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Introduction

1
Introduction

Symbols

Refer to the manual for information on pre-operation procedures,
connecting to peripheral devices, basic measurements, and mainte-
nance.
This Instruction Manual provides detailed information on settings
procedures for individual screens, operational applications, inter-
faces, specifications, and accuracy.

/N\WARNING

/\CAUTION
NOTE

Indicates that incorrect operation presents a significant
hazard that could result in serious injury or death to the
user.

Indicates that incorrect operation presents a possibility of
injury to the user or damage to the instrument.

Advisory items related to performance or correct operation
of the instrument.

D3

1

Indicates the reference.

Indicates quick references for operation and remedies for
troubleshooting.

Indicates terminology explained at the bottom of the page.

Indicates descriptions relating to the GP-IB only.

Indicates descriptions relating to the RS-232C only.

/\WARNING

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

Handling this device
|

e To avoid electric shock, do not allow the instrument to get wet,

and do not use it when your hands are wet.

* Never modify the instrument. Only a Hioki service engineer

can disassemble or repair the instrument. Failure to observe
these precautions may result in fire, electric shock, or injury.

e Do not use the instrument where it may be exposed to corro-

sive or combustible gases. The instrument may be damaged or
cause an explosion.
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Usage Notes

f » To avoid damage to the instrument, protect it from vibration or shock
M during transport and handling, and be especially careful to avoid
dropping.

» Do not use excessive force on the touch panel, and do not use sharp
objects that could damage the touch screen.

» Before using the instrument, make sure that the insulation on the
cables is undamaged and that no bare conductors are improperly
exposed. Using the instrument under such conditions could result in
electrocution. Replace the cables specified by HIOKI.

* If anything unusual happens during operation of the unit, turn off the
power switch immediately and contact any HIOKI service facility for
help, advice and service.

» Do not connect or disconnect the 9700-10 HEAD AMP UNIT or 9678
CONNECTION CABLE with the power turned on. This may cause a
malfunction.

* Do not apply any voltage to the measurement terminals. This may
cause a malfunction in the unit.




Screen

Configuration

Initial Screen 2.1, "Initial Screen" (page 7)

[FEEG® | 188.8kHz
1.603 1 t.a@au
Mmori] @.8310
[I-Linl oFF
Imoril 19.3&mA
[OFEN | OFF
[EHORT] OFF
[LoAD | oOFF
[TRIG | INT

[N

[—]
=
-

o]
N
N

(page 4) 0 GELRY| @.@os
[RUE ] OFF
[EFEED] HORMAL
AUTO 1k
—>| 3
(page 5)
Section (page)
Measurement frEQUENCY .........cooiiiiiiiiieeeee i 3.1 (page 9)
Measurement signal level ... 3.2 (page 12)
Voltage value between the terminals............cccceevviiiiiiie e, (page 15)
I-L1ml Measurement current limit value............cocoooiiiiiiiiiiiinn, 3.3 (page 16)
Current value flowing through the measurement sample .............. (page 15)
Open-circuit compensation SEtUP ........ccovvevvveieiieeeeeereeeiieenn. 3.4 (page 18)
SHORT| Short-circuit compensation SetUp ..........occeeveiiiiiiiniieciieeies 3.5 (page 22)
Load compensation SETUP. ........coovrurrrrrreeeee e 3.6 (page 26)
THQOEr MOE ..ot 3.7 (page 31)
Setting value for the trigger delay ............ccccceeeiiiiiiiiiiiiieee 3.8 (page 33)
Number of times for averaging ...........ccccccovvviirrreiieeeniiiieeeeee 3.9 (page 34)
Measurement SPEEA.........c.eeeeeeeeeiiiiiiiiiee e 3.10 (page 36)
MEASUIEMENT FANGE. ... ueeiitieeeiiieeeiieeetieeeteeesbeaeebeeeanaeeesneeas 3.11 (page 37)




2.2, "Selecting Parameters" (page 7)

First parameter

Second parameter

Third parameter

Fourth parameter

* SET PARAMETER *
\.

Impedance (Q2)

Admittance (S)

Impedance phase angle (°) * 1

Static capacitance in series-equivalent circuit mode (F) (page 191)
Static capacitance in parallel-equivalent circuit mode (F) (page 191)
Dissipation factor = tand

Inductance in series-equivalent circuit mode (H)

Inductance in parallel-equivalent circuit mode (H)

Q factor

Effective resistance in series-equivalent circuit mode = ESR (QQ)
Effective resistance in parallel-equivalent circuit mode ()
Conductance (S)

Reactance (QQ)

Susceptance (S)

EEEEEEEEEEERRE

Display no measurement parameter in the chosen position

—
-
-

All parameters excluding the impedance phase angle 0 is displayed as absolute value.
To check the polarity, confirm the impedance phase angle 6.

*1: The phase angle 0 is shown based on the impedance Z. When measuring based on the
admittance Y, the sign of the phase angle 6 must be reversed.

» Parameters and Calculation Equations(page 182)

Measurement Range and Accuracy(page 186)

%o ol

S
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€l Menu Screen Chapter 3, "Setting the Menu Screen" (page 9)

) [0 [
orenJsion J con)
k1 Jou Jave]

N\

N
o
o
W

EENENN
N
N

APPLI HENU

# SELECT MENU #

M Measurement frequency Setting ..........ccccccccvveeeenriimeinneennnns (page 9)
%J Measurement signal level setting ............cccccveeeiiiiieenne (page 12)
LIMIE SEENG ©.vvvvecececseees e en e (page 16)
Open-circuit compensation Setting .............c..c.ccoeevcunn.. (page 18)
SHORT Short-circuit compensation setting ............cccevvvvvvvvieeneeenn. (page 22)
ﬂ] Load compensation Setting............ccceeveeivrrreeeeeeeeenineeeee (page 26)
THQQEr SEING.....c.eveereeeeeeeee e eee e, (page 31)
Trigger delay fUNCHON .........ccccveveeeeee e (page 33)
M Averaging SettiNg.......ceevi i (page 34)
fid] Measurement speed SEMiNg ... (page 36)
RANGE Measurement range Setting.............vvvvveeveeeeeeeeeeeeeeeeeeneen. (page 37)




* SELECT MERNU x
\

comp COMPArator fUNCHON ...........cooveeeeeeeeeeeeeeeeeeeeee e (page 41)

BIN (classification) measurement function.................... (page 47)
SCAlNG FUNCHON ...t (page 52)
Continuous measurement function .............cccceeevvvvvnnnnn. (page 67)
PHNEL Panel load function ..., (page 59)
Panel save fUNCHON .............ceoieeeeeeeeeeeeeeeee e (page 56)
SYSIEM FESEOL ...t (page 65)
Display digitS SEtHNG .....evvvveeeeiiiiiiiiiiieee e (page 71)
Beep sound SEttiNg ..........uuvvvviviviiiiiiiiiiiiiiiea, (page 61)
MJ Display SEtHNG .....ceeeiiuieee e (page 73)

Interface setting ........cccccoovviiiiiiiiieeeniii (page 89)/ (page 98)

Zoom display function.........cccccvvvvveviiiii (page 63)

Press the corresponding key to switch to the screen for setting measurement
conditions.
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2.1 Initial Screen I

Setting the
Initial Screen

2.1 Initial Screen

N
J/

1.803 O|EEEL] ies.okuz This screen is displayed first after the
Lo power is turned on.

OFF
19.38mA
OPEHN OFF

SHOR OFF

LOAD OFF

TRIG INT

LELA B.88s
OFF

SPEE HORMAL
EAHG AUTO 1kRQ

o =N

[—]
o n]
-
-
[n)
ml ===
= EXIRNIE]
m (= ] in)
= |~z
mj|= = — | =11

HERU

2.2 Selecting Parameters

q ) On the Parameter Setting Screen, you can set
1.603 & any parameters (such as L, C, and R) or
check the measurement conditions. Up to four
D parameters can be defined.
2.2 ° 1 . Press any parameter key on the Initial
Sereen
2 . Select the parameter to be measured.

When you press the desired key, the selected

§ * SET PARAMETER EXIT] ) parameter is set and the Initial Screen is auto-
: matically displayed.

Parameter Setting Screen To return to the Initial Screen without setting a

parameter, press [F384 -

7.2, "Parameters and Calculation Equations"
(page 182)




I 2.2 Selecting Parameters



3.1 Setting the Measurement Frequency I

Setting the

Menu Screen

For basic operating procedures, see the Quick Start Manual.

3.1 Setting the Measurement Frequency

The measurement frequency may vary depending on the frequency
range of the sample.

Control Screen Sequence

| A4
- IEE o
| A4

3 Measurement frequency 1. Select the type of input method for the measurement
setting frequency

TEH + W DGT
% KEY . KEY «

2. Input the measurement frequency

EANEXIT

4 ERSEEER

Setting Method

1. (on the Initial Screen)

Ls| 100. 2nH |2y N oy -
s D Display the Menu Screen.
ok [ Lono]
) 0.0 2. &
Display the Frequency Setting Screen.
oreLL e |
ERLT]

Menu Screen
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I 3.1 Setting the Measurement Frequency

i
100.2nH
@ o©.0
MERS FRE® 188,.8kH=z

i (#] 0. 0 kHZ——
+ SET FREQ * \E] \Ej

100. 2nH
o 0.0
MEAS FRER® 188.8kHz
i O 0. 0 kH=z

« SET FREQ x |MHz] [kHz] EXIT]

Frequency Setting Screen
Using the numeric keypad

Ls 100.2nH = SET FREQ %

FREQ 18@.8kHz
1.8@al
Umoni B.E31y
LI OFF
13.38mA

][~ [=
= (|1
o
=
=]

0.0

0O 0. O kHz
ES BN B3 B3 ED

B-=E e EE]

(*+] [#]) (%] (& ][9]
.

Frequency Setting Screen
Using the digit keys

3 . Select the type of input method for the mea-
surement frequency.

] Enter the numeric value directly.

Wl Set the numeric value for each digit.

4 . Set the measurement frequency.
Settable range: 100.0 kHz to 120 MHz

¢ Explanation of the Screens TEN KEY/ DGTKEY
(page 11)

I Using the keypad

1) Enter the frequency using the keypad.
If you make a mistake during input:

press [Jfefto cancel the input and start again.
2 ) After entering the numerical value, select the unit

and confirm it. ([[IEY or ()
NOTE

» If you change the screen before confirmation, the
measurement frequency will not have been
changed.

* The unit keys are disabled until the numerical value
has been entered.

» If avalue in excess of 120 MHz is entered, the mea-
surement frequency will automatically set to 120
MHz.

» If a value less than 100 kHz is entered, the mea-
surement frequency will automatically set to 100
kHz.

| 2 using the digit keys

1) Enter the frequency, one digit at a time, with the
digit keys.
Holding down a digit key increases or decreases
the number continuously. When the frequency
reaches the upper or lower limit, the digit keys
are highlighted.

2 )Select the position of the decimal point and the

unit. (EST0 or EEL)
5. Em

Return to the Initial Screen.
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3.1 Setting the Measurement Frequency I

Explanation of the Screens TEN KEY/ DGTKEY

Two measurement frequency input methods are available. You can
select the desired method by toggling between the input screens.

KEY/ |
Numeric Keypad Enter the new measurement frequency directly using the numeric key-
Setting Screen pad.

( 100.2nH ) Numeric keypad
Q 0.0

Current setting value . .
g | MEAS FRE® 1'3'3-'”“21 per _'go the Digit keys setting
Frequency 1 0 0. O kH=z creen
£ SET FREQ % m—geturns to the Initial
\ creen

Units keys (shown in non-reversed video, until the
numerical value for the frequency has been input)

DGT |
KEY «

Digit Keys Enter the digits of the measurement frequency with the digit keys.
Setting Screen

Monitor display portion
» Measurement frequency
» Measurement signal level

Ve

J

+ SET _FRED 1
100.2n * Voltage between mea-
Tm e surement samples
B.EELY * Limit value
[I-L1n] oFF ;
@ 0.0 ta 3mmA * Current flowing
) through the measure-

ment sample

Current setting value — kH= To the Numeric kevpad
it keye B0 B - e P

(Holding down a digit key L' ¥ ][ %] [ %] [ % ]t10)EI— Returns to the
increases or decreases the J Initial Screen
number continuously. Divides the measurement
When the frequency reach-

L frequency by 10
es the upper or lower limit,

the keys are highlighted.) Multiplies the measurement
frequency by 10

NOTE When the measurement signal frequency exceeds 10 MHz, the max-
AL imum open circuit voltage level is 0.5 V. When the input value
exceeds 0.5V, the voltage is automatically set to 0.5 V.
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I 3.2 Setting the Measurement Signal Level

3.2 Setting the Measurement Signal Level

The value of the measurement signal level may change according to
the sample which is being measured.
Measurement signal level:
* Open-circuit voltage setting (V)
The value of the open-circuit voltage is set.

e Constant current setting (CC)
The value of the current flowing through the object under measure-
ment is set.

Control Screen Sequence

A4
7 I
A4

3 Measurement signal level 1. Select the type of level for the measurement signal.

setting / CC|

% 2. Input the value for the measurement signal level.

3. [E3%
VAWl nitial Screen

Setting Method

1 . A (on the Initial Screen
100 2nH | O 00 ( )

Display the Menu Screen.
@y \'tm
@] se.3 |ED vt 2.

Display the Measurement Level Setting
APPLI HENU Screen.
EX1T]

Menu Screen



/N\CAUTION

100.2nH % SET LEVEL %
1686, BMHz
18.88mA
c.14zmA
OFF
@ 39.3 a.386U
i . 0 mA

(2] (2] (2] [#]

[+ EXIT
Measurement Signal Level
Selecting Screen

100.2nH + SET LEVEL %

188, @MHz

1.88 mA

@.998mA
OFF
@ 39.3 .02y
O 1. ©O 0 mA
[« BN EN EN
[s] E3 E3 Ex1T]

When the CC (constant current)

setting

©

When g is displayed:

3.2 Setting the Measurement Signal Level I

13

Be absolutely sure not to change over between and

with the measurement terminals still connected to
the sample to be measured. Doing so may damage the
measurement sample.

3.

Select the method of control for the measure-
ment signal level.

The value of the open-circuit voltage is set.
The value of the current flowing through

the object under measurement is set.
The accuracy of measurement varies according
to the measurement signal level.

% 7.4, "Measurement Range and Accuracy" (page
186)
++ Explanation of the Screens V/ CC(page 15)

NOTE

When the measurement frequency exceeds 10 MHz,
the maximum open circuit voltage is limited to 0.5 V.

Set the voltage or current value.

Setting the open-circuited voltage

Change the open-circuited voltage value using
the digit keys.

| Setting the constant current

Change the constant current value using the digit
keys.

EXIT

Return to the Initial Screen.

When a set current cannot flow in constant current (CC) setting,
this symbol is displayed.

Action:

Change the constant current level to a value not more than the
value being shown as Imoni.

++» For more details; "Reference: Measurable range of constant
current (Im)" (page 14)
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I 3.2 Setting the Measurement Signal Level

Reference: Measurable range of constant current (Im)

When & appears during the measurement of constant current,
the measurable range can be calculated with the following equation.

Im = Vo/|Zm’|
Zm'’: impedance from the generator
Vo: generator output

(Example)
When a 10 uH impedance (L) is measured at 100 kHz:
Zm' =Ro+Zm (Ro : output resistance (50 Q)
=Ro + (Rm + jXm) (Xm : 2 rfL)
=50Q + (0Q +j6.28 Q)
- ; V_ 2 2
- 500 +6.28 Q @m' = J(Ro+Rm)2 +Xm? )
=50.39 Q
Vo =5mVtolV (the generator output voltage range at 100 kHz)

Im  =Vo/50.39 Q
=99.22 nA 10 19.84 mA
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3.2 Setting the Measurement Signal Level I

Explanation of the Screens v/ CC

Open-circuit

voltage (V) setting

Constant current (CC)

setting

Current value

Holding down a digit key
increases or decreases the

number continuously. When
the value reaches the upper

or lower limit, the keys are

highlighted.

The measurement signal level and Monitor value

- ]
Digit keys |

There are two options to flexibly change the measurement signal level
applied to the sample.

The value of the open-circuit voltage is set.

The value of the current flowing through the object under measure-
ment is set.

100 .2nH _* SET LEVEL * _l_Monitor display portion

EEEL] 1o omn « Measurement frequency
B.990nA * Measurement signal level
[U-Lin] oFF . ;
@ 29 .13 o neay V_oIt_age between terminals
e Limit value
e Current flowing
through the measurement
-0 1 sample
%] [¥) The current status can be
L checked on the monitor

screen.

Open-circuit voltage (V) setting
Constant current (CC) setting

Output Imoni » Open-circuit voltage level (V)
impedance cc Voltage applied between the terminals of an open
HIGH — LOW circuit where output impedances are connected to
Sample |- the sample in series
< vmoni > » Constant current level (CC)
< > The setting where the current flow in the sample is

constant

» Current monitor (Imoni)
For current flow in the sample

» Voltage monitor (Vmoni)
The voltage applied between the HIGH and LOW
terminals



16

I 3.3 Setting the Voltage/Current Limit

3.3 Setting the Voltage/Current Limit

Control Screen Sequence

Sl Initial Screen MENU
3 1. Input a limit value.
2. Turn the voltage/current limit function on or off.

Setting Method

Depending on the measurement signal level, in some cases it is possi-
ble to damage the sample which is being measured by applying to it a
voltage or a current greater than its rated value.

Using the voltage/current limit function, it is possible to set a limit value
which the voltage applied to the sample under measurement, or alter-
natively the current flowing through it, should not exceed; and thereaf-
ter the 3535 unit will limit the voltage, or current, so as keep it below
this specified limit value.

The voltage/current limit setting is changed automatically according to
the measurement signal level in use. Therefore, specify the measure-
ment signal level before entering the voltage and current limits.

% 3.2, "Setting the Measurement Signal Level" (page 12)

* When open-circuit voltage (V) is set: a current limit can be set.
* When constant current (CC) is set: a voltage limit can be set.

= ) &
3. 230

VAWl Initial Screen

1.603 &
2,2 °

% SELECT MENU #

1 « LI (on the Initial Screen)

stog Display the Menu Screen.

2. Em

= Display the Limit Setting Screen.
EXIT]

Menu Screen



1.B603 (& *x SET LIMIT x
188.8kHz
1.888U
B.831U
ZB.@@mnA
2.2 " 15.38mA
0 ]
(1R oFF
2 0. mA

g
g
g
g

EXIT)

Current Limit Setting Screen

1.6803 & # SET LIMIT =
188, BkHz
18.8@8mA
9.99a@mA
aFF
2.2 ° B.815U
i
1. 0O O O v
ESRESREY
oo Da @

Voltage Limit Setting Screen

©

When {fif» /& is displayed:

limit

17
3.3 Setting the Voltage/Current Limit I

3 « Input the limit value using the digit keys.

The ranges within which the limit values can be

set.

Measure-

ment signal |Limit set Setting range

control level

\Y, Current limit  {0.20 mA to 20.00 mA
CcC Voltage limit {0.005 V to 1.000 V

When the voltage or current reaches the upper or
lower limit, the digit keys are highlighted.

4. Turn the voltage/current limit function on.
' The limit function is turned on.

Rt The limit function is turned off.

The current settings can be checked on the mon-
itor screen.

5. Em

Return to the Initial Screen.

When the limit function has been turned on, and either of the fol-
lowing occurs, the associated symbol is displayed.

If the measurement signal level which is being applied to the
sample under measurement exceeds the limit value. Then the
measurement signal level is stopped changing .

At this time, the voltage or current which exceeds the limit value
is not being applied to the sample under measurement. You
should change the measurement signal level so that it does not
exceed the limit value.

If the voltage or current which is applied to the sample under
measurement exceeds the limit value (the current exceeding the
limit value flows through the sample even when the open-circuit
voltage is set to minimum value.)
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3.4 Open Circuit Compensation

3.4 Open Circuit Compensation

With open-circuit compensation, it is possible to reduce the influence
of the floating impedance of the test fixtures and test cables, and
thereby to enhance the accuracy of measurement. It is effective for
measurement samples whose impedance is relatively high.

Open-circuit compensation may be performed according to either of
two methods:
e ALL compensation (ALL)
Compensation is performed at all the measurement frequencies.
e SPOT compensation (SPOT)
Compensation is performed for one specified measurement fre-
guency only.
* OFF
The open-circuit compensation data are cleared.

NOTE . Th_e measurement accuracy specified in the_ specification of_ thi_s
AWie unit assumes that open-circuit compensation and short-circuit
compensation is being performed, as appropriate.

* Whenever the test fixtures or the HEAD AMP UNIT is changed, re-
execute the open circuit compensation. If the previous compensa-
tion conditions remain, test results will be inaccurate.

* For SPOT compensation, the open circuit compensation will be
valid only when the measurement frequency agrees with the
SPOT compensation frequency.

» When performing compensation, make sure that there is no noise
source nearby. Noise may cause an error when performing com-
pensation.
ex. Servo Motor, switching power source, high-voltage cable and etc.

» Perform compensation in the state as close as possible to the
actual one in which the test sample will be measured.

» The compensated value is preserved in the memory of the main
unit even when power is turned off.

Control Screen Sequence

Before setting up the screens, ensure that the test fixtures have been adequately prepared and
that both the HIGH and LOW terminals are open.

A4
7 I
A4

3 Open-circuit compensation 1. Select the compensation method

setting / spur

2. HHIIH| (SPOT: set the measurement frequency)

3. IZIH

VAWl Initial Screen Compensation is now complete.
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3.4 Open Circuit Compensation I

Setting Method
(Example) o 2
When using \
the 9677 . .

Open both terminals before carrying out measurement

X with the 3535.
~

1.603 ¢ (X EHN XD

2.2/ \'T 0@

RANGE
CIEED

+ SELECT MENU x EXIT]

Menu Screen

p
SELECT MODE
ALL [ sroT I OFF
* OPEN ADJUST * EXIT

Open Circuit Compensation Screen

YOU SELECTED ALL MODE
oK ?
m  ER
x OPEN ADJUST x EXIT

When ALL is selected

1

2.

LIRT  (on the Initial Screen)

Display the Menu Screen.

DPEH

Display the Open Circuit Compensation
Screen.

Select the open-circuit compensation method.
aLL The compensation values are obtained for
all measurement frequencies.

SPOT The compensation values are obtained at
] the set measurement frequency only.

The open-circuit compensation data are

OFF cleared.

Compensation time (from start to acquisition of com-
pensation value)

ALL About 5 minutes
SPOT About 5 seconds

Set the compensation.

[

A Confirmation Screen will appear for confirma-
tion.
Check that both the terminals are open.

RUH Continue. (ALL compensation starts)

Cancel (return to the Open Circuit Compen-

C
C sation Screen)

mD

H
L
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3.4 Open Circuit Compensation

+ OPEN ADJUST #
SET FREQUENCY
oK ? |
1. O O 0 MHz
[Mhz] [kHz]

When SPOT is selected

HOH ADJUSTIHNG ....

28%

STOP

+ OPEN ADJUST #

Compensation is underway

S.

COMPLETED NORMALLY

o
Open-circuit
—"
g 1 gggsilt-()? residual component

™ Phase angle

J

% OPEN ADJUST *

Compensation is completed

SPDT

A numeric keypad is displayed for input of the fre-
quency. Until one of these keys is pressed for
input of a numerical value, the previous fre-
guency for which SPOT compensation was per-
formed is displayed.

Check that both the terminals are open.

SPOT compensation for the same fre-

R quency as previously

UN

rTR Cancel - _
IE:EL (return to the Open Circuit Compensation
Screen)

SPOT compensation for some new frequency:

1)Input the frequency for compensation using the
numeric keypad.

Settable range: 100 kHz to 120 MHZz)

NOTE

» If avalue in excess of 120 MHz is entered, the mea-
surement frequency will automatically set to 120
MHz.

If a value less than 100 kHz is entered, the mea-
surement frequency will automatically set to 100
kHz.

If you make a mistake during input:

press to cancel the input and start again.

2 ) Select the unit and confirm it.
The unit keys are disabled until the numerical value
has been entered.

3)Press (SPOT compensation starts)

Interrupting the SPOT compensation process:

3TOP

The compensation process will stop and the dis-
play will return to the Initial Screen.

At this time, the previous open circuit compensa-
tion data will remain.

*+ When an error message appears(page 21)

Check the compensated values and press

-

When compensation has been completed cor-
rectly, the open circuit residual and phase angle
are displayed on the screen. (The values dis-
played are for the cable measured under 120
MHz (ALL) or the set measurement frequency
(SPOT).

¢+ Open-circuit compensation and Short-circuit com-
pensation(page 192)



When an error

message appears

To clear the

compensation data
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3.4 Open Circuit Compensation

Press to terminate the compensation process.
The open circuit compensation is now turned off.

Open circuit compensation is susceptible to influence by external or
induced noise, so conduct the following examinations and re-execute.
« Check that fixtures or test cables are connected correctly.

¢ Check that measurement terminals are open. (Open circuit compensation
and sample measurement cannot be performed simultaneously.)

¢ Check that, as far as is practically possible, open circuit compensation was
executed with all fixtures and test cables adjusted according to actual con-
ditions of use.

< Do not touch the fixtures or test cables or move your hands near them dur-
ing compensation.

Press Uil on the Open circuit compensation screen.

The display will return to the Initial Screen with the compensation data
cleared.
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3.5 Short Circuit Compensation

With short-circuit compensation, it is possible to reduce the influence
of the residual impedance of the test fixtures and test cables, and
thereby to enhance the accuracy of measurement. It is effective for
measurement samples whose impedance is relatively low.

Short-circuit compensation may be performed according to either of
two methods:
e ALL compensation (ALL)
Compensation is performed at all the measurement frequencies.
e SPOT compensation (SPOT)
Compensation is performed for one specified measurement fre-
guency only.
* OFF
The short-circuit compensation data are cleared.

NOTE . Th_e measurement accuracy specified in the_ specification of_ thi_s
AWie unit assumes that open-circuit compensation and short-circuit
compensation is being performed, as appropriate.

* Whenever the test fixtures or the HEAD AMP UNIT is changed, re-
execute the short circuit compensation. If the previous compensa-
tion conditions remain, test results will be inaccurate.

* For SPOT compensation, the short circuit compensation will be
valid only when the measurement frequency agrees with the
SPOT compensation frequency.

» When performing compensation, make sure that there is no noise
source nearby. Noise may cause an error when performing com-
pensation.
ex. Servo Motor, switching power source, high-voltage cable and etc.

» Perform compensation in the state as close as possible to the
actual one in which the test sample will be measured.

» The compensated value is preserved in the memory of the main
unit even when power is turned off.

Control Screen Sequence

Before setting up the screens, ensure that, as far as is practically possible, all test fixtures have
been adequately prepared, and then short-circuit both the HIGH and LOW terminals.

A4
7 DT o
A4

1. Select the compensation method

o Psvorflorr |

5 2. BN (SPOT: set the measurement frequency)
3. R |

4 ERSEEER Compensation is now complete.

Short-circuit compensa-
tion setting




Setting Method
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3.5 Short Circuit Compensation I

(Example)
When using
the 9677

1.603 ¢|E EDN X

2.2 @/ \W@

]
CED

+ SELECT MENU x EXIT]

Menu Screen

SELECT MODE

ALL SPOT OFF

+ SHORT ADJUST * EXIT

Short Circuit Compensation Setting
Screen

Before setting up the screens, ensure that, as far as is
practically possible, the test fixture has been adequately
prepared, and then short-circuit both the HIGH and LOW
terminals.

(on the Initial Screen)

Display the Menu Screen.

SHORT

Display the Short Circuit Compensation Set-
ting Screen.

Select the short-circuit compensation
method.
aLL The compensation values are obtained for
all measurement frequencies.

SpoT The compensation values are obtained at
] the set measurement frequency only.

OFF The short-circuit compensation data are
cleared.

Compensation time (from start to acquisition of com-
pensation value)

ALL About 5 minutes
SPOT About 5 seconds
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Y0U SELECTED ALL MODE
oK ?
RUN Bl
+ SHORT ADJUST * EXIT

When ALL is selected

+ SHORT ADJUST
SET FREQUENCY

oK 7

srfo) JCl

1. © 0 MH=z

0
[whz] [khz)

When SPOT is selected

4 . Set the compensation.

o

A Confirmation Screen will appear for confirma-
tion.

Check that both the measurement terminals are
short-circuited.

{II'f| Continue. (ALL compensation starts)

Cancel (return to the Short Circuit Com-
pensation Screen)

CaH
CEL

I SPIJT

A numeric keypad is displayed for input of the fre-
quency. Until one of these keys is pressed for
input of a numerical value, the previous fre-
guency for which SPOT compensation was per-
formed is displayed.

Check that both the measurement terminals are
short-circuited.

SPOT compensation for the same fre-
RUN quency as previously

xR Cancel (return to the Short Circuit Compen-
sation Screen)

SPOT compensation for some new frequency:

1)Input the frequency for compensation using the
numeric keypad.

Settable range: 100 kHz to 120 MHz)

NOTE

» If avalue in excess of 120 MHz is entered, the mea-
surement frequency will automatically set to 120
MHz.

» If a value less than 100 kHz is entered, the mea-
surement frequency will automatically set to 100
kHz.

 If you make a mistake during input:

press to cancel the input and start again.

2 ) Select the unit and confirm it.
The unit keys are disabled until the numerical
value has been entered.

3)Press (SPOT compensation starts)



NOW ADJUSTING ....

2B8%

STOP

* SHORT ADJUST *

Compensation is underway.

COMPLETED HORMALLY

Z 3.7755m—
o 24 .99°

# SHORT ADJUST =*

Short-circuit residual
component
Phase angle

J

Compensation is completed

When an error

message appears

To clear the

compensation data
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3.5 Short Circuit Compensation I

Interrupting the SPOT compensation pro-

Cess:

The compensation process will stop and the dis-
play will return to the Initial Screen.

At this time, the previous short circuit compensa-
tion data will remain.

Check the compensated values and press
Lok B

When compensation has been completed cor-
rectly, the short circuit residual and phase angle
are displayed on the screen. (The values dis-
played are for the cable measured under 120
MHz (ALL) or the set measurement frequency
(SPOT).

+«+ Open-circuit compensation and Short-circuit com-
pensation(page 192)

Press to terminate the compensation process.

The short circuit compensation is now turned off. Short circuit compen-
sation is susceptible to influence by external or induced noise, so con-
duct the following examinations and re-execute.

Check that fixtures and test cables are connected correctly.

Check that both the measurement terminals are short-circuited. (Short cir-
cuit compensation and sample measurement cannot be performed simul-
taneously.)

Check that, as far as is practically possible, short circuit compensation was
executed with all fixtures and test cables adjusted according to actual con-
ditions of use.
Do not touch the fixtures or test cables or move your hands near them dur-
ing compensation.

Press |Ed@ll on the Short circuit compensation screen.

The display will return to the Initial Screen with the compensation data
cleared.
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3.6 Load Compensation Function

NOTE

With load compensation it is possible to calculate the compensation
coefficient by measuring a reference sample with known data and per-
form the compensation for the test data obtained from the target sam-
ple. This function provides the compatibility with the test data.

Load compensation can be performed at up to five measurement fre-
guencies, and the reference for each measurement frequency can be
set independently.

The following four compensation conditions should be set for each
measurement frequency:
« Compensation frequency
Define the measurement frequency used to measure and compen-
sate the reference sample.
« Reference input mode
Specify what parameters are assigned to References 1 and 2.
» Reference 1
Define the reference values for Z, Cs, Cp, Rs, Ls, or Lp selected in
the input mode.
* Reference 2
Define the reference values for 6, D, X, or Q selected in the input
mode.

The compensation coefficient is computed from the reference values
of Z and 0 obtained from the set values and the actual data acquired
from the reference sample at each of the compensation frequencies.

Reference value of Z
Actual data of Z

Compensation coefficient of 6 = (Reference value of 0) - (Actual data of 0)

Compensation coefficient of Z =

The measured values of Z and 6 are first compensated using the fol-
lowing equations, and then individual parameters from the compen-
sated Z and 6 values are employed.

Z = (Z before compensation) X (Z after compensation)
6 = (0 before compensation) + (0 after compensation)

* The load compensation is valid only when the measurement fre-
guency agrees with the compensation frequency specified in the
load compensation conditions. (When the load compensation is

valid for the current measurement conditions, oH s
observed on the Initial Screen.)

* When the OPEN or SHORT compensation is valid, the load com-
pensation is performed for Z and 6 processed by the OPEN or
SHORT compensation.

* In acquiring load compensation data (i.e., reference sample mea-
surement), the OPEN/SHORT compensation settings, that were
defined before entry into the Load Compensation Screen, are
valid.
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Control Screen Sequence

- T w

| 3 Load Compensation Screen ssrlect the intended load compensation conditions hum-

4 Load Compensation 1. [3D] Set the frequency
setting
% 2. LInld Select Measurement mode

3. REF , I1dFd Set reference values

o3l Load Compensation Screen

Measurement value is displayed.

EHIT

Wl Initial Screen Check that load compensation is turned on or invalid.

Setting Method

§0.00 ©
1. L[N} (on the Initial Screen)

5.7 ° iy Display the Menu Screen.

APPLI MENU 2 .

Display the Load Compensation Screen.

# SELECT MENU # EXIT

Menu Screen
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LEEEEEE LS

% LOAD ADJUST =

PR |21 T

Load Compensation Screen

M ——————— % LOAD ADJUST =*

HODE | i

REF 1 [ Shhah Ho.1 LOAD DATRA

@@ |-

0 K|

Compensation Conditions Setting
Screen

FREQ| --------

-

REF1] --------

REF2| --------

i 5
+ SET FREQ #

Frequency setting

FREQ| 15.00MHz

% LOAD ADJUST *

MODE ®» Z-9
B B
0

ENTER

Parameter mode setting

I 3.6 Load Compensation Function

3. Select the load compensation conditions
number to be set.

The Load Compensation setting screen appears.

4. Select the load compensation conditions to
be set.

FREQ Set the compensation frequency.

-] (Define the test frequency used to measure
and compensate the reference sample.)

HODE|

Select the reference parameter input mode
to be set.

(Specify what parameters are assigned to
References 1 and 2.)

Set Reference 1.
(Define the reference values for Z, Cs, Cp,
Rs, Ls, or Lp selected in the input mode.)

REF1

R Set Reference 2.

_J (Define the reference values for 6, D, X, or Q
selected in the input mode.)

Delete all set compensation conditions.

ALL . "
a5 Delete all set compensation conditions.

| Ig42] Compensation frequency setting

1 ) Enter the numerical value using the keypad.

2 )Select the unit. (EIE or [TEY)

3) Confirm the setting.

The display returns to the Compensation condi-
tion setting screen.

| RUA Reference parameter input mode setting _

The selected parameters are assigned to REF1
and REF2.
REF1 REF2 REF1 REF2

Z-8 z 0 Cs-D Cs D
cp-D Cp D Rs-% Rs X
Ls-0 Ls Q Lp-0 Lp Q

After setting, press |4l



FREQ| 15.00MHz
SR
REF2) ~—----—-- ]
=
B52.1
+ SET REFERENCE ENTER

Reference value 1 setting

* LOAD ADJUST *

(32 15.00MHz

HoDE 4
REF 1 T80 Ho.1 LOAD DATA
REF2 NI T

Compensation Conditions
Setting Screen

# LOAD ADJUST =

FRER 15.088MH=z MODE Z-8

MERS 6B.@0@ 5.77 |
TS —oooooos
o REF
MEAS ik kdkmk
FRE® —----———
R eer -
MERAS sk kdoksk
FRE@ --------
0. 4
MERS #®%®¥kkkk

FRE@ -—-------
REF

LR B EE R

HEEEH

0. 5

EXIT

MERS #®#%kkkhks

(N

Load Compensation Screen

# LOAD ADJUST %

FRER 15.8@8HHZ MODE Z-8
Il REF &2.1 B.82

HEAS £0.@8@ K
FRER -—---—--
REF —-—---—--
MEAS #%%k%kkkk
FRER —-—---—--
il FEF
MERAS #®kdksdrk
FRER -—---—--

0. 4|
MERAS 4k ihk

STOP

FRER -—------

iy FEF
MERS hokohokdodokok

HEHEH

& ok ok ok ok ok ok

Acquisition of compensation data
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HA SN Reference values of the parameters

1) Enter the numerical value using the keypad.

2 ) Select the unit. (EEE or ESIH)
3)EIE) Confirm the setting.

Set the reference values for )
NOTE

If the compensation frequency, input mode or refer-
ence values are incorrectly set, the load compensation
cannot be executed.

Confirm the compensation conditions.

The display returns to the Load Compensation
Screen.

NOTE

Attach the reference sample to the test fixtures.

Start acquiring compensation data.

When data acquisition is completed, the refer-
ence sample compensation data is displayed on
the screen.

NOTE

« When an error occurs during data acquisition, a
“beep” sound is generated and the compensation
data is invalidated.

¢ If even one of the load compensation conditions is
changed following data acquisition, the acquired
compensation data is invalidated.

To cancel the data acquisition process:

press

EXIT

Return to the Initial Screen.
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3.6 Load Compensation Function
62.07 QEEEL] ts.sonus When the load compensation is valid for the set
moni] o.2630 measurement conditions, ON appears on the
i == 4 acien LOAD parameter in the Initial Screen.

OFPEH aFF
e 0.0 °
) o

SPEED| HORMAL

RAHGE| AUTO 1ka * When the same compensation frequency has been
set to multiple load compensation groups, only the
MEHU group with the smallest number will be valid.

* When the current measurement frequency does not
agree with the load compensation frequency, the load
compensation will be invalid and ON will not appear.

Initial Screen
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3.7 Setting the Trigger

You can select one of two trigger types: internal trigger or external trig-
ger.
» External trigger
For measurement, the trigger signal is either automatically or manu-
ally introduced from outside the 3535. (Manual/ EXT I/O/ interface)
* Internal trigger
To perform continuous measurement, the trigger signal is automati-
cally generated within the 3535.

Control Screen Sequence

-
2 I o
| Trigger Setting
% 2. [2381

ViRl nitial Screen Setting is completed.

1. Select the triggering method.

Setting Method

1.603 @ 1 . LR (on the Initial Screen)
Display the Menu Screen.

2.2 ° | IO I8

e Display the Trigger Setting Screen.

+ SELECT MENU # EXIT

Menu Screen
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1.603 Q

TRIGGER m IHT
2.2 ° |1 INT
# SET TRIGGER * EXIT

Trigger Setting Screen (INT)

1.803 @ TRIGGER ® EXT

2.2 °||EaT INT
N7

+ SET TRIGEBER # MANU TRIG |JEXIT

Trigger Setting Screen (EXT)

Select the type of trigger.

EXT External trigger:
The trigger is input manually, via EXT /O,

or via interface.

INT Internal trigger
Measurement is performed continuously.

Measurement is performed continuously in auto-
matic mode.

ED

When inputting the trigger manually:

WLIRISU Measurement is performed once.

When inputting the trigger signal through the
EXT 1/0O connector:

Measurement is performed once, each time a negative
sense pulse signal is supplied to the EXT 1/O connec-
tor on the rear panel of the unit.

+ 5.3, "Measurements Using EXT 1/O" (page 80)

When inputting the trigger signal through the
interface:

Measurement is performed once, when the "*TRG"
command is transferred from the interface.

% 6.6, "Message Reference" (page 121)

EXIT

Return to the Initial Screen.
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3.8 Setting the Trigger Delay

Control Screen Sequence

| v
% I
v

$8 Trigger delay setting

7

The delay time period from input of the trigger signal to reading of the
measurement data can be set. The value of the trigger delay period
can be set from 10 ms to 9.99 s, with a resolution of 10 ms. With this
function it is possible to ensure that measurement is started after the
connection condition of the object being measured and the test fix-
tures or test cables has stabilized.

1. Set the trigger delay time.

2. =38

VAWl Initial Screen Setting is completed.

Setting Method

1.603 1. o (on the Initial Screen)
Display the Menu Screen.
2.2 ° 2. 3

Y Display the Trigger Delay Setting Screen.
3 . Setthe delay time period using the digit keys.
+ SELECT MENU % EXIT] ) i
Settable range:10 ms to 9.99 s, with a resolution
Menu Screen of 10 ms
Holding down a digit key increases or decreases
the number continuously. When the delay time
1.603 ¢+ SET TRIG DELAY * reaches the upper or lower limit, the keys are
186.6kHz hlghllghted
1.808U
a.azty
. OFF
2.2 13.38nA 4. EXIT
Return to the Initial Screen.

[« @o
g e

0o
:fo

N

To cancel the trigger delay function:

Press to set the trigger delay period to

KIT

Trigger Delay Settin

«

Screen 0.00 s. This will cancel the trigger delay function.
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3.9 Setting Averaging

With the averaging function, the measured values can be averaged.
Using this function, it is possible to reduce fluctuations in the mea-
sured value display.

The averaging can be performed over OFF, 2, 4, 8, 16, 32, or 64 times
that measurement is performed.

The way in which averaging is performed varies, depending upon the

trigger setting.

« With internal trigger:
A rolling average of the measured values over the set number of
times for averaging is always calculated backwards from the
present. (When the sample to be measured is changed over, it takes
a little time for a certain stabilization time period until the results is
reliable.)

» With external trigger:
An average of the measurement values is calculated over the set
number of times for averaging forwards from when the trigger is
input.

Control Screen Sequence

Il Initial Screen MENU
3 Averaging setting 1. Set the number of measurement times for averaging.

> (B3
A4

4 ERSEEER Setting is completed.




Setting Method
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1.608 @
2.

% SELECT MENU #

D I
APPLI HENHU

EXIT

Menu Screen

1.603 Q
2,2 °

% SET AVERAGE *

AVERAGE ®» OFF

OFF

EXIT

Averaging Setting Screen

4.

LIRT  (on the Initial Screen)

Display the Menu Screen.

AVE |

Display the Averaging Setting Screen.

Set the number of times for averaging
Settable range:OFF/ 2/ 4/ 8/ 16/ 32/ 64

The key which is pressed goes into non-reversed
video, and this number is set as the number of
times for averaging.

To stop the averaging function : [RliJ

the averaging function will be terminated.

EXIT

Return to the Initial Screen.
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I 3.10 Setting the Measurement Speed

3.10 Setting the Measurement Speed

Control Screen Sequence

A4

7 I
A4
¥

Setting is completed.

Setting Method

The measurement speed can be set. The slower the measurement
speed is, the more accurate are the results.

1. Select the measurement speed.

// SLOM /

> E

1.603 @
2.2 °
B0 &5
NEw |
+ SELECT MENU x EXIT]
Menu Screen
1.808 Qo5 seeen
» HORM

2,

% SET MEAS SPEED *

FAST SLOM

SLOHZ

EXIT

Measurement Speed Setting

Screen

1.

2.

MENU
Display the Menu Screen.

(on the Initial Screen)

SPEED

Display the Measurement Speed Setting
Screen.

Select the measurement speed.

Low accuracy measure-
ment at high speed

This speed used for nor-
mal measurement

High accuracy slow mea-
surement

High accuracy slow mea-
SLOH2 sugrjement g

(): typical, in the case of |Z| only being displayed

The selected key is highlighted.

The measurement speed varies according to the num-

ber of parameters being displayed, and according to

their type.

% 7.3, "Measurement Time" (page 184)

(2400 Return to the Initial Screen.

AST (6 msx1 ms)

ORH (8 ms1 ms)

HHE

LOH (55 ms%1 ms)

(668 msx1 ms)
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3.11 Setting the Measurement Range

Select the measurement range. Available settings are AUTO for auto-
matic range selection, or HOLD, 1 kQ, 10 kQ and 100 kQ fixed ranges.
When measuring large variations in frequency-dependent impedance
values or unknown objects, the optimum range can be selected by
using the AUTO setting. However, measurement time is delayed
slightly whenever the measurement range changes.

For high-speed measurement of objects having an impedance within a
known range, select a fixed range.

Measurement ranges

Range Measurable range (accuracy assured range)
1 kQ 100 mQ to 2 kQ)
10 kQ 1 kQ to 20 k2
100 kQ 10 kQ to 300 kQ
NOTE The appropriate measurement range to use is impedance depen-
N dent. Therefore, to determine the fixed range to use for measuring a

parameter other than impedance, first take one measurement using
AUTO ranging to determine the optimum range, or otherwise convert
the parameter to an equivalent impedance to determine the mea-
surement range.

% 7.2, "Parameters and Calculation Equations" (page 182)

Control Screen Sequence

Bl Initial Screen
2 I
‘ : 1. Select the measurement range.
Measurement range settin

2. 13381

Vil nitial Screen Setting is completed.
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Setting Method

1.603 @ 1. mEm (on the initial Screen)
open [fstort[fLoaD Display the Menu Screen.
2.2 °
m 2_ RANGE
oo Display the Measurement Range Setting
Screen.
* SELECT MENU % EXIT]
Menu Screen

3. Select the measurement range setting

method or measurement range.

auTo Automatically select the most suitable

100 . 2nH | RaNeE range.
» AUTO 1KQ :
HOLD Fix (hold) the currently selected measure-
_J ment range.
@ 39.3 100 [ 10 k0 N IETT) 4] 1 kQ range is selected. (HOLD setting)

LIl 10 kQ range is selected. (HOLD setting)
HOLD

x SET RAHGE * EXIT

LN 100 kQ range is selected. (HOLD setting)

The currently selected range is indicated by the
range key (1 kQ, 10 kQ or 100 kQ) displayed in
reverse (white).

Measurement Range Setting
Screen

4. 2400 Return to the Initial Screen.

©

When “OVERFLOW”  The object impedance exceeds the upper limit of the current measure-
is displayed  ment range. Use the AUTO setting to select the optimum range, or
select a higher range.
If OVER FLOW is displayed with the 100 kQ range selected, the mea-
surement cannot be made with this instrument under the current con-
ditions (although measurement may still be possible under different
conditions, such as by changing the measurement frequency to lower
the object impedance).

©

When “UNDERFLOW”  The object impedance is below the lower limit of the current measure-
is displayed  ment range. Use the AUTO setting to select the most suitable range,
or select a lower range.
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3.11 Setting the Measurement Range

When the set current value is not within the assured accuracy range and the
measurement data is displayed as a reference, this message appears. This is
due to one of the following reasons.

« The set value exceeds the measurable range (accuracy assured range).
%+ 7.4, "Measurement Range and Accuracy" (page 186)

Action:
Select the most suitable range.

» The system being measured is unstable.
« Appendix 2, "Measurement Principle" (page 194)

Action:

The constant current cannot be measured under the current measurement
conditions. Use the measured data as a reference only. Changing the
measurement frequency or voltage may allow measurement of the current.
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4.1 Setting and Activating the Comparator I

Setting the Application

Menu Screen

4.1 Setting and Activating the Comparator

Using the comparator function an upper limit value and a lower limit
value can be set, and the result of measurement then can be com-
pared with these two limit values.

Result of measurement

» HI (greater than the upper limit value)

* IN (between the lower limit value and the upper limit value)
» LO (less than the lower limit value)

Appropriate signals are also output from the EXT 1/O terminal on the
rear panel.

The following setting methods are available on the comparator:

» Absolute value setting method (ABS)
The upper limit value and the lower limit value are set as absolute
numerical values.
The measurement values displayed are the same as those of the
measurement parameters.

» Percentage setting method (%)
A reference value is input, and the upper-limit and lower-limit values
are set as percentages relative to the reference value.
The measurement values displayed are the same as those of the
measurement parameters.

» Setting of the deviation percentage (A%)
A reference value is input, and the upper-limit and lower-limit values
are set as percentages relative to the reference value.
The measurement values are displayed in deviations (A%) from the
reference value.

The comparator can deal with two measurement values at the most.
"ABS", "%", and "A%" can be selected for each of these values individ-

ually.
NOTE » After powering off on the Comparator Setting Screen, the same
NI screen is displayed when the power is turned on again.

* The measurement conditions during comparator operation and
normal operation are compatible.

* When the trigger is internal, measurement starts at the time point
at which the comparator mode is started, and the results of the
decisions will be output through the EXT 1/O terminal.

» It is not possible to perform comparator measurement and BIN
measurement simultaneously.
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Control Screen Sequence

(B Initial Screen

3 Appllcatlon Menu Screen (Activate the comparator.)
: 1. I . (the 1
4 Comparator setting Select parameters. (the 1st and 3rd parameters)
2. (to Decision Conditions Setting Screen)

Comparator conditions 1. Select the comparator setting method.

setting s B3

2. Set the values.

KR ERIT

(ol Comparator Screen

Returning to Normal Measurement

8 Appl|cat|on Menu Screen

cuMP
l]FF

When the scaling function has been turned on, the
display returns to the Scaling screen.
% 4.3, "Setting and Activating the Scaling" (page 52)

r The measurement conditions during comparator
9 Initial Screen operation and normal operation are compatible.
The second and fourth parameters are changed to

those set before the comparator function was acti-
vated.
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cs] 99.71pF

D) 0.035
FIPPL HENU

+ SELECT MENU # XIT

Menu Screen

* SELECT MENU

APPLICATION MENU

BIM cuu
m EH

Application
Menu Screen

] s9.71pF

L First parameter

IN

Decision condition

M % s5F €T setting of the first

parameter
— Third parameter

Results of the
* COMPARATOR *

H R Y

Decision condition
setting of the third
parameter

comparator decisions

Comparator Screen

ts] @9.71pF
COMP MODE w ABS
HLE Y
D] 0.035
TR ¢
Lo
# S5ET COMP LIMIT = EXIT )

Comparator Setting Method Setting

Screen

1.

2.

(on the Initial Screen)
Display the Menu Screen.

APFLI HERU

Display the Application Menu Screen.

COMP
o8]

Display the Comparator Screen.

In the internal trigger mode, the comparator func-
tion is also activated.

Set the test parameters to be set to the first
and third parameter keys.
+» 2.2, "Selecting Parameters" (page 7)

IMT
Display the condition setting screen.

Select the comparator setting method.

Absolute value setting method (ABS)

ABS Uy )

The upper limit value and the lower limit value
for the measurement parameter are set as ab-
solute numerical values. The measurement val-
ues displayed are the same as those of the
measurement parameters.

Setting of the deviation percentage (A%)

A reference value is input, and the upper-limit
and lower-limit values are set as percentages
relative to the reference value. The measure-
ment values are displayed in deviations (A%)
from the reference value.

o Percentage setting method (%)

i A reference value is input, and the upper-limit
and lower-limit values are set as percentages
relative to the reference value. The measure-
ment values displayed are the same as those of
the measurement parameters.
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COMP HODE w RABS

e |0 B

0.035
U5 BEF | N | B
Lo

EXIT

+ SET COMP LIMIT #

ABS setting

Cs] 99.71rF

N

b] o0.035

) osE N

x10° I oFF |

% SET HI LIlf'IIT1f)0
Upper limit value setting-

ABS mode

ts) @9.71pF
Y
D] 0.03s
LIRS TY

x10° NIN oFr |
+ SET LO LIMIT *99
Lower limit value setting -

ABS mode

1.

I 4.1 Setting and Activating the Comparator

Set the values.

dEN mode

Set the upper and lower limit values as absolute
numerical values (ABS). The measurement val-
ues displayed are the same as those of the mea-
surement parameters.

1) Display the upper limit setting screen.

2 ) Enter the upper limit using the keypad.
Settable range: -200.00M to 200.00M

OFF | Delete the limit values.

Cancel

NOTE
When you press and in this order, the dis-

play returns to the previous screen without changing
the set values.

3 ) Select the unit.

b4lIEl  Step the units up

Step the units down

<«—Down Up —
p/ n/ uw/ m/ none/ k/ M

4) Confirm the upper limit.

(The display returns to the condition setting
screen.)

5) The lower limit is set in the same way as
the upper limit.
Settable range: -200.00M to 200.00M

6 ) After the upper and lower limits have been set,

press |#3Qlll on the setting screen to return to
the Comparator screen.
+» Comparator decisions(page 46)



COMP MODE ® %

BT IN

0.035 REF

e BFF IN H1
Lo

* SET COMP LIMIT # EXIT

% setting

Cs] 99.71rF

IN

IN
[ x10° NI

100 p
+ SET REFERENCE x

Reference value setting - % mode

Cs] 98.71pF
[ i | N NN I
0] 0.035 NN EEIER
LRSI 2N

10 =
# SET HI LIMIT # ENTER

Upper limit value setting - % mode
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I | mode

Set a reference value, and the upper-limit and
lower-limit values as percentages relative to the
reference value.

1)TEA Display the reference value setting

screen.
2 )Enter the reference value necessary for the per-
centage setting using the keypad.

Settable range: -200.00M to 200.00M
NOTE
When you press and in this order, the dis-

play returns to the previous screen without changing
the set values.

3 ) Select the unit.
psliEl  Step the units up

Step the units down

<— Down Up —>
p/ n/ W/ m/ none/kiM

4) Confirm the reference value. (The display
returns to the condition setting screen.)

5) I Display the upper limit setting screen.

6 )Use the numeric keypad to input the upper limit
value as a percentage relative to the reference

value and then press [Ell[igto confirm the setting.
Settable range: -999.99% to 999.99%

No upper limit value
Cancel
NOTE

When you press and in this order, the dis-

The actual internal operation consists of cal-
culating the upper-limit value of comparison
using the equation given below, and compar-
ing it to the measurement value to enable a
decision to be made.

Upper/lower-limit comparison value =
Reference value + |Reference value | x
Percentage set value/100

| |: Denotes an absolute value

If a value smaller than the reference value is
to be set, the percentage set value must be an
absolute value.

play returns to the previous screen without changing
the set values.

7) Lo The lower limit is set in the same

way as the upper limit.
Settable range: -999.99% to 999.99%
8 ) After the upper and lower limits have been set,

press E:-:IT on the condition setting screen to

return to the Comparator screen.
+«+» Comparator decisions(page 46)
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@ -0.3 %
COMP MODE w A%
REF le@r a5 NP
RDter O IN Z
o] 0.035 RE

o,
o

B
i §

w) e oga |
Lo
* SET COMP LIMIT EXIT

A% setting

The A% value is calculated using the following
equation:

A% = (Measurement value - Reference value)/
|Reference value| x 100

| | : Denotes an absolute value

Comparator decisions

AP 4 mode

Set a reference value, and the upper-limit and
lower-limit values as percentages relative to the
reference value.

The measurement values are displayed in devia-
tions (A%) from the reference value.

The reference value and upper- and lower-limit
values are set in the same manner as in the per-
centage mode.

Settable range: -999.99% to 999.99%

If the result of the calculation exceeds 999.99,
"999.99" will be indicated, and if the result is less
than -999.99, "-999.99" will be displayed.

+» Comparator decisions(page 46)

Judgment criteria Display
1 If the measured value is "OVERFLOW" HI
If the measured the value is "UNDERFLOW" LO
2 Ifitis judged whether the measured value is high- LO
er than a lower-limit value and the result is NG.
3 Ifitis judged whether the measured value is low- HI
er than an upper-limit value and the result is NG.
4 If both 2 and 3 give an affirmative result IN

No measurement is performed in order to ensure that the upper limit
value is greater than the lower limit value. Therefore no error mes-
sage will be displayed even if you mistakenly interchange the settings
for the desired upper limit value and the desired lower limit value.
However, be careful that the decision process will not operate prop-

erly.
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4.2 BIN Measurement Function

NOTE

With the BIN measurement function, it is possible to compare the test
data to up to ten sets of upper and lower limit values (BIN1 to BIN10)
in one test operation and display the results. The first and third param-
eters are subject to this comparison.

The result is transformed into appropriate signals and output from the
EXT 1/O terminal on the rear panel.

The upper and lower limit values can be set with either of the following
three methods, just like the comparator function.

» Absolute value setting method (ABS)
The upper limit value and the lower limit value are set as absolute
numerical values.
The measurement values displayed are the same as those of the
measurement parameters.

» Percentage setting method (%)
A reference value is input, and the upper-limit and lower-limit values
are set as percentages relative to the reference value.
The measurement values displayed are the same as those of the
measurement parameters.

 Setting of the deviation percentage (A%)
A reference value is input, and the upper-limit and lower-limit values
are set as percentages relative to the reference value.
The measurement values are displayed in deviations (A%) from the
reference value.

» After powering off on the BIN Screen, the same screen is dis-
played when the power is turned on again.

 The measurement conditions during BIN operation and normal
operation are compatible.

* When the trigger is internal, measurement starts at the time point
at which the BIN mode is started, and the results of the decisions
will be output through the EXT 1/O terminal.

» The reference value and upper and lower limit values are common
in the percentage setting method (%) and deviation percentage
setting method (A%). Only one reference value is set for the first
and third parameters.

e It is not possible to perform comparator measurement and BIN
measurement simultaneously.

» The comparison of test data and BIN upper and lower limit values
starts from the BIN with the smallest effective number. The first
BIN number whose test data falls within the range is displayed as a
test result.
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Control Screen Sequence

1 IREERSEEE

A4
B

BIH . )
Activate BIN function

The comparator function, if turned on, is automati-
cally turned off.

4 BIN Screen 1. Select parameter
2. E%ng
: : 1. Select the parameter decision method. (the 1st and
o)l BIN List setting 3rd parameters)

EEF |
m 3 &

(A%, % only) Set the reference value

Rl Application Menu Screen

«'«

<X

<

A FMTER
6 BIN decision conditions 1. Set the decision conditions (upper limit HI, lower limit
setting LO).
2 EHTER

3. [238)

Display the result of comparison.

WAl BIN Screen

Returning to Normal Measurement

HENU

8 APPLI MENU

(Il Application Menu Screen
10 IRERSIGED

B
When the scaling function has been turned on, the
display returns to the Scaling screen.
% 4.3, "Setting and Activating the Scaling" (page 52)
The measurement conditions are common for BIN
measurement and normal measurement. The sec-

ond and fourth parameters are changed to those set
before the BIN measurement was carried out.
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@ 0.035

+ SELECT MENU #

[ts) 9.71¢F X D ED

¢ SlEm

Menu Screen

* SELECT MENU

T CONT
OH Eﬂ HERS

&7 \T
Reser| S Y D

p1sp [ RIER

APPLICATION MENU

EXIT

Application
Menu Screen

FRED | 18.88MHz
99.71 pF [EEE :e.0on
moni B.944U
—LIH OFF
moti S.916mA
OFE OFF
0.035 SHORT] OFF
LOR OFF
T TRIG | IHT
LIST DELAY B.6868=
AUE OFF
ouT SPFEED] MORMAL
7 RANGE] AUTO 1k@
* BIN MERU
BIN Screen
Ls:ELE|| 0: ABS (4 pry L1ST #
HI | OFF OFF
BINI {5 | GFF OFF
HI | OFF OFF
BNz [} | 8EF ke | [e])
HI | OFF OFF
BINZ [5 | arrF OFF —
THE I - ]
BINd 5 | aFF OFF hd ECT
HI | OFF OFF
BING {5 | aFF OFF -
HI | OFF OFF )
BING [ | aFF OFF
HI | OFF OFF
BINT {5 | aFF OFF
HI | OFF OFF
BING [5 | aFF OFF
HI | OFF OFF
BING [5 | GFrF OFF
HI | OFF OFF
BINID {5 | GFF OFF EALT

)

BIN List Screen

1 . HMENU

Display the Menu Screen.

(on the Initial Screen)

2 B \PPLI HENU

Display the Application Menu Screen.

3. BB

Display the BIN Screen.

4 . Select parameter.
+» 2.2, "Selecting Parameters" (page 7)

S. S

Display the BIN List screen.

6. Select the parameter decision method.

1)Move the cursor to the parameter decision
method.

2 )Press

The decision method selection screen is dis-
played.

Decision conditions for third parameter
Decision conditions for first parameter
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4.2 BIN Measurement Function

REF E?;Bgék 0: ABS 4 pIN LIST »
BNt AL SEE s
BIN2 ML OEE s )
s f1 orE g MR X
BING [L  OEF oEE
BINS ML OEE s
BING I OEF aEE %
BIN? ML OEE s
BiNg [l OEE OEF A%
BING ML OEE s
B0 5 SEE EE ENTER

Decision method setting

BIN1
BIN2
BIN3
BIN4
BINS
BING
BINT
BINS
BINS
BIN10

: ABS 4 BIN LIST »

i

]

RE
HI OFF
LG OFF
HI OFF
' A+ |
HI OFF
LG OFF -
T N
L aFF ¥ Ecr
i BFF

OFF
T -]
L0 OFF OFF EA L3
HI  OFF OFF
L0 OFF OFF
HI  OFF OFF
L0 OFF OFF
HI  OFF OFF
L0 OFF OFF
HI  OFF OFF
L0 OFF OFF EXIT

Reference value
setting

BIN

o
Bl -)

100 p

1

+ SET REFERENCE #  (L/10° ENTER

Reference value
setting

BIN1
BIN2
BIN3
BIN4
BIND
BING
BINT
BINS
BIN3
BINID

~
Gs: % D= ABS
% ®
REF  teme BIN LIST
HI OFF
Ld  CoFF aGFF
HI  r OFF
Li aGFF
HI OFF
Li aGFF n—
I
L OFF ¥} Ect
HI OFF
Li aGFF - -y
e SEE
Ld  fFF aGFF
HI ~ OFF OFF
Ld  OFF aFF
HI ~ OFF OFF
Ld  OFF aFF
HI ~ OFF OFF
Ld  OFF aFF
HI ~ OFF OFF
Ld  0oFF aFF EXIT

Upper/lower limit

value

setting

3 ) Select the parameter decision method.

Absolute value setting method (ABS)

The upper limit value and the lower limit
value for the measurement parameter are
set as absolute numerical values.

. Percentage setting method (%)

ol A reference value is input, and the upper-
limit and lower-limit values are set as per-
centages relative to the reference value.

Setting of the deviation percentage (A%)
A reference value is input, and the upper-
limit and lower-limit values are set as per-
centages relative to the reference value.

AB3S

4) LU Confirm the setting.

| A FAY-4 mode

Set the reference value.

1 )Move the cursor to REF, the reference value set-
ting field.

2) Display the Reference value setting screen.

3 ) Enter the numerical value using the keypad.

4) pEUS / BSUR Select the unit.

5) Iillid Confirm the setting.

7 . Set the upper and lower limit values.

1 )Move the cursor to the HI or LO setting field.

2) Display the upper/lower limit setting
screen.



e
ol ] 2] G
= od

10 %
# SET HI LIMIT =% ENTER

Upper/lower limit value setting

.
cer fgapé D: EEHE 4 BIN LIST *

BNL T 1 iE 583

BN [f 3 A

BIN3 ML OEE 133

BING ML OFE e K3 EED

BINS ML OFE oFE

BNG [} SEF OEF

BIN7 ML OFE oFE

BINg ML OFE oFE

BINS ML OFE oFE

BN L OFE oFE EXIT)

BIN List Screen

99.71pF[ET 0"

morni @.944U
—LIM aFF
momni 5.916mA
FE aFF
HORT] aFF
;] aFF
RIG IHT

i
S
T
T
et | Cecay] o.o0s
A
S
R

E OFF
EED] MORMAL
GE] AUTO 1kR

# BIN * MEHU

BIN measurement result
(within set BIN1 range)

@ 116, 0pF |EEEL] t6.0aMH:

] 1.86a8U
moni B.834U
—LIM OFF

moni 4.812mA
PE OFF

HORT| OFF

OA OFF

RIG INT

ELAY| G.08s

E OFF

EED] HNORMAL
GE| AUTO 1k@

ENENE =l B R =]

||m

* BIN * MEHU

BIN measurement result (out of set range)

4.2 BIN Measurement Function

3 ) Enter the numerical value using the keypad.

4 ) Select the unit.(during ABS setting)

5) Iillid Confirm the setting.

Return to the BIN List screen.

EXIT

Return to the Initial Screen.

The BIN test result is displayed.

NOTE

51

« The BIN tests are performed one by one, beginning
with BIN1, and when the test data falls within the set

range the BIN number is displayed.

» To specify multiple-decision conditions, start with
the conditions group that has the narrowest range.
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4.3 Setting and Activating the Scaling

NOTE

Scaling applies a compensation function to the measurement value.
This function can be used to provide compatibility among measure-
ment devices.

Set the compensation coefficients a and b for the measurement values
of the first and third parameters to compensate by the following
expression.

Compensated value = a X Measurement value + b

Compensated value: the last measurement value

Measurement value: the first or third parameter measurement value
a: integration value of the measured value

b: the value added to measured value

When the first or third parameter is either D or Q, the scaling is applied
to 6 as follows:

0=ax 0+ b

This gives a new value 6', from which D or Q is obtained.

 After powering off on the Scaling Screen, the same screen is dis-
played when the power is turned on again.

* You can also access the Comparator Scaling screen or BIN Scaling
screen from the Scaling screen. In this case, the comparator mea-
surement or BIN measurement is performed on the scaled test
data.

+» Comparator function: 4.1, "Setting and Activating the Comparator" (page
41)
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1 IERSEE

Rl Application Menu Screen

«I«

Vil Scaling setting

<X

5 Compensation coefficients
setting

<«

QM Scaling Screen

Returning to Normal Measurement

«ﬁ«

ol Application Menu Screen

(O nitial Screen

1.

3.

| A4
' I w

o=
zm

(Activate the scaling function.)

Select parameters (the 1st and 3rd parameters)

(to the Constants Setting Screen)

Select compensation coefficient

2 i b

. Set values.

Numeric keypad + FRaUE/ BESUE

EXIT

HENU

APPLI HERU

SCALE

The comparator function, if turned on, the display
returns to the Comparator screen.

*»+ 4.1, "Setting and Activating the Comparator"

(page 41)

The measurement conditions are common for com-
parator measurement and normal measurement. The
second and fourth parameters are changed to those
set before scaling was carried out.
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Setting Method

1.603 @
2.

+ SELECT MENU #

I

EXIT

Menu Screen

1.603
2.

* SELECT MENU

APPLICATION MENU
o 524
=T ED B

Application
Menu Screen

1.6803 Q
1-o000 ‘J

2.2 °

a 1.8080 <J
b @

BB N

% SCALE ON #

Shows the first param-
eter compensation

constant setting.

Shows the third pa-
rameter compensa-

1.

2.

4.

tion coefficient setting. 5

Scaling Screen

1.803 &
N

2,2 °
E Eli.BBBB

* SET SCALE *

SCALE EQUATION
Exne=ake+b

EXIT

Compensation Coefficient Setting

6.

LIA1  (on the Initial Screen)

Display the Menu Screen.

APPLI HERU

Display the Application Menu Screen.

SCALE
OH

Display the Scaling screen.

The scaling function is now activated.

Set the test parameters to be set to the first
and third parameter keys.
+» 2.2, "Selecting Parameters" (page 7)

ab|

Display the Compensation coefficient selec-
tion screen.

Select the compensation coefficients to be
set.

a The setting screen for the compensation
coefficient a is displayed.

b The setting screen for the compensation
-] coefficient b is displayed.



1.603 « I IENER

2.2 °
§ é.aaaa D
=
1.1
+ SET SCALE a = ENTER

Compensation coefficient a

1.763 @ I ERES

[ e

2.2 °

[ab] & oo L O i) C |
[ xt0° NI

0.2

* SET SCALE b # ENTER

Compensation coefficient b

NOTE
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7 . Set the numerical value.

|

Use the numeric keypad to input the desired
value.

Settable range:-999.99 to 999.99

Cancel:

NOTE
When you press and in this order, the dis-

play returns to the previous screen without changing
the set values.

|

1) Set the compensation coefficient ‘b’ in the same
way to coefficient ‘a,” using the keypad.
Settable range:-200.00M to 200.00M

2 )Select the unit.
PSRN Step the units up

Step the units down

&DOWI’] Up _
p/ n/ u/ m/ none/ k/ M

3)[E) Confirm the setting.
8. Em

Return to the Scaling screen.

* The scaled measurement value has no effect on other measure-
ment values. Therefore, even if the same parameter is set for the

first and third parameters, the scaling is carried out with the respec-
tive compensation coefficients.
» The calculation result of scaling for 6 is as follows.
When exceeding 180° , "180.00°" is displayed.
When below -180°, "-180.00°" is displayed.
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4.4 Panel Save Function

With the Panel Save function, it is possible to save all the measure-
ment conditions, except for the interface setting conditions, and up to
thirty different types of OPEN/SHORT/LOAD compensation values.

Control Screen Sequence

1 LEERSEEER MENU
Rl Application Menu Screen PANEL
4 Panel number 1. Select the panel number
selection B 10.30
5 Savmg name setting i HAHE (to the Saving Name Setting Screen)
2. Set the saving name.
s RECH /M B S [UMCLEAR

w

ENTER (Go to the Save data confirmation screen.)
. Confirm the saving name.

VES [N o]

N

o)l Initial Screen
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1.603 ¢ (X EHN XD

2.2 °
LAPPLL HENU |

# SELECT MENU * / EXTT|

Menu Screen

1.6803 €@ APPLICATION MENU

[x]

=l
H

=1

ms

DX

o=

e Joicip
015P]
% SELECT MENU # EXIT
Application Menu
Screen

+ PANEL SAVE #
SELECT PANEL No.

Ho. 1 #rkkx NONE  #xexx
#xkkk NONE  #deesx
MJ weeet NONE  ®xxxs ﬁj
Ho. J/EEEETE I [i] TS T 73
MJ kxexr NONE  kexsx M

Panel Number Selection Screen

LELIS Mo 1 SAVE DATA

z- -8- OFF
aFF OFF
188.8kHZ INT
1.8@8Y B.068s
OFF OFF
oFF HORMAL
AUTO 1k@

YoU SELECTED Ho.1 OK ?
YES H

+ PANEL SAVE * EXIT
Y,

B

Save data confirmation screen

LIRT  (on the Initial Screen)

Display the Menu Screen.

APPLI HERU

Display the Application Menu Screen.

PHHEL
SAVE

Display the Panel number selection screen.

To cancel the saving:
EHIT (the display returns to the Initial Screen.)

PAGE W : change the position of the panel

number (up to No.30)

**NONE*** means that nothing is saved.

Press the panel number to be saved.

The Save data confirmation screen is displayed.
The measurement conditions to be saved are
displayed under the saving name.

NAME
Display the Saving name input screen.
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+ PANEL SAVE # 6

[ TEST_

Enter the saving name.
(up to 20 characters)
ey 1oggles between the alphabet input screen

wi¥E)| and numerical input screen.
ij:l Back space
[Kld:1| Clears the input character.

Saving Name Setting Screen(Roman type)

% PAREL SAVE *

[ TESTI_

. Press to return to the Save Data Con-

firmation Screen.

(Numerical keypad)

8 . Confirm the data to be saved.

LY TEST1

FARA Z- -f- OFEH
COMP OFF
1@8@,8kHz TRIG
l1.@6aU DELA
-LI OFF
OFF SPEE
EAHE AUTO 1k@

E o
= T
m =
el

=3 = =l

HiEIE

=1 el

o m

=] =
m =

OFF
OFF
INT
B.08s
OFF
MORMAL

VES Saves the measurement conditions under
] the name displayed and automatically
returns to the Initial Screen.

‘Wl Returns to the previous screen.

+ PANEL SAVE *

YOU SELECTED Ho.1 0K ?

EXIT

Save Data Confirmation Screen

NOTE

If the comparator mode is set, then when the measurement condi-
tions are saved, as well as the saved measurement conditions, the
{\@L mark is displayed.

If the BIN mode is set, then when the measurement conditions are
saved, as well as the saved measurement conditions, the GITH
mark is displayed.

Under normal conditions of use, the average life of the backup bat-
tery is about 5 years.

If the internal battery becomes exhausted, it is ho longer possible
to save the measurement conditions. You should have the battery
changed by an approved HIOKI service facility (which is charge-

able).

CALIFORNIA, USA ONLY

This product contains a CR Coin Lithium Battery which contains
Perchlorate Material - special handling may apply.

See www.dtsc.ca.gov/hazardouswaste/perchlorate




59
4.5 Panel Load Function

4.5 Panel Load Function

Using the panel load function, saved measurement conditions can be
loaded.

All the measurement conditions, except for the interface setting condi-
tions, and the OPEN/SHORT/LOAD compensation values are load-

able.

Control Screen Sequence

1 IHERSIEED

| A4
' IO w

Rl Application Menu Screen

ViRl Panel number selection

o)l |nitial Screen Loading is completed.

«'«

1. Select the panel number.

o1 [0}

2. Loading

I«

Setting Method

Display the Menu Screen.
2.2
2. [EEm
APPLI MENU
+ SELECT MENU % / EXIT]

Menu Screen

1.603 Q 1 ME 1] (on the Initial Screen)

Display the Application Menu Screen.
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4.5 Panel Load Function

% SELECT MENU *

1.803 @ APPLICATION HMENU
2.2 °

PAHEL
LOAD

Display the Panel Number Selection Screen.

Application
Menu Screen

For each panel number, some of the values cur-
rently saved are shown on the screen.

PANEL LOAD
SELECT PANEL No. ' 4 Select the panel number to be loaded.
Ho. 1 !ESIé— 186.8kHz
cxsrr NONE  esss To cancel the panel load process: E:-:IT
(the display will return to the Initial Screen.)
MJ ;ESIE— I.BBBNHZM %J
[Ty TESTS 1o oo . 0D FAGE N : change the position of the panel
et NONE  sxpsx EXIT number (Up to NOBO)

Panel Number Selection Screen

The Panel Load Confirmation Screen appears.

NAME: TEST3

Confirm loading.

OFF
OFF
INT

Z2- -f8-
OH
l@,88MHz
1.a@al

1 OFF

OFF
AUTO 1kQ

TRIG
DELA
OFF

T =
= ||o
m =11 ul
o=

= < —

SFEE

— ||| o

= = ||=f| o

||~ m||=||=

= = ||| |z
m =

EAHE

B.88s

MORMAL

VES Loads the measurement conditions with

cally returns to the Initial Screen.

YoU SELECTED Ho.d 0K ?

% PANEL LORAD *

the selected panel number and automati-
‘Wl Returns to the previous screen.

EXIT

Panel Load Confirmation Screen

NOTE

If the comparator mode is set, then when the measurement condi-
tions are saved, as well as the saved measurement conditions, the
{\np mark is displayed.

If the BIN mode is set, then when the measurement conditions are
saved, as well as the saved measurement conditions, the I¥
mark is displayed.

Under normal conditions of use, the average life of the backup bat-
tery is about 5 years.

If the internal battery becomes exhausted, it is no longer possible
to save the measurement conditions. You should have the battery
changed by an approved HIOKI service facility (which is charge-
able).
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4.6 Setting the Beep Sound

The beep sound which is produced each time that a soft key is
pressed, and the beep sound which is produced when the comparator
makes decisions, can be turned on and off individually.

Control Screen Sequence

1 IERSE e
7 I

Sl Application Menu Screen

1. Set the beep sound for key input.

o W iy oFF |

2. Set the comparator result.

Vil Beep sound setting

v o o]
KRN ESIT

5 IMEERSEEER

' «'«'«
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Setting Method

1.603 @
2.

+ SELECT MENU #

I

EXIT

Menu Screen

Z| 1.6038 Q

+ SELECT MENU #

APPLICATION MENU
“og% fetl
5 E

Application
Menu Screen 4
/
7
1.603 1y » on
2.2 ° COMP » OFF
[ [oFF
* SET BEEP SOUND * EXIT]

Beep Setting Screen

1. (on the Initial Screen)

Display the Menu Screen.

2.

APPLI MERU

Display the Application Menu Screen.

Display the Beep Setting Screen.

Set whether or not the beep sound is gener-
ated when the key-input is executed.

o N

A beep sound for key input is emitted.

No beep sound for key input is emitted.

Set the beep sound generation in the com-
parator decision.

When the comparator makes a single decision:

=
-
-n

When the comparator result is IN, a beep
sound is emitted.

When the comparator result is LO or HI, a
beep sound is emitted.

No beep sound is emitted when the com-
parator operates.

When the comparator makes two decisions:

=
-
-n

EHIT

When both of these comparator results are
IN, a beep sound is emitted.

When either of these comparator result is
LO or HI, a beep sound is emitted.

No beep sound is emitted when the com-
parator operates.

Return to the Initial Screen.
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4.7 Zoom Display of Measurement Values

The measurement values and comparator decision results can be dis-
played in enlarged form. This function is convenient when the unit is
used under constant measurement conditions.

After powering off on the Zoom Display Screen, the same screen is
displayed when the power is turned on again.

Control Screen Sequence

1 IREERSEEE

| A4
B

Sl Application Menu Screen

« To return to the Initial Screen

exi)

« To measure (during the external trigger setting)

HANU TRIG

ViAWl 7oom Display Screen

o)l Initial Screen

' «'«'«
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Setting Method

I 4.7 Zoom Display of Measurement Values

1.603 ¢|E EDN X

2.2 °
LAPPLL HENU |

+ SELECT MENU x / EXIT]

Menu Screen

Z] 1.603 S appLication MENU

Ix]
=l
o
E -+
ms
>z

O A BN

%+ SELECT HMENU x

Application
Menu Screen

1.607 Q

1.4 °

MANU TRIG [@EXIT

Zoom Display Screen
(Normal Screen)

1.607 Q
| N
1.4 °

LO
Lo reio i1

Zoom Display Screen
(Comparator Screen)

)

(on the Initial Screen)

Display the Menu Screen.

APFLI HERU

Display the Application Menu Screen.

Display the Zoom Display Screen.

EXIT

Return to the Initial Screen.

When the external trigger mode has been set
and a single sample test is required press

HAKU TRIG ||
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4.8 System Reset

All of the settings will revert to the factory original settings.
Control Screen Sequence

EXIT Return to the Initial Screen.

o)l Initial Screen

B Initial Screen
‘ 2
2 [N oo
A4
Reset to factory defaults.
7
5 R

Setting Method

1.803 Q 1 LILTN  (on the Initial Screen)

Display the Menu Screen.
2.2 ° D O 03
2 .

Display the Application Menu Screen.
Eﬁi!!ﬂﬂﬂn

* SELECT MEND % EXIT
Menu Screen G
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N

1.803 S appLicaTion HEND

conme [l BIH [McoNT
0H HEAS

PAHEL |l FAHEL
LOAD |WSAY

CFO) D I

oo

N
N
o
]
3
=)
Zm

%+ SELECT HMENU x

Application
Menu Screen

ALL SETTINGS ARE INITIALIZED.

EXIT

+ SYSTEM RESET #

System Reset Screen

The settings established at the factory:

RESET
Display the System Reset Screen.

Reverts to the factory settings and the Initial
Screen is displayed.

To cancel the system reset:

(2400 Return to the Initial Screen.

Measurement parameters |Z |, 6
Measurement frequency 1 MHz
Measurement signal level Open-circuit voltage
(V) setting
Open-circuit voltage (V) set 1.000 V
value
Constant current (CC) set 10.00 mA
value
Limit function OFF
Voltage limit set value 1.000 V
Current limit set value 20.00 mA
Open-circuit compensation OFF
Short-circuit compensation OFF
Load compensation OFF

Trigger setting Internal trigger
Trigger delay setting 0s
Measurement speed NORMAL
setting

Measurement range AUTO

Beep sound setting ON for key input

OFF for comparator

Panel save All contents clear

Comparator (both first and third parameters):
Comparator setting Absolute value setting

Absolute value
setting

Percent set values

First parameter Reference value: 1000
Upper and lower limit: OFF

Upper and lower limit values
both OFF

Third parameter Reference value: 10
Upper and lower limit: OFF
BIN mode (both first and third parameters):
Mode setting Absolute value setting

Absolute value Upper and lower limit: OFF

setting
Percent set values

First parameter Reference value: 1000
Upper and lower limit: OFF

Third parameter Reference value: 10
Upper and lower limit: OFF

Scaling setting value (compensation coefficient a for the
first and third parameters):

a: 1.0000, b: 0
Display digits setting (First to 4th parameters)
All four digits

LCD display: ON
Voltage and Current monitor:
ON

RS-232C, 9600bps, CR+LF

Display setting

Interface setting
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4.9 Continuous Measurement Function

NOTE

It is possible to read in order measurement conditions which have
been saved using the panel save function, and to perform continuous
measurement.
Up to five panel numbers can be selected in a page for the continuous
measurement.

Panel numbers for each page

Page Panel numbers
1 No.1 to No.5
No.6 to No.10
No.11 to No.15
No.16 to No.20
No.21 to No.25
No.26 to No.30

o O~ WN

After powering off on the Continuous Measurement Screen, the same
screen is displayed when the power is turned on again.

When different measurement conditions (measurement frequencies
and measurement signal levels) are assigned to respective panel
numbers, it is possible to simply evaluate characteristics of the test
sample.

When the measurement conditions assigned to the panel number are
intended for the BIN measurement mode, normal measurement is
performed instead of BIN measurement.
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Control Screen Sequence

1 Meqsurem ent conditions 4.4, "Panel Save Function" (page 56)
setting

Pl Initial Screen

APPLI MENU

VAWl Application Menu Screen

«'«ﬁ«

Continuous measurement OH/ . .
5 setting OFF Specify the measurement settings

for each panel.

MANU TRIG Start measurement

EXIT Return to the Initial Screen.

<

o)l Initial Screen

Setting Method

1 . With the panel save function, save the mea-
surement conditions.
%+ 4.4, "Panel Save Function" (page 56)

The continuous measurement is performed for
the first and third parameters which have been
saved.

1.603 | ED CD
2 « LI  (on the Initial Screen)

ElEN

2.2 7 Display the Menu Screen.
run i
3. EEED

Display the Application Menu Screen.

% SELECT MENU * EXIT

Menu Screen



Setting Method
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1.603 Q APPLICATION HMENU
2.2
R R EER
* SELECT MEWU x EXIT]
Application Menu
Screen

[P TEST1
Ll c--0 zee.okHz (ALW

Ho. 7| REFE ##+ HO USE ##x

(TP TEST3 PAGE
[i® c--0 1.0806MHz (HLF upP

TYA TESTS
RIS c=-0 1@.@68MHZ
+ CONTINUOUS MERS + Mty 1233

Continuous Measurement
Setting Screen

COHT |
MEAS

Display the Continuous Test setting screen.

oH/

OFF
Set whether measurement of each panel
number is executed or not.

iy / [ :Scroll the panel numbers in a
vertical direction.

When a continuous measurement is executed:
The panel save conditions or previous test

results are displayed.

When a continuous measurement is not exe-
cuted:
**NO USE*** js displayed.

The panel numbers which are not saved or which
are invalid even if saved (when the both first and
third parameters are off) are not displayed.
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g i o
xxx NO USE  xxx

g 5 T o
g N ok

+ CONTINUOUS MERS + Mty 1233

Continuous Measurement
Result Screen

6.

MANU TRIG

Press this key to start measurement.

The measurement result is displayed when the
measurements of each panel numbers are termi-
nated.

When the comparator measurement, individual
decision result and AND result are displayed.
When BIN measurement, only the test data
obtained from the first and third parameter set-
tings are displayed. (The BIN measurement is
not performed.)

If the displaying page is switched to other page
after measurement completed, the displays of the
measurement result are disappear.

When 238l is pressed during a continuous

test, the measurement is canceled and the dis-
play returns to the Initial Screen.

EXIT

Return to the Initial Screen.

The continuous measurement can be executed
from the EXT 1/O connector.
++ 5.3, "Measurements Using EXT I/O" (page 80)
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4.10 Setting the Number of Displayed Digits

The number of effective digits for measurement can be set on a
parameter-by-parameter basis.

Control Screen Sequence

Il Initial Screen

| A4
H---

I

Rl Application Menu Screen

Set the number of digits to be displayed.

Y BN

EXLT Return to the Initial Screen.

Vil Displayed Digits setting

o)l Initial Screen

'«'«'«

Setting Method

1.803 O 1 AT 0l (on the Initial Screen)

oPEN [ storT [ LonD | Display the Menu Screen.
2.2 °
2. [EED

Display the Application Menu Screen.
APPLI MEHU

% SELECT MENU # EXIT
Menu Screen G
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I 4.10 Setting the Number of Displayed Digits

N

3 I 11T

1.803 S appLicaTion HEND

Display the Displayed Digits Setting Screen.

copr g oah Raent
2.2 - |0 D FE
ser o ]
015 B
+ SELECT MENU = EXIT]
Application
Menu Screen
4. =8 ES
1. 603 o[FERW 4 EN Set the number of displayed digits for each
parameters.
W 4 B
5 o n 4 Settable range:3 to 5 digits
’ p— p— Note that the decimal point is displayed in differ-
W 4 ¥ ent ways according the parameter type.
* Normal measurement mode, Comparator
mode, and BIN measurement mode (excluding
# SET No. OF DIGITS # EXIT] A%):
Displayed Digits Setting Screen Setting Parameters
value 0, Q D Others
5 XXX XX X XXXX Up to 5 digits
4 XXX.X X.XXX | Up to 4 digits
3 XXX XXX Up to 3 digits

* A% setting in Comparator and BIN mode

Svegltlijr;g All parameters
5 XXX. XX %
4 XXX. X %
3 XXX %

EXIT

Return to the Initial Screen.
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4.11 Setting for Display

Control Screen Sequence

B Initial Screen

| \v4
B

VAWl Display setting

In some applications, such as on a production line or where EXT I/O or
interfaces are used, it may not be necessary to display measurement
values. This unit allows ON/OFF settings of the display and voltage/
current monitors (Vmoni, Imoni) to be made.

» Turning off the LCD display helps save power, as the LCD display
and backlight remain off. Moreover, the measurement time is
reduced due to the fact that measurement values and Vmoni and
Imoni indications need not be displayed.

» When the voltage and current monitors are turned off, the measur-
ing time is also reduced due to the fact that the Vmoni and Imoni
indications are not required.

7

Rl Application Menu Screen

7

Backlight setting, voltage and current monitors
display setting

\v4 0 N oFF ]

EXLT Return to the Initial Screen.

o)l Initial Screen

Setting Method

1.803 &
2,2 °

% SELECT MENU #

1. (on the Initial Screen)
Display the Menu Screen.

iois fo Jve
2 . APPLI HEHU

Display the Application Menu Screen.
Eﬁi!!ﬂiﬂ!“

EXIT

Menu Screen
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N

EIENEIN
N

1.603 @ APPLICATION MENU

corp(ll BIN [MconT
OH HEAS

% SELECT MENU *

Application
Menu Screen

Z 1.6803 &
LIBE ) o

OFF

2.2 7 |v/Iinoni
pispLay ® O N

EXIT

% SET DISPLAY *

Display Setting Screen

DISP

Display the Display setting screen.

Set the display.

Setting for backlight (LIGHT&DISPLAY)

The backlight remain on permanently.

OFF The backlight remain off permanently.
The backlight go out approximately 5 sec-

onds after the touch panel is last touched.
When the backlight are off, the measure-
ment time is reduced, as Vmoni and Imoni
do not display indications.

Turning on the backlight again
When the touch panel is touched after the display and
backlight have gone out, they will come on again.

Setting for Voltage and Current Monitors (Vmoni,
Imoni) (V/Imoni DISPLAY)

0N The voltage and current monitors display
-J indications.

OFF The voltage and current monitors do not
-] display indications.

The measurement time is reduced, as
Vmoni and Imoni do not display indications.

«» Measurement time:7.3, "Measurement Time" (page
184)

EXIT

Return to the Initial Screen.
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4.12 Key Lock Function

When the key lock function is turned on, all of the keys become inop-
erative, so that no control via the touch panel is possible, and the val-
ues of the settings are all frozen and preserved.

Turning the Key Lock On and Off

This function is activated using the key lock switch on the rear panel of
the unit.

The key lock function can only be used when the screen is displaying
the Initial Screen, Comparator Screen, BIN Screen, Scaling Screen,
Zoom Display Screen, or Continuous Measurement Screen.

f@u U@\

NOTE * In the case of external triggering, the key lock does not apply to the

ICIRE -

» Even if the power supply is interrupted, the key lock function is not
canceled.
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Applications

5.1 Comparator Decision

This chapter describes two comparator decision methods as applica-
tions.

» Making decisions for two items simultaneously

» Sorting a single item into five bands

Making decisions for two items simultaneously (ABS and % settings).

Example
Parameters Comparator | Setting value
First parameter: ABS Upper limit value 110 nF
static capacitance (Cs) Lower limit value 100 nF
Third parameter- Reference value  -85°
P ' % Upper limit value 5% (-80.75°)

phase angle (0)

Lower limit value  -5% (-89.25°)

The results of

the decisions .
. Comparator decisions
First parameter

HI HI/ LO HI/ IN HI/ HI
Upper limit value
0nFA) N | Lo IN/ IN IN/ HI
Lower limit value
(100nF) | o | LO/LO LO/ IN LO/ HI
Lo Lower IN Upper Hi
limit value limit value
(-5%) (5%)

Third parameter

In this manner, two decisions can be made simultaneously. Further, it
is possible to check the decision results for two different parameters at
the same time, and thereby to determine what quality zone the object
which is being measured falls into.
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Sorting a single item into five bands (% setting).

Two decisions can be made relating to the same item, so as to obtain
five different combinations of results.

Example

Parameter Setting value
Reference value 300 Q

First parameter : Impedance (2) Upper limit value 10%
Lower limit value 5%
Reference value 300 Q

Third parameter : Impedance (2) Upper limit value -5%
Lower limit value -10%

The results of

the decisions .
Comparator decisions

First parameter | Third parameter

Band 1 HI HI

First parameter Upper limit value
10% (330 Q)

Band 2 IN HI

First parameter | ower limit value
5% (315 Q)

_ Band 3 LO HI
Third parameter ypper limit value
-5% (285 Q)
Band 4 LO IN

Lower limit value
-10% (270 Q)
Band 5 LO LO

Third parameter

It is possible to sort the objects under measurement into five bands
according to the results of the decisions relating to the first and the
third parameter. (This can also be done using the ABS setting.)
Various other possibilities can be used for the settings, according to
requirements.
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5.2 External Interference

This unit is designed to be resistant to errors caused by interference
from the power supply line. However, if the level of the interference is
particularly large, this can cause measurement errors or faulty opera-
tion.

Refer to the examples given below for examples of countermeasures
which can be taken against interference which has caused faulty oper-
ation etc.

Countermeasures Against Interference from the Power Supply Line

Grounding by using a
protective ground
wire

Inserting a noise filter
in the power supply
line

Fitting an anti-interfer-
ence ferrite core on
the power cord

If noise is present in the power supply line, its influence can be moder-
ated by the following countermeasures:

The unit is constructed so as to be provided with protective grounding
via the ground lead in the power cord.

This protective grounding serves the important function, not only of
avoiding the possibility of electric shock to the operator, but also of
eliminating noise from the power supply line by the provision of an
internal filter.

Be sure to connect the unit to a properly 3-wire power supply socket,
using the grounded power cord which is supplied with the unit.

Any excessive noise present in the power supply line can be sup-
pressed by purchasing a socket type noise filter (generally available
commercially) which can be inserted into the power supply socket,
with the unit connected to the output of the noise filter.

Various types of such socket type noise filters are readily available
from specialist manufacturers.

Pass the power cord through a commercially available anti-interfer-
ence ferrite core, and fix it on the power cord as close as possible to
the AC power inlet of the unit, so as to suppress noise from the power
supply line. Further benefit can often be obtained by fitting another
anti-interference ferrite core on to the power cord at its other end, as
close as possible to the plug which connects to the power supply out-
let.

Moreover, if the internal diameter of the ferrite core allows, winding the
power cord several times around the ferrite core may further reduce
the amount of noise. Various types of such anti-interference ferrite
cores or ferrite beads are readily available in the market from special-
ist manufacturers.
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5.3 Measurements Using EXT I/O

5.3.1 EXT I/O Connector

The EXT 1/O connector has the following functions.
 To output signals containing the comparator result
¢ To output the end of measurement (EOM) signal

« To receive an external trigger signal

» To select the panel number to be loaded
« To display the result of BIN sorting

Connector used « 57RE-40360-730B (D29) (made by DDK)

Compatible connector < 57-30360 (solder cup connector without rib, made by DDK)
» 57-30360R (solder cup connector with rib, made by DDK)

* RC30-36P (made by HIROSE ELECTRIC CO.,LTD.)

19, . 36

= =y
>

1. 18

Pinouts for the EXT I/O Connector
Pin number Si%r;?][lgne le] Pin number Si%r;arlrl](leine 1/0

1 TRIG Input 19 LD1 Input
2 LD2 Input 20 LD3 Input
3 LD4 Input 21 LD5 Input
4 M-HI Output 22 M-IN Output
5 M-LO Output 23 S-HI Output
6 S-IN Output 24 S-LO Output
7 AND Output 25 EOM Output
8 BIN1 Output 26 BIN2 Output
9 BIN3 Output 27 BIN4 Output
10 BIN5 Output 28 BIN6 Output
11 BIN7 Output 29 BIN8 Output
12 BIN9 Output 30 BIN10 Output
13 OUT OF BINS| Output 31 Unused —
14 Unused - 32 Unused -
15 EXT.DCV Input 33 INT.DCV Output
16 EXT.DCV Input 34 INT.DCV Output
17 EXT.COM Input 35 INT.GND Output
18 EXT.COM | Input 36 INT.GND | Output




Signal Lines for the EXT I/O Connector
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All input and output signals are all negative logic.

M-HI, M-IN, M-LO

S-HI, S-IN, S-LO

AND

BIN1 to BIN1O,
OUT OF BINS

EOM

EXT.DCV,
EXT.COM

INT.DCV,
INT.GND

TRIG

LD1to LD5S

Output signal of comparator result
These lines output the comparator result for the first parameter.

Output signal of comparator result
These lines output the comparator result for the third parameter.

Output signal of comparator result

This signal is used to comprehensively evaluate the decision results
for the first and third parameters.

This signal is output only if both the first parameter comparator result
and the third parameter comparator result are IN.

Output of BIN test result
LO is sent to the signal line associated with the result of the BIN mea-
surement.

End of measurement signal

This signal is continuously output during measurement. When this
signal is HI, the most recent comparator result is used for the evalua-
tion. The next trigger signal can also be input.

These are terminals for supplying a power supply voltage from an
external device. This enables the unit to be connected to an external
device while maintaining the isolation. The range of power voltage
which can be connected is from +5 to +24 volts DC.

These lines output +5 VDC and COM from the unit.

Trigger signal
When the external trigger is enabled for the 3535, measurement is
begun when this signal is input.

Panel load signal

This signal is used to select panel numbers stored using the panel
save function. When a panel number has been selected using this
signal at the input of a trigger signal, the 3535 loads the measurement
conditions for the panel number and then begins measurement. The
table below shows the selectable panel numbers.

Panel 01 I p2 LD3 LD4 LD5 . FaNe p1 D2 LD3 LD4 LD5 - a%€l D1 LD2 LD3 LD4 LD5

number number number

1 L H H H H 11 L L H L H 21 L H L H L
2 H L H H H 12 H H L L H 22 H L L H L
3 L L H H H 13 L H L L H 23 L L L H L
4 H H L H H 14 H L L L H 24 H H H L L
5 L H L H H 15 L L L L H 25 L H H L L
6 H L L H H 16 H H H H L 26 H L H L L
7 L L L H H 17 L H H H L 27 L L H L L
8 H H H L H 18 H L H H L 28 H H L L L
9 L H H L H 19 L L H H L 29 L H L L L
10 H L H L H 20 H H L H L 30 H L L L L
L: LOW level input/ H: HIGH level input Invaid H H H H H

L L L L L
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5.3.2 Circuit Construction and Connections for
the EXT I/O Connector

The circuit construction for the EXT 1/0O connector is shown in the fig-
ure. Except for the power supply lines, all of the input and output sig-
nal lines are insulated by photocouplers.

» The insulation of the signal lines is for eliminating mutual influences

ACAUTION between the signals. Any device which is connected to the 3535 unit

Circuit
configuration

should always be properly protectively grounded. If proper connec-
tion to a protective ground is not established, there is a danger of
damage to the insulation.

* The voltage of the external DC power supply to be connected to the
EXT DCV and EXT COM terminals should be from 5V to 24 V. Do
not supply DC voltage greater than 24 V. If you do, there is a danger
of damage to the unit. Moreover, for driving the circuitry, connect
any device which is capable of providing an output current of more
than 200 mA.

» Do not connect unused pins (pins 14, 31, and 32).

o Internal DC power supply (5 V)
pull . INT.DCV *1
ull up resistors o External DC power supply (5 to 24 V)

4.7 KQ(LAW) é%é% EXT.DCV

— o M-HI
YT
— ° BIN1
ang ol |
= — ° EOM
— =W E
—_ — ° TRIG
=g W __
’_ * ° LD5
4.7 kQ)(1/4W) External DC power supply (COM)
EXT.COM *1
T o Internal DC power supply (COM)
= Ground connectionto INT.GND

the chassis of the unit
*1: Connect when using the internal 5 V power supply
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NOTE » The internal DC power supply of 5 VDC is provided between INT
NiL DCV and INT GND. The maximum current capacity is 100 mA.

Do not connect any external circuit whose current consumption is
greater than 100 mA.

* INT GND is grounded to the chassis of the 3535 unit.

* When using the EXT 1/O connector, be sure always to supply
power to the external DC power supply.

» The output signal low level output current is a maximum of 30 mA.
If a current greater than this is required, you should connect a tran-
sistor circuit using a current amplifier driven by an external power
source or the like externally.

5.3.3

Electrical Characteristics of the Output
Signals

The output signals are the collector outputs of the photocouplers, and
are connected to the external DC power supply (EXT. DCV) via 4.7 kQ
pull-up resistors provided internally to the 3535 unit.

The relationship between the external DC power supply voltage, the
voltage of the output signals, and the current, is as shown in the fol-

lowing table:
Output signals (internal pull-up resistors 4.7 kQ) [V]
External DC power
supply voltage [V] High level Low level (Output current)
(10 mA) (30 mA)

5 5

12 12 0.9 11

24 24

The above value is for reference only, and not a guaranteed value.
Direct connection of a circuit whose input voltage V,, is regulated to a
maximum of 0.8 V or the like is not possible.

In such a case, keep V,_below 0.8 V by incorporating a transistor or a

drive capable buffer circuit or the like.

5.3.4

/O Signal Timing

Decisi diti i Comparator decision conditions
ecision condition settings BIN decision conditions
| (The external trigger mode is select-

| | ed.)
Trigger signal input
oy (I

¢ After ¢ ¢ Comparator or BIN measurement re-
measuremen sults are output to the associated sig-

( Comparator result output ) nal line.

*1: When the panel number has been selected by the panel load signal and
the trigger signal is received from the EXT 1/O connector, the measure-
ment conditions of the panel number are loaded before measurement.

+» Example of measurement timing (Approx.)(page 84)
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Example of measurement timing (Approx.)
o T1 T4
P B —p uqo_
I | I S
(Measurement start TRIG 1100 Hs |y
signal) | . :
: T2 ! T3 :
—>' ¢ »,
' 300 ps + a1 6 ms *2 |
(End of Measurement EOM ! l £
signal) o ! : |
I IN LO AND ; : . : _
(Comparator :Prewousdemsm)y i Decision
result OUtpUt) BIN1 to BIN1O result ! : result
OUT OF BINS 15 . |
| 300 ps :
(Panel load signals) LD1 T i COHI :
LD2 T | LO l
LD3 COHE I HI l
LD4 ' Lo ! HI !
D5 | HI | CHI |
> < :
Current test conditions | Following test conditions
Panel number 8 Panel number 2

*1: o depends on the component and the trigger delay
*2: Reference value with FAST measurement speed, Averaging OFF and Z mea-
surement selected.

T1 Minimum time period for trigger signal recognition

T2 Time period from trigger to circuit response

T3 Time period for measurement

T4  Minimum time period from end of measurement to next trigger

T5 Time period from trigger input to panel load signal recognition. After this
length of time has elapsed, the LD signal can be changed.

¢ 7.3, "Measurement Time" (page 184)

NOTE When the selected panel number falls under either of the following
NViL conditions, the 3535 begins measurement without loading the mea-
surement conditions:
» The selected panel number is not stored.
» Both the first and third parameters are set to OFF.

When the measurement conditions are loaded, the external trigger is
always set.
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5.3.5 Measurement on the Continuous Measure-
ment Screen

On the Continuous Measurement Screen, when a trigger signal is

input via the EXT I/O connector, or when the key on the
screen is pressed, then the decision result is output on the comparator
result output signal line of the EXT 1/0O connector after measurement is
completed for all the panel numbers that must be measured on the
screen according to the setting.

When performing continuous measurement with panel numbers 6, 8,
and 10 for example.

Ot [

Ho. 7| [GFIAM #+x HO USE %%

A (50 oo anp I
B 500 oo

+ CONTINUOUS MERs + EILIICE

Continuous Measurement Screen

Example of measurement timing

TRIG
(Measurement start signal)

EOM
(End of Measurement signal)

M-IN, S-IN, AND

result

(Comparator result output)

AND

M-IN

S-IN

M-HI, M-LO,
S-HI, S-LO

NOTE

|
Previous test V Test result

If all of the decision results are IN, then LO is output.

If all of the decision results of the first parameters are IN, then LO is
output.

If all of the decision results of the third parameters are IN, then LO is
output.

No output

On the Continuous Measurement Screen, the panel load signals
(LD1 to LD5) cannot be used.
«» Continuous test: 4.9, "Continuous Measurement Function" (page 67)
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5.4 Using the 9442 Printer (option)

Using with the optional 9442 PRINTER and 9444 CONNECTION
CABLE, the measurement values and screen display copy can be
printed out.

5.4.1 Preparation before Connection

Necessary items * 9442 PRINTER
* 9443-01 AC ADAPTER (for Japan)

9443-02 AC ADAPTER (for EU)
* 1196 RECORDING PAPER

To connect the main unit and printer:
* 9444 CONNECTION CABLE

Setting of the 9442 PRINTER

Change the settings of the software dip switches (DIP SW) to use the

9442 for the 3535.

e The 9442 is shipped with the function settings for use with the
HIOKI 3166 CLAMP ON POWER HIiTESTER. Before using, always
change the settings of the DIP switches.

» For details on the operations and handling of the printer, refer to the
operation manual supplied to the printer.

« For the printer, use the 1196 RECORDING PAPER (thermal paper,
10 rolls) or an equivalent.

Procedure

1 . Turn off the power of the 9442,

2. Turn on the power while pressing the ON LINE button. Release
the button after a list of the current settings starts printing out.

The print out of the current settings is followed by the prompt:
Continue? :Push "On-line SW*®
Write? :Push “Paper feed SW*

3 . Press the ON LINE button to change the settings.

"Dip SW-1" is printed to make a settings for DIP SW 1.
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For switches one to eight of the DIP SW1, set the ON/OFF sta-
tus as shown in the table below.

To set to ON, press the ON LINE button once and to set to OFF, press
the FEED button once.

The setting is printed out after the ON LINE or FEED button is pressed

to allow to confirm the new setting.
To change the settings, repeat from step 1.

: Use these settings for the 3535

Software DIP SW 1 settings

i : ON OFF
Switch No. Function (Press ON LINE) | (Press FEED)
1 Input method Parallel Serial
2 Printing speed High Low
3 Auto loading Enable Off
4 CR function Carriage return Carriage return
and line feed
5 Setting command Enable Disable
6 Printing density OFF
7 (set to 100%) ON
8 ON

After switch eight is set, the following messages are printed out.
Continue? :Push "On-line SW*
Write? :Push “Paper feed SW*

Press the ON LINE button and provide the following settings for
DIP SW2 and DIP SW3.

Software DIP SW 2 settings

i ; ON OFF
Switch No. Function (Press ON LINE) | (Press FEED)

1 Print mode Normal printing |Condensed print-
(40 columns) ing (80 columns)

2 User-defined characters |Enable Disable

back-up

3 Character type Ordinary charac- |Special charac-
ters ters

4 Zero font 0 (0]

5 International character |ON

6 set ON

7 ON

8 ON
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Software DIP SW 3 settings
. . ON OFF
Switch No. Function (Press ON LINE) | (Press FEED)
1 Data bit length 8 bits 7 bits
2 Parity permission Without With
3 Parity condition Odd Even
4 Flow control H/W BUSY XON/XOFF
5 Baud rate OFF
6 (19200bps) ON
7 ON
8 OFF
6 . After setting for the switch number 8 of DIP SW 3 is made, press
the ON LINE or FEED switch to complete settings.
The following message is printed out.
Dip SW setting complete!!
5.4.2 Connection Method A\

/N\WARNING

Procedure

To avoid electrocution, turn off the power to all devices before
plugging or unplugging any cables or peripherals.

Connect the 9442 PRINTER to the RS-232C connector of the 3535.
Before connection, complete any necessary settings on both the
printer and the 3535.

Turn off the power of the main unit and printer.

Connect the 9444 CONNECTION CABLE between the main unit
and the printer.

After turning on the power of the main unit, turn on the power of
the printer.
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5.4.3 Print Mode Setting and Printout

Control Screen Sequence

Il Initial Screen

‘ 2

2 CTEE o
3l Application Menu Screen INTER
Vil Interface Setting Screen PRINT

1. Select the print type.

it Jouro R wini
- B

o)l Print mode setting

Wl Initial Screen

'«'«'«'«

Setting Method

1.603 @ 1. (on the Initial Screen)
Display the Menu Screen.
2.2 -

2.

Display the Application Menu Screen.
APPLI MEHU

% SELECT MENU # EXIT
Menu Screen G
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N

* SELECT MENU #

3.

1.603 @ APPLICATION MENU

Application
Menu Screen

+ INTERFACE # EXIT

INTERFACE w9442 PRINTER

ED BB

PRINTING MODE w% MANUAL 5-

EN 0D

Print Mode Setting Screen

OENaE

98,237 pF |EEEL] tse.okH= |

u 1.@@al
mohi 1.8648U
16. 18kQ = oFr
mor i B.HE2mA
PE OFF
HORT| OFF

OA OFF

RIG INT
ELAY| B.88s

E OFF

EED| HMORMAL
GE| AUTOD 1B@kQR

HAHU TRIG | MEHU

0.001

-90.1 °

1 1 B | e o 2D |

||

Example of printing: Screen copy

IHTER
FACE

Display the Interface setting screen.

9442
PRIHT

Display the Print mode selection screen.

Select the print mode.

Screen copy printing
Prints out the Initial Screen copy.

Auto printing
Prints out the measurement values after
measurement.

Manual printing
Prints out the measurement values only

when [gdtllf on the Initial Screen is
pressed.

utTo

= == Lyl
o =Ly}
= =
[— ==

[y l%]
[=ly]
nn

M| Screen Copy Mode

Press on the Initial Screen to start printing.
During printing, is not displayed, and all
keys are invalid.



Example of printing: Auto printing

1.

2.

3.

4.

Normal measurement

Cs 9761p F |Z 16.31k  ohm
D 0.013 |PH -90.8 deg
Comparator executing

‘CS 98.41p F HI |D 0.001 LO ‘
BIN measurement

‘CS 98.36p F |D  0.001 BINZ‘
Continuous measurement

PANEL No.6: TEST1

Cs 97.82p FIN |D 0.002 LO
PANEL No.8: TEST3

Cs 99.73p F IN |D  0.033 IN
PANEL No.10: TEST5

Cs 1034p F IN |D 0.353 IN

Example of printing: Manual printing

1.

2.

3.

Normal measurement
Cs 97.61p F |Z 16.31k ohm
D 0.013 |[PH -90.8 deg
Comparator executing
‘CS 98.41p F HI |D  0.001 LO ‘
Continuous measurement

0.001

‘ Cs 9836p F | D

BIN2 ‘

1.
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FII.ITIZI Auto Print Mode

The measurement values are printed out when
the measurement is completed.

When the continuous measurement is per-
formed, the measurement values are printed out
when each measurement for the panel number is
completed.

When automatic printing is selected, the external
trigger mode is enabled.

When automatic printing is selected and a com-
puter is connected to the 3535 instead of the
9442 PRINTER, test data can be transmitted to
the computer.

The following RS-232C communication settings
should be made on the computer.

» Baud rate: 19200bps
» Data length: 8 bits

» Parity: none

» Stop bit: 1 bit

* Flow control: none

LELEHYN Manual Print Mode

Regardless of the trigger settings, the measure-

ment values are printed out when (Wil on the
Initial Screen is pressed.

* When the measurement value is not stabilized
because of changing the range by auto-rang-
ing, “OVERFLOW” may be printed out.

Press after the measurement value is
stabilized.

» The examples of the output results are same
as 1 and 2 of the auto print mode.

2408 Return to the Initial Screen.
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GP-IB/RS-232C

Interface

This chapter contains information relating to the GP-IB and RS-232C
interfaces, and uses the following symbols to identify which informa-
tion is relevant to each interface. Sections without these symbols per-
tain to both interfaces.

. GP-IB only
: RS-232C only

Before Use

» Always be sure to secure the GP-IB/ RS-232C cable to the interface
connector by tightening up the fixing screws.

It is vital that the proper data format is used when inputting com-
mands with data values to the 3535.

6.1 Overview and Features

» The beeper sound can be turned on and off.
» The unit can be reset.

» The test result can be printed out by connecting the 3535 to the
optional 9442 PRINTER.

» |IEEE 488.2-1987 standard (essential) commands can be used.

» This unit is compliance with the following standard.
Compliance standard : IEEE 488.1-1987

» This unit is designed with reference to the following standard:
Reference standard : IEEE 488.2-1987

« |If the output queue becomes full, it is cleared and a query error is
generated. This differs from the IEEE 488.2 specification, which
only stipulates the clearing of the output queue and the outputting of
a query error when a deadlock state occurs, that is, when both the
input buffer and the output queue have become full, and continua-
tion of processing has become impossible.
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6.2 Specifications

6.2.1 Specifications of RS-232C

Transfer system

Communication: Full duplex
Synchronization: Start-stop synchronization

Baud rate 9600, 19200 bps
Data length 8 bits

Parity none

Stop bit 1 bit

Message terminator CR+LF, CR
(delimiter)

Flow control none

Electrical characteristic

Input voltage levels
5t 15V ON
-15 to-5V OFF

Output voltage levels
5to 9V ON
-9to-5V OFF

Connector

RS-232C Interface Connector Pin Assignments

++ 6.3.1 "Attaching the Connector" (page 96)

(D-sub 9Pin male connector with #4-40 inch screws)
The connector is for terminal (DTE).

Recommended cable:

e 9637 RS-232C CABLE (for PC/AT machines)

e 9638 RS-232C CABLE (for PC98 series)




6.2 Specifications I
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6.2.2 Specifications of GP-IB

Interface Functions

SH1
AH1
T6

L4

SR1
RL1
PPO
DC1
DT1
Co

All source handshake functions
All acceptor handshake functions

Basic talk functions

Serial poll function

No talk-only mode

The talker cancellation function with MLA
(My Listen Address)

Basic listener functions

No listen-only mode

The listener cancellation function with MTA
(My Talk Address) is provided.

All service request functions
All remote/local functions
No parallel polling function
All device clear functions
All device trigger functions
No controller function

ASCII codes are used.
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6.3 Connection and Setting

6.3.1 Attaching the Connector A\

/\WARNING

/N\CAUTION

« To avoid electrocution, turn off the power to all devices before
plugging or unplugging any of the interface connectors.

* To avoid damage to the instrument, do not short-circuit the ter-
minal and do not input voltage to the terminal.

The mounting screws must be firmly tightened or the unit may not per-
form to specifications, or may even fail.

RS-232C connector

Connect the RS-232C cable.

To connect the 3535 to the controller
(DTE), use a crossing cable compati-
54321 ble with the connectors on both the
3535 and the controller.

D-sub 9Pin male connector
with #4-40 inch screws

The I/O connector is designed for the terminal (DTE).

) . CCITT EIA JIS Signal
Pin No. Functions —
Circuit No. | Code Addr. | Code Addr. Name
1 [(Unused)
2 |Receive Data 104 BB RD RxD
3 |Send Data 103 BA SD TxD
4 |Data Terminal 108/2 cD ER DTR
Ready
5 |Signal Ground 102 AB SG GND
6 |(Unused)
7 |Requestto Send 105 CA RS RTS
8 |Clearto Send 106 CB Cs CTS
9 |(Unused)
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When connecting the 3535 and PC/AT (DOS/V)

Use a crossing cable comprising two D-sub 9Pin female connectors.

Cross connection

D-sub 9pin female
3535

Pin No.

DCD

RxD

TxD

DTR

GND

D-sub 9pin female

DSR

RTS

CTS

O O N O O B W| N

GP-IB connector

Connect the GP-IB cable.

{

ull] W=
] W=
u] (A=
] W=
L] mn ]
ull] W=
] W=
] W=
ull] W=
L] mn | ]
ull] W=
] W=

)

PC/AT Recommended
Pin No. cable:
t |Dbeb HIOKI
2 ?;(B 9637 RS-232C
CABLE (1.8 m)
4 | DIR
5 | GND
6 | DSR
7 RTS
8 |CTS
9

Recommended cable:

HIOKI

9151-02 GP-IB CONNECTOR CABLE (2 m)
9151-04 GP-IB CONNECTOR CABLE (4 m)



98

I 6.3 Connection and Setting

6.3.2 Setting the Communication Conditions
Setting Method

1.803 &
2.2 °

% SELECT MENU

o ew |

EXIT

Menu Screen

1.608
2.

% SELECT MENU *

APPLICATION MENU
cog f2AL

SCALE | PAHEL | PAHEL
OH|W LOAD |MSAVE

Application Menu
Screen

INTERFACE w RS-232C

oP-16] i

BAUD RATE # 9600bps
J600) k]

TERHINATOR W CR+LF

m

+ INTERFACE *

EXIT

RS-232C interface setting

INTERFACE W GP-IB

B BB

ADDRESS w» 1

TERMINATOR w LF

CRALF

+ INTERFACE =*

EXIT

GP-IB interface setting

1.

2.

5.

(on the Initial Screen)

Display the Menu Screen.

APPLI MENU

Display the Application Menu Screen.

IHTER
FACE

Display the Interface Setting Screen.

Select the interface to be used.

MM RS-232C interface is used.

HEIl) GP-IB interface is used.
g&‘;}ﬁ Printer is used.

BN
Set the baud rate and terminator.
Provide the same settings as for the PC to be

connected.

GP-IB
Set the address and terminator.

9332
PRINT

¢ 5.4 "Using the 9442 Printer (option)" (page 86)

EXIT

Return to the Initial Screen.
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6.3.3 Screen Display
N . . . .
1.803 ¢[EEa] toe.aknz During communications (in the remote state), the
e .ooe LOCK key to release the remote state is displayed
o on the screen.
o |IEER] orF Press this key to resume the normal state (local
2.2 SHORT] OFF
LOAD | OFF state).
TRIG INT
DELAY 8.80s
e AL During communications, the Initial Screen is forcibly
L BANGE] AUTO 1ka displayed excluding the following conditions.
—@ * When executing OPEN/SHORT/LOAD compen-
sation or sending the execution command (com-

pensation execution screen appears).
* When the Zoom Display Screen appears.

This key is disabled if the GP-IB controller has put
the unit into the local lock out state. (Pressing the
key has no effect.)
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6.4 Communication Methods

Various messages are supported in order to control the 3535 through
the interface.

Messages are divided into program messages, which are sent to the
3535 from the PC, and response messages, which are sent to the PC
from the 3535.

Program messages

. //..----' .
1 3535

l,l';»’}-i:’-)'..".h'—":)‘.?’.&f-i)‘.!.;l- prey ;I—T—\ == <—
/ =20 W

—r ] Response messages

The message system has the following hierarchy.

—— Command messages
Program messages

Messages — Query messages

Response messages

6.4.1 Message Format

Program Message Program messages can be divided into either command messages or
query messages.

e Command Message
Orders for controls of the unit, such as for making measurement
condition settings or for reset or the like.
(example)
Command message which sets the frequency
-FREQUENCY 1000000

£ F %

Header portion Space Data portion

* Query Message
Orders for responses relating to results of operation, results of mea-
surement, or the state of device settings.
(example)
Queries the current frequency
-FREQUENCY?

Header portion Question mark

¢ For details: Headers(page 101), Separators(page 102), Data Formats
(page 103)
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Response After a query message has been received, a response message is
messages produced the moment that its syntax has been checked.
Whether or not headers are prefixed to response messages is set by
the "HEADer" command.

Header ON :FREQUENCY 1000000
Header OFF 1000000
(Current frequency is 1 MHz)

After power-on, Header OFF is selected as a default setting.
If an error occurs when the query message is received, the query does
not produce response message.

Command Syntax The names of commands for the 3535 are as far as possible mne-
monic. Furthermore, all commands have a long form, and an abbrevi-
ated short form.

In command references in this manual, the short form is written in
upper case letters, and then this is continued in lower case letters so
as to constitute the long form.

Either of these forms will be accepted during operation, but intermedi-
ate forms will not be accepted. Further, during operation both lower
case letters and upper case letters will be accepted without distinction.

DISPlay OK (long form)

DISP OK (short form)
DISPL Error
DIS Error

Response messages generated by the 3535 are in long form and in
upper case letters.

Headers It is essential to prefix headers to program messages.

(1) Command program headers

There are three types of command: simple commands, compound
commands, and standard commands.

» Simple command header
This header is a sequence of letters and digits.
HEADer

e Compound command header
This header is made up from a plurality of simple command type
headers marked off by colons " -".

:BEEPer :KEY

 Standard command header
This header begins with an asterisk " *", and continues with a stan-
dard command stipulated by IEEE 488.2.

*RST
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(2) Query program headers

Message
Terminators

Separators

These are for commands used for interrogating the unit about the
results of operations, about measured values, or about the current
states of settings for the unit. As shown by the following examples,

they can be recognized as queries by a question mark "?" appearing
after the program header.

-:MEASure?
-MEASure: ITEM?

The 3535 supports the following message terminators.

. LF . CR

- CR+LF . CR+LF
- EOl

« LF with EOI

The following response message terminators can be selected depend-
ing on the interface setting.

¢ LF with EOI (initial setting) e CR
¢ CR + LF with EOI e CR + LF (initial setting)

¢+ Setting of the interface: 6.3.2 "Setting the Communication Conditions"
(page 98)

(1) Message unit separator

(2) Header separator

(3) Data separator

A semicolon ";" is used as a message unit separator when it is
desired to set out several messages on a single line.

-BEEP:KEY ON[ﬁloN?

When messages are combined in this way, if a syntax error occurs, all
subsequent messages up to the next terminator will be ignored.

In a message which has a header and data, a space " "is used as the
header separator to separate the header from the data.

-LEVe |Dv

If a message has several data items, commas are required as data
separators for separating these data items from one another.

-MEASure: ITEM 53@18



Data Formats

(1) Character data

(2) Decimal data
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The main unit uses character string data and decimal numeric data,
and the type used varies according to the command in question.

Character string data must always begin with an alphabetic character,
and the following characters can be either alphabetic characters or
numerals. Although in character data either upper case letters or
lower case letters are accepted, response messages output by the
main unit are always in upper case letters.

-LEVel

The numeric data values are all represented in decimal, in three for-
mats identified as NR1, NR2 and NR3, and each of these can appear
as either a signed number or an unsigned number. Unsigned numbers
are taken as positive.

Further, if the accuracy of a numerical value exceeds the range with
which the main unit can deal, it is rounded off. (5 and above is rounded
up; 4 and below is rounded down).

* NR1 integerdata .................. (examples: +12, -23, 34)
* NR2 fixed point numbers ..... (examples: +1.23, -23.45, 3.456)
* NR3 floating point numbers . (examples: +1.0E-2, -2.3E+4)

The term "NRf format” includes all these three formats.
When the main unit is receiving it accepts NRf format.

For the response data, the format is specified for each commands and
the data in specified format is transmitted.

:AVERaging 2

:PHASE -88.05

:Z 31.981E+00

» The 3535 does not completely support IEEE 488.2. Use the data
shown in Section 6.5 "Command Reference" (page 112) as far as
possible, but be warned that the input buffer or output queue may
overflow by a single command.

* When the numerical data is converted into 3535 settings, the con-
version error is £1 dgt.
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Abbreviation of
Compound
Commands

When several compound commands have a common head portion, for
example :BEEPer :KEY and :BEEPer :COMParator, then, when and
only when writing them directly following on from one another, this
common portion (:BEEPer: in this example) can be omitted from
each command.

This common portion is called "the current path”, by analogy with the
general concept of the current directory in the directory structure of
UNIX or MS-DOS, and until it is cleared the analysis of following com-
mands is performed by deeming them to be preceded by the current
path which has been curtailed in the interests of brevity. This manner
of using the current path is shown in the following example:

Normal expression
:BEEPer:KEY ON; :BEEPer:COMParator NG

Abbreviated expression
:BEEPer:KEY ON;COMParator NG

4 .
This becomes the current path, and can be curtailed from the fol-
lowing messages.

The current path is cleared when the power is turned on, when a colon
“2" appears at the start of a command, and when a message termina-
tor is detected.

Messages of standard command form can be executed without rela-
tion to the current path. Further, they have no effect upon the current

path.

It is not necessary to prefix a colon "-" at the start of headers of simple
commands and compound commands. However, in order to prevent
confusion with abbreviated forms and mistakes in operation, it is rec-
ommended practice always to prefix " " to headers.

On the 3535, the current paths are as follows (common in GP-IB and
RS-2320C).
:APPLication:DISPlay:
:BEEPer:

:BIN:FLIMit:
:BIN:SLIMit:
:COMParator:FLIMIt:
:COMParator:SLIMit:
:CORRectioON:
:CORRection:LOAD:
:LEVel:

:LIMiter:

-MEASure:

-MEMory:

:PARameter#: (#=1/2/3/4)
:SCALe:

:TRI1Gger:

-USER:
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6.4.2 Output Queue and Input Buffer

Output Queue

Input Buffer

NOTE

Response messages accumulate in the output queue and are read out
as data and cleared by the controller. The output queue is also
cleared in the following circumstances:

» When the power is turned off and turned on again.

When a device clear is issued.
When the power is turned off and turned on again.
* When a query error is generated.

The 3535 has an output queue of 10 K bytes capacity. If the response
messages overflow this limit of 10 K bytes, a query error is generated,
and the output queue is cleared. Further, if a new message is
received while the output queue still contains data, the output queue is
cleared, and a query error is generated.

The 3535 has an input buffer of 10 K bytes capacity.

Messages which are received are put into this buffer and executed in
order. If the data accumulated in this buffer exceeds 10 K bytes the
buffer becomes full, and until a space again becomes available in the
buffer the GP-IB interface bus goes into the waiting state.

The RS-232C does not accept data in excess of 10 K bytes.

The length of a single command should be less than 10 K bytes.
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6.4.3 Status Byte Register

In its implementation of the serial polling function using service
requests, the 3535 employs the status model specified by IEEE 488.2.
The term "event" refers to any phenomenon which generates a service
request.

Generation of

Represents standard event register

service request

Data is present in the output queue

Bits represent corresponding

(SRQ) : ! event registers
T v v v v v
bit7  bit6 bit5 bit4 bit3 bit2 bitl  bit0
SRQ
Unused ESB | MAV |Unused | Unused | ESB1 | ESBO
MSS
+ v v v v v v
Logical sum |« g & & & & &
bit7 bit6  bit5 bit4 bit3 bit2 bitl  bit0
Unused X ESB | MAV |Unused | Unused | ESB1 | ESBO

Generation of service requests

Status byte
register (STB)

Service request
enable register
(SRER)

The status byte register holds information relating to the event regis-

ters and the output queue.

It is further possible to use the service

request enable register as a mask to select the items required. If any
of the bits selected by the mask becomes 1, bit 6 (MSS; the master
summary status) is also set to 1, an SRQ message is generated, and
this generates a service request.
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Status byte register (STB)

The status byte register is an 8-bit register whose contents are output
from the main unit to the controller, when serial polling is being per-
formed.

If even only one bit in the status byte register has changed from 0 to 1
(provided that it is a bit which has been set in the service request
enable register as a bit which can be used), then the MSS bit is set to
1. Simultaneously with this the SRQ bit is set to 1, and a service
request is generated.

The SRQ bit is synchronized with service requests, and is read out
and simultaneously cleared when serial polling is being performed.
Although the MSS bit is only read out on an "+*STB?" query, on a
"*CLS" command for example it is not cleared until the event is
cleared.

Bit 7 Unused

Bit 6
SRQ | Setto 1 when a service request is dispatched.

MSS | Logical sum of the other bits of the status byte register

Bit 5 | Standard event summary (logical sum) bit
ESB Shows a logical sum of the standard event status register.

Bit4 | Message available
MAV Indicates that there is at least one message in the output queue.

Bit 3 Unused
Bit 2 Unused

Bit 1 | Event summary bit 1
ESB1 | Bitwise logical sum of event status register 1

Bit 0 | Event summary bit 0
ESBO | Bitwise logical sum of event status register 0

Service request enable register (SRER)

This register masks the status byte register. Setting a bit of this regis-
ter to 1 enables the corresponding bit of the status byte register to be
used.
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6.4.4 Event Registers

Standard event status register (SESR)

The standard event status register is an 8-bit register.

It is possible to determine the status of the unit by reading these regis-

ters.

If any bit in the standard event status register is set to 1 (after masking

by the standard event status enable register), bit 5 (ESB) of the status
byte register is set to 1.

+» Standard event status register (SESR) and Standard event status enable
register (SESER)(page 109)

The standard event status register is cleared in the following situa-
tions:

* When a "+*CLS" command is received.

¢ When an "*ESR?" query is received.

* When the unit is powered on.

Standard event status enable register (SESR)

Bit 7

PON

Power on flag.
When the power is turned on, or on recovery from a power cut, this bit is set to 1.

Bit 6

User request.
Unused

Bit 5

CME

Command error. (The command to the message terminator is ignored.)

When a command which has been received contains a syntactic or semantic error,
this bit is setto 1.

» There is a mistake in a program header.

» The number of data parameters is wrong.

» The format of the parameters is wrong.

» Unsupported commands are received.

Bit 4

EXE

Execution error.

When for some reason a command which has been received cannot be executed,
this bit is setto 1.

» The designated data value is outside the set range.

» The designated data value is not acceptable.

» Some other function is being performed

Bit 3

DDE

Device dependent error.

When a command cannot be executed due to some cause other than a command

error, a query error, or an execution error, this bit is set to 1.

» Execution is impossible due to an abnormality inside the main unit.

 During open or short-circuit compensation or load compensation, valid data can-
not be obtained.

Bit 2

QYE

Query error. (output queue is cleared)

This bit is set to 1 when a query error is detected by the output queue control.

* When an attempt has been made to read the output queue when it is empty.
(GP-IB only)

* When the data overflows the output queue.

» When data in the output queue has been lost.

Bit 1

Unused




109
6.4 Communication Methods

Standard event status enable register (SESR)

Bit 0

OPC

Operation terminated. (GP-IB only)

This bit is set to 1 when an "+*OPC" command is executed

* When the operation of all the messages up to the "+*OPC" command has been
completed.

Standard event status enable register (SESER)

Setting any bit of the standard event status enable register to 1
enables the corresponding bit of the standard event status register to
be accessed.

Standard event status register (SESR) and Standard event status enable reg-
ister (SESER)

bit6  bit5  bit4

SRQ .

MSS ESB | MAV Standard event status register (SESR)
bit7  bit6 bit5 bit4 bit3 bit2 bitl  bit0
PON | URQ | CME | EXE | DDE | QYE | RQC | OPC

Logical sum | ¢— v v v v v v v v
& & & & & & & &
bit7  bit6  bit5 bit4 bit3 bit2 bitl  bit0
PON | URQ | CME | EXE | DDE | QYE | RQC | OPC

Standard event status enable register (SESER)

Event status registers specific to the 3535 (ESRO, ESR1)

The 3535 has two event status registers.
The event status registers are each 8-bit registers.

It is possible to determine the status of the unit by reading these regis-
ters.

If any bit in one of these event status registers is set to 1 (after mask-

ing by the corresponding event status enable register), the following

happens:

 For event status register 0, bit 0 of the status byte register (ESBO) is
setto 1.

» For event status register 1, bit 1 of the status byte register (ESB1) is
setto 1.

Event status register 0 and event status register 1 are cleared in the

following three situations:

* When a "+CLS" command is received.

» When an "+ESRO0?" query (for event status register 0) or "*ESR17?"
guery (for event status register 1) is received.

* When the unit is powered on.
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Event Status Register 0 (ESRO)

Bit 7 Unused

Bit 6 COF Constant current overflow

Bit 5 LOF Limits overflow

Bit 4 IOF Impedance overflow

Bit 3 IUF Impedance underflow

Bit 2 Unused

Bit 1 EOM Measurement completed

Bit 0 CEM Compensation data measurement completed

Event Status Register 1 (ESR1)

Bit 7 Unused

Bit 6 AND Logical product (AND bitl and bit 4) of comparison re-
sults

Bit 5 SLO Third parameter below lower limit

Bit 4 SIN Third parameter within limits

Bit 3 SHI Third parameter above upper limit

Bit 2 FLO First parameter below lower limit

Bit 1 FIN First parameter within limits

Bit 0 FHI First parameter above upper limit

Event status registers 0 (ESR0), 1 (ESR1) and event status enable registers

0 (ESERO0), 1 (ESER1)
Status byte register (STB)

bit2 bitl  bit0

‘ ‘ ESB1 ‘ ESBO ‘ Event status register 0 (ESRO)

bit7 Dbit6 bit5 bit4 bit3 bit2 bitl  bit0
\Unused| COF | LOF | IOF \ IUF ‘Unused‘ EOM \ CEM

v oY Y v v v v

Logical sum [€¢— & & & & & & & &
£ 4 4t 4t ot

bit7 bit6 bit5 bit4 bit3  bit2 bitl  bit0

‘Unused| COF | LOF | IOF \ IUF ‘Unused‘ EOM \ CEM

Event status enable register 0 (ESERO)

Event status register 1 (ESR1)

bit7 bit6 bit5 bit4 bit3 bit2 bitl  bitO
‘Unused‘ AND \ SLO \ SIN | SHI | FLO | FIN \ FHI \

v oY v v v v v

Logical sum | «—— & & & & & & & &

£+ 4 44t

bit7 bit6 bit5 bit4 bit3 bit2 bitl  bitO
‘Unused‘ AND \ SLO \ SIN | SHI | FLO | FIN \ FHI \

Event status enable register 1 (ESER1)
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Summary of commands for writing and reading each of the registers

GP-IB Commands

Register Read Write
Status byte register *STB? -
Service request enable register *SRE? *SRE
Standard event status register *ESR? -
Standard event status enable register *ESE? *ESE
Event status register 0 :ESRO? -
Event status enable register 0 :ESEQ? ‘ESEO
Event status register 1 ‘ESR1? -
Event status enable register 1 :ESE1? ‘ESE1

The following commands are used for performing interface functions:

Command |Function
Go To Local
GTL The remote state is canceled, and the system goes into the
local state.
LLO Local Lock Out _
All keys, including the LOCAL key, become inoperable.
DCL Device ClLear
Clears the input buffer and the output queue.
SDC Selected Device Clear
Clears the input buffer and the output queue.
Group Execute Trigger
GET During the external trigger, performs single-shot sampling pro-

cessing.
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6.5 Command Reference
The command specific to RS-232C or GP-IB interface is identified with or :

Common commands

Data format . Ref
Command (For query, response  Explanation Error  ooe
data is used.) pag
*CLS Clears event register. *1 124
*ESE 0 to 255 (NR1) Sets the standard event status enable register *4 125
(SESR).
*ESE? 0 to 255 (NR1) Queries the standard event status enable register *2 125
(SESR).
*ESR? 0to 255 (NR1) Queries the standard event status register. *2 125
*|DN? <Manufacturer's Queries device ID. *2 122
name >,<Model
name>,0,<Software
version>
*OPC Issues service request after execution completion. *1 123
*QPC? 1 Queries execution completion. *2 123
*RST Queries the initial setting. *1 122
*SRE 0 to 255 (NR1) Sets the service request enable register. *4 126
*SRE? 0to 255 (NR1) Reads the service request enable register. *2 126
*STB? 0 to 255 (NR1) Reads the status byte register. *2 126
*TRG —_— Performs sampling once. *1,35 127
*TST? 0to 15 (NR1) Queries the result of the self-test. *2,3 123
*\WAI _ Waits until sampling is fully completed. *1 124
Description of errors (An error occurs when the message is sent in any of the following cases.)
*1 Command error If the data parameters are set after this command.
*2  Query error If the response message is longer than 10 K bytes.
*3 Execution error If the command is executed while the open or short circuit or load compensation is
performed.
*4  Execution error If the command is not set using the specified character or numerical data.
*5 Execution error If the command is executed in internal trigger mode

NOTE: Any typographical mistakes in the message will result in a command error.
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Commands Specific to the 3535
Command Data format Explanation Error F'?aeée

Display function

:APPLication:DISPlay:LIGHt ON/ OFF Setting for backlight. *2,3 127

:APPLication:DISPlay:LIGHt? Queries the setting for backlight. *1 127

:APPLication:DISPlay:MONItor ON/ OFF Setting for voltage and current moni- *2,3 127
tors.

:APPLication:DISPlay:MONItor? Queries the setting for voltage and cur-*1 127

rent monitors.

Averaging function

:AVERaging OFF/ 2/ 4/ 8/ 16/ 32/ 64 (NR1) Sets the number of measurement *2,3 128
times for averaging.
:AVERaging? Queries the number of measurement *1 128

times for averaging.

Beep sound function

:BEEPer:COMParator IN/ NG/ OFF Sets the beep sound for the compara- *2,3 128
tor.

:BEEPer:COMParator? Queries the beep sound for the com- *1 128
parator.

:BEEPer:KEY ON/ OFF Sets the beep sound for key input. *2,3 129

:BEEPer:KEY? Queries the beep sound for key input. *1 129

BIN function

:BIN ON/ OFF Enables and disables the BIN function.*2, 3 129

:BIN? Queries the BIN function enablement. *1 129

:BIN:FLIMit:ABSolute <BIN#><lower limit value>, Sets the lower and upper limit values of *2, 3 130
<upper limit value> the first parameter for the BIN function
<BIN#>=1 to 10(NR1) in absolute value mode.

<lower limit value>,<upper limit
value>= OFF/ numerical value

(NR3)
:BIN:FLIMit:ABSolute? <BIN#> Queries the lower and upper limit val- *1 130
ues of the first parameter for the BIN
function in absolute value mode.
:BIN:FLIMit:DEViation <BIN#>, <lower limit val-  Sets the lower and upper limit values of *2, 3 131
ue>,<upper limit value>  the first parameter for the BIN function
<BIN#>=1 to 10(NR1) in deviation percentage mode (A%).

<lower limit value>,<upper limit
value> = OFF/ numerical value
(NR2)

:BIN:FLIMit:DEViation? <BIN#> Queries the lower and upper limit val- *1 131
ues of the first parameter for the BIN
function in deviation percentage mode

(A%).
Description of errors (An error occurs when the message is sent in any of the following cases.)
*1  Query error If the response message is longer than 10 K bytes.
*2  Execution error If the command is executed while the open or short circuit or load compensation is
performed.
*3  Execution error If the command is not set using the specified character or numerical data.
*4 Execution error If the panel number in which the settings have not been saved is selected.
*5 Execution error During comparator measurement, BIN, and scaling measurement, if parameters

both first and third are set to OFF
NOTE: Any typographical mistakes in the message will result in a command error.
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Commands Specific to the 3535

Command Data format Explanation Error Egée

:BIN:FLIMit:REFerence <reference value> Sets the reference value of the first pa-*2, 3 132
<reference value>= numeri- rameter for the BIN function in percent-
cal value (NR3) age mode (%) or deviation percentage

mode (A%).
:BIN:FLIMit:REFerence? Queries the reference value of the first *1 =~ 132
parameter for the BIN function in per-
centage mode (%) or deviation per-
centage mode (A%).

:BIN:FLIMit:MODE <characters> Sets the first parameter setting mode *2,3 132
<characters>=ABSolute/ for the BIN function.
PERcent/ DEViation

:BIN:FLIMit:MODE? Queries the first parameter setting *1 132

mode for the BIN function.

‘BIN:FLIMit:PERcent <BIN#><lower limit val- Sets the lower and upper limit values of *2, 3 131
ue>,<upper limit value> the first parameter for the BIN function
<BIN#>=1 to 10(NR1) in percentage mode (%).
<lower limit value>,<upper limit
value> = OFF/ numerical value
(NR2)

:BIN:FLIMit:PERcent? <BIN#> Queries the lower and upper limit val- *1 131

ues of the first parameter for the BIN
function in percentage mode (%).

:BIN:SLIMit:ABSolute <BIN#>,<lower limit val- Sets the lower and upper limit values of *2, 3 133
ue>,<upper limit value>  the third parameter for the BIN function
<BIN#>=1 to 10(NR1) in absolute value mode.
<lower limit value>,<upper limit
value>= OFF/ numerical value
(NR3)

:BIN:SLIMit:ABSolute? <BIN#> Queries the lower and upper limit val- *1 133

ues of the third parameter for the BIN
function in absolute value mode.

:BIN:SLIMit:DEViation <BIN#>,<lower limit val- Sets the lower and upper limit values of *2, 3 134
ue>,<upper limit value>  the third parameter for the BIN function
<BIN#>=1 to 10(NR1) in deviation percentage mode (A%).
<lower limit value>,<upper limit
value> = OFF/ numerical value
(NR2)

:BIN:SLIMit:DEViation? <BIN#> Queries the lower and upper limit val- *1 134

ues of the third parameter for the BIN
function in deviation percentage mode
(A%).

:BIN:SLIMit:REFerence <reference value> Sets the reference value of the third *2,3 135
<reference value>= numeri- parameter for the BIN function in per-
cal value (NR3) centage mode (%) or deviation per-

centage mode (A%).
:BIN:SLIMit:REFerence? Queries the reference value of the third *1 135
parameter for the BIN function in per-
centage mode (%) or deviation per-
centage mode (A%).

Description of errors (An error occurs when the message is sent in any of the following cases.)

*1  Query error If the response message is longer than 10 K bytes.

*2  Execution error If the command is executed while the open or short circuit or load compensation is

performed.

*3  Execution error If the command is not set using the specified character or numerical data.

*4  Execution error If the panel number in which the settings have not been saved is selected.

*5 Execution error During comparator measurement, BIN, and scaling measurement, if parameters

both first and third are set to OFF
NOTE: Any typographical mistakes in the message will result in a command error.
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Command Data format Explanation Error Eaeg;e
:BIN:SLIMit:MODE <characters> Sets the third parameter setting mode *2,3 135

<characters>=ABSolute/
PERcent/ DEViation

:BIN:SLIMit:MODE?

:BIN:SLIMit:PERcent <BIN#>, <lower limit val-

ue>,<upper limit value>
<BIN#>=1 to 10(NR1)

<lower limit value>,<upper limit
value> = OFF/ numerical value

(NR2)
:BIN:SLIMit:PERcent? <BIN#>
Comparator function
:COMParator ON/ OFF

:COMParator?

for the BIN function.

Queries the third parameter setting  *1 135
mode for the BIN function.

Sets the lower and upper limit values of *2, 3 134
the third parameter for the BIN function

_ in percentage mode (%).

Queries the lower and upper limitval- *1 134
ues of the third parameter for the BIN
function in percentage mode (%).

Enables and disables the comparator *2,3 136
function.

Queries the comparator function en- *1 136
ablement.

:COMParator:FLIMit:ABSolute  <lower limit value>,<upper Sets the lower and upper limit values *2,3 136

limit value>

<lower limit value>,<upper limit
value>=0OFF/ numerical value
(NR3)

:COMParator:FLIMit:ABSolute?

:COMParator:FLIMit:DEViation <reference value>,<lower

limit value>,<upper limit val-

ue>

<reference value>= numeri-
cal value (NR3)

<lower limit value>,<upper limit
value>=OFF/ numerical value
(NR2)

:COMParator:FLIMit:DEViation?

:COMParator:FLIMit:MODE ABSolute/ PERcent/ DEViation

:COMParator:FLIMit: MODE?

:COMParator:FLIMit:PERcent  <reference value>,<lower

limit value>,<upper limit val-

ue>
<reference value>= numeri-
cal value (NR3)

<lower limit value>,<upper limit
value>=0OFF/ numerical value

for the first comparator parameter in
absolute value mode.

Queries the lower and upper limit val- *1 136
ues for the first comparator parameter
in absolute value mode.

Sets the reference value and lower and *2, 3 137
upper limit values for the first compara-

tor parameter in deviation percentage

mode (A%).

Queries the reference value and lower *1 137
and upper limit values for the first com-

parator parameter in deviation percent-

age mode (A%).

Set the first parameter setting mode for *2, 3 137
the comparator.

Queries the setting mode of the first *1 137
parameter for the comparator.

Sets the reference value and lower and *2, 3 138
upper limit values for the first compara-
tor parameter in percentage mode (%).

*1
*2

*3
*4
*5

(NR2)
Description of errors (An error occurs when the message is sent in any of the following cases.)
Query error If the response message is longer than 10 K bytes.
Execution error If the command is executed while the open or short circuit or load compensation is
performed.
Execution error If the command is not set using the specified character or numerical data.
Execution error If the panel number in which the settings have not been saved is selected.
Execution error During comparator measurement, BIN, and scaling measurement, if parameters

both first and third are set to OFF

NOTE: Any typographical mistakes in the message will result in a command error.
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Commands Specific to the 3535

Command Data format Explanation Error Egée
:COMParator:FLIMit:PERcent? Queries the reference value and the *1 138
lower and upper limit values for the first
comparator parameter in percentage
mode (%).
:COMParator:SLIMit:ABSolute  <lower limit value>,<upper Sets the lower and upper limit values *2,3 139
limit value> for the third comparator parameter in
<lower limit value>,<upper limit absolute value mode.
value>=OFF/ numerical value
(NR3)
:COMParator:SLIMit:ABSolute? Queries the lower and upper limit val- *1 139

ues for the third comparator parameter
in absolute value mode.

:COMParator:SLIMit:DEViation <reference value>,<lower Sets the reference value and lower and *2, 3 140
limit value>,<upper limit val- upper limit values for the third compar-

ue> ator parameter in deviation percentage
<reference value>= numeri- mode (A%).

cal value (NR3)

<lower limit value>,<upper limit

value>=OFF/ numerical value

(NR2)

:COMParator:SLIMit:DEViation? Queries the reference value and lower *1 140
and upper limit values for the third
comparator parameter in deviation per-
centage mode (A%).

:COMParator:SLIMit:MODE ABSolute/ PERcent/ DEViation Set the third parameter setting mode *2,3 140
for the comparator.

:COMParator:SLIMit:MODE? Queries the setting mode of the third *1 140
parameter for the comparator.

:COMParator:SLIMit:PERcent <reference value>,<lower Sets the reference value and lower and *2, 3 141
limit value>,<upper limit val- ypper limit values for the third compar-

ue> ator parameter in percentage mode
<reference value>= numeri- (%).

cal value (NR3)

<lower limit value>,<upper limit

value>=0OFF/ numerical value

(NR2)

:COMParator:SLIMit:PERcent? Queries the reference value andthe *1 141
lower and upper limit values for the
third comparator parameter in percent-
age mode (%).

Open and short-circuit compensation function

:CORRection:OPEN OFF/ ALL/ numerical value (NR1) Enables and disables the open-circuit *2, 3
(100000 to 120000000) compensation function.
:CORRection:OPEN? Queries the open-circuitcompensation *1 142
function enablement.
:CORRection:SHORt OFF/ ALL/ numerical value (NR1) Enables and disables the short-circuit *2,3 143
(100000 to 120000000) compensation function.
:CORRection:SHORt? Queries the short-circuit compensation *1 143

function enablement.

Description of errors (An error occurs when the message is sent in any of the following cases.)

*1  Query error If the response message is longer than 10 K bytes.

*2 Execution error If the command is executed while the open or short circuit or load compensation is
performed.

*3 Execution error If the command is not set using the specified character or numerical data.

*4  Execution error If the panel number in which the settings have not been saved is selected.

*5 Execution error During comparator measurement, BIN, and scaling measurement, if parameters

both first and third are set to OFF
NOTE: Any typographical mistakes in the message will result in a command error.
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Commands Specific to the 3535

Command Data format Explanation Error Eaeg;e

Load compensation function

:CORRection:LOAD ON/OFF Enables and disables the load com- *2,3 144
pensation function.

:CORRection:LOAD? Queries the load compensation func- *1 144

tion enablement.

:CORRection:LOAD:FREQuen- <LOAD compensation num-  Turns the load compensation condi- *2,3 145
cy ber>,<frequency> tions (frequency) on or off.

<LOAD compensation hum-

ber>= 1 to 5(NR1)

<frequency>= OFF/ numerical

value (NR1)

:CORRection:LOAD:FREQuen- Queries the on/off status of the load *1 145
cy? compensation conditions (frequency).

:CORRection:LOAD:REFerence <LOAD compensation num-  Sets the reference values for the load *2,3 146
ber>,<mode>, <reference compensation condition.
valuel>, <reference value2>
<LOAD compensation num-
ber>=1 to 5(NR1)
<mode>=Z/CS/CP/LS/LP/

Rs(characters)

<reference valuel>= numerical
value (NR3)

<reference value2>=
numerical value (NR2/NR3)

:CORRection:LOAD:REFer- Queries the reference values forthe *1 146
ence? load compensation condition.

Monitor function

:DISPlay:MONItor? <voltage monitor value>, Queries the monitored voltage and cur-*1 147
<current monitor value> rent.

Event register

:ESEO 0 to 255 (NR1) Sets event status enable register 0. *3 147
:ESEOQ? Queries event status enable register 0.*1 147
:ESE1 0 to 255 (NR1) Sets event status enable register 1. *3 148
:ESE1? Queries event status enable register 1.*1 148
:ESRO? 0 to 255 (NR1) Queries event status register 0. *1 148
‘ESR1? 0to 255 (NR1) Queries event status register 1. *1 149

Measurement frequency function
:FREQuency 100000 to 120000000 (NR1)

*2,3 149
:FREQuency? Queries the measurement frequency. *1 149

Sets the measurement frequency.

Headers
HEADer ON/ OFF

Enables and disables headers for the *2,3 150
response message.

Description of errors (An error occurs when the message is sent in any of the following cases.)
*1  Query error If the response message is longer than 10 K bytes.

*2 Execution error If the command is executed while the open or short circuit or load compensation is
performed.

*3  Execution error If the command is not set using the specified character or numerical data.

*4  Execution error If the panel number in which the settings have not been saved is selected.

*5 Execution error During comparator measurement, BIN, and scaling measurement, if parameters

both first and third are set to OFF
NOTE: Any typographical mistakes in the message will result in a command error.
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Commands Specific to the 3535

Command Data format Explanation Error Egée
:HEADer? Queries headers enablement. *1 150

Measurement signal level function

:LEVel v/ CC Sets the measurement signal level.  *2,3 150
:LEVel? Queries the measurement signal level.*1 150
:LEVel:CCURRent 0.2E-03 to 20.00E-03 Sets the constant current level value. *2,3 151

(100 kHz to 10.00 MHz)
0.2E-03 to 10.00E-03

(10.01 MHz to 120.0 MHz)
(NR3)
:LEVel:CCURRent? Queries the constant current level value.*1 151
:LEVel:VOLTage 0.005 to 1.000 Sets the open-circuit voltage level val- *2,3 151
(100 kHz to 10.00 MHz) ue.
0.005 to 0.500
(10.01MHz to 120.0 MHz)
(NR2)
:LEVel:VOLTage? Queries the open-circuit voltage level *1 151

value.

Limit function

:LIMiter ON/ OFF Enables and disables the limit setting *2,3 152
function.

:LIMiter? Queries the limit setting function en- *1 152
ablement.

:LIMiter: CURRent 0.01E-03 to 99.99E-03 (NR3) Sets the current limit value. *2,3 152

:LIMiter.CURRent? Queries the current limit value. *1 152

:LIMiter:VOLTage 0.010 to 1.000 (NR2) Sets the voltage limit value. *2,3 153

:LIMiter:-VOLTage? Queries the voltage limit value. *1 153

Panel load function
:LOAD 1t0 30 (NR1) Transfers the specified panel number. *2,3, 153

Normal measurement

‘

:MEASure? Queries the data item. ;1,2, 154
:MEASure:ITEM <MRO><MR1> Sets measurement parameter. *3 156
<MRO0>,<MR1>= 0 to 255
(NR1)
:MEASure:ITEM? Queries measurement parameter. *1 156

Test data memory function

:MEMory? <contents of first memo- Queries the test data that has been  *1,2 157

ry><message terminator> stored in the memory with the test data
.<contents of n'th memory>  memory function.

:MEMory:CLEar Clears the memory controlled by the *2 158
test data memory function.

Description of errors (An error occurs when the message is sent in any of the following cases.)

*1  Query error If the response message is longer than 10 K bytes.

*2 Execution error If the command is executed while the open or short circuit or load compensation is
performed.

*3  Execution error If the command is not set using the specified character or numerical data.

*4  Execution error If the panel number in which the settings have not been saved is selected.

*5 Execution error During comparator measurement, BIN, and scaling measurement, if parameters

both first and third are set to OFF
NOTE: Any typographical mistakes in the message will result in a command error.
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Commands Specific to the 3535
Command Data format Explanation Error Eaeg;e
:MEMory:COUNTt? 0 to 200(NR1) Queries the number of test data sets *1,2 158

stored in the memory with the test data
memory function.

Parameter settings (#: 1to 4)

:PARameter# Z/ YI PHASe/ CS/ CP/ D/ LS/  Sets displayed parameters. *2,3 158
LP/ Q/ RS/ G/ RP/ X/ B/ OFF
:PARameter#? Queries displayed parameters. *1 158
:PARameter#:DIGit 3105 (NR1) Sets the number of displayed digits. *2,3 159
:PARameter#:DIGit? Queries the number of displayed digits.*1 159
‘RANGe 1 to 3(NR1) Sets the measurement range. *2,3 159
‘RANGe? Queries the measurement range. *1 159
:RANGe:AUTO ON/OFF Sets the measurement auto-range.  *2,3 160
:RANGe:AUTO? Queries the measurement auto-range.*1 160

Panel saving function

:SAVE <No.>,<Name> Saves the measurement conditions in *2,3 160
<No.>=1to 30 (NR1) specified panel number.
<Name>=1 to 20 characters

:SAVE? <No.> Queries the panel number in which  *1 160

data is saved.

Scaling function

:SCALe ON/ OFF Enables and disables the scaling func-*2,3 161
tion.
:SCALe? Queries the scaling function enable- *1 161
ment.
:SCALe:FVALue <a>,<b> Sets the first parameters (a and b) in *2,3 161
<a>,<b>=numerical value (NR3)the scaling function.
:SCALe:FVALue? Queries the first parameters (a and b) *1 161
in the scaling function.
:SCALe:SVALue <a>,<b> Sets the third parameters (a and b) in *2,3 162
<a>,<b>=numerical value (NR3)the scaling function.
:SCALe:SVALue? Queries the third parameters (aand b) *1 162

in the scaling function.

Measurement speed function

:SPEEd FAST/ NORMal/ SLOW/ Sets the measurement speed. *2,3 162
SLOW2

:SPEEd? Queries the measurement speed. *1 162
Trigger function

:TRIGger INTernal/ EXTernal Sets the type of trigger. *2,3 163
:TRIGger? Queries the trigger setting. *1 163

Description of errors (An error occurs when the message is sent in any of the following cases.)
*1  Query error If the response message is longer than 10 K bytes.

*2 Execution error If the command is executed while the open or short circuit or load compensation is
performed.

*3  Execution error If the command is not set using the specified character or numerical data.

*4  Execution error If the panel number in which the settings have not been saved is selected.

*5 Execution error During comparator measurement, BIN, and scaling measurement, if parameters

both first and third are set to OFF
NOTE: Any typographical mistakes in the message will result in a command error.
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Commands Specific to the 3535

Command Data format Explanation Error Eggge

:TRIGger:DELAy 0.00 to 9.99 (NR2) Sets the trigger delay time. *2,3 163

:TRIGger.DELAy? Queries the trigger delay time. *1 163

ID function

:USER:IDENtity <ID> Sets the user ID. *3 164

<ID>= user ID code

:USER:IDENtity? Queries the user ID. *1 164

Description of errors (An error occurs when the message is sent in any of the following cases.)

*1  Query error If the response message is longer than 10 K bytes.

*2  Execution error If the command is executed while the open or short circuit or load compensation is
performed.

*3  Execution error If the command is not set using the specified character or numerical data.

*4 Execution error If the panel number in which the settings have not been saved is selected.

*5 Execution error During comparator measurement, BIN, and scaling measurement, if parameters

both first and third are set to OFF
NOTE: Any typographical mistakes in the message will result in a command error.
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6.6 Message Reference

Shows the command message that contains numerical or character parameters.
<numerical value>: Numeric data values

(NR1)
(NR2)

integer data
fixed point numbers

(NR3) floating point numbers

(NRf)

Shows the command description.

Describes the message syntax.

Explains the command data or

format that contains NR1, NR2, and NR3
<characters>: Character string data

» Enables and disables headers for the response|message

—» Syntax Command

Query
Response

response message.

Explains the message.

»
»

» Function Command

lllustrates the actual command appli-
cation. (Generally, the explanation is
directed to the “HEADER ON” case,
except for the HEADER command.)

‘HEADer <ON/ OFF> «—
:HEADer?
<ON/ OFF>

ON :Headers are prefixed to response messages.
OFF:No header is affixed to the response mes-
sage.

Sets whether or not the 3535 will prefix headers to
its response messages.
When powering on, OFF is initially set.

Query Returns the setting of headers for the response

messages as ON or OFF.
13 Example Command :HEADer ON

Headers are prefixed to response messages.

Query HEADer?

Response :HEADER ON (Headers: ON)
OFF (Headers: OFF)

Command, Query
PC > | 3535

Response
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6.6.1 Standard Command

The message specific to RS-232C or GP-IB interface is identified with the corre-

spo

nding symbol.

(1) System data command

Queries device ID.

Syntax

Query

*|DN?

Response <Manufacturer's name >,<Model name >,0,<Software version>

Example

(2) Internal operation command

Initializes the settings.

HIOK1,3535,0,V01.01

Syntax

Function

Command *=RST

Resets the 3535 unit.

Measurement parameters
Measurement frequency

Measurement signal level

V mode set value

CC mode set value
Limit function

Voltage limit set value
Current limit set value

Open-circuit compensa-
tion

Short-circuit compensa-
tion

Load compensation
Trigger setting
Trigger delay time

Measurement speed set-
ting

Measurement range
Beep sound setting

Panel saving

Number of displayed dig-
its

(First to forth parameters)
Display setting

1z1.6
1 MHz

Open-circuit voltage mode
(V mode)

1.000 V
10.00 mA
OFF
1.000 V
20.00 mA
OFF

OFF

OFF

Internal trigger
Os

NORMAL

AUTO

Key input: ON
Comparator: OFF

All clear
All 4 digits

LCD display: ON

Voltage/current monitor: ON

Comparator (Both first and third parameters)

Comparator setting mode
Absolute value set values

Percent set values

First parameter

Third parameter

ABS (absolute value setting)

Upper and lower limit val-
ues: OFF

Reference value: 1000
Upper and lower limit val-
ues: OFF

Reference value: 10
Upper and lower limit val-
ues: OFF

BIN measurement (Both first and third parameters)

Setting mode
Absolute value set values

Percent set values
First parameter

Third parameter

Scaling

(compensation coefficienta/

b of the first and third pa-
rameters)

ABS (absolute value setting)

Upper and lower limit val-
ues: OFF

Reference value: 1000
Upper and lower limit val-
ues: OFF

Reference value: 10
Upper and lower limit val-
ues: OFF

a: 1.0000, b: 0
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Requests execution of, and queries the result of, the self test.

Syntax  Query *TST?
Response <numerical value>

<numerical value> = 0 to 15 (NR1)

Function Performs the self test of the 3535, and returns the result thereof as a numerical
value in NR1 format.

No header is affixed to the response message.

128 64 32 16 8 4 2 1
bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
Interrupt I/0 RAM ROM
unused | unused | unused | unused error error error error

Example  Query *TST?
Response 6

A RAM error (bit 1) and an 1/O error (bit 2) have occurred.

(3) Synchronous command

After all action has been completed during execution, sets the OPC of

SESR.

Syntax Command *OPC

Function Sets bit 0 (the OPC bit) of the standard event status register (SESR) to 1 at the
instant the previous commands which is on the same line with *XOPC have been
completed.

Example A;B;*OPC;C

After the execution of the commands A and B is completed, the OPC of SESR is
set.

After execution is completed, replies with ASCII [1].

Syntax  Query *OPC?
Response 1

Function When the command preceding the *OPC command completes execution, the
response of ASCII [1] is made.
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After all execution is completed, subsequently performs the following
command.

Syntax  Command *WAI

Example A;B;*WAI;C

After execution of commands A and B has been completed, the command C that
follows the *WAI command is executed.

If the frequency is set to 100 kHz:
* When not using the *WAI command
Transmission

:FREQuency 1E+6; :MEASure?
The response for :MEASure? is the measurement value at frequency of 100
kHz.

¢ When using the *WAI command
Transmission

:FREQuency 1E+6;*WAI ; :MEASure?
The response for :MEASure? is the measurement value of frequency at 1 MHz.

(4) Status and event control command

Clears the status byte and associated queues (except for the output
queue).

Syntax  Command *CLS

Function Clears all the event registers associated with the bits of the status byte register.
Accordingly, also clears the status byte register.

Note This has no effect upon the output queue.

This has no effect upon the output queue, the various enable regis-
ters, or bit 4 (the MAV bit) of the status byte register.
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Writes and reads the standard event status enable register (SESER).

Syntax

Function

Example

Reads out and
(SESR).

Command =*ESE <numerical value>
Query *ESE?
Response <numerical value>

<numerical value> = 0 to 255 (NR1)

Command Sets the mask pattern of the standard event status enable register
(SESER) to a value (0 to 255).

When the power is turned on, the data is reinitialized to 0.

Query The contents of SESER as set by the *ESE command as a numerical
value in NR1 format between 0 and 255.

128 64 32 16 8 4 2 1
bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
| PON \ URQ | CME \ EXE | DDE \ QYE \ RQC \ OPC \

Command *ESE 36
Bits 5 and 2 of SESER are set to 36.

clears the contents of the standard event status register

Syntax

Function

Example

Query *ESR?
Response <numerical value>

<numerical value> = 0 to 255 (NR1)

Returns the contents of the standard event status register (SESR) as a nhumerical
value in NR1 format from 0 to 255, and then clears standard event status register.

No header is affixed to the response message.

128 64 32 16 8 4 2 1
bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
| PON [Unused| CME | EXE | DDE | QYE |Unused |Unused |
128 64 32 16 8 4 2 1
bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
\ PON \ URQ \ CME \ EXE \ DDE \ QYE \ RQC \ OPC \
32

Bit 5 of SESR has been set to 1.
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Write and reads the service request enable register (SRER).

Syntax

Command *SRE <numerical value>
Query *SRE?
Response <numerical value>

<numerical value> = 0 to 255 (NR1)

Function Command Sets a mask pattern if SRER to a value in the range 0 to 255.
The setting of unused bits (bits 2,3, and 7) and bit 6 are disregarded.
When the power is turned on, the data is reinitialized to zero.
Query Returns the set contents of the service request enable register
(SRER) set by the *SRE command as a numerical value in NR1 for-
mat between 0 and 255.
The values of bit 6 and unused bits (bit 2, 3, 7) are always 0.
128 64 32 16 8 4 2 1
bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
|Unused| X | ESB | MAV |Unused|Unused | ESE1 | ESEO |
Example Command *SRE 34
Bits 1 and 5 of SRER is set to 1.
Query *SRE?
Response *SRE 34 (Headers: ON)
34 (Headers: OFF)
Bits 1 and 5 of SRER is set to 1.
Reads the status byte and MSS bit.
Syntax  Query *STB?
Response <numerical value>
<numerical value> = 0 to 255 (NR1)
Function Returns the set contents of the status byte register (STB) as a numerical value in
NR1 format (0to 3, 16 to 19, 32 to 35, 48 to 51, 64 to 67, 80 to 83 ,96 to 99, 112
to 115)
No header is affixed to the response message.
128 64 32 16 8 4 2 1
bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
|Unused| MSs | ESB | MAV |Unused|Unused | ESE1 | ESEO |
Example  Query *STB?

Response 16
Bit 4 of STB has been set to 1.
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Request for sampling

Syntax Command *TRG

Function In external trigger mode, performs measurement once.

Example :TRIGger EXTernal;*TRG; :MEASure?

6.6.2 Commands Specific to the 3535

Sets and queries the LCD display.

Syntax =~ Command :APPLication:DISPlay:LIGHt <ON/ OFF>
Query :APPLication:DISPlay:LIGHt?
Response <ON/ OFF>

ON The backlight remains on permanently.
OFF The backlight remains off permanently.

Function Command Sets for display backlight.

When OFF is selected, the backlight goes out approximately 5 sec-
onds after the touch panel is last touched.

Query Returns the setting for backlight as ON or OFF.

Sets and queries the voltage and current monitors.

Syntax ~ Command :APPLication:DISPlay:MONItor <ON/ OFF>
Query :APPLication:DISPlay:MONItor?
Response <ON/ OFF>

ON The voltage and current monitors display indications.
OFF The voltage and current monitors do not display indications.

Function Command Sets for voltage and current monitors

Query Returns the setting for voltage and current monitors as ON or OFF.
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Sets and queries the number of measurement times for averaging.

Syntax

Function

Example

Command

Query
Response

Command

Query

Command

Query
Response

:AVERaging <OFF/ numerical value>

:AVERaging?

<OFF/ numerical value>

<OFF/ numerical value> = 2/ 4/ 8/ 16/ 32/ 64 (NR1) or OFF
Sets the desired humber of times for averaging.

The numerical value can be in NRf format, but any digits after the dec-
imal point will be rounded.

Returns the current setting of the number of times for averaging as
OFF or numerical value in NR1 format.

:AVERaging 32

The count for averaging is set to 32.
:AVERaging?

:AVERAGING 32 (Headers: ON)
32 (Headers: OFF)

Sets and queries the beep sound for the comparator.

Syntax

Function

Example

Command

Query
Response

Command

Query

Command

Query
Response

:BEEPer:COMParator <characters>

:BEEPer:COMParator?
<characters>
<characters> = IN/ NG/ OFF

IN  When the comparator result is within limits, a beep sound is
emitted.

NG When the comparator result is out of limits, a beep sound is emit-
ted.

OFF No beep sound is emitted.

Sets the beep sound produced when the comparator makes deci-
sions.

Returns the beep sound setting for when the comparator makes deci-
sion as character data.

:BEEPer :COMParator NG
When the value is out of limits, a beep sound is emitted.
:BEEPer :COMParator?

:BEEPER : COMPARATOR NG (Headers: ON)
NG (Headers: OFF)
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Enables and disables the beep sound for key input.

Syntax

Function

Example

Command

Query
Response

Command

Query

Command

Query
Response

:BEEPer:KEY <ON/ OFF>

:BEEPer:KEY?
<ON/ OFF>

ON A beep sound is emitted.
OFF No beep sound is emitted.

Sets the beep sound produced each time a key is pressed.

Returns the beep sound setting for when a key is pressed as ON or
OFF.

:BEEPer:KEY ON
When a key is pressed, a beep sound is emitted.
:BEEPer:KEY?

:BEEPER:KEY ON (Headers: ON)
ON (Headers: OFF)

Enables and disables the BIN function.

Syntax

Function

Example

Command

Query
Response

Command

Query

Command

Query
Response

:BIN <ON/ OFF>
:BIN ?
<ON/ OFF>

ON The BIN measurement is started.
OFF The BIN measurement is stopped.

Turns the BIN measurement function on or off.

When the “:BIN ON” command is sent during the comparator mea-
surement, the current measurement is automatically terminated and
the BIN measurement is started.

Returns the setting of the BIN measurement function as ON or OFF.

:BIN ON

The BIN measurement function is enabled.

:BIN?
BIN ON (Headers: ON)
ON (Headers: OFF)
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Sets and queries the lower and upper limit values of the first parameter for
the BIN function in absolute value mode.

Syntax

Function

Example

Note

Command

Query

Response

Command

Query

Command

Query
Response

:BIN:FLIMit: ABSolute <BIN#>,<lower limit value>,<upper limit
value>

:BIN:FLIMit:ABSolute? <BIN#>

<BIN#> <lower limit value>,<upper limit value>

<BIN#> =110 10 (NR1)
<lower limit value> = OFF/ numerical value (NR3)
<upper limit value> = OFF/ numerical value (NR3)

Sets the lower and upper limit values of the first parameter for the
specified BIN number in absolute value mode.
The numerical value can be in NRf format, but rounding is performed
for figures beyond the last valid decimal place.

Returns the lower and upper limit values of the first parameter for the
specified BIN number in absolute value mode in the order of BIN
number, lower limit value, and upper limit value.

BIN:FLIMit:ABSolute 1,0.2345E-03,1.2345

The lower and upper limit values of the first parameter for BIN1 are
set to 0.2345E-03 (lower limit) and 1.2345 (upper limit), respectively,
in absolute value mode.

BIN:FLIMit:ABSolute? 1

:BIN:FLIMIT:ABSOLUTE 1,0.2345E-03,1.2345
(Headers: ON)
1,0.2345E-03,1.2345 (Headers: OFF)

The 3535 memorizes the lower and upper limit value for the absolute
value mode and those for the percentage mode separately.
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Sets and queries the lower and upper limit values of the first parameter for
the BIN function in percentage mode (%) or deviation percentage mode

(A%).
Syntax =~ Command :BIN:FLIMit:DEViation <BIN#>,<lower limit value>,<upper limit
value>
:BIN:FLIMit:PERcent <BIN#>,<lower limit value>,<upper limit
value>
Query :BIN:FLIMit:DEViation? <BIN#>
:BIN:FLIMit:PERcent? <BIN#>
Response <BIN#>,<lower limit value>,<upper limit value>
<BIN#> =110 10 (NR1)
<lower limit value> = OFF/ numerical value (NR2)
<upper limit value> = OFF/ numerical value (NR2)
Function Command Sets the lower and upper limit values of the first parameter for the
specified BIN number in percentage mode (%) or deviation percent-
age mode (A%).
The numerical value can be in NRf format, but rounding is performed
for figures beyond the last valid decimal place.
Query Returns the lower and upper limit values of the first parameter for the
specified BIN number in percentage mode (%) or deviation percent-
age mode (A%).
Example  Command :BIN:FLIMit:DEViation 1,-10.0,10.0
The lower and upper limit values of the first parameter for BIN1 are
set to -10% (lower limit) and 10% (upper limit), respectively, in devia-
tion percentage mode.
Query :BIN:FLIMit:DEViation? 1
Response :BIN:FLIMIT:DEVIATION 1,-10.0,10.0 (Headers: ON)
1,-10.0,10.0 (Headers: OFF)
Note The upper and lower limit values which are set as absolute values,

and which are set as percentage values are stored individually.

The reference value and lower and upper limit values are common in
percentage mode (%) and deviation percentage mode (A%).
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Sets and queries the reference value of the first parameter for the BIN
function in percentage mode (%) or deviation percentage mode (A%).

Syntax

Function

Example

Note

Command

Query
Response

Command

Query

Command

Query
Response

:BIN:FLIMit:REFerence <reference value>

:BIN:FLIMit:REFerence?
<reference value>

<reference value> = numerical value (NR3)

Sets the reference value of the first parameter in percentage mode
(%) or deviation percentage mode (A%).

The numerical value can be in NRf format, but rounding is performed
for figures beyond the last valid decimal place.

Returns the reference value of the first parameter in percentage mode
(%) or deviation percentage mode (A%) as a numerical value in NR3
format.

:BIN:FLIMit:REFerence 1.2345E-6

The reference value of the first parameter is set to 1.2345E-6 in per-
centage mode (%) or deviation percentage mode (A%).

:BIN:FLIMit:REFerence?
BIN:FLIMIT:REFERENCE 1.2345E-06 (Headers: ON)
1.2345E-06 (Headers: OFF)

The upper and lower limit values which are set as absolute values,
and which are set as percentage values are stored individually.

The reference value and lower and upper limit values are common in
percentage mode (%) and deviation percentage mode (A%).

Sets and queries the first parameter setting mode for the BIN function.

Syntax

Function

Example

Command

Query
Response

Command

Query

Command

Query
Response

:BIN:FLIMit:MODE <characters>
:BIN:FLIMit: MODE?
<characters>

<characters> = ABSolute/ PERcent/ DEViation

ABSolute  Absolute value setting mode

PERcent  Percentage value (%) setting mode

DEViation Deviation percentage value (A%)setting mode

Sets the first parameter setting mode for the BIN function.

Returns the current setting mode for the first parameter for the BIN
function as character data.

:BIN:FLIMit:-MODE PERcent
The percentage setting mode is selected.
:BIN:FLIMit:-MODE?

:BIN:FLIMIT-MODE PERCENT (Headers: ON)
PERCENT (Headers: OFF)
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Sets and queries the lower and upper limit values of the third parameter
for the BIN function in absolute value mode.

Syntax

Function

Example

Note

Command

Query

Response

Command

Query

Command

Query
Response

:BIN:SLIMit:ABSolute <BIN#>,<lower limit value>,<upper limit
value>

‘BIN:SLIMit:ABSolute? <BIN#>

<BIN#>,<lower limit value>,<upper limit value>

<BIN#> =110 10 (NR1)
<lower limit value>= OFF/ numerical value (NR3)
<upper limit value> = OFF/ numerical value (NR3)

Sets the lower and upper limit values of the third parameter for the
specified BIN number in absolute value mode.

The numerical value can be in NRf format, but rounding is performed
for figures beyond the last valid decimal place.

Returns the lower and upper limit values of the third parameter for the
specified BIN number in absolute value mode in the order of BIN
number, lower limit value, and upper limit value.

:BIN:SLIMit:ABSolute 1,0.2345E-03,1.2345

The lower and upper limit values of the third parameter for BIN1 are
set to 0.2345E-03 (lower limit) and 1.2345 (upper limit), respectively,
in absolute value mode.

BIN:SLIMit:ABSolute? 1
BIN:SLIMIT:ABSOLUTE 1,0.2345E-03,1.2345

(Headers: ON)
1,0.2345E-03,1.2345 (Headers: OFF)

The upper and lower limit values which are set as absolute values,
and which are set as percentage values are stored individually.



134
6.6 Message Reference

Sets and queries the lower and upper limit values of the third parameter
for the BIN function in percentage mode (%) or deviation percentage mode

(A%).
Syntax =~ Command :BIN:SLIMit:DEViation <BIN#>,<lower limit value>,<upper limit
value>
:BIN:SLIMit:PERcent <BIN#>,<lower limit value>,<upper limit
value>
Query :BIN:SLIMit:DEViation? <BIN#>
:BIN:SLIMit:PERcent? <BIN#>
Response <BIN#><lower limit value>,<upper limit value>
<BIN#> =110 10 (NR1)
<lower limit value> = OFF/ numerical value (NR2)
<upper limit value> = OFF/ numerical value (NR2)
Function Command Sets the lower and upper limit values of the third parameter for the
specified BIN number in percentage mode (%) or deviation percent-
age mode (A%).
The numerical value can be in NRf format, but rounding is performed
for figures beyond the last valid decimal place.
Query Returns the lower and upper limit values of the third parameter for the
specified BIN number in percentage mode (%) or deviation percent-
age mode (A%).
Example  Command :BIN:SLIMit:DEViation 1,-10.0,10.0
The lower and upper limit values of the third parameter for BIN1 are
set to -10% (lower limit) and 10% (upper limit), respectively, in devia-
tion percentage mode.
Query :BIN:SLIMit:DEViation? 1
Response -BIN:SLIMIT:DEVIATION 1,-10.0,10.0 (Headers:
ON)
1,-10.0,10.0 (Headers: OFF)
Note The upper and lower limit values which are set as absolute values,

and which are set as percentage values are stored individually.

The reference value and lower and upper limit values are common in
percentage mode (%) and deviation percentage mode (A%).
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Sets and queries the reference value of the first parameter for the BIN
function in percentage mode (%) or deviation percentage mode (A%).

Syntax

Function

Example

Note

Command

Query
Response

Command

Query

Command

Query
Response

:BIN:SLIMit:REFerence <reference value>

:BIN:SLIMit:REFerence?
<reference value>

<reference value> = numerical value (NR3)

Sets the reference value of the third parameter in percentage mode
(%) or deviation percentage mode (A%).

The numerical value can be in NRf format, but rounding is performed
for figures beyond the last valid decimal place.

Returns the reference value of the third parameter in percentage
mode (%) or deviation percentage mode (A%) as a numerical value in
NR3 format.

:BIN:SLIMit:REFerence 1.2345E-6

The reference value of the first parameter is set to 1.2345E-6 in per-
centage mode (%) or deviation percentage mode (A%).

:BIN:SLIMit:REFerence?
BIN:SLIMIT:REFERENCE 1.2345E-06 (Headers: ON)
1.2345E-06 (Headers: OFF)

The upper and lower limit values which are set as absolute values,
and which are set as percentage values are stored individually.

The reference value and lower and upper limit values are common in
percentage mode (%) and deviation percentage mode (A%).

Sets and queries the third parameter setting mode for the BIN function.

Syntax

Function

Example

Command

Query
Response

Command

Query

Command

Query
Response

:BIN:SLIMit:MODE <characters>
:BIN:SLIMit:MODE?
<characters>

<characters>= ABSolute/ PERcent/ DEViation

ABSolute Absolute value setting mode

PERcent Percentage value (%) setting mode

DEViation Deviation percentage value (A%) setting mode

Sets the third parameter setting mode for the BIN function.

Returns the current setting mode for the third parameter for the BIN
function as character data.

:BIN:SLIMit:MODE PERCent
The percentage setting mode is selected.
:BIN:SLIMit:MODE?

:BIN:SLIMIT-MODE PERCENT (Headers: ON)
PERCENT (Headers: OFF)
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Enables/disables and queries the comparator function.

Syntax

Function

Example

Command

Query
Response

Command

Query

Command

Query
Response

:COMParator <ON/ OFF>

:COMParator?
<ON/ OFF>

Enables and disables the comparator function.

Returns the current enablement state of the comparator function as
as ON or OFF.

:COMParator ON
The comparator function is turned on.
:COMParator?

:COMPARATOR ON (Headers: ON)
ON (Headers: OFF)

Sets and queries the lower and upper limit values for the first comparator
parameter in absolute value mode.

Syntax

Function

Example

Note

Command

Query

Response

Command

Query

Command

Query
Response

:COMParator:FLIMit: ABSolute <lower limit value>,<upper limit
value>

:COMParator:FLIMit:ABSolute?

<lower limit value>,<upper limit value>

<lower limit value> = OFF/ numerical value (NR3)
<upper limit value> = OFF/ numerical value (NR3)

Sets the lower and upper limit values for the first comparator parame-
ter as absolute numerical values.

The numerical value can be in NRf format, but rounding is performed
for figures beyond the last valid decimal place.

Returns the lower and upper limit values which are set as absolute
values for the first comparator parameter as character data or numer-
ical value in order (lower limit, upper limit).

:COMParator:FLIMit:ABSolute 1.1234E-
06,1 .2345E-06

The lower limit value is set to 1.1234E-06 and the upper limit value is
set to 1.2345E-06.

:COMParator:FLIMit:ABSolute?
:COMPARATOR:FLIMIT:ABSOLUTE 1.1234E-
06,1.2345E-06 (Headers: ON)
1.1234E-06,1.2345E-06 (Headers: OFF)

The upper and lower limit values which are set as absolute values,
and which are set as percentage values are stored individually.
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Sets and queries the reference value and lower and upper limit values for
the first comparator parameter in deviation percentage mode (A%).

Syntax

Function

Example

Note

Command

Query

Response

Command

Query

Command

Query
Response

:COMParator:FLIMit:DEViation <reference value>,<lower limit
value>,<upper limit value>

:COMParator:FLIMit:DEViation?

<reference value>,<lower limit value>,<upper limit value>

<reference value> = numerical value (NR3)
<lower limit value> = OFF/ numerical value (NR2)
<upper limit value> = OFF/ numerical value (NR2)

Sets the reference value and the lower and upper limit values for the
first comparator parameter as deviation percentage relative to a refer-
ence value.

Returns the reference value and the lower and upper limit values
which are set as deviation percentage for the first comparator param-
eter as <reference value>,<lower limit value>,<upper limit value> in
order.

:COMParator:FLIMit:DEViation 1.2345E-6, -
10.0,10.0

The reference value is set to 1.2345E-06, the lower limit value is set
to -10%, and the upper limit value is set to 10%.

:COMParator:FLIMit:DEViation?
:COMPARATOR:FLIMIT:DEVIATION 1.2345E-6, -
10.0,10.0 (Headers: ON)

1.2345E-6,-10.0,10.0 (Headers: OFF)

The reference value and lower and upper limit values are common in
percentage mode and deviation percentage mode. Therefore, this
command and the “:COMParator:FLIMit:PERcent” command perform
the same action.

Sets and queries the first parameter setting mode for the comparator func-

tion.
Syntax ~ Command :COMParator:FLIMit:MODE <characters>
Query :COMParator:FLIMit:MODE?
Response <characters>
<characters> = ABSolute/ PERcent/ DEViation
ABSolute Absolute value setting mode
PERcent Percentage value (%) setting mode
DEViation Deviation percentage value (A%)setting mode
Function Command Sets the first parameter setting mode for the comparator function.
Query Returns the current setting mode for the first parameter for the com-
parator function as character data.
Example  Command :COMParator:FLIMit:MODE PERcent
The percentage setting mode is selected.
Query :COMParator :FLIMit:MODE?
Response -COMPARATOR:FLIMIT:MODE PERCENT (Headers: ON)

PERCENT (Headers: OFF)



138
6.6 Message Reference

Sets and queries the reference value and lower and upper limit values for
the first comparator parameter in percentage mode (%).

Syntax

Function

Example

Note

Command

Query

Response

Command

Query

Command

Query
Response

:COMParator:FLIMit:PERcent <reference value>,<lower limit
value>,<upper limit value>

:COMParator:FLIMit:PERcent?

<reference value>,<lower limit value>,<upper limit value>

<reference value> = numerical value (NR3)
<lower limit value> = OFF/ numerical value (NR2)
<upper limit value> = OFF/ numerical value (NR2)

Sets the reference value and the lower and upper limit values for the
first comparator parameter as percentage relative to a reference
value.

The numerical value can be in NRf format, but rounding is performed
for figures beyond the last valid decimal place.

The reference value cannot be set to OFF.

Returns the reference value and the lower and upper limit values
which are set as percentage for the first comparator parameter as
<reference value>,<lower limit value>,<upper limit value> in order.

:COMParator:FLIMit:PERcent 1.2345E-06, -
20,20

The reference value is set to 1.2345E-06, the lower limit value is set
to -20%, and the upper limit value is set to 20%.

:COMParator :FLIMit:PERcent?
:COMPARATOR:FLIMIT-:PERCENT 1.2345E-06, -
20,20 (Headers: ON)

1.2345E-06,-20,20 (Headers: OFF)

The upper and lower limit values which are set as absolute values,
and which are set as percentage values are stored individually.
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Sets and queries the lower and upper limit values for the third comparator
parameter in absolute value mode.

Syntax

Function

Example

Note

Command

Query

Response

Command

Query

Command

Query
Response

:COMParator:SLIMit:ABSolute <lower limit value>,<upper limit
value>

:COMParator:SLIMit:ABSolute?

<lower limit value>,<upper limit value>

<lower limit value> = OFF/ numerical value (NR3)
<upper limit value> = OFF/ numerical value (NR3)

Sets the lower and upper limit values for the third comparator parame-
ter as absolute values.

The numerical value can be in NRf format, but rounding is performed
for figures beyond the last valid decimal place.

Returns the lower and upper limit values which are set as absolute
numerical values for the third comparator parameter as character
data or numerical value in order (<lower limit value>, <upper limit
value>).

:COMParator:SLIMit:ABSolute 1.1234E-
06,1.2345E-06

The lower limit value is set to 1.1234E-06, and the upper limit value is
set to 1.2345E-06.

:COMParator:SLIMit:ABSolute?
:COMPARATOR:SLIMIT:-ABSOLUTE 1.1234E-
06,1.2345E-06 (Headers: ON)
1.1234E-06,1.2345E-06 (Headers: OFF)

The upper and lower limit values which are set as absolute values,
and which are set as percentage values are stored individually.
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Sets and queries the reference value and lower and upper limit values for
the third comparator parameter in deviation percentage mode (A%).

Syntax

Function

Example

Note

Command

Query

Response

Command

Query

Command

Query
Response

:COMParator:SLIMit:DEViation <reference value>,<lower limit
value>,<upper limit value>

:COMParator:SLIMit:DEViation?

<reference value>,<lower limit value>,<upper limit value>
<reference value> =numerical value (NR3)

<lower limit value> = OFF/ numerical value (NR2)
<upper limit value> = OFF/ numerical value (NR2)

Sets the reference value and the lower and upper limit values for the
third comparator parameter as deviation percentage relative to a ref-
erence value.

Returns the reference value and the lower and upper limit values
which are set as deviation percentage for the third comparator param-
eter as <reference value>,<lower limit value>,<upper limit value> in
order.

:COMParator:SLIMit:DEViation 1.0000E-3,0FF,5

The reference value is set to 1.0000E-3, the lower limit value is set to
OFF, and the upper limit value is set to 5%.

:COMParator:SLIMit:DEViation?
:COMPARATOR:SLIMIT:DEVIATION 1.0000E-3,0FF,5
(Headers: ON)

1.0000E-3,0FF,5 (Headers: OFF)

The reference value and lower and upper limit values are common in
percentage mode and deviation percentage mode. Therefore, this
command and the “:COMParator:SLIMit:PERcent” command perform
the same action.

Sets and queries the third parameter setting mode for the comparator.

Syntax

Function

Example

Command

Query
Response

Command
Query

Command

Query
Response

:COMParator:SLIMit:MODE <characters>
:COMParator:SLIMit:MODE?
<characters>

<characters>= ABSolute/ PERcent/ DEViation

ABSolute Absolute value setting mode

PERcent Percentage value (%) setting mode

DEViation Deviation percentage value (A%) setting mode

Sets the third parameter setting mode for the comparator function.

Returns the current setting mode for the third parameter for the com-
parator function as character data.

:COMParator:SLIMit:MODE PERcent
The percentage setting mode is selected.
:COMParator :SLIMiIt:MODE?

:COMPARATOR:SLIMIT:MODE PERCENT (Headers: ON)
PERCENT (Headers: OFF)
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Sets and queries the reference value and lower and upper limit values for
the third comparator parameter in percentage mode (%).

Syntax

Function

Example

Note

Command

Query

Response

Command

Query

Command

Query
Response

:COMParator:SLIMit:PERcent <reference value>,<lower limit
value>,<upper limit value>

:COMParator:SLIMit:PERcent?

<reference value>,<lower limit value>,<upper limit value>

<reference value> = OFF/ numerical value (NR3)
<lower limit value> = OFF/ numerical value (NR2)
<upper limit value> = OFF/ numerical value (NR2)

Sets the reference value and the lower and upper limit values for the
third comparator parameter as percentage relative to a reference
value.

The numerical value can be in NRf format, but rounding is performed
for figures beyond the last valid decimal place.

The reference value cannot be set to OFF.

Returns the reference value and the lower and upper limit values
which are set as percentage for the third comparator parameter as
<reference value>,<lower limit value>,<upper limit value> in order.

:COMParator:SLIMit:PERcent 1.2345E-06,-20,20

The reference value is set to 1.2345E-06, the lower limit value is set
to -20%, and the upper limit value is set to 20%.

:COMParator:SLIMit:PERcent?

:COMPARATOR:SLIMIT:PERCENT 1.2345E-06,-20,20
(Headers: ON)
1.2345E-06,-20,20 (Headers: OFF)

The upper and lower limit values which are set as absolute values,
and which are set as percentage values are stored individually.
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Enables/disables and queries the open-circuit compensation function.

Syntax

Function

Example

Note

Command

Query
Response

Command

Query

Command

Query
Response

:CORRection:OPEN <characters/ numerical values>

:CORRection:OPEN?
<characters/ numerical values>

<characters/ numerical values> = OFF/ ALL/ numerical value (NR1)
(100000 to 120000000)

OFF The open-circuit compensation is not performed.

ALL The open-circuit compensation is performed at all the measure-
ment frequencies.

Numerical data
The open-circuit compensation is performed at the set mea-
surement frequency only (spot compensation).

Enables and disables the open-circuit compensation function.
The numerical value can be in NRf format.

Returns the current setting of open-circuit compensation function
enablement as character data or a numerical value in NR3 format.

:CORRection:0OPEN 1000000
The open-circuit compensation function at 1 MHz is set to ON.

:CORRection:0OPEN?
:CORRECTION:OPEN 1000000 (Headers: ON)
1000000 (Headers: OFF)

The open-circuit compensation at 1 MHz has been enabled.

When the compensation is performed at all the measurement fre-
guencies, about 5 minutes compensation is required. Executing the
command which changes measurement settings during compensa-
tion is performed at all the measurement frequencies generates an
execution error. Be sure not to execute commands other than com-
mands for checking each status registers such as *ESR? and
:ESRO?.
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Enables/disables and queries the short-circuit compensation function.

Syntax

Function

Example

Note

Command

Query
Response

Command

Query

Command

Query
Response

:CORRection:SHORt <characters/ numerical values>

:CORRection:SHORt?
<characters/ numerical values>

<characters/ numerical values>= OFF/ ALL/ numerical value (NR1)
(100000 to 120000000)

OFF The short-circuit compensation is not performed.

ALL The short-circuit compensation is performed at all the measure-
ment frequencies.

Numerical data
The short-circuit compensation is performed at the set mea-
surement frequency only (spot compensation).

Enables and disables the short-circuit compensation function.
The numerical value can be in NRf format.

Returns the current setting of the short-circuit compensation enable-
ment as character data or a numerical value in NR3 format.

:CORRection:SHORt 1000000
The short-circuit compensation function at 1 MHz is enabled.

:CORRection:SHORt?
:CORRECTION:SHORT 1000000 (Headers: ON)
1000000 (Headers: OFF)

The short-circuit compensation function at 1 MHz has been enabled.

When the compensation is performed at all the measurement fre-
guencies, about 5 minutes compensation is required. Executing the
commands which changes measurement settings during compensa-
tion for all frequency generate an execution error. Be sure not to exe-
cute commands other than that of checking each status registers
such as *ESR? and :ESRO0?.
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Enables/disables and queries the load compensation function

Syntax

Function

Example

Note

Command

Query
Response

Command

Query

Command

Query
Response

:CORRection:LOAD <ON/ OFF>
:CORRection:LOAD?
<ON/ OFF>

ON The acquisition of load compensation data is started and the
load compensation is enabled.

OFF The load compensation is not performed.

Enables and disables the load compensation function.

When ON is selected, the acquisition of load compensation data is
started according to the current load compensation conditions. When
the acquisition of load compensation data is completed normally, the
load compensation is enabled, and when the load compensation is
not completed normally, the load compensation is disabled.

When OFF is selected, the load compensation is disabled.
Returns the current setting of load compensation function enablement

as ON or OFF.
The header is not returned.

:CORRection:LOAD ON
The load compensation will be enabled.

:CORRection:LOAD?
ON

The load compensation has been enabled.

When the compensation is performed, about 6 seconds compensa-
tion is required for each load compensation. Executing the com-
mands which changes measurement settings during compensation
generate an execution error. Be sure not to execute commands other
than that of checking each status registers such as *ESR? and
:ESRO?.
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Sets and queries the compensation frequency of the load compensation

conditions.

Syntax

Function

Example

Note

Command

Query

Response

Command

Query

Command

Query
Response

:CORRection:LOAD:FREQuency <LOAD compensation num-
ber>,<OFF/ numerical value>

:CORRection:LOAD:FREQuency? <LOAD compensation num-
ber>

<LOAD compensation number>,<OFF/ numerical value>

<LOAD compensation number>=1to 5 (NR1)
<OFF/ numerical value> = OFF/ numerical value (NR1)
(frequency: 100000 to 120000000)

Sets any of five different compensation condition groups in the load
compensation.

The load compensation conditions specified with <LOAD compensa-
tion number> are enabled or disabled.

To disable the load compensation conditions, enter OFF. To enable
the load compensation conditions, specify the test frequency to be
compensated in numerical values.

When disabled status is selected, all the compensation conditions for
the specified load compensation number become undefined.

Returns the enabled/disabled status of the specified load compensa-
tion conditions (measurement frequency) as character or numerical
data.

:CORRection:LOAD:FREQuency 1,1000000

The load compensation condition group 1 is enabled and the compen-
sation frequency is set to 1 MHz.

:CORRection:LOAD:FREQuency? 1
CORRECTION:LOAD:FREQUENCY 1,1000000 (Headers:
ON)

1,1000000 (Headers: OFF)

The current load compensation condition group 1 has been enabled
and the compensation frequency has been set to 1 MHz.

This command sets whether the measurement frequencies in five dif-
ferent compensation condition groups will be used or not, or the load
compensation conditions will be used for the load compensation data.
Therefore, the command is not designed to start acquisition of load
compensation data.

To enable the load compensation, specify the load compensation con-
ditions with both the “:CORRection:LOAD:FREQuency” and “:COR-
Rection:LOAD:REFerence” commands, and then execute the
“:CORRection:LOAD ON” command.
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Sets and queries the reference values for the load compensation condi-

tions.

Syntax

Function

Example

Command

Query

Response

Command

Query

Command

Query
Response

:CORRection:LOAD:REFerence <LOAD compensation num-
ber>,<mode>,<reference value 1>,<reference value 2>

:CORRection:LOAD:REFerence? <LOAD compensation num-
ber>

<LOAD compensation number>,<mode>,<reference valuel> <refer-
ence value2>

<LOAD compensation number>=1to 5 (NR1)
<mode>=Z/CS/CP/LS/LP/Rs/OFF (characters)
<reference valuel> = OFF/ numerical value (NR3)
<reference value2> = OFF/ numerical value (NR2)/(NR3)

Sets five different compensation condition groups in the load compen-
sation.

The reference values for the load compensation conditions specified
with <LOAD compensation humber> are set.

Specify what parameter should be characterized by the value defined
with <mode>, and enter reference values for <reference value 1> and
<reference value 2>.

The table below shows the relationship between <mode>, <reference
value 1>, and <reference value 2>.

<mode>
Z

Cs

CP

LS

LP

Rs

<reference valuel>
Reference value of Z
Reference value of Cs
Reference value of Cp
Reference value of Ls
Reference value of Lp
Reference value of Rs

<reference value2>

Reference value of 6
Reference value of D
Reference value of D
Reference value of Q
Reference value of Q
Reference value of X

Returns the reference values for the specified compensation condi-
tions in the order of LOAD compensation number, mode, <reference
value 1>, and <reference value 2>.

When the mode and reference values for the specified compensation
conditions are not set, OFF is returned against these items.

:CORRection:LOAD:REFerence 2,CS,1.2345E-
06,0.1234

The reference values for the load compensation condition group 2 are
specified with Cs and D, and defined as “Cs=1.2345E-06" and
“D=0.1234."

:CORRection:LOAD:REFerence? 2
:CORRECTION:LOAD:REFERENCE 2,CS,1.2345E-
06,0.1234 (Headers: ON)
2,CS,1.2345E-06,0.1234 (Headers: OFF)
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Sets and queries the voltage and current monitored parameters.
Syntax  Query :DISPlay:MONItor?
Response <voltage monitored value>,<current monitored value>

<voltage monitored value>: numerical value (NR2)
<current monitored value>: numerical value (NR3)

Function Query Returns the monitored parameters as <voltage monitored value> and
<current monitored value> in order.

Example  Query :DISPlay:MONItor?

Response :-DISPLAY:MONITOR 1.23,0.12E-03(Headers: ON)
1.23,0.12E-03 (Headers: OFF)

Sets and queries the event status enable register 0 (ESERDO).

Syntax

Function

Example

Command :ESEQ <numerical value>
Query :ESEOQ?
Response <numerical value>

<numerical value> = 0 to 255 (NR1)

Command Sets the mask pattern of the event status enable register 0 (ESERO)
to a value (0 to 255).
The numerical value can be in NRf format, but any digits after the dec-
imal point will be rounded.

When the power is turned on, the data is reinitialized to 0.

Query Returns the value of event status enable register 0 (ESERO0) as a
numerical value in NR1 format as a numerical value in NR1 format
between 0 and 255.

128 64 32 16 8 4 2 1
bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
|Unused\ COF | LOF \ IOF | IUF ‘Unused‘ EOM \ CEM \

Command :-ESEOQO 20
Bits 2 and 4 of ESEO are set to 20.
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Sets and queries the event status enable register 1 (ESER1).

Syntax  Command :ESE1 <numerical value>
Query :ESE1?
Response <numerical value>

<numerical value> = 0 to 255 (NR1)

Function Command Sets the mask pattern of the event status enable register 1 (ESER1)
to a value (0 to 255).

The numerical value can be in NRf format, but any digits after the dec-
imal point will be rounded.

When the power is turned on, the data is reinitialized to O.

Query Return the contents of the event status enable register 1 (ESER1) as
a numerical value in NR1 format between 0 and 255.

128 64 32 16 8 4 2 1
bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
|Unused‘ AND | SLO \ SIN \ SHI \ FLO \ FIN \ FHI \

Example  Command :ESEO 20
Bits 2 and 4 of ESERO are set to 20.

Queries the event status register 0 (ESRO).

Syntax  Query :ESRO?
Response <numerical value>

<numerical value> = 0 to 255 (NR1)
Function Query Returns the value of event status register 0 (ESRO0) as a numerical

value in NR1 format from 0 to 255, and then clears event status regis-
ter O.

No header is affixed to the response message.

128 64 32 16 8 4 2 1
bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit O
|Unused| COF | LOF | IOF | IUF |Unused| EOM | CEM |
Example  Query :ESRO?

4
Bit 2 of ESRO has been set to 1.
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Queries event status register 1 (ESR1).

Syntax

Function

Example

Query
Response

Query

Query

:ESR1?
<numerical value>

<numerical value> = 0 to 255 (NR1)
Returns the value of event status register 1 (ESR1) as a numerical

value in NR1 format from 0 to 255, and then clears event status regis-
ter 1.

No header is affixed to the response message.

128 64 32 16 8 4 2 1
bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
|Um5ed‘ AND | SLO \ SIN | SHI \ FLO \ FIN \ FHI

:ESR1?
64
Bit 6 of ESR1 has been set to 1.

Sets and queries the measurement frequency.

Syntax

Function

Example

Note

Command

Query
Response

Command

Query

Command

Query
Response

:FREQuency <numerical value>
:FREQuency?
<numerical value>

<numerical value>= 100000 to 120000000 (NR1)

Sets the measurement frequency.
The numerical value can be in NRf format.

Returns the currently measurement frequency as a numerical value in
NR1 format.

:FREQuency 1000000

The measurement frequency is set to 1 MHz.

:FREQuency?
1000000 (Headers: OFF)
The measurement frequency has been set to 1 MHz.

When the measurement frequency exceeds 10 MHz, the measure-
ment level is limited. If the measurement level exceeds the limitation
as the result of a change in the measurement frequency, the maxi-
mum level is automatically set.



150
6.6 Message Reference

Enables/disables and queries headers for the response message

Syntax

Function

Example

Command

Query
Response

Command

Query

Command

Query
Response

:HEADer <ON/ OFF>
:HEADer?
<ON/ OFF>

ON : Headers are prefixed to response messages.
OFF: No header is affixed to the response message.

Sets whether or not the 3535 will prefix headers to its response mes-
sages.

When the power is turned on, the data is initially set to OFF.

Returns the setting of headers for the response messages as ON or
OFF.

-HEADer ON
Headers are prefixed to response messages.
:HEADer?

:HEADER ON (Headers: ON)
OFF (Headers: OFF)

Sets and queries the measurement signal level.

Syntax

Function

Example

Command
Query

Response

Command

Query

Command

Query
Response

:LEVel <characters>
:LEVel?
<characters>

<characters>= V/ CC
V  Open-circuit voltage level
CC Constant current level

Sets the measurement signal level to open-circuit voltage level or
constant current level.

Returns the measurement signal level as character data.

:LEVel CC

The measurement signal level is set to constant current.

:LEVel?
:LEVEL CC (Headers: ON)
CC (Headers: OFF)

The measurement signal level has been set to constant current.
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Sets and queries the constant current value.

Syntax

Function

Example

Command

Query
Response

Command

Query

Command

Query
Response

:LEVel:CCURRent <numerical value>
:LEVel:CCURRent?
<numerical value>

<numerical value>= numerical value (NR3)
0.2E-03 to 20.00E-03 (frequency: 100 kHz to 10.00 MHz)
0.2E-03 to 10.00E-03 (frequency: 10.01 MHz to 120.0 MHz)

Sets the value of the constant current.

The numerical value can be in NRf format, but rounding is performed
for figures beyond the last valid decimal place.

Returns the value of the constant current as a numerical value in NR3
format.

:LEVel :CCURRent 10.00E-03
The constant current value is set to 10 mA.

:LEVel :CCURRent?
:LEVEL:CCURRENT 10.00E-03 (Headers: ON)
10.00E-03 (Headers: OFF)

The constant current value has been set to 10 mA.

Sets and queries the open-circuit voltage value.

Syntax

Function

Example

Command

Query
Response

Command

Query

Command

Query
Response

:LEVel:VOLTage <numerical value>
:LEVel:VOLTage?
<numerical value>

<numerical value>= numerical value (NR2)
0.005 to 1.000 (frequency: 100 kHz to 10.00 MHz)
0.005 to 0.500 (frequency: 10.01 MHz to 120.0 MHz)

Sets the open-circuit voltage value.

The numerical value can be in NRf format, but rounding is performed
for figures beyond the last valid decimal place.

Returns the open-circuit voltage value as a numerical value in NR2
format.

:LEVel :VOLTage 0.5
The open-circuit voltage value is setto 0.5 V.

:LEVel :VOLTage?
:LEVEL:VOLTAGE 0.5 (Headers: ON)
0.5 (Headers: OFF)

The open-circuit voltage level has been set to 0.5 V.
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Enables/disables and queries the limit value setting function.

Syntax

Function

Example

Command

Query
Response

Command

Query

Command

Query
Response

:LIMiter <ON/ OFF>
:LIMiter?
<ON/ OFF>

Enables and disables the limit value setting function.

Returns the current setting of the limit value setting function enable-
ment as ON or OFF.

:LIMiter ON

The limit value setting function is enabled.
:LIMiter?

LIMITER ON (Headers: ON)

ON (Headers: OFF)

Sets and queries the current limit value.

Syntax

Function

Example

Command

Query
Response

Command

Query

Command

Query
Response

:LIMiter:CURRent <numerical value>

:LIMiter:CURRent?
<numerical value>

<numerical value> = 0.20E-03 to 20.00E-03 (NR3)

Sets the current limit value.

Returns the current limit value as a numerical value in NR3 format.

:LIMiter:CURRent 20.00E-03
The current limit value is set to 20 mA.
:LIMiter:CURRent?

:LIMITER:CURRENT 20.00E-03 (Headers: ON)
20.00E-03 (Headers: OFF)

The current limit value has been set to 20 mA.
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Sets and queries the voltage limit value.

Syntax

Function

Example

Command

Query
Response

Command

Query

Command

Query

:LIMiter:VOLTage <numerical value>
:LIMiter:VOLTage?
<numerical value>

<numerical value> = 0.010 to 1.000 (NR2)

Sets the voltage limit value.

The numerical value can be in NRf format, but rounding is performed
for figures beyond the last valid decimal place.

Returns the voltage limit value as a numerical value in NR2 format.

:LIMiter:VOLTage 0.5

The voltage limit value is set to 0.5 V.

:LIMiter:VOLTage?
LIMITER:VOLTAGE 0.5 (Headers: ON)
0.5 (Headers: OFF)

The voltage limit value has been set to 0.5 V.

Loads the measurement conditions of the specified panel number.

Syntax

Function

Example

Command

Command

Command

:LOAD <numerical value>
<numerical value> =110 30 (NR1)

Sets the panel number which you wish to load.

The numerical value can be in NRf format, but any digits after the dec-
imal point will be rounded.

:LOAD 2

The measurement conditions which are saved in panel number 2 is
loaded.
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Queries measured data.

Syntax

Function

Query
Response

Query

:MEASure?

During normal measurement
<parameter>,<measurement value>,,,

During comparator measurement

<logical product of comparison result>,<measurement value of the
first parameter>,<comparison result of first parameter>,<measure-
ment value of the third parameter>,<comparison result of third
parameter>

Comparison result=0/ 1/ -1

0: Within limits or logical product limits

1: Above the upper limit or out of logical product limits

-1: Below the lower limit

During BIN measurement

<result of BIN measurement><measurement value of the first
parameter>,<measurement value of the third parameter>

<result of BIN measurement> =-1, 1 to 10

During scaling measurement
<measurement value of the first parameter>,<measurement value
of the third parameter>

Returns the measured value that is valid at the reception of command
as a numerical value in NR2 and 3 format.

During normal measurement

Returns the measured value of the parameter that bits of MRO
(measurement register 0) and MR1 (measurement register 1) have
been set to 1 in the following order; impedance (Z), admittance (Y),
phase angle (PHASE), series capacitance (CS), parallel capaci-
tance (CP), dissipation factor (D), series inductance (LS), parallel
inductance (LP), Q factor (Q), series resistance (RS), conductance
(G), parallel resistance (RP), reactance (X), and susceptance (B).
When powering on, the measurement parameters are initially set to
impedance (Z) and phase angle (0).

The contents of MRO and MR1 are set with the :MEASure:ITEM
command.

During comparator measurement

Returns the measured values of the first and third parameters
which have been set and the comparator result.

During BIN measurement

Returns the measured values of the first and third parameters
which have been set and the BIN measurement result.

Returns -1 when the test data deviates from the set BIN range
(OUT OF BINS).

During scaling measurement
Returns the measured values of the first and third parameters in
order.

During comparator, BIN, or scaling measurement, sets the first
parameter with the ":PARameterl" command, and sets the third
parameter with the ":PARameter3" command. When the parameter
is set to OFF, the data is not returned.
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Example

« During normal measurement

Query

Response

Command

Query

Response

Command

Query

Response

Command

Query

Response

When querying the measured values for impedance (Z), phase angle
(6), parallel capacitance (Cp), dissipation factor (D):

:MEASure:ITEM 53,0; :TRIGger EXTernal
*TRG; :MEASure?

Z 31,981E+03,PHASE -88.05,CP 4.9736E-09,D
0.03405 (Headers: ON)
31,981E+03,-88.05,4.9736E-09,0.03405 (Head-
ers: OFF)

During comparator measurement
When comparator measurement for impedance (Z) and phase angle

0).

:PARameterl Z;:PARameter3 PHASe
:COMParator ON

:TRIGger EXTernal
*TRG; :MEASure?

1,Z 31,981E+03,0,PHASE -88.05,-1 (Headers: ON)
1,31,981E+03,0,-88.05,-1 (Headers: OFF)

The decision result of the first parameter is within limits, and that of
the third parameter is below the lower limit.

During BIN measurement
When BIN measurement for impedance (Z) and phase angle (0).

:PARameterl Z;:PARameter3 PHASe
:BIN ON

:TRIGger EXTernal
*TRG; :MEASure?

BIN1,Z 31,981E+03,PHASE -88.05 (Headers: ON)
BIN1,31,981E+03,-88.05 (Headers: OFF)

During scaling measurement
When comparator measurement for impedance (Z) and phase angle

(©).

:PARameterl Z;:PARameter3 PHASe
:SCALe ON

:TRIGger EXTernal
*TRG; :MEASure?

Z 31,981E+03,PHASE -88.05 (Headers: ON)
31,981E+03,-88.05 (Headers: OFF)
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Sets and queries the measurement parameter for response of the :MEA-
Sure? query during normal measurement.

Syntax ~ Command :MEASure:ITEM <MR0>,<MR1>
Query :MEASure:ITEM?
Response <MR0><MR1>

<MRO0><MR1> = 0 to 255 (NR1)
MR: measurement register (see the table below)

Function Command Specifies the measurement parameters for response of the :MEA-
Sure? query during normal measurement with bits.
When the power is turned on, the measurement parameter is set to
impedance (Z) and phase angle (0) that is; <MR0> is 5 and <MR1> is
0.

The numerical value can be in NRf format, but any digits after the dec-
imal point will be rounded.

Query Returns the measurement parameter to response the :MEASure?
guery during normal measurement as bits <MR0> and <MR1>.

128 64 32 16 8 4 2 1
bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
| Lp ‘ Ls | D ‘ Cp ‘ Cs ‘ 0 ‘ Y ‘ z ‘

Measurement Register 0 (MRO)

128 64 32 16 8 4 2 1
bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
| Unused ‘ Unused | B ‘ X ‘ Rp ‘ G ‘ Rs ‘ Q ‘

Measurement Register 1 (MR1)

Example  Command :MEASure:ITEM 53,18

The measurement parameters for response are set to impedance (2),
phase angle (0), equivalent parallel circuit capacitance (Cp), dissipa-
tion factor (D), series resistance (Rs), reactance (X).

Query MEASure: ITEM?
Response :-MEASURE:ITEM 53,18 (Headers: ON)
53,18 (Headers: OFF)

The measurement parameters to response have been set to imped-
ance (2), phase angle (0), parallel capacitance (Cp), dissipation factor
(D), series resistance (Rs), reactance (X).
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Queries the test data saved in the memory controlled by the test data
memory function.

Syntax

Function

Example

Query
Response

Query

Query
Response

:MEMory?

<contents of first memory><message terminator><contents of second
memory><message terminator>...<contents of n'th memory><mes-
sage terminator>

n:

up to 200

Returns all the latest test data saved in the memory controlled by
the test data memory function.

Up to 200 entries of the latest test data are saved in the memory.
To clear the memory, use the “:MEMory:CLEar” command.

Four test results connected to the displayed parameters are saved
in the memory regardless of “:MEAS:ITEM” status existing.

The formats of the memory contents are the same as the response
data formats for the query “:MEASure?” and a detailed format
description is included in the outline of the query “:MEASure?”
(page 154). When the displayed parameter set to OFF, 0 is always
set as test data.

A message terminator is assigned between memories.

The query “:MEMory:COUNTt?” confirms the number of data sets
currently saved in the memory.

When the internal trigger source has been selected, the number of
data sets obtained with the query “:MEMory:COUNt?" may differ
from n. To use this query “:MEMory:COUNTt?", select the external
trigger source.

The impedance should be set to the first parameter while the phase
angle should be set to the third parameter.

When the first parameter is set to Z, the third parameter is set to 0,
both the second and fourth parameters are set to OFF on the dis-
played parameter setting screen, and the data from a single normal
test has been saved in the memory:

:MEMory?

Z 31.981E+00,0FF O,PHASE 88.05,0FF O
(Headers: ON)

31.981E+00,0,88.05,0 (Headers: OFF)
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Clears the memory controlled by the test data memory function.

Syntax

Function

Example

Command :MEMory:CLEar

Command Clears all the test data saved in the memory controlled by the test
data memory function.

After this command is sent, the subsequent test data will be saved
from the beginning of the memory.

Command :MEMory:CLEar
All the test data saved in the memory is cleared.

Queries the number of test data sets saved in the memory controlled by
the test data memory function.

Syntax

Function

Example

Query :MEMory:COUNt?
Response <numerical value>

<numerical value> = 0 to 200 (NR1)

Query Returns the number of data sets saved in the memory controlled by
the test data memory function as a numerical value in NR1 format.

Query :MEMory:COUNt?
-MEMORY :COUNT 1(Headers: ON)
1(Headers: OFF)

Sets and queries the displayed parameters

Syntax

Function

Example

Command :PARameterl(or 2/ 3/ 4) <characters>

Query :PARameterl(or 2/ 3/ 4)?

Response <characters>
<characters> = displayed parameter:
Z/ Y] PHASe(phase angle)/ CS/ CP/ D/ LS/ LP/ Q/ RS/ G/ RP/ X/ B/
OFF

Command Sets the displayed parameters.

Query Returns the displayed parameters as character data.

Command :PARameterl Z;:PARameter3 PHASe
The first parameter is set to impedance (Z), and the third parameter
is set to phase angle (PHASe).

Query :PARameter2?
Response :PARAMETERZ2 PHASE (Headers: ON)
PHASE (Headers: OFF)

The second parameter has been set to phase angle (PHASe).
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Sets and queries the number of displayed digits for the measurement

parameters.
Syntax  Command :PARameterl(or 2/ 3/ 4):DIGit <numerical value>
Query :PARameterl(or 2/ 3/ 4):DIGit?
Response <numerical value>
<numerical value> =3 t0 5 (NR1)

Function Command Sets the number of displayed digits for the first to fourth parameters.
The response message for the ":MEASure?" query is always returned
in 5 digits.

Query Returns the number of displayed digits for the first to fourth parame-
ters as a numerical value in NR1 format .

Example Command :PARameterl:DIGiIt 4

The number of displayed digits for the first parameter is set to 4.
Query :PARameterl1:DIGIt?
Response :-PARAMETER1:DIGIT 4 (Headers: ON)

4 (Headers: OFF)
The number of displayed digits for the first parameter has been set to 4.

Sets and queries the measurement range.

Syntax

Function

Example

Command

Query
Response

Command

Query

Command

Query
Response

:RANGe <numerical value>

‘RANGe?

<numerical value>

<numerical value> =1 to 3(NR1)

Range No. 1 2 3
Range 1kQ 10 kQ 100 kQ

Sets the measurement range.

The numerical value can be in NRf format, but any digits after the dec-
imal point will be rounded.

Executing this command automatically switches the :RANGe:AUTO
setting to OFF.

Returns the setting of the measurement range as a numerical value in
NR1 format (1 to 3)

:RANGe 1
The measurement range is set to 1 kQ2.
-RANGe?

:RANGE 1 (Headers: ON)
1 (Headers: OFF)

The measurement range has been set to 1 kQ.
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Sets and queries the auto-range.

Syntax

Function

Example

Command

Query
Response

Command

Query

Command

Query
Response

:RANGe:AUTO <ON/ OFF>
‘RANGe:AUTO?

<ON/ OFF>
Enable or disable automatic range selection.
Returns the auto-range setting as ON or OFF.

:RANGe-AUTO ON

Enable automatic range selection.

:RANGe : AUTO?
:RANGE:AUTO ON (Headers: ON)
ON (Headers: OFF)

Automatic range selection is enabled.

Executes and queries the panel save function.

Syntax

Function

Example

Command
Query

Response

Command

Query

Command

Query
Response

:SAVE <No.>,<Name>

:SAVE? <No.>

<No.>: 1 to 30 (NR1)

<Name>: 1 to 20 characters

0/1

0: The test data has not been saved.
1: The test data has been saved.

Saves the measurement conditions in specified panel number with
name to be saved.

The numerical value can be in NRf format, but any digits after the dec-
imal point will be rounded.

The capital letters, numbers, and hyphen can be used.
If 21 or more characters are entered, the first 20 characters are used.

Returns 1 when the measurement conditions are saved in specified

panel number, and returns O when not saved.

The numerical value can be in NRf format, but any digits after the dec-
imal point will be rounded.

No header is affixed to the response message.

:SAVE 3,TEST1

The measurement condition is saved as a hame "TEST1" in panel
number 3.

:SAVE? 3
1

The measurement condition is saved in panel number 3.
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Enables/disables and queries the scaling function.

Syntax

Function

Example

Command

Query
Response

Command

Query

Command

Query
Response

:SCALe <ON/ OFF>
:SCALe?
<ON/ OFF>

Enables and disables the scaling function.

Returns the setting of scaling function enablement as ON or OFF.

:SCALe ON
Enables the scaling function.

:SCALe?
:SCALE ON (Headers: ON)
ON (Headers: OFF)

Sets and queries the first parameters (a and b) in the scaling function.

Syntax

Function

Example

Command

Query
Response

Command

Query

Command

Query
Response

:SCALe:FVALue <a>,<b>
:SCALe:FVALue?

<a>,<b>

<a>,<b> = numerical value (NR3)

Sets the first parameters (a and b values) in the scaling function.
%+ 4.3 "Setting and Activating the Scaling" (page 52)

Returns the setting of the first parameters (a and b values) in the scal-
ing function as a numerical value in NR3 format.
:SCALe:FVALue 2.0000E+00,1.0000E+00

Sets a value to 2.0000, and b value to 1.0000.

:SCALe:FVALue?

:SCALE:FVALUE 2.0000E+00,1.0000E+00
(Headers: ON)

2 .0000E+00,1.0000E+QOQ (Headers: OFF)
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Sets and queries the third parameters (a and b) in the scaling function.

Syntax

Function

Example

Command

Query
Response

Command

Query

Command

Query
Response

:SCALe:SVALue <a>,<b>
:SCALe:SVALue?

<a>,<b>

<a>,<b> =numerical value (NR3)

Sets the third parameters (a and b values) in the scaling function.
% 4.3 "Setting and Activating the Scaling" (page 52)

Returns the setting of the third parameters (a and b values) in the
scaling function as a numerical value in NR3 format.
:SCALe:SVALue 2.0000E+00,1.0000E+00

Sets a value to 2.0000, and b value to 1.0000.

:SCALe:SVALue?

:SCALE:SVALUE 2.0000E+00,1.0000E+00 (Headers:
ON)

2.0000E+00,1.0000E+00 (Headers: OFF)

Sets and queries the measurement speed.

Syntax

Function

Example

Command

Query
Response

Command
Query

Command

Query
Response

:SPEEd <characters>
:SPEEd?
<characters>

<characters> = FAST/ NORMal/ SLOW/ SLOW2

Sets the measurement speed.

Returns the setting of measurement speed as character data.
:SPEEd NORMal

:SPEEd?
:SPEED NORMAL (Headers: ON)
NORMAL (Headers: OFF)
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Sets and queries the type of trigger.

Syntax

Function

Example

Command

Query
Response

Command

Query

Command

Query
Response

:TRIGger <characters>
‘TRIGger?
<characters>

<characters> = INTernal/ EXTernal
INTernal Internal trigger mode
EXTernal External trigger mode

Sets the type of trigger.
Returns the trigger setting as character data.

:TRIGger INTernal
The trigger mode is set to internal trigger.

:TRIGger?
:TRIGGER INTERNAL (Headers: ON)
INTERNAL (Headers: OFF)

The trigger mode has been set to internal triggering.

Sets and queries the trigger delay time.

Syntax

Function

Example

Command

Query
Response

Command

Query

Command

Query
Response

:TRIGger:DELAyY <numerical value>
:TRIGger:DELAy?
<numerical value>

<numerical value> = 0.00 to 9.99 (NR2)

Sets the trigger delay time.

The numerical value can be in NRf format, but rounding is performed
for figures beyond the last valid decimal place.

Returns the current setting of trigger delay time as a numerical value
in NR2 format from 0.00 to 9.99.

:TRIGger:DELAy 0.05

The trigger delay time is set to 50 ms.

:TR1Gger :DELAy?

:TRIGGER:DELAY 0.05 (Headers: ON)

0.05 (Headers: OFF)

The trigger delay time has been set to 50 ms.
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Sets and queries the user ID.

Syntax

Function

Example

Command

Query
Response

Command

Query

Command

Query
Response

:USER:IDENtity <ID>

:USER:IDENtity?

<ID>

<ID> = user ID code (exaple:AB-1234) up to seven characters
AtoZ,atoz 0to 9, -(hyphen) can be used.

The user can set an identity code.

The ID is backed up in the same way as the main unit settings.

If an ID of 11 or more characters is entered, the first 10 characters are
used.

Returns a user ID as character data or a numerical value.

:USER: IDEN AB-1234
This sets the user ID to "AB-1234"

:USER: IDENtity?
:USER: IDENTITY AB-1234 (Headers: ON)
AB-1234 (Headers: OFF)
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6.6.3 Response Format for Queries as Numerical
Value

1. Measurement value
|Z] , Y], Cs, Cp, Ls, Lp, Rs, G, Rp, X, B <in NR3 format>

O .0000E+O00 1:Mantissa Five digits and decimal point
1 2 2: Exponent Two digits

When the value is overflow or underflow, the following value is displayed.
Overflow: 99999E+99

Underflow: -99999E+99

0 (phase angle) <in NR2 format>

(ooo.oo 1: Sign Only when the value is negative, minus
8'3 0.00 () is prefixed.
-)o.oo

2: Numerical Up to the second decimal point

1 2
When the value is overflow or underflow, the following value is displayed.

Overflow: 999.9
Underflow: -999.9

D (dissipation factor) <in NR2 format>
Oo.o0ooan Up to the forth decimal point

When the value is overflow or underflow, the following value is displayed.
Overflow: 99999

Underflow: -99999

Q (Q factor) <in NR2 format>

Oo.og . .
oo.oo Up to the second decimal point

ooo.oo

When the value is overflow or underflow, the following value is displayed.
Overflow: 9999

Underflow: -9999

2. Frequency <in NR1 format>

Ooooonoo 100 kHz to 999.999 kHz
OooooOoooag 1MHz to 9.999999 MHz
Ooooooooag 10 MHz to 99.999999 MHz
OOO0OO0OOO0OO0OO0O0 100 MHz to 120 MHz
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3. Voltage <in NR2 format>
o.oo0a0 Four digits and decimal point

4. Current <in NR3 format>

O.000E+O00 1: Mantissa  Four digits and decimal point
2: Exponent Two digits

1 2

5. Trigger delay <in NR2 format>
o.od Three digits and decimal point

6. Reference value (percentage value), upper and lower limit
values (absolute value), scaling compensation coefficients
for comparator <in NR3 format>

()0.0000E+00 1: Sign When the value is negative, minus (-) is
()Oo.0o0O0Ee+O00 prefixed.

()0 00.00E+00 2: Mantissa Five digits and decimal point

()0 O00.0E+00 3: Exponent Two digits

1 2 3

6.6.4 Initialization Items

I: initialized / X: not initialized
o Initialization method Power on co*rrl?rﬁ-arnd co*rr(l:rhind
Device specific functions (ranges etc.) X I X
Output queue | X X
Input buffer | X X
Event registers | *1 X I
Current path | X X
Headers on/off | | X
Measurement resister | I X

*1 Except the PON bit (bit 7).
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I: initialized / X: not initialized

Initialization method *RST Device *CLS
Power on
Item command clear command
Device specific functions
X | X X

(ranges etc.)
Output queue | X | X
Input buffer | X I x
Status byte register | x X *1 | *2
Event register | *3 X X |
Enable register | X x x
Current path | X I x
Headers on/off | I x x
Measurement resister | I X X

*1 Only the MAV bit (bit 4) is cleared.
*2 All bits except the MAV bit are cleared.
*3 Except the PON bit (bit 7).
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6.7 Creating Programs

This section describes the method by which the 3535 is controlled
from the PC via the RS-232C, and retrieves and saves the test data

using Visual Basic 6.0 or the Windows’ programming language for
software development.

Windows, Visual Basic 6.0 is a registered trademark of Microsoft Cor-
poration.

6.7.1 Development Method

NOTE

Hew Project

This subsection describes how to create a program with Visual Basic
6.0. Visual Basic is hereinafter referred to as “VB.”

The descriptions may vary slightly depending on the settings and
version of the PC or VB. For detailed operation of VB, refer to its
instruction manual or on-line HELP.

b
Mew | Existingl Hecentl

SOft 24

1. Boot VB, and select [Standard EXE] from
the New tab and click Open.

e P P

Activel EXE  Activel DLL Activers YEB Application

Contral Wizard
& & & &
N D D B By
T
WE Wizard Data Project 115 Application Addin Ackive
Manager Docurment Dl

‘%%7:“3‘1
=

Cancel

i

Help

™ Don't show this dialog in the future

w5, Project - Microsoft Vizual Bazic [design

File Edit View | Project Format Debug Bun o

“g - ’i’fl o “]T‘fj, &dd Farm
General |

2. Select [Project]-[Components] from the

5 Add MDI Form Menu Bar.
&2 ndd Moduls
iﬂ Add Class Module
E Add User Control
E &dd Property Page
ﬁ Addliser IEEiment:
Add DHTML Page
Add Data Report
Add WebClass
Add Data Environment

Chrl4+D

L1 R Add File, .,

&3 = Remove Forml
[:l @ References. .,
@ — Components. ..

Praojectl Propgrlt/ig. oo




Components

Contiols I Designerz | Insertable Obizcts |

[IMarquee Contral Library

[CIMicrosaft ActiveMavie Control

[IMicrosoft Actives Plugin

[CIMicrosoft ADO Data Contral 6.0 {SP3) (OLEDE)
[IMicrosoft Chart Control 6,0 (SP3) (OLEDE)
[Zikvicrosoft Comm Control 6.0

[IMicrosoft Carmman Dialog Contral 6.0 (SP3)
[IMicrosoft Data Bound List Controls 6.0
[IMicrosoft DataGrid Cantrol 6,0 (SP3) (OLEDE)
[CIMicrosoft Datalist Controls 6.0 {SP3) (OLEDB)
[IMicrosoft DataRepeater Contral 6,0 (OLEDE)
[ Microsoft DirectAnimation Media Controls

[CImicrosaft FlexGrid Control 6,0 (5P3) _lLI
1] | »

Browse. ..

™ Selected Items Only

Microsoft Comm Cantrol 6.0
’VLUcatiUn: CHWINDOWS|SYSTEMIMSCOMM3Z, OCK

o |

Cancel |

Lpply |

w5, Project] - Microsoft Yisual Basic [design]

File Edit Wew Project Formab Debug Run Query Diagram Tools Add-Ins Window

RS IR R = ==

. Project] - Form1 [Form)

General |

=13

[MSComm1 MsComm =

Alphabetic Categorizedl

(About)

(Custom)

(Mame) MSCommi
CornrnPart 1

DTREnable  True
EOFEnable  False
Handshaking 0 - comMone
[nBuffersize 1024

Irde::

InputLen u]

InputMode |0 - comInputModeText
Left 3120
MullCiscard  False

CutBuffersize 512
ParityReplace |7
RThreshold 0

RTSEnable  False
Settings 9600,n,5, 1
SThteshold 0
Tag
Top 430
CommPort
Returnsfsets the communications port
ke,

3.

4.
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Click “Microsoft Comm Control 6.0" on
the Controls tab of the Components win-
dow, and click OK.

Click the icon (telephone) on the Tool-
box. (a)

On the Form designer window, draw a
square with the left mouse button held
down and, upon completion, release the
button. (b)

Now, the icon (telephone) is displayed
on the Form designer window. (c)

The window shown left is the object with
which the telephone icon created in Step 4
will use the RS-232C port for VB. This
object, when created, acquires the name
“MSComm1” and in the following steps this
“MSComml” is used to access the RS-
232C from VB.

With the icon (telephone) selected,
change the settings in the Properties win-
dow according to the 3535’s communica-
tion conditions and the PC’s operating
conditions.

In particular, be sure to provide the follow-
ing settings.

Port number used on the PC
(Example: specify “1” when
COM1 is used.)

Handshaking 0-comNone

Settings 9600,n,8,1

CommpPort
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Froject - Project1

E | 6 Select “Form1” in the Project window with

=53 Project1 (Project1) the mouse, and click to display the
=159 Forms code window for it.

The window will have changed, as shown below.
* The screen layout may differ depending on settings and version.
After the window is displayed, display buttons (a) and (b) on “Form1”

and write the pro-

gram statements on the window indicated with (c). Then, execute the created program

using VB’s execution command.

‘g, Project] - Microsoft Yisual Basic [design]

File Edit View Project Format Debug Run Query Diagram Tools Add-Ins Window Help

[2-q-EleliEE2alo =) ) al8E SR 3 &0 =
| =

/¥ Projectl - Form1 [Code) LO[=] N I x|

GLEHII I(General) j I[I]el:laratinns] j

| = E |

Properties - Fomil

=55 Project1 (Project1)
-3 Forms
L[4 Forml (Formi)

IFnrml Form

Alphabetic | categorized |

x|
|

(Marmne)
Appearance
AutoR edraw
BackColor

EorderStyle

Forml -
1-30

False

[ aHe000000F

2 - Sizable

Forml

True

True

13 - Copy Pen

0 - Solid

it

True

M #H0000000¢
Yo Transparent;l

Caption

Returnsjsets the text displayedin an
object's title bar or below an object's

6.7.2 Sample Programs

This subsection describes the sample program created with VB. This
program is designed to allow the 3535 to communicate via the RS-

232C, retrieve test data, and save it to a file.

The following rules are used to describe the sample program.

Description in Subsection 6.7.1 "Development Meth-
od" (page 168)

Statements in
sample program

RS-232C object MSComm1
Command button created for commencing the test Commandl
(Start button)

Command button created for quitting the application |Command2

(End button)

The programs shown herein are all described as codes for “Form1”



1. Program used to control the RS-232C

Program Code

Description of
program statements
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Private Sub COMOpen()
End Sub
Private Sub COMClose()

End Sub

MSCOMMIL.POMOPEN = TIUE .....ieeiieeeeeiiieee ettt e e (@)

MSCommMI1.PortOpen = FalSe ......cccvveiiiiiiiee et .. '(b)

Private Sub COMCommand(CommandData As String) .........cccceeeeveeeennn. ... '(©)

End Sub

MSComm1.0utput = CommandData & Chr(&HD) & Chr(&HA).............. .. '(d)

Private Function COMQuery(QueryData As String) As String.................. .. '(e)

End Function

Dim strbuf As String
Dim a As String
Dim i As Integer, j As Integer, k As Integer
COMCommMaNd (QUEIYDALA) ......ccceeriurrieeeaiiiiee e et ()]
strbuf ="
Do While MSComm1.INBUfferCount = O.......cccceveriiieeinieeiiiieeieeesieeee .. '(9)
Loop
Fori=0 To 10000
If MSComm1.InBufferCount > 0 Then
strbuf = strbuf & MSComMML.INPUL .......oooiiiiiiee e (D)
If Asc(Right(strbuf, 1)) = &HA Then
COMQuery ="
FOrj=1To Len(Strbuf) .......ccccoviiieiiiieniiie e e ‘(i)
a = Mid(strbuf, j, 1)
If Asc(a) > 32 Then COMQuery = COMQuery & a
Next j
Exit Function
End If
End If
Next i
COMQuery = "COMERROR"

(@)
(b)
()
(d)

(€)

(f)
(9)
(h)
(i)

Enables the RS-232C port.
Disables the RS-232C port.

This function sends the character string CommandData to the
3535.

Adds CR and LF to the character string CommandData, and
sends the resulting string to the 3535.

This function sends the command (query) character string Com-
mandData that contains the response data, and saves the
response character string returned to the PC from the 3535 to
COMCuery.

Sends the character string CommandData to the 3535.

Waits until the response character string is returned from the
3535.

Retrieves the response character string to the variable strbuf.

Picks up the character string, except for the message terminator
(CR+LF), when the retrieved character string ended with LF (line
feed code), and saves the net character string to COMCuery.
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2. Setting the 3535
Program Code

Private Sub SendSetting()
COMCommand (":LEV V")
COMCommand (":LEV:VOLT 0.5")
COMCommand (":FREQ 10000000")
COMCommand (":TRIG EXT")
COMCommand (":PAR1 Cs;:PAR2 OFF;:PAR3 D;:PAR4 OFF")
COMCommand (":MEAS:ITEM 40,0")
COMCommand (":RANGE:AUTO ON")
End Sub

Description of These statements set the following test conditions for the 3535
program statements Signal level : Open-circuit voltage (V), 500 mV
Measurement frequency : 10 MHz
Trigger : External trigger
Display parameter : Cs, OFF, D, OFF
Response data of : MEAS? : Cs, D
Measurement range: AUTO

3. Retrieving the test data from the 3535 and saving it to a file
Program Code

Private Sub Commandl_ClCK() .....cuvvereeeiieiereiiiieeee e ‘(@)
Dim strbuf As String
Dim i As Integer

Commandl.Enabled = False..........cccveevieiiiiiiiiieiien e, '(b)
Command2.Enabled = False
COMOpen
SendSetting
Open "data.csv" FOr OUtpUt AS #1 ......eveieiiiiiiieeiiiieeee e, ‘(c)
Fori=1To 10
strbuf = COMQUErY("™*TRG;:MEAS?") .ooieiiiiiiiiee e e '(d)
Print #1, Str(i) & "," & Strbuf......coiiiii e ‘(e)
Next i
Close #1
COMClose

Commandl.Enabled = True
Command2.Enabled = True
End Sub

Private Sub Command2_Click()
Unload Me
End Sub

Description of (a) When the command button Command1, created to start the test,
program statements is clicked, this function sets the test conditions for the 3535, tests
the sample ten times, and saves the test data to a “data.csv” file.

(This is a comma-delimiter type text file.)

(b) Disables both the Start and End buttons during communication.

(c) Opens the “data.csv” file. When a file with an identical name is
already existent, the existing file “data.csv” is deleted and a new
file is created.

(d) Sends the command that “executes the test once and returns the
test data to the PC” to the 3535, and retrieves the test data to the
variable strbuf.

(e) Separates the data number and the retrieved test data with a
comma and saves the resulting character string to the file opened
with statement (b).
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6.8 Troubleshooting

When the 3535 is malfunctioning, attempt checking and troubleshoot-
ing according to the instructions shown below.

The causes/treatments without marks ( @& / (rs=232¢) ) are common
to both the RS-232C and GP-IB.

Symptom Cause / Treatment

The RS-232C/ GP-IB has « Are the cables properly connected?

stopped working completely. * Are all the devices powered on?
* Are correct cables used?

* Has the communication condition been correctly set?
« |s the device address for the 3535 set correctly?
« Does some other device have the same device address?

Communication failure with RS- |+ Do the 3535 and PC have the same settings (baud rate, data length,

232C/GP-IB. parity, and stop bit)?
< Ensure the message terminators (delimiters) for the controller are

set.
% "Message Terminators" (page 102)

After transmission on the RS- |+ Press the LOCAL key on the front panel of the 3535 to release the

232C/ GP-IB bus, the keys on remote state.
the 3535 freeze up and have Has a LLO (Local Lock-Out) command been transmitted?

L]

no effect. Transmit a GTL command to put the 3535 into the local state.
When attempting to read data |+ Be sure to transmit one query before each INPUT statement.
using a BASIC INPUT state- « Have any of these transmitted queries resulted in as error?
ment, the RS-232C bus

hangs.

When attempting to read data |+ Be sure to transmit one query before each ENTER statement.
using a HP-Basic ENTER « Have any of these transmitted queries resulted in an error?
statement, the GP-IB bus

hangs.

Although a command has been |« Using the *ESR? query, inspect the standard event status register,
transmitted, nothing has hap- and check what type of error has occurred.
pened. Using the *ERR? query, and check whether transmission error

occurred on the RS-232C.

Sending several queries, pro- |* Has an error occurred?

duces only one response. Send the queries one at a time, and read the responses individually.
When you want to read them in all at once, try doing so by putting
them all on one line separated by the message separator character.

+ Have you used the * IDN? query?

L]

The response message to a Due to the response message being produced at the instant that the
guery differs from the display 3535 receives the query, there is a possibility that it may not agree
on the front panel. with the display at the instant that the controller reads it in.




174
6.8 Troubleshooting

Symptom Cause / Treatment

Sometimes service requests » Have the service request enable register and the various event sta-

i 2
are not generated. tus enable registers be_:en correctly set? _
» Clear all the event registers at the end of SRQ processing subrou-

tines by using the *CLS command. If an event bit is not cleared, no
service request will be generated for that event.

Beeper sounds when *TRG « Is the trigger is set to internal trigger?
command is transferred. « *TRG command can be used for the external trigger setting. For the
internal trigger setting, an execution error occurs.
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6.9 Device Compliance Statement

(1)

(2)

®3)

(4)

()

“Information on compliance to standards” based on the IEEE 488.2
standard

IEEE 488.1 interface functions
These are detailed in 6.2.2 "Specifications of GP-IB" (page 95)

Operation with a device address other than 0 through 30
The bus is disabled.

Timing of changed device address recognition
A change of address is recognized immediately after changing.

Device settings at power on.

The status information is cleared, and all other items are preserved.
However, the header on/off setting, and response message separator
and terminator are all reinitialized.

List of message exchange options
* Input buffer capacity and operation
These are detailed in "Input Buffer" (page 105)
* Queries to which multiple response message units are returned

BIN:FLIMit: ABSOIUtE? ...oeveiiiiieeieeeeeee e, 3
BIN:FLIMIt:DEVIAtion? ......ovvvvviiiiieeieeeeeeeeeee, 3
BIN:FLIMIt:PERCEN? ..o 3
BIN:SLIMit:ABSOIULE? ...ovvveiiiiiieiieiieeeeeeeeeaea, 3
BIN:SLIMIit:DEVIation? ........ccoovvevivviiiiiiieeeeeeeenn, 3
BIN:SLIMit:PERcCENt? ......oovveviiiiieeeeeeeeeeee, 3
:COMParator:FLIMit:ABSolUte? ......oevvvvveieeninnneen 2
:COMParator:FLIMit:DEViation? .......c.cccovvvvvnneeee. 3
:COMParator:FLIMit:PERcent? .......ccooevvvvvinnnnnee. 3
:COMParator:SLIMit:ABSolute? ..........ccoevveeeene. 2
:COMParator:SLIMit:DEViation? .......c.cccoevvvvnnnnee. 3
:COMParator:SLIMit:PERcent? ........ccocovvvevnnnnene. 3
:CORRection:LOAD:REFerence? ........ccooevevnnnene. 4
DISPIay:MONIOI? ...ovvviieiiiiiiiiieieee e 2
MEASUIEITEM? e, 2
IMEASUIE? e 1to 14
IMEMOIY? oo 1 to 200
(SCALEIFVALUE? e 2
ISCALEISVALUEB? ..o 2

* Queries producing responses as syntax checking is performed:
All queries produce responses when syntax checking is performed.
» Whether any queries produce responses when read:
There are no queries which produce response messages at the
instant they are read in by the controller.
* Whether any commands are coupled:
There are no relevant commands.
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(6) Summary of functional elements for use when constructing device
specific commands, and whether compound commands or program
headers can be used:

The followings can be used

» Program message

» Program message terminator

* Program message unit

* Program message unit separator
« Command message unit

¢ Query message unit

» Command program header

e Query program header

* Program data

« Character program data

¢ Decimal program data

e Compound commands and program headers

(7) Buffer capacity limitations for block data
Block data is not used.

(8) Summary of program data elements used in expressions, and deepest
nesting level allowable in sub-expressions, including syntax restric-
tions imposed by the device.

Sub-expressions are not used. Character data and decimal data are
the only program data elements used.

(9) Response syntax for queries
Response syntax is detailed in 6.6 "Message Reference" (page 121).

(10) Transmission congestion relating to device-to-device messages which
do not conform to the general principles for basic response messages
There are no device to device messages.

(11) Response capacity for block data
Block data does not appear in responses.

(12) Summary of standard commands and queries used
This appears in 6.5 "Command Reference" (page 112)

(13) Device state after a calibration query has been completed without any
problem
The "xCAL?" query is not used.

(14) Existence/nonexistence of “*DDT” command
When using the "*DDT" command, the maximum length of block used
in a trigger macro definition
The "*DDT" command is not used.
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(15) Existence/nonexistence of macro command
When a macro command is being executed, the maximum length of
macro label, the maximum length of block for defining a macro, and
how echoing is managed when expanding a macro
Macros are not used.

(16) For queries related to identification, explanation of the response to the
"*IDN?" query
This is detailed in 6.6 "Message Reference" (page 121).

(17) Capacity of the user data storage area reserved for when the "xPUD"
command and the "+*PUD?" query are being executed
The "*PUD" command and the "*PUD?" query are not used. Further,
there is no user data storage area.

(18) Resources when the "*RDT" command and the "+*RDT?" query are
being used
The "+*RDT" command and the "+*RDT?" query are not used.

(19) Conditions which are influenced when "*RST", "«LRN?", "*RCL?", and
"+*SAV" are used
"sLRN?", "*RCL?", and "+*SAV" are not used. The"+*RST" command
returns the unit to its initial state.

+ 6.6.1 "Standard Command" (page 122), 6.6.4 "Initialization Iltems" (page
166)

(20) Scope of the self-testing executed as a result of the "*TST?" query
This is detailed in 6.6.1"Standard Command"; *TST?(page 123)

(21) Additional organization of the status data used in a device status
report
This is detailed in 6.4.4 "Event Registers" (page 108)

(22) Whether commands are overlap or sequential type
All the commands except :MEASure? command are sequential com-
mands.

(23) Criterion relating to the functions required at the instant that the termi-
nation message is produced, as a response to each command
Termination occurs when the command has been parsed.
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Specification

7.1 General Specification

Measurement e Z Impedance

Parameters e Y Admittance
* Rs Series-equivalent resistance, ESR
* Rp Parallel-equivalent resistance

e G Conductance
e X Reactance

B Susceptance
* 0 Phase angle

e Ls Series-equivalent inductance

e Lp Parallel-equivalent inductance

e Cs Series-equivalent static capacitance
e Cp Parallel-equivalent static capacitance
e Q Q factor

« D Dissipation factor tand
Measurement Range 100 kHz to 120 MHz
Frequency Resolution 4 digits (by front panel setting)

100.0 kHz to 1.000 MHz (100-Hz steps)

1.000 MHz to 10.00 MHz (1-kHz steps)

10.00 MHz to 100.0 MHz (10-kHz steps)

100.0 MHz to 120.0 MHz (100-kHz steps)

1-Hz resolution with GP-IB or RS-232C interface

Accuracy Less than +0.005% of setting value
Output Impedance 50 Q+10 Q (at 100 kHz)
Measurement Signal Levels
Open-circuit voltage Range 5mV to 1V, 20 mA max. (up to 10.00 MHz)
(V) mode 5 mV to 500 mV, 10 mA max. (above 10.01 MHz)
Resolution 1 mV steps
Accuracy (5% + 5 mV) x (2 + logf), where fis in MHz
Constant current Range 200 pA to 20 mA, 1V max. (up to 10.00 MHz)
(CC) mode 200 pA to 10 mA, 0.5 V max. (above 10.01 MHz)
Resolution 10 pA step
Accuracy *£(10% + 50 pA) x (2 + logf), where fis in MHz

Monitor Function
Voltage monitor (voltage between HIGH and LOW terminals of the 3535 unit)

Range 0.000 V to 1.000 V
Accuracy +(5%+ 5 mV) x (2 + logf), where fis in MHz
Current monitor Range 0.000 mA to 20.00 mA

Accuracy 1£(10% + 50 pA) x (2 + logf), where f is in MHz
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Limit Function

Current limit
(during V setting)

Voltage limit
(during CC setting)

Ranges

Measurement Ranges

Measurement Time

Measurement Speed

Average
Trigger Function

Zero Compensation
Load Compensation

Key Lock Function
Comparator

BIN (classification)
Measurement

Correlation Compensa-
tion Function

Panel Save and Load
Function

Measurement Value
Storage

Zoom display function

Continuous Measure-
ments

Audible Beeper

Numerical Display Digit
Setting Function

Display Setting Func-
tions

Printer Functions

0.20 mA to 20.00 mA

£(10% + 50 pA) x (2 + logf), where f is in MHz
(voltage between HIGH and LOW terminals of the 3535 unit)
Range 0.005 V to 1.000 V

Accuracy +(10%+ 10 mV) x (2 + logf), where fis in MHz
3 ranges, AUTO or HOLD setting

1 kQ2 range 100 mQ to 2 kQ

10kQrange 1kQto 20 kQ

100 kQ range 10 kQ to 300 kQ2

Z: 100.00 mQ2 to 300.00 k2 (5-digit display)
0: -180.00° to 180.00° (0.01° resolution)

6 mst1l ms (nominal)
Actual time depends on measurement conditions, such as measurement speed
and averaging.

FAST, NORMAL, SLOW, and SLOW?2
The number of waveform averaging cycles depends on the measurement
speed.

OFF, 2, 4, 8, 16, 32, and 64

Internal and external trigger sources can be selected
Trigger delay function: 0.01 s to 9.99 s with 0.01 s resolution

Range
Accuracy

Open/ short-circuit compensation
ALL and SPOT compensations are available.

Measure a standard component to establish a compensation value for subse-
guent measurements.

Temporarily disable touch panel operation using rear panel switch.

Compares two measurement items.

Upper and lower limit values setting: Input either the absolute value, percentage
of standard value or its deviation percentage (A%).

For A%, the measurement value is displayed as the percentage of deviation
from the standard value.

Ranks two measurement items into ten classifications

Constants a and b are entered to compensate displayed values
(compensated value) = a x (measurement value) + b

Memory Capacity: 30 Sets
Load Method: Front panel key operation, external 1/0O connector, GP-IB, RS-
232C

Memory Capacity: up to 200 values
Measurement values are stored in the main unit and transferred as a batch

Enlarge the display of measurement data and comparator results.

Measurements are made continuously per conditions (up to five) saved on the
screen

Beeping can be set ON/OFF for key entry and comparator results (IN or NG)

Measurement values can be set to display as 3, 4 or 5 digits.
Available settings depend on the parameter.

Backlight and voltage/current monitor display can be set ON/OFF

Hard copy printout of measurement values and screens
Requires 9442 and 9444
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Interfaces GP-I1B, RS-232C, and EXT.I/O (standard)

Accuracy guarantee for ~ 23%5°C, 80%RH or less
temperature and humidity

Operating Environment  Indoors, altitude up to 2000 m (6562-ft.), Pollution Degree 2

Power Supply Rated supply voltage 100 to 240 VAC
(Voltage fluctuations of £10% from the rated supply
voltage are taken into account.)
Rated supply frequency 50/60 Hz
Maximum rated power 50 VA
Operating Temperature 10 to 40°C (50 to 104°F), 80%RH or less, no condensation
and Humidity

Storage Temperature -10 to 55°C (14 to 131°F), 80%RH or less, no condensation
and Humidity

Dimensions and Mass  Approx. 360 W x 130 H x 360 D mm (14.17" W x 5.12" H x 14.17" D)
Approx. 8.3 kg (292.8 0z.)

Guaranteed Accuracy 6 months

Period
Applicable Standards EMC EN61326
EN61000-3-2
EN61000-3-3
Safety EN61010
Dielectric Strength 1.62 kV AC for 60s, between power and ground
Accessories * Quick Start Manual

 Instruction Manual
» Power cord

Options Fixture
» 9677 SMD TEST FIXTURE (no CE marking)
* 9699 SMD TEST FIXTURE

HEAD AMP UNITs
* 9700-10 HEAD AMP UNIT (1 kQ to 100 kQ range)

Connecting cables

9678 CONNECTION CABLE

9151-02 GP-IB CONNECTOR CABLE (2 m)
9151-04 GP-IB CONNECTOR CABLE (4 m)
9637 RS-232C CABLE (1.8 m, 9pin-9pin)
9638 RS-232C CABLE (1.8 m, 9pin-25pin)

Printer

* 9442 PRINTER

» 9443-01 AC ADAPTER (for printer, for Japan)
* 9443-02 AC ADAPTER (for printer, for EU)

» 9444 CONNECTION CABLE

* 1196 RECORDING PAPER
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7.2 Parameters and Calculation Equations

Normal circuit elements etc. are assessed with regard to their charac-
teristics in terms of their impedance Z.

The 3535 sends AC signals to a sample and measures the impedance
Z and the phase angle 6 of the measurement frequency based on the
prescribed measurement principle (see Appendix 2, "Measurement
Principle"(page 194)). When the impedance Z is displayed on the
complex plane, the following quantities can be obtained.

|Z|: absolute value of impedance (£2)

— Z=R+jX = |2|1£6
| Z />, X
v 2| = JR®+ X
A T T
T | Z: impedance (QQ)
Imaginary 12| | ¢ phase angle (deg)
part | R: resistance (Q)
iX | X: reactance (Q)
|
|

Real part

Moreover, it is possible to use the admittance Y, which as a character-
istic of a circuit component is the reciprocal of the impedance Z.

By displaying the admittance Y upon the complex plane (just as was
done for the impedance Z) the following quantities can be obtained:

Real part Y = G+jB = |Y|ZL¢
G — - -1B
¢ = tan c

¢ |
Y| = JG®+B®

|
iB I Y: admittance (S)
I i Y :
maginary I¥l | ¢: phase angle (deg) =-0
¢ | G: conductance (S)
y._ B: susceptance (S)

|Y| : absolute value of admittance (S)

part
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The 3535 calculates the necessary components using the equations

listed below.

The phase angle 6 is shown based on the impedance Z. When mea-
suring based on the admittance, the sign of the phase angle 6 must

be reversed.

Calculation Equations

[o=2nf]

Series-equivalent circuit mode

Parallel-equivalent circuit mode

z |1z = \T/(: JRZ+ X%

Y |Iv] = L= JG?+B?)

|Z|
Ro= L (=3 B
= = P= G
R |Rs = ESR= |Z||cosd] ’|Y|cos¢‘ G
X |'x =zlsing
*1
G G = ||Y|cos |
. *1
B B = [|Y|sing|
L |Ls=2 Lp = =
P 0B
_ 1 B
Cs = — T o
C ® T X Cr @
o [o=| 2]
tan

Q |Q= |tan6’|(= [—1))

*1: ¢ phase angle of admittance Y (¢ = -0)

Ls, Rs, Cs:  The measured values of L, C, and R in series-equivalent

circuit mode.

Lp, Rp, Cp: The measured values of L, C, and R in parallel-equivalent

circuit mode.
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7.3 Measurement Time

NOTE

NOTE

NOTE

(A)

The time taken for testing varies according to the measurement condi-
tions.

The following values may be used for reference.

The measurement time is defined by the following equation.

T3=(A)+(B)+ (C)+ (D) + (E) + (F)

T3: Measurement time

(A): Influence value for measurement speed and displayed parameter
settings

(B): Influence value for backlight setting

(C): Influence value for open/ short-circuit compensation and load
compensation

(D): Influence value for comparator measurement and BIN measure-
ment

When the averaging is not set to OFF:

The measurement time = T3 x (average setting)

When the measurement range is set to AUTO:

Since the optimum range is selected by using the AUTO setting, the
measurement time is delayed slightly.

Items (A) to (D) are defined as follows.

Influence value for measurement speed and displayed parameter set-
tings

When the monitor display setting is OFF

Display Measurement speed setting
parameters FAST NORM SLOW SLOW?2
A 6.0 ms 8.0 ms 55 ms 668 ms
Z,6 6.5 ms 8.5 ms 56 ms 668 ms
Cp, D 7.0 ms 9.0 ms 56 ms 668 ms
Z,0,Cp 7.5 ms 9.5 ms 57 ms 668 ms
Z,6,Cp,D 8.0 ms 10.0 ms 58 ms 668 ms

(Allowance £1ms)

» Since calculations are based on |Z| and 6, other parameters pro-
long the measurement time.

7.2, "Parameters and Calculation Equations"(page 182)

* When the measurement signal level setting is CC or voltage and
current limitations are enabled, up to five tests are performed inter-
nally to automatically adjust the open circuit voltage. Therefore,
the parameter values in (A) may become up to five times as large
as those provided above.
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(B)

(©)

(D)
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Influence value for backlight setting

Backlight setting

ON OFF
0ms -0.5ms
(for a parameter)

(Allowance 0.5ms)

Influence value for open/ short-circuit compensation and load compen-
sation

No compensation Compensation

0 ms 0.3 ms

(Allowance +0.2ms)

Influence value for comparator measurement and BIN measurement

Measurement mode

Normal Comparator BIN
0.2ms
0.2ms
0 ms (for a parameter
(for a parameter) and 1 BIN)

(Allowance 0.5ms)

When the measurement conditions are changed, the time taken for the
internal processing is necessary before testing.

When the measurement signal level is changed:

The range of the measurement signal level is divided into five catego-
ries, as shown below.

Wait time: 10 ms

Range Measurement signal level [V]
0.005 to 0.012
0.013 t0 0.037
0.038t0 0.111
0.112 t0 0.333
0.334 to 1.000

g |l WO DN

When the measurement signal level setting is CC or voltage and cur-
rent limitations are enabled, the measurement signal level is auto-
matically changed. Up to five changes are executed per test.
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7.4 Measurement Range and Accuracy

Warm-up time: 60 minutes
Accuracy levels are defined in both Z and 6, and those for other
parameters are calculated from Z and 6.

Accuracy of impedance Z

Z accuracy = Basic accuracy xCxDxExFxG [%]
C: Frequency constant, D: Level constant, E: Measurement speed
constant, F: Cable length constant, G: Temperature constant

Basic accuracy

, Zm x 10
. B = A+Bx|/————-1
[ ] Upperend of range:  Basic accuracy X range ‘
_ : - _range _
[ ] Lower end of range:  Basic accuracy = A+Bx Zm x 10 1’

Zm: Measurement value
range: Range of the HEAD AMP UNIT(1 k€Y/ 10 k€Y/ 100 kQ)

Guaranteed Range (detection resistance)
. Measurement range
accuracy period 1kQrange | 10 kQrange | 100 kQ range
10 kQ to 100 kQ2 A =2.00%
5 kQ to 10 kQ B =0.20%
A =1.00%
1 kQ to 5 kQ B =0.10%
6 months 500 Q to 1 kO A = 0.50%
100 Q to 500 Q) B =0.10%
A =0.50%
100 mQ to 100 © A
10 kQ to 100 kQ2 A = 3.00%
5 kQ to 10 kQ B =0.30%
A =1.50%
1 kQto 5 kQ B =015%
1 year 500 Qto 1 kQ A=0.75%
100 Q to 500 Q B =0.15%
A=0.75%
100 m€2 to 100 Q B = 0.15%
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C Frequency constant
f <10 MHz f> 10 MHz
log f +2 10X log f—-7 f[MHz]
D Level constant
10 — 3 xlogV V [mV]
E Measurement speed constant
FAST NORMAL SLOW SLOW2
5+ 150/V 3+ 100/V 1.5+ 30/V 1 V [mV]

F Cable length constant

Om

2 m (9678)

1

2

G Temperature constant

1+01x|T[C]-23[C]|

Accuracy of phase angle 6

T: Operating temperature [°C]

0 accuracy = Z accuracy x 0.6 []

Other accuracy levels are obtained by referring to the Calculation
Equations (page 183) defined in Subsection 7.2.
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Method of Acquiring Measurement Accuracy

(Example)

Basic accuracy
Zm x 10 1‘
range

= A+Bx

2.

3.

Z accuracy [%] = basic accu-
racy X frequency constant x
level constant x measurement
speed constant x cable length
constant x temperature con-

stant
4.

6 accuracy = Z accuracy x 0.6
[’]

Z min =Zm X (1 - Z accuracy [%)])
Z max =Zm X (1+Z accuracy [%)])
Zm: measurement value of Z

Omin = Om — 6 accuracy [°]
Omax = Om + 0 accuracy [°]
Om: measurement value of O

Obtaining the basic accuracy Cs of a 100 p = capacitor.
Measurement value: Z = 159.12, 6 = -89.12° when measuring with the
following conditions.

* Measurement frequency ................. 10 MHz

¢ Measurement speed ................c.... SLOW2

* Measurement signal level ............... 500 mV

* Measurementrange..........cccoeeeereeens 1 kQ range
e Cablelength........ccoooiiiiiiiie. Om

o Temperature.........ccceeeeeeiiiiiiiienninnns 24°C

Acquire Z constants A and B from the basic accuracy table, and
calculate the basic accuracy of Z.

++ Basic accuracy(page 186)

From the basic accuracy table, the constants A and B are A = 0.50 and
B = 0.10 (when guaranteed accuracy period is six months)

159.12 x 10

Z basic accuracy = 0.50 + 0.10 x ( 1000

—1) = £0.55912%

Acquire the other constants from the measurement conditions.

Frequency constant = log(10) + 2 =3
Level constant =10 - 3 x log(500) ~ 1.90309

Measurement speed constant =1
Cable length constant =1
Temperature constant =1+0.1x|24-23|=1.1

Acquire the accuracy of Z.

Z accuracy = 0.55912 x 3x1.90309 x1 x1x 1.1 =+3.51138%

Calculate the basic accuracy of 6 from the basic accuracy of Z.
0 accuracy = 3.51138 x 0.6 = £2.106828°

The range of possible values for Z, 6, and |sing| is acquired
from the basic accuracy.

_ M} ~ 153.532690Q
100

3.51138)
100

Zmin = 159.12 x (1

Zmax = 159.12 x (1 + ~ 164.707310

Omin = -89.12 - 2.106828 ~ -91.226828°
Omax = -89.12 + 2.106828 =~ -87.013172°
Since the absolute value of sin6 (|sin6]) is maximized at sin 90° or sin -

90°, the range is defined as follows.

sinémin = |sin - 87.013172| = 0.99864
sindmax = |sin - 90| = 1



1
® X |Z||sin®|

1

" 2nf x |Z|[sin6|

ow=2xmxf
f: frequency [Hz]
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The range of possible values for Cs is acquired from the range
of Z and sineo.
+ Calculation Equations: (page 183)

Minimum value of Cs (Csmin):

o 1 _ 1 ~
SN = A < Snomax . 2nfx 164.70731x1 " 20-6289pF

Maximum value of Cs (Csmax):

1 _ 1
2nf x Zmin x sin@min 2xf x 153.53269 x 0.99864

>smax = ~103.8031¢

Minimum value of the basic accuracy of Cs

- Csmin-Cm _ 14q - 96.6289 - 100
Cm 100

Maximum value of the basic accuracy of Cs

- Csmax-Cm ;4 - 103.8031 100
Cm 100

Cm: measurement value of Cs = 100pF

x 100= -3.37110%

x 100= 3.80310 %

Therefore, the basic accuracy of Cs is -3.37110% to 3.80310%.
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Appendix 1 Terminology

Series-Equivalent Circuit Mode and Parallel-Equivalent Circuit Mode

1T

Series-equivalent circuit

Parallel-equivalent circuit

NOTE

The 3535 unit obtains the impedance Z and the phase angle 06 by
measuring the current and voltage across the test sample. The other
measurement parameters, like an inductive component L, a capacitive
component C, a resistive component R, etc. are calculated based on
the Z and 6.

A series-equivalent circuit mode is the mode in which the calculation is
performed assuming that resistive components are connected in
series to C (or L), while a parallel-equivalent circuit mode is the calcu-
lation assuming that resistive components are connected in parallel.
The appropriate selection of the equivalent circuit modes will enable
the more accurate calculation results.

Generally, for measurement of a low impedance device (approx. less
than 100 Q) like a large capacitance capacitor or a low inductance, a
series-equivalent circuit mode will be selected. While, for a high
impedance device (approx. more than 10 kQ) like a small capacitance
capacitor or a high inductance, a parallel-equivalent circuit mode will
be selected.

When you are not sure about selection of circuit mode, please ask the
parts maker. (ex. aimpedance approx. between 100 Q and 10 kQ)

Because measurement value in each equivalent circuit mode is
obtained through calculation, measurement values of both modes
can be displayed. However, please note that the appropriate equiva-
lent circuit depends on the test sample.
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Open-circuit compensation and Short-circuit compensation

The residual impedance component of the test fixture can be consid-
ered in terms of an equivalent circuit as shown in the figure.

o
HIGH — o
Rs Ls W

oy 1 [

(z = Yo Zx
i G»% Co J ]
Low®) — oo
—  Fixture >L Sample

Further, because the measured value Zm for impedance includes this
residual component, therefore, in order to obtain the genuine imped-
ance value, it is necessary to compensate the measured value in
terms of the open-circuit impedance residual component and the
short-circuit residual component, which accordingly must be obtained.

Measurement value Zm = Zs+ 1 1

Yo+ =—
ZX

Zx: true value

Rs: residual resistance

Ls: residual inductance

Go: residual conductance

Co: floating capacitance value

Zs: short-circuit residual component
Yo: open-circuit residual component
Zm: test value

The residual components can be determined in the following manner:

» Open-circuit compensation
The terminals of the test fixture are left separated (open-circuited).
Because the short-circuit residual component Zs is now zero, there-
fore the open-circuit residual component Yo can be determined.

» Short-circuit compensation
The terminals of the test fixture are connected together (short-cir-
cuited). Because the open-circuit residual component Yo is now
zero, therefore the short-circuit residual component Zs can be deter-
mined.

These residual components thus obtained are recorded as compensa-
tion values, and the compensation process may then be performed by
substituting them into the above equation.
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NOTE The determination of test range is performed according to the mea-
N sured value Zm for impedance. Therefore it may happen that testing

cannot be performed, when HOLD is on, if the test range is deter-
mined merely according to the value of impedance of the sample
under test. In this case, you should set the test range in consider-
ation both of the impedance of the test sample and also of the resid-
ual impedance components of the test fixture.

Deviations in the measured values can become comparatively large in
the following cases:

* If only short-circuit compensation has been performed.
With short-circuit compensation only having been performed, since
no compensation can be performed in terms of the open-circuit
residual component Yo (which is not available), thereby deviation in
the resultant values will become large if the value of that open-cir-
cuit residual component Yo is relatively large.

* If only open-circuit compensation has been performed.
With open-circuit compensation only having been performed, since
no compensation can be performed in terms of the short-circuit
residual component Zs (which is not available), thereby deviation in
the resultant values will become large if the value of that short-cir-
cuit residual component Zs is relatively large.

In order to avoid this sort of thing, be sure always to perform both
short-circuit compensation and also open-circuit compensation.
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The 3535 incorporates an automatically balanced bridge circuit with
digital control.

The measurement signal is generated by a primary oscillator and
applied to the component (DUT: Device Under Test). The LOW termi-
nal voltage is measured and used to control the phase and amplitude
of a secondary oscillator so as to maintain a balanced condition (LOW
terminal voltage being zero). The impedance Z and phase angle 6 of
the DUT are determined according to the amplitude and phase
required to maintain the secondary oscillator in its balanced condition.

|Z| = |Zf| x A1/A2
0=0f+061-062+ 180

Z: Impedance of the DUT 0: Phase angle of the DUT
Zf: Impedance of detection resis- of: Phase angle of detection resis-
tance tance
Al: Voltage of the primary oscillator 061: Phase angle of the primary
oscillator
A2: Voltage of the secondary oscilla- 62: Phase angle of the secondary
tor oscillator
Primary Oscillator Secondary Oscillator
V1=A;sin(ot+64) V,=A,sin(ot+6,)
Rout gH Low Rf
Zdut

()

777
CPU
Amplitude and Phase
Control
CPU Bridge Circuit
NOTE Since a voltage twice as large as the measurement signal voltage
Ve may be applied to the DUT in an unbalanced condition, the most care

must be shown when dealing with a low-voltage type DUT.
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