 | 1000.004 | +700.004 to
+2200, OnA

200nA 100. 00nA +70, 00nA to
+220. 00nA

20n4 | 10.000nA +7.000n4 to
+22. 000n4A

2n4 | 1000, 0pA +700. 0pA to
+2200, 0pA

200pA | 180.00pA +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.
ENTER .

2. If you input an incorrect value, press the = _] key. Then
. CE

the preceding data appears and vou can set new dats,

9 - 21 Nov an/an
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(2) Calibration checking and adjustment {€alibratior correction
mode)
After completing the calibration in [tem (1), start the
following operation.

Dperation

PRGMANORMAL

Press the [ ] key, and the LED on the key lights

O VOL || SURF | Lojico]|1)

108000005

Calibration correction mode

When performing only the calibration checking and adiustment
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 callibration correction mode and the calibration operation
FRGM/NORMAL
mode are changed over whenever the = ] key is pressed.

Tabie 9-6 shows the adjustment error ramge of each range,
Check the current range after executing zero cancel for each
range (see Item 4.3.1).

Though calibration is possibie for full scale of up fo 22090
in the calibration operation mode, the maximum medsurement
indication is "18989" in the calibration correction mode
similarly to norma! meazsurement., Therefere, for the checking
in Table 98-8, set the full scale to approx. [8000.

For 180.00pA, for example:
Set the voltage to V=180, 00pAXx0.9888x10'°Q
=1, TQ784V
by assuming the calibration value of the standard resistor
as 0.9888x10!°Q),

g - 22 Nov 30/90
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8.2

Calibretion

Table § - 6 Calibration Checking Error Range
.Error range
Range
Zero point T Full scale
20=A =1d | = 34
ZmA = 1d *3d
2001 A + 14 =34
20 A ol + 3d
2uA > id = 3d
20004 +1d =34
2004 *1d = 3d
2nA +1d +5d
200pA = 2d =10d
10V =2, 5nV +2.5mV
1500V = 250mV +250mV

3 If measured values are out of the error range in Table 8-6,
make adjustment using the kevs shown helow.

NULL

J

COMPARE

4

COEF

d

-MEM

dJ

: Rewrites the calibration data in the presently-

indicated measurement range so that if will be
decreased by approx. 0.5 digits.

: Rewrifes the calibration data in the presently-

indicated measurement range sc that it wiil be
increased by approx. 0.5 digits,

: Rewrites the calibration datz in the presently-

indicated measurement range so that it will he
decreased by asprex. 5 digits.

: Reu ites the calibration data in the presently-

indicated measurement range so that it will be
increased by approx. 5 digits.

When make adjustment zero poiat of 200pA range. after

pressing the above-mentioned key,

executing zero cancel

{See item 4.3, 1),

tad

n A
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8.2 Calibration

CAUTION

1. It 1s lmpossible to adjust the zero point for current
measurement and the voitage generation for ranges other
than the 200pA range.

2. For the 200pA range., it takes several minutes until
measured valuye is stabliized after the set voliage of the
standard equipment is changed over. Start the callbration
checking and adjustment after the valuve s completely
stabilized.

{3} Storing of Calibration Dats

After completion of calibration, store the calibration data
through the following operation. However, i{ is net needed to
store the data when oniy the operation in Item {2) "calibra-
tion checking and adjustment” is executed and measured values
are kept within the error range but naot corrected.

Operation
START

D Press the & ]  key.

o T

(i |
)
g

Ook ]
4 During storage of caiibration data

ST RO 3 1
Uem Ll
U0gU000N g

End of calibration data sterage,
Calibration correction mode

{4/ Cancel of Calibration Mode
Operation
@ Turn off the EXIT CAL switch, and all eallbration modes are

canceled and the state is changed to the normal measurement
mode.

9 - 24 Nev 30/90
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(5}

8,2 Celibratisn

Key Functions in Calibration Mode

In the calibration mode, key functions differs from theose in

the norma! mode. However, keys other than those in Figure 9-1
show norma! functions.

o _ oRe Nov 30/80
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10

DESCRIPTION OF OPERATION

This section describes the outiine of operation theory of the meter.

6 -1
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18,1 Qutline of lperation

101 CGutline of QOperation

Figure 10-1 shows the block diagram of the meter.

The meter uses two CPUs (microprecessors) ene for control of the
AD converter, V-SOURCE, and I-V converter, and the ather for
interface with external units and indication of data. Bata is
transfered between CAPs by an optoisolator.

RB3404A is different from R8340 in the fact that the R8340A uses
1100V parts with a high dielectric strength capabie of floating
for the input comnector, input/output cable, and photoisolator
and has the BCB and DA output terminals to output data fo
external units. ‘

This section describes the guard section which functions 2s &
measurement part.

10 -2 Nev 30/90
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futline of fperation
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1.2 IV Converter

102 Y Converter

Figure 10~2 shows the basie circuit dlagram of the [V co#verteé.

IKPUT !

Figure 10 - 2 IV Coaferter

The amplifier A, functions as a buffer amplifier to obtain high
input impedance and as a driving guard to guard imput lines. The

amplifier A: changes equivalent input resistance by changing the
gain because the gain is variable.

The amplifier As is a differential amplifier to sense the voltage
at the both ends of the resistor R..

10 - 4 ' Nav 30/00
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10.3 A/D Converter

0.3 A/D Converter

The meter uses the input integration variable type A/D comverter,
By selecting- the integratien tipe of 200ms, 100ms, 20ms (for
commercial power frequency of 50 Hz), or Z2ms: 1t is possible to
set stable measurement with a high noise-rejection ratio or
highspeed sampling according to the measurement purpose.

Flgure 10-3 shows the outline of A/D converter aperation,

When s, is tuned on and the input voitage V.. is Integrated and a
centain time elapses, the converter turnps §: on, applles the
reference voltage V... untlil the integrator output is turped
positive,uand neasures the duration if the output value of the
integrator U, is negative.

The converter repeats the above operation durisg the integration
time and turns S, off when the Input integration time elapses.

In additien, 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 tg
the integrater output. .

The results of counting the totaltime while S, is turned on are
used for the A/D conversion data.

GN

S, OFF  eemaad e
i

S: OFF

integrator

Jutput

s ————47 | |
Ranging-amplifier Ry ‘
oufput Via L/ "—J\ h ; Micro
voltage S, r—{i/,//’ ‘ r~t;/,/’/ Computer
| L iz ! ‘
Reference V.., oo > <7 ’ K&
voltage

Figure 10 - 3 Qutline of A/D Coverter Operation

)
e ———— 511V V TR R

16 - 5* Nav 2n/6n
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11, CONNECT INPUT/QUTPUT CABLES

This section describes the connection whes the meter is combined with a
fixture or scanner. '

Jul 1/83
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1.1 Connecting the Instrument to RI27T02A/8

1.1 Connecting the Instrument to R127T02A/8B

The RIZTO2A/B resistivity chamber is an electrode and shield
chamber used for measuring volume vesistance (ratio) and surface
resistance {ratio) of sheet, fiim and pane! type samples. The
pressure of the electrodes can bhe 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 calcuiating volume resistance. The chamber is
also provided with a switch for selecting betwesn volume and
surface resistance and a switch which turns off and on the applied
current as the lid is opened and closed.

R12702A : ¢ 50 electrode
R12702B : ¢ 70 electrode

Refer to section "3.2.5 Volume and Surface Resistivity measurements”
for information on velume resistance (ratio) and surface resistance
(ratio).

_401240/B1-110

401009/20:239 §

A8340/83404A

R12702A/8

(AR ISTI AES ISTIVITY CHARBER A127024

SHORT BaR

Figure 1! - 1 RIZ2T02A/B Setup

o~ 9 Tl 1/0Q%
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1

Connecting the

R8 3 407834 0A
to R127024/1

instrument

RE340/B3404

NEUT

R12702A/B

WJFMﬁ_‘__.

e

i

3
=

g
.
{4

-

k
\

I AD1ODE
LD

—

BUARD

BND

v SOURCE

ARLIZA0

Figure 11 - 2

R12702A/8 Connecting Diagranm

t

+ inn
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11.2 Connectiog the Instrument to R12704

1

1.

2

Connect

ing the Instrument to R12704

The R12704 resistivity chamber is a shield chamber used for
mezsuring 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 furns off and o
the appiied current as the 1id is opened or closed. The diameter
of the main electrode is 50¢ .

Refer to section "3.2.6 Volume and Surface Resistivity
Measurements” for inforgation on velume resistance (ratio) and .
surface resistance {(ratic),. '

e d0 /8111

L A0S008/A01238 R

RB340/8340A
¥ nin704
or-1E ;
Lhmag
On=
Oem oy

SHORT BAR
~ LID SIGNAL . MI-

Figure 11 - 3 R12754 Setup

RE340/83404 R12704
E INPUT
A e S EDobutl-o—
I AD 1009
Lo
= I GUARD b

¥ souRcE WI

i AD1240

v I' LI0 SIGwaL I ——
G o
{ Mi-0z T

L

Figure 11 - 4 RI12704 Connecting Diagram
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11.3 Connecting the lnstrument to TR42

Connecting the I'nstrument to TR42

The TR42 resistivity sample chamber is a shield bex used for
measuring volume resistance {(ratio) and surface resistance (ratio)
of shield insvlated samples. A short bar is provided for
selecting between velume and surface resistance. The internai
electrode caa be removed to aliow measurement of samples with
leads. The diamefer of the main electrode is 50¢.

Refer to section "3.2.6 Volume and Surface Resistivity
Measurements” for information on volume r531stance (ratic) and
surface resistance (ratio).

fa) Connecting the V SOURCE side

AD1240/81-110

ADI011+A04207

REB340/83404A

=
SHORT BAR
{by  Comnecting the [NPUT side
AQ1240/81-110
ADID11+ANA207
TRa2

RE340/8340A

SHORT BAR

Figure 11 -5 TR4Z Setup _
(Measuring voluze resistance)

11 - 5 Jul 1/83
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11.-3 Connecting the instroment to TRAZ

{a) Connecting the V SOURCE side
_ a0i240/R1-110

AC1011+AGER07

TRAZ

RE340/63404

00008
tigt

Kilk
[E

S i = =

SHOART BaR

(b} Connecting the INPUT side

AG1240/81-118 )

AGSID1T+ALI207

TR42

RA34C/83404

SHORT BAR

Figure 11 - 68 TR4Z2 Setup
{Syrface resistance)

11 -6 ' ' Jui 1/93
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11.4 Coanecting the Instirument tg TR43¢C

1.4 Connecting the I'mstrument to TR43C

Like the TR42, the TR43C is a sample chamber for Beasuring the
volume and surface resistivity ratio of insulation sagples,
Continuous measurements of samples up to a temperature of 200°C
is possible,

The diameter of the main electrode is 50¢.

GAD1240/81 140

4010114404207

RE340/83404

TRa3C

SHORT BAR e :

Figure 11 - 7 TR43C Setup
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114 Connecting the Instrument to TR43L

{a) Voluyme resistance measurment
Main electrode

Guard efectroge

i

Bl-110/ HT
AGl1240
Resdes e gﬁ: RE3 40/
§340A REd 83404
To ¥ BSOURCE :L 53 Toe IRPUT ~
-

L H
AGLOII+AD4207

Shoert bar

GUARD

Opposed
glectrode
Main electirode Sample
Guard electrode
Sample ‘ , ;
Opposad elecirode - ~—— 5 !
\ j N F@T
N § [ Tee
1 ;
-r ¥ SQURCE
. A4
(b} Surface resistance measurment
... Main elecirode
Guard electrode
Short bar HT
RE3 40/
"E TA0A

To INPUT
P

AGLE11+AD4207

To V BOURCE GUARD

Opposed
glectrode
Main electrode Sample
Guard electrode
Sample

Opposed electrode

A

il C

— e
7 ¥ SQURCE

e

hv4

Figure 11 - 8 TR42 or 43C Interna! Connecting Diagram

11 - R ' T.1 1 /na
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11,5 Lonnecting the Instrumeni to TR44

Connect

i ng

The TR44

fnstrument to TRA4 4

is 2 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 Refer to section "4.4.4 Setting of Velume-/
seiting Surface-Resistivity Blectrode”.
Electrode Refer to section "4.4.5 Optional Electrode

coefficient

Coefficient”,

Thickness

¢

Refer to section "4.4.6 Sample Thickness”,

RE340/63404

SHORT B8AR

e s

Figure 11 - 9 TR44 Setup

i1 . Q Il 1707
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11.8 Connecting the lastrument to RI2T0BA

. Connecting the Instrument te R12706A

The R1Z706A test fixture is a sample chamber for measuring the
inselation resistance and voltage appiied current of capacitors
and diodes.

Figure 11 - 10 Imstallation Terminals

R

2031008 /40523

RE340/E3404
R1Z7084

e | B

ZE \
E=li=18 \
af=l=1b ®

_ ~— LD SIGNAL

Figure 11 - 11 R12706A Setup

i1 - 10 el 1700
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11,8 Conmecting the instrupent tg R127064

RE340/B3404A R1270864

’ l TRPUT
A <;4 ft“} 43“%5:}4}——~

ADICOS
[ILD .

i

5UARD

~ ¥V SOURCE  H

Y AD124D

I LID STGNAL
O

mMi-0F

U

-+

O

P et

N
:4[:\

ljf———-

Figure 11 - 12 RI2T06A Connecting Diagran
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11.7 Conneeting Meltipla Samples with R127054, R7210 a2ad R721011)

(IS

7T Con

oo
B
[ a3 e}

— g

ng Multiple Sampies with
5A, RT210 and RTZ2101 4

The R127054 20CH test fixture is a sample chamber for measuring
the tasulation resistance and voltage applied current of
‘capacitors ané other electrical components. .1t allows the
connection of up to 20 samples. [t can be used with the R8340/
8340A (measuring instrument), the RT210 and R72101) {(scannery.

In this configuration, the system can be controlled by a persona!l
computer equipped with a GPIB interface to perform device
evaluation, selecticn, edging and high-speed measurezent

simuiations.

Figure 11 - 13 lIsstallation Terminals

ro- 192 Tl 1/An
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Connecting Multiple Samples with R127054

R 83 4§90, 834¢0A

R7210 and R72101J

Personal Computer

PERSONAL COMPUTER

¥ GPIB -
ne340/83404 |
et t=1l=) E
{ % el hjc| 98

Dlcia ool NnEoo006

ll.l'l'} STGMAL

o0ce
8
4dan

|

Short bar

Figure 11 - 14 R1Z7054

R7210 and RT2101J Setgp

1 fMa
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1.7 Connecting Multiole Samples with RL27054, R7210 and 721014
J_sxs 01
el {0y
r
ed e
| oaml
5 o-{ind-o— TS =5 Qe
z3a DEHD FEHI -
WMOTS O
15 6 /{1):
4
2endd T 1"
Ll
- 0 A Qv
—O—o-fird-o-FIE = Qo i I
‘ 21D [a] M/c > s R
oo 1
7 o i A s 3 )N A u,wﬁ I,\\. i
(s‘tr 3“’@“{" . !‘: T !vuj o \::ljl T V
133 [ ®o3 Ml}
vS0L2Td Protecg+otesy VOrEB/OPERY
Figure 11 - 15 R1ZT05A, R7210 and R72101J Conmecticn Diagram
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11.8 Connecting the Instrument to R12604

1.8 Connecting the Instrument to R1 26104

The Ri2604 tweezer probe is used for insulation resistance
peaserements of chip capacitors and ather components. The tweezer
type probe of the measurement probe znd voltage application probe
allows efficient measurement of smzli chip components. These

kind of measurements should be performed on a shield plate to
reduce the effect of induction noise. The A0B076 Teflon insulated
measuring shield plate (200 X 200mm) is provided as an option.

RO340/83404

AOBO7H

Short bar

Conducter

Figure 11 - 16  R12604 Setup
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i

12 SPECIFICATION

This section summarizes the standards and accessories {optiomal) of the
meter.
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12,1 Direct Current Hezsurement

121 Direct Current Measurement

: Meastrement | Maximum Resgl- Measurement Temperature Settl-
Range Indication | ution Accuracy Coefficient ing
; Value + (%of rdgtdigit)y | &£ (¥of rdg+digit)/°C | Time
200pA 109.99pA | 10fA 0.7 + 6d 0.02 +0.5d 250mS
2n4 1999. 9pA | 1004 0.7 + 3d 0.02 +0. 24 2508
2004 | 19.998mA | IpA 0.3 + ad 0.01 +0.2¢
20004 199.99n4 | 10pA 0.3+3d | 0,01 +0.2d "
2 A 1999. 9nA | 100pA 0.15+ 3d 0. 005+0. 2d
20 1 A 19. 99904 InA | 0.15+ 2d 0. 005+0. 1d
20014 | 180.994 10n4 0.1 + 24 0. 005+0. 1d 2nS
g 2mA | 1999.944A | 100nA 0.1+ 24 0. 005+0. 1d

20mA 19.990mA | luA 0.1 + 24 0. 005+0. 1d
g : + The measurement accuracy is shown as the value for six months

at the temperature of +23°C=* 5°C and the relative humidity

of 70% or iess 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 relstive 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 ls set to ~ x 100007,
excliuading the range changeover time,

12 - 2 Nov 30/80
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12.2 Resistance ¥easurement

122

Resistance Measuremant

Current Heasurement Measurement Accuracy (Example for VS§ of 100V
Range Range (Q) and input amplifier gain of X 10 or more}_
200p4 Ix10° to 83x10!'° 0.8% + 14d

2nA 1x10°% to 3x 10! 0.8% + 11d

2004 IX107 to 3x10'¢ 0.4% + 11d
20004 | 1X10° to 3x10°° 0.4% + 11d

2uh | 1X10° to 3x104? 0. 25%+ 11d

20 A [ 1X10% to 3x10"! 0.25%+ 10d
200ud | IX10% to 3x10'° 0.2% + 10d

2mA I1X10% to 3x10° 0.2% + lod

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)

e

Maximum Indication Value
1 to 4 digits (1 to- 9. 980)

Settling Time
: Follows the current measurement range.

R0 SRV | A1 Aa imaA
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12,3 laput Specification

123 1Input Specification

Input Resistance

Current Input amplifier gain
range
X1 x 10 X 100 x 10000
200pA 106Q i6Q 100MQ | 10KQ or less
ZnA 16Q 1008 Q 10MQ 1KQ or less
20nA 100MQ 10KQ IMQ | 100Q or less
200nA 108Q INQ 100KQ 112 or less
2uh IHQ 100KQ 10X Q 28 or less
204 100KQ 10K Q 1KQ 12 or less
2001 4 10KQ 1IKQ 1eQ 1Q or less
2mA 1. 1KQ 1108 11Q 1Q or less
20mA 180 9 18Q 3Q 1Q or less

Input Voitage drop := (measured current x input resistance + 5004 V)

fnput bias current :30 fA or less (Af{ 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
11, 1kV pesk -

12 - 4 Mav a0 /00
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12.4 Direct Currvrent Generation

124 Direct Current Generation

Juiput Set Generation accuracy Temperature coefficient | Outpul noise
voltage | resolution | = (¥ of setting +digit)] = (% of setting +digit)/°C | (10-500Kz)
0. 000V :

to 2. 5mY 0.1 + 10d¢ (10aV) 0.008 + 0.5d4 (500V) le¥ p-p
10, 00OV
10. 03V ‘

fo 25mV 0.1 + 8d (8CGaV) 0.008 + 0.3d (3mV) 2aV p-p
100, 00V
100. 3V

to 250mV 4.1 + 84 (800aV) 0.008 + 0.3d (30mV) 5a¥ p-p
1000, 0V :

« The generation acecuracy is shown as the value for six months at.
the temperature of +23°C+5°C and the relative humidity of T0%
ar less converted into = (% of setting + diglit).

« The temperature coefficient is shown as the value at the
temperature of 0 to 40 °C and the retative humidity of 70% or |
less converted into = (% of setting ¢ digit)/°C.

Qutput Current Compliance Setting
val;age

300mA 100mA t0mA

0. 000V to 30.00V +300mA | £100mA | £ 10mA

30,03V to 100,00V | =100mA | =100mA | * 104

100. 3V to 1000.0V . = 10mA | = 10mA | *10mA

Current compliance accuracy (both source and sink) should be as
shown below at the temperature of +23°C+5°C and the relative
humidity of 70% or lLess:
300mA: £ 300m4 to £3500mA
100mA; = 100mA to = 150mA
10mA: = 10mA to = 20mA
Settling time : Genuine resistance load t=3ms(MAX)
Capacitive load ey
. t= e + to
b NS |
Charge Converging
time time

12 - 5 Nev 30/80
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12,4 Direct Lurrent Generation

t : Settling time (the time it takes to reach = 1%
of the value excluding the time required for
range switching)

€ : Load capacity

V : flutput voltage

i :Charge current (the maximum value is the
compliance value)

{o: Convergence {ime (see tahle below)

Capacity
0.220F | 22uF | 33uF
Qutput voltage

0. 000V to 100.00V 8.1 3.0 7.0
160. 3V to 1000.0V 4.2 15 150
{msec)

Overshoot voltage

Load | Genuine

flutp resistance | 0.22u R 2. 2uF 33 F

voifage

¢, 000V to

100, 00V 0. 05 0. 05 3.0 3.0

100. 3V to

16000, V 0. 05 38 24 10
)

i2 - § Nav An/an
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12,5 Measurement Speed and ¥aximum Indication (Ror Current Messurement)

: 12% Measurement Speed and

1 Max imum {ndication

: fFor Current Measurement)

e

é | Integration time ’Sample size for free run Maximum !ndocatlion
2m8 100 times/sec 3% digits 1989

1PLC " 50Hz times/sec 4% digits 10099
: 80Kz times/sec

SPLC 8.5 times/sec

10PLC 4.5 times/sec
4 x 10PLL 1 times/sec
8x 10PLC 0.5 times/sec
16 x 10PLC 0.3 times/sec

%#1: When indication 1s set to OFF, auto calibration to OFF, and
memory store fo ON,

19 - 7 ’ Nnv 3an/an
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12,8 Input/Outpet Functign

128 Input/OQutput Fun ction

GPIB ;

Follows IEEE std 488-1978.

It is possible to output measured data, generated voltage,

. status, and error messazes.

It is possible to use the binary packed format (IEEE 754,
Floating point).

Handler interface :

Single

Input/output signals timing with such external equipment as
the auto handler and fixture (24-pin Amphend connector)
Tnput ;+#TRIGGER, LID SIGNAL, $CONTACT START ,
output ;*COMPLETE, +EOM, ¥INDEX, sALARM, #L0, #GD, I,

*NO CONTACT

wire signal (BNC connecter)
¥TRIGGER {Input)
LID SIGNAL (Input)

~ *COMPLETE (Qutput)

BCD OUTPUT(Glven to only RB3404):

Makes it possible to select the OFF, BCD or BINARY output
format. (50-pin Alphenol connector), TTL positive logic

B/A QUTPUT(Given to only R83404):

Two or three optional digits of indicated data are DA
-converted and output.

Butput voltage TEIV

Conversion output ;Three-digit fndication 000 to =900 -
© 0V to 0,099V _
Setting of 50% offset is possible.
Qutput for offset(-500—0V, 000 —0.5V,
+489--0, 599V

Digit selection ;19989 19999 18998 19999
Conversion accuracy ;+0.2¥+2d .
(Guaranteed for six months at the
temperature of +23°C+5%C and the
relative humidity of 70%)

futput resistance 718 or less

Maxinuﬁ load current:;+0.5nA

flutput connector iBinding post

12 - 8 _ Nev 30/90
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12,7 QOther Function

127 O ther Function

NULL
R=X-Xnure .
The measured data when NULL i{s set is subtracied from measured
data, '
¥:Measured value, Xwuoo;Measured data when NULL ls set

COMPARE
R(HIY 3 1Y
RiGo) ; Y=X=1
RiLe; : X<I

Measured data is compared with set data.
¥:Measured value, Y;High-level set value, 7;lLow-level set vaiue

PRGM (Sequence program}
Typical sequence including capacitor lead measurement and JIS§
£5102 are stored,
Setting ltem IS ; Automatic start clrreat value
TC ; Charge time
TD ; Discharge time
T# ; measurement time

CONTACT(Contact checking)
Sample contact state is checked throwgh C-measurement. Missing
capacitance of capacitprs can also be checked by Initiallzing
the staadrd 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
foilowxng three types : 20000, 2000, and 200 for UP and 1799,
179, and 17 for DOWN.
This allows high-speed response measurement corresponding fo
necessary number of digits.

DATA MEMORY
(ne thousand dazta values cap be amemorized.

BUZZER
The buzzer sounds in two fones (high-and low-pitched tomes) for
Hi/Lo for COMPARE operatien results, end of program. error
detection,

12 - 8 Nev 30/80
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12.8 General Specification

128 General Specification
Normai-mode noise rejection ratio
(For 50/60Hz =0.09%
INTEGRATION TIME |  NMRR ECMRR
2ms 0dB 60dB or more
iPLC to 16X JOPLC | 680dBELE | 12048 or more
Effective~common-mode aoise rejectian ratis
Above BCMRR(At DC and 50/80Hz+0.09% for
1k€ vuvnbalanced impedance between LO and
GND terminals)
Measuring Svstem : Integration Systesm
Input System : Floating Systen
Data Iadication : Seven-segment green LED
Unit/Exponent Indication : 5% 7 dot matrix green LED
fnput Terminal o TRIAXIAL Connector (INPUT)
Black binding post (LB, GNB)
‘ Biue binding post {(GUARD)
Yoltage Output Terminal : Red binding post {V SOURCE)
Imput Protection Fuse . LA Fuse
Maximum application voitage between terminals :
[NPUT ~oevees ~ Between INPUT terminal and oter terminals i100v
peak (for I min)
LO s Between LO and GUARD terminals ; 550V peak
{1100V peak for R83404)
LO e Between LO and GND terminalals ; 550V peak
(1100V peak for R83404)
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(Se:
voltage of 100.03 to 1000.0V) -
Prehesting time : Approx, 30min{Until measured value falls into
the specified accuracy)
Operating eavironmen: range
: Temperature of 0 to 406°C, Relative hueidity of
B5% or less
" Storing enviranment range
1 -25°C to +70°C
Pewer supply : Set to the value specified when you erdered
Option No. Standard 31 32 42 43 44
Suppiy Veltage 90 to 1101103 to 127 108 to 132 | 198 to 242 207 to 250 | 216 to 250
Power Frequency 48 to 66Hz

Fower consumtion
Outside dimensions

Weight

© 90VA or less
© Approx. 424(Width)x88(Height)x350(Depth)nm
: 8kg or less

12 - 16 Twt 1709



R8340/8340aA
12.% Accessories (fptional}

128 Accessories {0 P tional)
{1 Equipment

RI1Z27061 test fixture
R127024/8 resistivity chamber

(Variable pressure, Thickness msasureant)
k12704 resistivity chamber

TR42 titra-high resistance measurement sampie case

TR43 witra-high resistance messuremeni sample case
(For high temperature)

TR44 Iiguid resetance measurement sample container

R12603 test lead
{2 Imput Cable

A01009-50, 100, -150, -200 (TRIAX-TRIAX connector)

MC-045X01, X02, X03, X04, X05 (TRIAX-TR44 connection)

A01238-50, -10C, -150, -200 (Hlgh-dieleciric-strength TREAX
-TRIAX connector)

A01011-50, -100, -150, -200 (TRIAX-BNC connector)

AD4207 (BNCJ-MP adapter)

19 - 11° Hav an/an0
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1 GPIB Remote Ex

A8 3410 A
ecution Time

ALl GPIB Remote

(representative

Executi
val

on T i

ue)

me

Appiicable computer : HPBOOO series, Model 218, BASIC 2.0

Program code executlon time

GPIB
data bus

Program Code

Resp

onse

Internat
process

Program code
e g¥@CULiON Lime
Receiving | Analysis Setting and Data transfen
time “time exscution {ime time

Qutput

waveform (VS setting command)

setting time

e

() VS Setting

Program Receiving and | Setting | Total(represent- ! Measurement
code @analysis time  time gtive value) conditien
i PV§10. 000 3ms 2. Oms 5, dms (perate
PVS100. 00 dms 17. Oms 20. {ms
PV51000. 0 Jas 18, Oms 18. dms
% The setting time is not included.
{2) Setting Operate/Standby
Program Receiving and | Setting Teta%(représent-
code. @analysis time | time ative value)
aTxX 2. Qms 13. 5ms 15. 5ms
Al - 2 Nnv 20/0n0
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41,1 GPIB Remote Execution Time

{3) Contact check (When the contact initial integral time is 2ms)

lPragramEReceiving and Execution Data trans- {Total(represent- Measurement
code analysis time time fer time ative value) | condition

CNT? 2. 0ms 51, 5ms 0. 6ms 54. 1ms Charge mode

4) C,7 command

?rograﬁ Receiving aﬁd Execuiion Tntai(réﬁresent-
code analysis time | time ative value)

£ 1. 3ms 619ms 620, 3ms

1 1. 4as §32us 8343. 4ms

(5) Change-over of range

The range change-over time is calculated by adding the receiving
and analysis time and execution time described below.

Program Receiving and
code lanalysis time

RZ to R9 1. 7ms

R10 2. Oms

Al - 3 Nov 30/80
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Al. 1 GPIB Remote Execution Time

Execution time (representative value) [Unit:ms)

Before
odification N
After 200pA | 2nA | 20nA 200nA | 2o A 20 A2000 A 2mA ) 20mA
modification ‘
200pA 10.410.4 10,4 10.4110.4|10.4110.410.4
2nA 10.3 10.4110.410.410.410.410.410.4
20nA 10.3 1 10.4 10.4 10,4 10.4(10.4:10.410.4
20004 10,31 24.5 | 16. 4 0.4 110.4 | 10.410.410. 4
2uA 10.4 | 24.5(30.5 | 16.4 10.4 ] 10. 4 10.4 | 10. 4
20 A -16.3 24.5)30.5 ] 16.4 ; 10.4 8.31 8.3 8.3
200 1 A 10.3124.5/30.5 16.4|10.4) 8.3 8.3, 83
ZmA 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| 83| 8.3 83

Measurement execution time (HOLD-TRIGGER)

GPIB o Measured
data bus GET. gata
Measurement
execution time
Internal Receiving | Analysis | Measured data trans-
process time time time fer time
Measurement] Receiving anJ Measufemeat Data trans- Total{repre- Measurement
of current | analysis time tiame. fer time senfative value 1 condition
Measurement
2ms 8. Sms. 9, Bms - 3. 8ms 14. 1ms of current
NULL OFF _
COMPARE OFF
AD CAL OFF
STORE OFF
1PLC 0. 5ms 27, Bms 3. Bms 32, lms bata sutput
gode OMO
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fndex
INDEX
[A] COMPLETE OUTPUT connector - 2 -9
COMPLETE Qutput Signal o T-8
A display -2 8 Connection for Coexistence of {sciated
A/D Cenverter s <18 - 5 and Earthed Samples -—---rmom 3 - 14
Accessories (Gptlonal) e 120011 Connection of BEarthed Sample - 3~ 12
Accessories e R ASREEL 5 Cornection of Isolated Sample —~ 3 - 11
AD CAL (MEAS kEY) R REE | 10 Contact Checking e 3 - 43
AD CAL - B A L R S 131 12 -9
Adapter R I 8 Contact Initiai Integral Time
Address Setting - 6 -6 {COEF Key) ~oowrmmemmmsssnnn 4 - 38
APPLIED MEASUREMERT - 11 | Contact Initialization
AUTO RANGE LEVEL ---orermemrmoee 12 ] Contact [aitialization Offset
Auto Range Up/down Level ~mee 4 - 13 Measurement (CAL key) -~ 4 - 18
(MEAS key) CONTACT key oo 2 -4
Auto Range Up/Down Level e 3 - 41 Contact Level (COEF key} oo 4 - 35
Agtorange Detay {(MEAS key) - 4 16 CONTACT  rmmrmmmmmsmsrn s 12 - §
Autorange Dejay oeeoereemommmsen 3 - 51 Controiler Imterruption -8 - 24
Curreat Compliance (MEAS key) -4 - 12
[B] Current Compliance ~w-omermmsommmsess 3 - 40
Current Limiter (MEAS iey) 4 - 12
Basic Format —mrrmmemmrmmmmeneeon g -1 Current Limiter 3 - 40
BCD OUTPUT (1/0 key) omomeromeses 4 - 43 :
BCH DUTPUT compector oo 2= 9 D]
BCD CGutput - R RGCERILERI - l .
B~ 2 B/AA BULput o e e g -1
Before Requesting Repa1r~~~~“~“~ g -2 8 - 18
Rinary Output : g -7 DA CUTPUT .(1/8 key) 4 - 41
Binary Packed Format - 6 - 11 D& OUTPUT connector e 2= G
Block Diagram <10 -3 Data Indicator (COEF key) e 4 - 38
hus cable oo 6 5 DATA MEMORY - e P-4
Buzzer (COEF key) 4 - 37 Data Output -8 - T
BUZZER v 12 -~ 9 Data Part R REREEE I B )
Data Recall (MEM key} 4 - 49
[cl fata Storage (MEM key) - -4 - 47
DC Measurement oo 3 -1
Cable i 10 DESCRIPTION OF OPERATION -—rovevevem 0 -1
AL key L - 4 Jevice Fvent Status Register - 6 - 30
Calibration Data Direct Current Gemeration = 12 - 5
Initialization RIS Direct Current Measurement - 12 - 2
Calibration Method ~-wormrmns § - DISCHARGE key e 2 - 4
Calibration Stabe crreeeresmmm 3 -9 Discharge --rmmmvmresmimnen 80 o 15
Calibration s g -3 DOWN ey oo 90— 3
CHARGE key ........................................... 2 4
Chﬁrge ................................................... 3 26
CDEF key .............................................. 4 5
Command Buffer —--rmemrmrommmmmmin g - 24
COMPARE Koy oormmmremosmssemimm oo 2 - 4
Compare oo 3 - 34
12.- 9
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index

[E] [11
grror Messages e h et Are i e 3 8 1’/0 key ............................................... 4 - 4
EH‘Q!’ REE%SEEI’ AAAAAAAAAAAAAAAAAAAA vy 6 32 IM/RM REY ........................................... 2.~ 3
Execution of Sequence Program 5 - 8 TM oo 3 - 17
EXT CAL switch - - A fpitialize Setting States ----oee- 3-8

Input Amplifier Gain

[F] (MEAS key) oo g = 1]
' fnput Amplifier Gainp - 3 - 38
Format of Recall Datsz with Data INPUT connector oo 2 -5
Nﬁmber ....................................... 6 12 IBDLH. Er!‘OI‘ ..................................... 3 - ’T
Fl‘{)ﬂt PaHEl ...................................... 2 3 Iﬁpiit RESiStanCE ................. JE 3 - 39
Fuse holder oo 2 5. Input Specification erermmiins 12 - 4
2 -9 Input Voltage Drop e 3 - 39
Fuse Open Detection Message e 3-8 Input/Output Cable «rrmmninnns I - 10
Fusgg -~ - AR B ¢ Input/Output Fumction oo 12 - 8
INPUT/OUTPUT SIGNALS - e B |
[G] Integral Time (MEAS Rey) w4 - B
‘Integration Time v 3~ 35
General Specification 12 - 10 IV Converter o 19 -
Generated voliage indicator - 2 -8
GND terminal o rememm oo 2 -5 L]
_ 2-9
GPIB (1/0 key) oo 4 = 44 LID STGNAL INPUT comnectar - 2 -9
GPIB connector —-mmemmmmn 2 = § LID SIGNAL lInput Signal e 7 - 11
GPIB remote execution time - Al 2 LIMIT display e 2 - 8
GPIB Standard - B o= 3 Limiter Message —-ooremmmmeees — 3 -~ 8
GPIB status famp —romrrmrmmen 22 Listener Specification ------------------- 6 - 14
GPLB - systen e £ = LO--terminat— 25
GUARD terminal - 2 2 5 L0, GO, and HI ézsplav ------------------- 2 - 8
LOCAL key -o-eoeeeeee RRRAEETIE I PETRS : |
[H] LOWER Level (COEF kev)'~“~~~~~~“ 4 - 26
LTN famp oo eommm oo -2 -5
HANDLER INTERFACE connector - 2 -8 ' :
fandier [nterface R S M3
Header on/off Selection -~ 6 - B
Header Part S 6 - 14 MEAS key oo 2 3
HIGHE VOLTAGE lamp -oreeeemememinnn 2-5 MEASURE key - 90 g
How to Set Auto-start Value - 5 - 15 Measured Data Buffer —rreemmnn 5 - 24
How to Set Lharge Tige e 05 - 15 Measured vaiue indicator -reeee 2 -8
How to Set Discharge Time - 5 - 17 Measurement of Surface
How to Set measurement time 3 - 18 Resistivity e 3 - 28
Measurement of Volume
Resistivity 3 - 26
Measurement Speed and Maximunm
Iadication -rvemmmmmmmm 12 -7
Measuring Muliiple Samples - 11 - 12
MEM key ............................................... ‘Ci - 8
_Mesure ................................................... 3 - 15
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Index
NG [R]
Normal state rreeeermmrmmmsnes 3-9 R1ZB04 Setyp - 11 - 15
NULL key J RS P 2 4 RizTozA/H Setilil ............................... 11 - 2
NULT roemeoremmeermmmom oo o e oo 2 a3 RI2704 Sgtup roermeemrresmsmmseones 11 - 4
12 - 8 RIZTOBA Setup wormermmrmmmmmeeses i1 - 16
Rear Panel - 2-8
[ O] Resistance Measurement
Indication (COEF key) - 4 - 30
OPERATE key S 2 -4 Resistance Measurement —---omeeere 3 - 22
Operating Ambient Conditieus 1 -6 12 - 3
Optional Electrode Coefficient Resistance Operation Error
(COEF key) oomomrmrmmmrmmmss 4 - 32 Mesgage oo 3-5
Over-range Message ~--remememeeees 3 -4 Response to Query Command === 6 -9
Overheat Detection Message v 3 -7 RMT lamp - : - 2 -5
Overicad Message —---rrmmmmerme 3~ 4 RUN/HOLD key ------------------------------------ 2 - 3
Overvgltage Detection Message 3 -6
[8]
[Pl
S display 2 -8
Parameter Key Functions -—woooee 2 -6 Safety Symbols o e 20202
4 -3 Sample Thickness (COEF key) ------- 4 - 34
PARAMETER key o 2 -5 Sampling indicator -~ 2 -8
L 1 -8 Self-test {(CAL key) ——omimes 4 - 20
Power Cable 1 -8 Self-test Error Register e 6 - 33
Power connector s 2= Sequence Program Operation :
Power Freqaency (I/ﬂ key) ----------- 4 - 46 Example oo 5 - 19
Power {n - e e 32 2 Sequence program - O RRRSTRIEEECEERN PR
POWER switch e 2 -3 SEAUBAEE wrrorrmram s 5 - 2
Preheating Time - I-10 SET key oo 2 -4
PRGM/NORMAL key ---------------------------- 2 -4 Setting of Program Parameters 5-12 .
PRGM - e 12 -9 Setting of Volume-/
?rogram Code o - 18 Sgrface- Res;stlvxty Eiec%rode
Program Example ooermemommees 6 - 35 (COEF key) - - 4- 31
Program No, § oo 5 -2 SPECIFICATICN 12 -1
P}—Ogram N0.1 e e e e me e 5 3 SRQ }aﬂ]iJ g P 2 - 4
Program No. 2 ormemmmeermssemees 5 -4 Standard Accessories oo 1 -5
Program No.3 -~ 5 -5 Standard Bus Cable —ormorrees 6 -5
Program No.4 -~ 5 -6 Standard Event Status Reg1ster-~ 6 - 28
Progras No.5 - 5 -7 START key : 2 -4
Status Byte Regxster ---------------------- 6 - 25
[Q} SHE}D;Y Voitﬂge .................................. i - T
SURF display e 2 -8
Query Command ] 13 :
-3 May 12/82
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Index

(T
Talker Specification - s &
Terminator -rmrmremrmee s e &
TLE lamp oo 2
| TRAZ Setup e 11
TR43C Setup ....................................... il
T‘R44 Setup ........................................... 11
TRIG key - s e
Trigger Delay (%ﬁAS keY) 4
Tr}gger ge]ay ................................... 3
TRIGGER INPUT connector oo 2

TRIGGER Input Sigmal -weeomovcs ]

(vl
Unit Indication (MEAS Rey} ----------- 4
Uait 1nd1cator‘~~~~~~- S
Upper Level (COEF keY) ------------------- 4
(vl
v dlspfay ------ N i 2
V SOCRCE terminal oo 2
Various Mesggges o 3
VUL d{sp§ay ....................................... 2

Voltage Applying Current

Weasurement

3
VGIM cooveensmmmms et §
YSRM e e ]

[zl
Zero Cancel (CAL Key) v 4
[0

Q display ........................................... 2
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