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r------------ AG·4311 B OPERA TING PRECAUTIONS 

• Before connecting a capacitor with the apparatus, be sure to discharge the capacitor. 

This AG·4311 B is provided with a protective circuit which blocks the flow of excessive 

discharge current from a capacitor connected with the apparatus. However, if a capacitor 

charged at high voltage (35 V or more) is connected with the apparatus, it may cause 

damage to the apparatus. To avoid this, be sure to discharge the capacitor to be measured, 

before connecting it with the apparatus. 

~NOTE---------------------------------------------, 

Even if once discharged, a capacitor may return to a slightly charged state with the 

lapse of ti me, because of the charge absorption effect. 

If a charged capacitor is connected with the apparatus, it will be discharged through a 

direct current resistance (about 153 !1). Since this discharge current may affect the 

measurement, the measurement should be started after the lapse of time at Jeast ten 

times longer than the time constant (C·R). This precaution should be observed 

especially when a large·capacity capacitor is to be measured. 

• Before operating the apparatus, please read this manual thoroughly to obtain optimum 

performance from the apparatus . 

.---NOTE-------------------------------------------------------. 
Be sure to observe the instructions given in the WARNING, CAUTION, NOTE, and 

REMARKS in this manual which cover items particularly important to ensure proper and 

safe operation of the apparatus. 
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1.1 INTRODUCTION 

SECTION 1 

GENERAL INFORMATION 

AS-7074 

This manual contains a general description of the AG-43118 LCR Meter, its preparation for use, and 

its operating procedures. (The AG-4311 8 LCR Meter will be referred to simply as the apparatus or 

the AG-4311 8 throughout this ma nuai.) 

Section 1 describes the outline of the apparatus, its specifications, and other general information 

on it. 

1.2 GENERAL 

The AG-43118 LCR Meter is designed to analyze the AC impedances of ordinary LCR parts, 

semiconductors, composite parts, electronic materials, and other samples as vectors, and fully 

automatically measure their parameters (inductance, capacitance, loss factor, resistance, absolute 

impedance value, and phase angle, etc.). 

This apparatus covers a measuring frequency range of 100Hz to 100kHz and a measuring signal 

level range of 1 mV to 5 V, and it can also make deviation and high resolution measurements, and 

that with high accuracy. These features make this apparatus usable for a wide variety of 

applications ranging from research and development to manufacturing tests and product quality 

inspection. 

Further, this apparatus is supplied as standard with a comparator function and a GP-18 interface, so 

it can be applied to automatic measuring systems for automatic evaluation or sorting of parts or 

processing of parts characteristics data. 

{1) Varieties of measurable parameters and deviation measurement function 

Any of eleven different parameters can be measured for optimum evaluation of the sample; 

they are inductance (L), resistance (R), capacitance {C), dissipation factor (0), Q factor, 

equivalent series resistance (ESR), conductance (G), reactance (X), susceptance {8), absolute 

impedance value <IZI), and phase angle (0). 

ln addition, for L, C, R, and IZI, their deviations from the reference {.6.) or their percent 

deviations {.6. %) can be displayed to facilitate evaluation of the temperature characteristics or 

quality of parts. For deviation measurement, a measured value can be stored as the reference, 

or a desired value can be set as the reference. 

{2) Wide measurement ranges 

This apparatus can measure parameters over wide ranges; L ranges from 0.00001 ,uH to 1.999 

kH, C from 0.0001 pF to 1990 mF, and Rand IZI from 0.00001 n to 19.99 M!l. lts measurement 

accuracy is between O. 1% and 10%. (The measurement ranges and accuracy depend on the 

measuring frequency, signallevel range, and measured value.) 0, Q, ESR, or G can be displayed 

1 - 1 



(~ 
~;J 

0 

7 

AS-7074 

together with L or C in L or C measurement, X or B together with R in R measurement, and 8 

together with IZI in IZI measurement. 

(3) Up to 5 1/2-digit display 

Three measurement speed modes, FAST, NORMAL, and SLOW, are available. The optimum 

measurement speed and resolution can be selected according to the application. 

FAST: Up to 4-digit measured data (4999 counts maximum) can be obtained during a 

measurement period of about 150 to 250 ms. This mode is ideally suited for parts 

inspection and evaluation in the manufacturing process. 

NORMAL: Up to 4 1/2-digit measured data (19999 counts maximum) can be obtained during a 

measurement period of about 250 to 350 ms. 

SLOW: Ten measured values are averaged and the average data is displayed up to 5 1/2 

digits (199999 counts maximum). This mode is effective in measuring slight changes 

as in the temperature characteristics of parts at high resolution. 

(4) Internai measuring frequency and externat frequency interface 

The internai measuring frequency can be selected from among a total of 31 values, including 

frequently used 120Hz, 1 kHz, and 10kHz, in the range of 100Hz to 100kHz; they are almost 

equally spaced in terms of logarithm. 

The apparatus is equipped with an externat frequency interface. Measurement can be made at 

any frequency between 100Hz and 100kHz by entering a signal whose frequency is 16 times 

higher than the measuring frequency and, at the same time, specifying frequency data. 

Frequency data can be specified through use of either the externat frequency data interface or 

the GP-IB interface. 

(5) Level monitor function 

ln addition to the two digital displays that indicate measurement parameters, this apparatus is 

provided with a digital display that shows the measuring frequency, signal level, and ether 

data. This display can be used to monitor the measurement condition, for example, the value of 

signal voltage or current applied to the sample, while carrying out a parameter measurement. 

With this function, the inductance of a coil or transformer with a signal current characteristic 

can be measured while monitoring the signal current. 

(6) Automatic zero adjustment function 

This offset adjustment function is used to measure the stray capacitance, residual inductance, 

and resistance of the measuring tools (test fixture and leads) in advance, and correct the 

measurements of parameters by subtracting their parasitic impedance so as to obtain the 

accurate parameter values of the sample. The offset values (the stray capacitance being 20 pF 

or Jess, the residual inductance 2 pH or less, the resistance 0.5 .n or Jess, and the conductance 5 

pS or Jess) are automatically applied to the measurements, and the corrected measurements are 

dispJayed. 

1-2 
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(7) Comparator function 

Measured data can be compared with preset limits (upper and lower limits) for quality 

evaluation or sorting of parts. The result of the judgment is indicated by the PASS, HIGH, or 

LOW LED. The loudspeaker can be made to sound at the same ti me. The result of the judgment 

is also output to the EXT CONTROL connecter as an external control signal. 

(8) GP-18 interface 

This apparatus is supplied as standard with a GP-18 remote control interface. This interface 

allows the apparatus to be remotely controlled or built into an automatic measuring system. 

Setting of a measurement condition or delivery of measured data can be made via this GP-18 

interface. 

(9) Memory back-up function 

The front panel key settings, deviation measurement reference, and judgment limits are 

retained even after power is turned off. When power is turned on again. the previous 

operating conditions (except the EXT OC BIAS key setting and offset adjustment data) are 

reproduced and need not be set again. 

1.3 SPECIFICATIONS 

The specifications and general performance characteristics of the apparatus are listed in Table 1-1. 

General properties other than the specifications are shown in Table 1-2; they are just reference data 

which seems to be necessary for operating the apparatus. The apparatus has been factory adjusted 

to meet the specifications listed in Table 1-1. 

1.4 COMPOSITION 

The apparatus is supplied with the standard accessories listed in Table 1 at the end of this ma nuai. 

1-3 
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Table 1-1. Specifications 

1. Measurement Items 

(1) Parameters: 

C (capacitance) D (dissipation factor) 

L (inductance) Q (Q factor = 1/D) 

R (resistance) ESR (equivalent series resistance) 

IZI (absolute impedance value) 

X (reactance) 

B (susceptance) 

G (conductance) 

8 (phase angle) 

(2) Measuring circuit modes: -D-"1/'v- (series equivalent circuit), 

AS-7074 

-@ (parallel equivalent circuit), AUTO (automatic selection) 

(3) Parameter combinations 

-CJ-Wy- (Series equivalent circuit) -@ (Parallel equivalent circuit) 

C-D, Q, or ESR C-D, Q, orG 
L-D, Q, or ESR L-D, Q, orG 
R-X or L R-B or C 
IZI- 8 IZI-8 

(4) Measurement speed modes: FAST, NORMAL, and SLOW 

{5) Display: The display depends on the measurement speed mode. 

Measurement Speed Mode Number of Digits Displayed Maximum Count 

FAST Up to 4 digits 4999 

NORMAL Up to 4 1/2 digits 19999 

SLOW Up to 5 1/2 digits 199999 

The number of significant digits varies with the measurement range, measuring frequency, 

and signallevel range. 

2. Deviation Measurement (L, C, R, and IZI only) 

(1) Reference value setting: As the reference value, measured data can be stored or a desired 

value can be keyed in. 

(2) Display: The deviation from the reference value (.6 = measured value- reference value) 

or its percentage (.6 %). The display is within the measurement limits determined 

by the range. ln the .6% display mode, the display range varies with the 

measurement speed mode. 

Measurement Speed Mode Display Range in the .6 % Mode 

FAST - 199.9 - + 199.9 % 

NORMAL -199.99 - + 199.99 % 

SLOW -199.999 - + 199.999 % 

1-4 
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Table 1·1. Specifications (Continued) 

3. Range Selection: Auto or manual (UP or OOWN) 

4. Start of Measurement: Auto (repetitive operation), manual, or external control 

S. Measurement Terminais: Four terminal pairs 

6. Measurement Signais 

(1) Measuring frequency: 100Hz to 100kHz Internai frequency: 31 frequencies 

1 00, 120, 1 50, 200, 250, 300, 401, 500, 601, 801 Hz 

1.00, 1.20, 1.50, 2.00, 2.50, 3.00, 4.01, 5.00, 6.01, 8.01 kHz 

1 0.0, 12.0, 1 S. 1, 20.2, 25.0, 30.5,-40.3, 50.0, 62.5, 78.1, 100kHz 

(The above frequency values are nominal ones.) 

(2) Measuring signallevel: 1 mV to 5 Vrms, continuously variable over four ranges 

(10 mV, 100 mV, 1 V, 5 V) 

AS-7074 

(3) Level monitor: The signal voltage or current across the sample can be monitored. 

7. Automatic Zero Adjustment Function: 

The residues caused by the measuring jigs can be removed within the following ranges. 

C: 20 pF or less, G: 5 pS or less, L: 2 pH or less, R: 0.5 nor Jess 

8. Comparator Function: 

Measured datais compared with preset upper and lower limits, and the result of the judgment is 

displayed. 
Oisplay Criterion 

PASS Lower limit:$; Measured values; Upper limit 

HIGH Measured value> Upper li mit 

LOW Measured value<Lower limit 

9. Memory Back-up Function: 

The front panel key settings, deviation measurement reference, and judgment limits are stored 

and reproduced when power is turned on again. (The EXT OC BIAS key setting and offset 

adjustment data are excluded.) 

10. DC Bias: An external OC power source is used. 

Maximum applied voltage: ± 35 V, maximum eurre nt: 100 mA 

(The maximum current may be limited, depending on the signal level range and 

measuring frequency.) 

1 - 5 
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Table 1·1. Specifications (Continued) 

11. Measurement Ranges and Accuracies 

The measurement ranges, the number of significant display digits, and the measurement 

accuracies are shown below. 

11.1 Measurement limits and measurement ranges 

(1) Measurement limits 

Measurement Parameter Measurement Limits 

c 0.0001pF -1990mF 

L 0.00001,uH- 1.999kH 

R,IZI, ESR,X 0.000010 -19.99MO 

D 0.0001-9.99 

Q (1/D is calculated and displayed.) 0.1-9000 

G,B 0.0001,uS- 199.9S 

0 - 180.00deg • + 180.00deg 

(2) Measurement ranges 

The measurement limits vary 

with the measuring frequency, 

signal level range, and 

measurement speed mode. 

(The measurement limits 

shown at left indicate the 

maximum ranges in the 

NORMAL measurement speed 

mode.) 

For measured data (main parameters L, C, R, and IZI) shown on the main display, the display 

range varies with the measurement range. ln the accuracy table given in 11.3, 

measurement range representatives are shown as the range representatives. (The range 

codes corresponding to the range representatives are also shown in the table.) 

The measurement limits in each measurement range are expressed in terms of a0 in the 

table below. 

ao= 
Main parameter measured value 

Main parameter range value 

Measurement Limits Measurement Range 

Maximum range 

Range representative x ao Normal range 

Minimum range 

REMARKS: 

ao 
About O. 17 to 1.99 or more 

About O. 17 to about 1.8 

0 to about 1.8 

1) The maximum value of ao as the maximum range varies with the signal level range, in 

regard to the number of significant display digits. 

2) The above values of ao are the values in the AUTO range. ln the fixed range, the maximum 

value of ao as the normal or minimum range is about 2, and the minimum value of ao as the 

maximum or normal range is about 0.1 or less. 

3) ln the 1 kn range for IZI measurement, for example, the value of ao as the normal range is 

applied. The measurement limits are about 170 n and about 1.8 kO (in the AUTO range). 

1-6 
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Table 1-1. Specifications (Continued) 

(3) Range control 

If the impedance of the sample is within the impedance range determined from the upper 

and Jower limits in each measurement range, the range is judged appropriate and a 

measurement is started. If the impedance of the sample is close to a range boundary value, 

the measured value may not correspond to the range. 

REMARKS: 

The judgment limits (upper and Jower limits) for each measurement range are calculated 

from reactance XL = wL at D = 0 in L measurement, reactance Xc = 1/.:uC at D = 0 in C 

measurement, and the value of Rat Q = 0 in R measurement. 

11.2 Number of significant dis play digits 

(1) The number of display digits in the NORMAL measurement speed mode is shown in the 

accuracy table given in 11.3. 

How to read the number of display digits 

• The number of display digits in each signallevel range is shown in the parenthesis. 

Example: (4, 4, 3, 2) t t.._ _____ Number of display digits in the 10 mV range 

L------Number of display digits in the 100 mV range 

'--------Number of display digits in the 1 V range 

L--------Number of display digits in the 5 V range 

• ln the display of the number of digits, the highest order digits 1 of the range value display 

is not included. {4 represents a 4 1/2-digit display.) 

Example: 

When the range value is 100 and the number of display digits is 4: 

When the range value is 100 and the number of display digits is 1: 

100.00 

lOg_. 

t 
A small zero indicating the insignificant digit is displayed. 

• The- mark indicates a 1/2-digit display. When the range value is displayed, 1 is displayed. 

• ln IZI- 0 measurement, the minimum digit (deg) of 0 is shown in < >, 
• The number of digits preceded by D:in the table varies with the measured value. 

(2) When the measurement speed mode is SLOW 

The number of digits increases by one as long as it does not exceed 5 1/2 digits. 

{3) When the measurement speed mode is FAST 

The number of digits not preceded by b. decreases by one. 

1-7 
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Table 1-1. Specifications (Continued) 

11.3 Measurement accuracy 

(1) The measurement accuracy for each parameter in the NORMAL measurement speed mode 

is shown in 11.3.1 to 11.3.4. 

The measurement accuracy is specified at the front panel measuring terminal under the 

following conditions. 

Accuracy prescribing conditions 

1. 

2. 

3. 

4. 

s. 
6. 

7. 

Warm-up period: 30 min or more 

Measuring signallevel: The LEVEL FINE adjuster is set at the MAX (rightmost) 

position in each of theS V, 1 V, and 100 mV level ranges. 

Measurement speed mode: NORMAL 

Auto offset adjustment (open/short) has been made. 

Ambient temperature: (23 ± StC 

DCbias: OFF 

Significant measured data count: 20 or more 

The accuracy count is specified at the number of significant display digits 

in the table. Srnall zeros indicating the insignificant digits are not included. 

(2) Accuracy in the SLOW measurement speed mode 

The value in the accuracy table is used. However, the count is specified at the number of 

significant digits in the NORMAL mode, except the display digits added in the SLOW mode. 

(3) Accuracy in the FAST measurement speed mode 

Double the error shown in the accuracy table 

(4) The error limit is doubled at an ambient temperature of S to 18°C or 28 to 3S°C. (No errer is 

specified at an ambient temperature of 0 to soc or 3S to 40°C.) 

1-8 
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Table 1-1. Specifications {Continued) 

11.3.1 IZI- e measurement 

For the accuracy of IZI or 8 in IZI- 8 measurement, refer to table A-1. 

• How to read the accuracy table 

Upper column: Accuracy of IZI: ±{reading% + count) 

Lower column: Accuracy of 8: ±{angle {0
) + count) 

• Accuracy factor 

ao= 
Measured value of IZI 

Range value of IZI 

Table A-1. Accuracy of IZI ore 

IZI range 

Code Value 

R19 10 MO M 3, 2, 1, -) 5%+1 
<O. 01, O. 1, 1, 10> 0.1"+(0.1œo)"+1 

R18 1 MO M 3. 3. 2. 1) 3%+1 
<0.01,0.01,0.1,1> O. 05" +(0.1 œ o)" +1 

R17 100 kO 

R16 10 kO f:J.( 3. 3, 3. 2) (0. 1+0. 2 œ o)%+1 
<O. 01. O. 01, O. 01, O. 1> O. 05" +(O. 05 œ o)" +1 

R15 1 kO 

R14 100 o 
( 4. 4. 4. 3) 0.1%+3 

R13 10 o <O. 01, O. 01. O. 01. O. 1> O. 05" +(O. 05/ œ o)" +1 

R12 1 o ( 4, 4, 3, 2) 0.3%+5 
<0.01.0.01,0.1.1> O. 05" +(0. 05/ œ o)" +1 

Rll 0.1 o ( 4. 3. 2. 1) 0.8%+2 
<O. 01. O. 1, 1. 10> O. 3" +(0. 3/ œ o)" +1 

100 
Measuring frequency (Hz) 

REMARKS: 

1) Number of significant display digits 

AS-7074 

i 1.2%+2 
1 0.3"+(0.3/œo)"+l 

20k lOOk 

• The number of display digits of IZI in the NORMAL measurement speed mode (with the 

range value displayed) is shown in the parenthesis { ). The number of digits marked 

with /::;. varies with the measured value. 

• The minimum digit (deg) of 8 in the NORMAL measurement speed mode is shown in 

the bracket < >. 
2) Measurement range in the 1 V range in the NORMAL mode 

IZI: 0.0001 n to 19.9 Mn 
8: -180.00 to + 180.00° 

1-9 
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Table 1·1. Specifications (Continued) 

11.3.2 R-X/8, UC measurement 

(1) For the accuracy of R in R-X/B or UC measurement, re fer to table B-1. 

• How to read the accuracy table 

1 Accuracy of R: ±(reading% + count) 

• The accuracy of Ris val id wh en Q ~O. 1 (Di:: 1 0). 

• The accuracy of Ris not specified when the display of subparameter X, 8, L, or C is OF, 

CF. 

• Accuracy factor 

Measured value of R 
ao= 

Range value of R 

R 
Table B-1. Accuracy of R 

range 

Code Value 

Rl9 10 M.Q M 3, 2. 1, -) 5%+1 

Rl8 1 M.Q M 3, 3, 2, 1) 3%+1 

Rl7 100 k.Q 

Rl6 10 k.Q M 3, 3, 3, 2) (0.1+0.2ao)%+1 

Rl5 1 k.Q 

Rl4 100 .Q 
( 4, 4, 4, 3) 0.1%+3 

Rl3 10 .Q 

Rl2 1 Q ( 4, 4, 3, 2) 0.3%+5 

Rll 0.1 Q ( 4~ 3, ~ 1) 0.8%+2 11. 2%+2 

------------------------------------oee-------------ee 
100 20k lOOk 

Measuring frequency (Hz) 

REMARKS: 

1) Number of significant display digits 

The number of display digits of R in the NORMAL measurement speed mode (with the range 

value displayed) is shown in the parenthesis ( ). The number of digits marked with 6 varies 

with the measured value. 

2) Measurement range in the 1 V range in the NORMAL mode 

R: 0.0001 n to 19.9 Mn 

1 - 10 
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Table 1-1. Specifications (Continued) 

(2) For the accuracy of X or B in R-X/B measurement, 

Range 

x 
10 M.Q 

1 M.Q 

100 k.Q 

10 k.Q 

1 k.Q 

100 .Q 

10 .Q 

1 .Q 

0.1 .Q 

refer ta table B-3. Table B-2. X, B Range Selection 

R • The subparameter is X in the -D-Wv
measuring circuit mode and B in the 

i@- measuring circuit mode. 

Code 

• The measurement range for X orB is 

automatically selected by the R range. 

Refer ta Table B-2. 

• How ta read the accuracy table. 

Upper column: Accuracy of X 
Lower column: Accuracy of B 

Accuracy: ±(reading% + count + residue) 

• Accuracy factor 

Rla 

R18 

R17 

Rl6 

Rl5 

R14 

R13 

Rl2 

Rll 

range Range value 

Value x 
10 Mn 10 Mn 

1 Mn 1 Mn 

100 kn 100 kO 

10 kn 10 kn 

1 kQ 1 kO 

lOO n 100 n 

10 n 10 n 
1 n 1 n 

0.1 n 0.1 n 

Measured value of R 
ao= 

Range value of R 
r= 

Measured value of X 

Range value of X 

value Table B-3. Accuracy of X orB in R-X/B Measurement 
B 

1 p.S 
M3,2,1,-~ 

(4,3,2,1 
5%+1+(0. 05 œ o+O. 2 œ o 2 )M.Q 
3%+5+ (0. 0002/ œ o) p.S 

10 p.S 
Ll~S.S,2,15 

4, 4, s. 2 
S%+1+(0. 005 œ o+O. 02 œ o 2 )M.Q 
1%+S+(O. 002/ œ o) p.S 

Ll~S. s. s. 2~ (0. 1+0. 2 "Y )%+1 + (0. S œ o+2 œ o 2 )k.Q 
100 p.S 4, 4, 4, s 0.1%+S+(O. 02/ œ o)p.S 

1000 p.S 
Ll(S,S,S.25 

(4,4.4,S 
(0. 1+0. 2-y )%+1+ (0. OS œ o+O. 2 œ o 2 )k.Q 
O. 1%-tS+(O. 2/ œ o) p.S 

10 mS 
MS. S, s. 25 

(4. 4. 4. s 
(0.1+0. 2"Y )%+1+(0. OOS œ o+O. 02 œ o 2 )k.Q 
O. 1%+S+ (0. 002/ œ o)mS 

(4.4,4.S) O. 1%+S+(O. 1 œ o) .Q 
100 mS Ms.s.s.2) 0.1%+1+(0. 2/ œ o+O. 2/ œ o 2 )mS 

1000 mS 
~4. 4. 4. s~ 

Ll s.s.s.2 
0.1%+S+~O. 01 œ o) .Q 
0.1%+1+ 2/œo+2/œo 2 )mS 

10 s (4,4,S,2~ 
Ms.3.2.1 

O. S%+5+(0. 001 œ o) .Q 
O. S%+1+(0. 02/ œ o+O. 02/ œ o 2 )S 

B 

1 -s 

10 ~s 

100 -s 

1000 JS 

10 mS 

100 mS 

1000 mS 

10 s 

100 s 

~4. 3. 2. 1~ O. 8%+2+(0. 0002œ 0 )..Q l1. 2%+2+(0. 0002œo)O 
1%+l+(O.S/œ 0 +0.5/œo 2 )S l1%+1+(0.3/œo+0.5/œo 2 )S 100 s Ll 3.2.1.-

100 

: 

20k 
Measuring frequency (Hz) 

lOOk 

REMARKS: The number of display digits shawn is 
one in the case where the measurement 
speed mode is NORMAL and the range 
value is displayed. The number of digits 
marked with!:::,. varies with the measured 
value. 

1) Number of significant display digits 

Upper column ( ) : Number of display digits of X 
Lower column( ) : Number of display digits of B 

2) Measurement range in the 1 V range in the NORMAL mode 

x: 0.0001 n ta 19.9 Mn 
B: 0.001 ,uS ta 199 S 

1 - 11 
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Table 1-1. Specifications (Continued) 

(3) ln R-UC measurement, Land C are calculated based on the following formulas. 

x 
L=---

21rf 

B 
C=---

21rf 

AS-7074 

The measurement range for L or C in R-UC measurement is automatically selected 

according to the R range and measuring frequency. Refer to Tables B-4 and B-5. 

REMARKS: 

The number of significant display digits and the display range for Lor C are the same as those 

for L in L-D, Q, or ESR/G measurement or C in C-D, Q, or ESR/G measurement. (The 

measurement accuracy of Lor C in R-UC measurement is not specified.) 

R 

Code 

R19 

R18 

Rl7 

R16 

Rl5 

Rl4 

R13 

R12 

Rll 

R 

Cçde 

R19 

R18 

R17 

R16 

Rl5 

Rl4 

R13 

Rl2 

Rll 

Table B-4. L Range Selection in R-L Measurement 

range 

Value 

10 MO 10 kH 

1 MO 1 kH 

100 kQ 100 H 

10 kO 10 H 

1 kQ 1 H 

100 0 100 mH 

10 Q 10 mH 

1 0 lmH 

0.1 0 100 11H 

100 

Range value of L (R-L measurement) 

1kH 100 H 

100 H 10 H 

10 H 1 H 

1 H 100 mH 

100 mH 10 mH 

10 mH 1mH 

1 mH 100 11H 

100 11H 10 pH 

10 11H 1 pH 

1k !Ok 
Measuring frequency (Hz) 

10 H 

1 H 

100 mH 

10 mH 

1 mH 

100 11H 

10 11H 

1 pH 

o. 1 pH 

• lOOk 

Table B-5. C Range Selection in R-C Measurement 

range 
Range value of C (R-C measurement) 

Value 

10 MO 1 nF 100 pF 10 pF 1 pF 

1 MO 10 nF 1 nF 100 pF 10 pF 

100 kQ 100 nF 10 nF 1 nF 100 pF 

10 kQ 1 pF 100 nF 10 nF 1 nF 

1 kQ 10 pF 1 pF 100 nF 10 nF 

100 Q 100 pF 10 pF 1 tLF 100 nF 

10 Q 1 mF 100 tLF 10 pF 1 11F 

1 Q 10 mF 1 mF 100 pF 10 pF 

0.1 Q 100 mF 10 mF lmF 100 tLF 

••--o ••------o ------<> •------
100 250 2. 5k 25k lOOk 

Measuring frequency (Hz) 

1 - 12 
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Table 1-1. Specifications (Continued) 

11.3.3 C-D, Q, or ESRIG measurement 

c 
Code 

R23 

R22 

R21 

R20 

R19 

R18 

R17 

R16 

R15 

IU4 

R13 

R12 

Rll 

(1) For the accuracy of C in C-D, Q, or ESR/G measurement, refer to Table C-1. 

• How to read the accuracy table 

Accuracy of C: ±(reading% + count) or ±(reading% + count + residue) 

• The accuracy of C is valid when D S O. 1. 

• The accuracy of C is not specified when the display of subparameter D, Q, ESR, or G is 

OF, CF. 

• The accuracy for- in the table is not specified. 

• Accuracy factor 

Measured value of C 
a= ko· (For k0, re fer to gr a ph (b) on page 1-21.) 

Range value of C 

For p, re fer to graph (a) on page 1-21. 

range Table C-1. Accuracy of C 
Value 

1000 mF !1(2, 1, -.-)1 
10%+1 

100 mF !1(3,2,1.-) !1(2,1.-,-)1 i --10%+1 
3%+1 5%+1 3%-11 

10 mF !1(3. 3. 2, 1) !1(3, 2. 1, -) !1(2,1. -.-)1 1 un 3%+1 ----
1 mF !1(3.3,2.1) !1(3,2,1,-) 1 !1(2. 1, -.-)li 

[1(3,3.3.2) 1%+1 3%+1 ----
(0. 1-+0. 1 a )%+1 

!1(3. 3. 2. 1) i ~ !1(3. 2. 1.-) 100 11F ! !1(3.3.3.2) 1%+1 ! ----
(0.1+0.1 a)%+1 

!1(3,3.2.1) 10 11F 
!!(3,3.3.2) 3%+1 
(0.1+0.1 a )%+1 

1 pF (4%4.4.3) 
t{3,3,3.2) 0.1 +(1+/:l) 
(0. 1+0.1 a )%+1 

100 nF (4%4. 4.. 3) 
0.1 +(1+ /:!) 

10 nF (4.%4..3,2) (42;4.4.3) 
0.1 +(1+ /:!) 0.1 +(1+ /:!) 

1 nF (4.%3.2.1) (4. 4. 3. 2) (4!1:4..4,3) 
0.1 +(1+ /:!) 0.1%+{1+ /:!) o.] + (1 t /:!) 

100 pF (4.%3.2.i) 
0.1 +(] 1 /:!) 

(4.%4,3,2) 
0.1 t(1+ti) 

10 pF (4.3.2.1) 
o. 1%+ (1 t {3 ) 

(4.. 4. 3, 2~ 
O. 3%+(1+ ti +0. 001pF 

1 pF (4, 3. 2.1~ 
O. 3%-t (1 + /:! +O. OOlpF 

---a ~ 

100 250 lk 2.5k 20k 25k lOOk 

Measuring frequency (Hz) 

REMARKS: 1) The number of display digits of C in the NORMAL measurement speed mode with 

D ~O. 1 (with the range value displayed) is shown in the parenthesis ( ). The 

number of digits marked with .6. varies with the measured value. 

2) ln the highest range (indicated by !), ten measurements are made and their 

average is determined. 

3) Measurement range in the 1 V range in the NORMAL mode 

C: 0.001 pF to 1900 mF (depending on the measuring frequency) 

1 - 13 
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Table 1-1. Specifications (Continued) 

(2) For the accuracy of D in C-D measurement, refer to Table C-2. 

• How to read the accuracy table 

Accuracy of D: ±(reading % + cou nt + residue) 

• The accuracy for- in the table is not specified. 

• Accuracy factor 

a= ko· 
Measured value of C 

Range value of C 
(For k0, refer to graph (b) on page 1-21.) 

(3) The result of calculation 1/D is displayed as Q in C-Q measurement. 

(The measurement accuracy of Q is not specified.) 

Table C 2 Accuracy of D in C D Measurement - -

AS-7074 

c range 

Code Value 

R23 1000 mF 10%+1 

R22 

R21 

R20 

R19 

R18 

R17 

Rl6 

R15 

R14 

R13 

Rl2 

Rll 

-t (0. 01 +0. 03 a) 

100 mF 3%-tl 5%+1 ! .,.. 1---10%+1+(0. 01+0. 03 a) 
+ (0. 002+0. 01 a) +(0.01+0.03a)! .- 3%+ 1 + (0. 001 +0. 002 a) 

10 mF 1%+1 3%+1 ---
+(0. 001 +0. 002 a) -1 (0. 002+0. 01 a) 

1 mF 1%+1 3%+1 ----
(0. 3+0.1 a)%+ 1 + (0. 001 +0. 002 a) +(O. 002+0. 01 a) 
+(O. 0005+0. 002 a) 

1z+l 1 , lOO ~F ----
(0. 3+0. 1 a)%+ 1 + O. 001 +0. 002 a ~ 

10 ~F 
+ (0. 0005+0. 002 a) 

3%+1 
(0. 3+0. 1 a)%+ 1 
+(0. 0005+0. 002 a) 

+ (0. 001 +0. 002 a) 

1 llF 
(0. 3+0. 1 a)%+ 1 

100 nF (O. 3+0. 03/ a)%+ 1 
+(0. 0005+0. 002 a) 

+ (0. 0005+0. 0003/ a) 

10 nF (0. 3+0. 03/ a)%+ 1 
+(0. 0005+0. 0003/ a) 

1 nF (O. 3+0. 03/ a)%+ 1 (0. 3+0. 03/ a)%+ 1 
+(O. 0005+0. 0003/ a) +(O. 0005+0. 0003/ a) 

100 pF 

10 pF 
(0. 5+0. 06/ a)%+ 1 
+ (0. 001 +0. 0006/ a) 

1 pF 

--------o ·-----<> ..-.o -------<> .-o _______ ,. 
lOO 250 1k 2. 5k 20k 25k lOOk 

Measuring frequency (Hz) 

REMARKS: 

1) ln the highest range for C, ten measurements are made and their average is determined. 

2) Measurement range in the 1 V range in the NORMAL mode 

D: 0.0001 to 9.99 

Q: 0.1 to 9000 (The result of calculation 1/D is displayed.) 

The number of display digits of D or Q varies with the measurement range for C, signal 

level range, and measured value. 

1- 14 
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Table 1-1. Specifications (Continued) 

(4) For the accuracy of ESR or G in C-ESRIG measurement, refer to Table C-3. 

• The subparameter is ESR in the -QJMr- measuring circuit mode and Gin the -rfj/J
measuring circuit mode. 

• The measurement range for ESR or G is automatically selected according to the range 

for C and the measuring frequency. Refer to Table C-4. 

• How to read the accuracy table. 

Upper column: Accuracy of ESR 
Lower column: Accuracy of G 

Accuracy: ±(reading % + count + residue) 

• Accuracy factor 

Measured value of C 
a= ko· (For ko, refer to graph (b) on page 1-21.) 

Range value of C 

Table C-3. Accuracy of ESR or G in C-ESR/G Measurement 

Range value 

ESR G 

10 MQ ll(3, 2, 1,-~ 3%+2+~0. 01/ a+O. 05/ a 2 )MQ 
1 #S (4,3,2,1 3%+5+ o. 0005 a) ~s 

1 MQ Ll~3,3,2,1~ 1%+2+~0. 001/ a +0. 005/ a 2 )IW 
10 ;.S 4,4,3,2 1%+3+ O. 003 a) ;.S 

100 kQ LI p. 3, 3, 2~ O. 2%+2+~0.1/ a+O. 5/ a 2)kQ 
100 pS 4,4,4,3 0.1%+3+ O. 03 a) p.S 

10 kQ Ll~3, 3, 3, 2~ O. 2%+2+~0. 01/ a+O. 05/ a 2)kQ 
1000 p.S 4,4,4,3 0.1%+3+ O. 3 a) ;.S 

1 kQ Ll~3, 3, 3, 2~ O. 2%+2+(0. 001/ a +0. 005/ a 2 )kQ 
10 mS 4,4,4,3 0.1%+3+ (0. 003 a )mS 

100 Q ~4. 4, 4. 3~ 0.1%+2+~0. 01/ a) Q 
100 mS LI 3, 3, 3, 2 0.1%+1+ 0.5a+0.5a 2 )mS 

10 Q (4,4,4,3~ O.l%+2+f0· 001/ a~ Q 
1000 mS li(3,3,3,2 0.1%+1+ 5a+5a 2 mS 

1 Q ~4, 4, 3, 2~ O. 3%+3+ ~0. 0001/ a) Q 
10 s LI 3, 3, 2,1 0.3%+1+ 0.05a+0.1a 2 )S 

0.1 Q (4,3,2,1~ O. 8%+2+(0. 00002/ a) Q 1. 2%+2+ ~0. 00002/ a) Q 
100 s [1(3,2,1,- 1%+1+(a+6a 2)S 1%+1+ a+6a 2 )S 

100 20k lOOk 
Measuring frequency (Hz) 

REMARKS: 

1) Number of significant display digits 

The number of display digits is one in 
the case where the measurement speed 
mode is NORMAL and the range 
representative is displayed. The 
number of digits marked with !::, varies 
with the measured value. 

Upper column ( ) : Number of display digits of ESR 
Lower column( ) : Number of display digits of G 

2) Measurement range in the 1 V range in the NORMAL mode 

ESR: 0.0001 n to 19.9 MD. 

G : 0.001pSto 199S 

2a 1- 1s 
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Table 1-1. Specifications (Continued) 

Table C-4. Range Selection for ESR or G in C-ESRIG Measurement 

c range 

Code Value 

R23 1000 mF 
0.1 Qj 100 s 

R22 100 mF 

R21 10 mF 1 Q/ 10 s 
o.1 n; 1oo s 

0.1 Q/ 100 s 
R20 1 mF 10 Q/1000 mS 1 Q/ 10 s 

0.1 Q/ 100 s 
R19 100 pF 100 Qj 100 mS 10 Q/1000 mS 1 Q/ 10 s 
R18 10 pF 1 kQ/ 10 mS 100 Q/ 100 mS 10 Q/1000 mS 1 Qj 10 s 
R17 1 /lF 10 kQ/1000' p,S 1 kQ/ 10 mS 100 Qj 100 mS 10 Q/1000 mS 

R16 100 nF 100 kQ/ 100 IlS 10 kQ/1000 IlS 1 kQ/ 10 mS 100 Qj 100 mS 

R15 10 nF 1 MQ/ 10 p,S 100 kQ/ 100 p,S 10 kQ/1000 pS 1 kQ/ 10 mS 

R14 1 nF 10 MQ/ 1 ,.s 1 MQ/ 10 IlS 100 kQ/ lOO pS 10 kQ/1000 IlS 

R13 100 pF 10 MQ/ 1 IlS 1 MQ/ 10 Ils 100 kQ/ 100 pS 

R12 10 pF 10 MQ/ 1 11S 1 MQ/ 10 pS 

Rll 1 pF 10 MQ/ 1 IlS 

••----------~o.---------~••-----------o.----------4 
100 250 2.5k 25k lOOk 

Measuring frequency (Hz) 

REMARKS: 

1) How to read the table 

0 ESR range representative/Grange representative 

2) ln the highest range for C~ ten measurements are made and their average is determined. 

2/ 1 - 16 
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Table 1-1. Specifications (Continued) 

11.3.4 L-D. Q. ESR!G measurement 

(1) For the accuracy of Lin L·D, Q, or ESRIG measurement, refer to Table D-1. 

• How to read the accuracy table 

Accuracy of L: ±(reading % + count) or ±(reading % + cou nt + residue) 

• The accuracy of Lis valid when D S 0.1. 

• The accuracy of L is not specified when the display of subparameter D, Q, or ESRIG is 

OF, CF. 

• The accuracy for- in the table is not specified. 

• Accuracy factor 

Measured value of L 
a= k2• (For k2, refer to graph (c) on page 1-21.) 

Range value of L 

L range 

Code Value 
Table D-1. Accuracy of L 

R22 10 kH ll(3, 2,1,.) 
----

R21 1kH ll(3, 3, 2, 1) l\(3,2,1,-) 
3%+1 ----

R20 100 H ll(3,3,2,1) l\(3. 2,1,-) 
3%+1 ----

R19 10 H l\~3,3,3,2) l\(3,3,2,1) 
0.1 +0. 2 a:)%+ 1 3%+1 

R18 1 H l\(3,3,3,2) 
(0.1-t0,2a:)%+1 

R17 100 mH (4. 4, 4, 3) l\~3,3,3,2) 
0.2%+3 0.1+0.2a:)%+1 

R16 lOmH (4, 4, 4, 3) (4, 4, 4, 3) 
o. 1%+3 0.2%+3 

R15 1mH (4, 4, 3, 2) (4, 4, 4, 3) (4, 4, 4, 3) 
0.3%+3 0.1%+3 0.2%+3 

R14 100 ~H (4, 3, 2,1) (4, 4, 3, 2) (4. 4,4,3) 
0.5%+5 o. 3%+3 0.1%+3 

R13 10 ~H (4,3,2.1) 
o. 5%+5 

(4,4,3,2) 
0.3%+3 

R12 1 ~H (4. 3, 2%1) 
~ l 1 +5+0.0001~H 

0.5%+5+0.0001/IH 
Rll 0.1 JIH 

--------o --------o ~ ----~ 100 lk lOk 20k 

Measuring frequency (Hz) 

REMARKS: 

1) Number of significant display digits 

l\(3,2,1.-) 
----

l\(3,3,2,1) 
3%+1 

l\~3,3,3,2) 
0.1 +0. 2 a:)%+ 1 

(4, 4, 4. 3) 
0.2%+3 

(4, 4, 4, 3) 
0.1%+3 

(4, 4, 3. 2) 
0.3%+3 

(4, 3, 2,1) 
l%+5+0.0001~H 

• lOOk 

The number of display digits of L in the NORMAL measurement speed mode with D ~ O. 1 

(with the range value displayed) is shown in the parenthesis ( ). The number of digits marked 

with /:::, varies with the measured value. 

2) Measurement range in the 1 V range in the NORMAL mode 

L: 0.0001 ,uH to 1.999 kH (depending on the measuring frequency) 

1 • 17 
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Table 1-1. Specifications (Continued) 

(2) For the accuracy of 0 in L-0 measurement, refer to Table 0-2. 

• How to read the accuracy table 

Accuracy of 0: ±(reading% + cou nt + residue) 

• The accuracy for- in the table is not specified. 

• Accuracy factor 

AS-7074 

Measured value of L 

Range value of L 
(For k2, refer to graph (c) on page 1-21.) 

(3) The result of calculation 1/0 is displayed as Q in L measurement. 

(The measurement accuracy of Q is not specified.) 

Table D-2. Accuracy of D in L-D Measurement 
L range 

Gode Value 

R22 10 kH ----

R21 lkH 3%+1 ----
+(O. 001 +0. 002 a) 

R20 100 H 3%+1 ----
+ (0. 001 +0. 002 a) 

R19 10 H (O. 3+0.1 a)%+ 1 3%+1 
+(0. 001 +0. 002 a) +(O. 001 +O. 002 a) 

R18 1 H (0.3+0.1a)%+1 
+(0. 001 +O. 002 a) 

R17 100 mH (0.3+0.1a)%+1 
(0. 3+0. 03/ a )2:+ 1 +(0. 001+0. 002 a) 
+ (0. 001 +0. 0003/ a) 

RIS 10 mH 
(0. 3+0. 03/ a )%+1 

R15 (0. 5+0. 05/ a)%+ 1 
+(O. 001-t O. 0003/ a) 

lmH 
+(O. 001 +0. 0005/ a) (O. 3+0. 03/ a )2:+1 

R14 100 pH (1+0.3/a)%+1 (0. 5+0. 05/ a)%+ 1 
+ (O. 001 +O. 0003/ a) 

+(0. 001 +0. 003/ a) + (0. 001 +0. 0005/ a) 

R13 10 11H 0+0.3/a)%+1 (O. 5+0. 05/ a )2:+ 1 
+(0. 001 +O. 003/ a) +(0. 001 +0. 0005/ a) 

R12 1 p:H 

(1 +0. 3/ a)%+ 1 + (0. 001 +0. 003/ a) __...,.l--"' . ) ~ ..?' 
Rll 0.1 .aH (2+0. 3/ a)%+ 1+(0. 001 +0. 003/ a) 

-------.o ·-------c ~ ------o 
100 1k !Ok 20k 

Measuring frequency (Hz) 

REMARKS: Measurement range in the 1 V range in the NORMAL mode 

0: 0.0001 to 9.99 

Q: 0.1 to 9000 (The result of calculation 1/0 is displayed.) 

----

3%+1 
+(O. 001 +0. 002 a) 

(0. 3+0.1 a)%~ 1 
+(O. 001 +0. 002 a) 

(0. 3+0. 03/ a)%+ 1 
+ (0. 001 +O. 0003/ a) 

(0. 5+0. 05/ a)%+ 1 
+(O. 001 +O. 0005/ a) 

(2+0. 3/ a)%+ 1 
+(0. 001 +O. 003/ a) 

• lOOk 

The number of display digits of 0 or Q varies with the measurement range for L, 

signallevel range, and measured value. 
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Table 1·1. Specifications (Continued) 

(4) For the accuracy of ESR or G in L-ESR/G measurement, refer to Table D-3. 

• The subparameter is ESR in the -D-Wv- measuring circuit mode and Gin the -@ 
measuring circuit mode. 

• The measurement range for ESR or G is automatically selected according to the range 

for Land the measuring frequency. Refer to Table D-4. 

• How to read the accuracy table 

Upper column: Accuracy of ESR 

Lower column: Accuracy of G 
Accuracy: ±(reading% + count + residue) 

• The accuracy for--- in the table is not specified. 

• Accuracy factor 

Measured value of L 
a= k2• (For k2, refer to graph (c) on page 1-21.) 

Range value of L 

Range value Table D-3. Accuracy of ESR or G in L-ESR/G Measurement 

ESR G 

10 MQ li~3,2,L-~ ----
1 ~s 4,3, 2,1 ----

1 MQ ll~3,3,2,1~ 1%+2+(0. 003a+O. 01 a 2 )MQ 
10 pS 4,4,3,2 1%+3+ (O. 002/ a) -s 

100 kQ ll~3,3,3,2~ O. 2%+2+~0. 3 a+ a 2 )kQ 
100 ~s 4,4,4,3 O. 1%+3+ O. 02/ a) pS 

10 kQ ll~3,3,3,2~ O. 2%+2+(0. 03 a +0.1 a 2)kQ 
1000 .s 4,4,4,3 0.1%+3+(0. 2/ a) ~s 

1 kQ ll~3, 3, 3, 2~ O. 2%+2+~0. 003 a +0. 01 a 2 )kQ 
10 mS 4,4,4,3 0.1%+3+ O. 002/ a )mS 

100 Q (4, 4, 4, 3~ 0.1%+2+~0. 06 a) Q 
100 mS l\(3,3,3,2 0.1%+1+ 0.2/a+0.2/a 2 )mS 

10 Q ~4,4,4,3~ O. 1%+2+~0. 006 a) Q 
1000 mS li 3,3,3,2 0.1%+1+ 2/a+2/a 2 )mS 

1 Q (4, 4, 3, 2~ O. 3%+3+(0. 0006 a) Q 
10 s l\(3,3,2,1 O. 3%+1+(0. 02/ a+O. 02/ a 2 )S 

0.1 Q ~4, 3, 2, 1~ O. 8%+2+~0. 0001 a) Q 1. 2%+2+~0. 0001 a) Q 
100 s li 3,2,1,- 1%+1+ 0.3/a+0.5/a 2)S 1%+ 1+ O. 3/ a +0. 5/ a 2 )S 

100 20k lOOk 
Measuring frequency (Hz) 

REMARKS: 

1} Number of significant display digits 

The number of display digits is one in 
the case where the measurement 
speed mode is NORMAL and the range 
representative is displayed. The 
number of digits marked with !:::. varies 
with the measured value. 

Upper column( ) : Number of display digits of ESR 
Lower column{ ) : Number of display digits of G 

2) Measurement range in the 1 V range in the NORMAL mode 

ESR: 0.0001 n to 1.999 Mn 

G : 0.001 ,t.tS to 199 S 

.?tt 1- 19 



Table 1-1. Specifications (Continued) 

Table D-4. ESRIG Range Selection in L-ESRIG Measurement 

L range 

Code Value 

R22 10 kH 10 MQ/ 1 p.S 

R21 lkH 1 MQ/ 10 p.S 10 MQ/ 1 pS 

R20 100 H 100 kQ/ 100 p.S 1 MQ/ 10 pS 10 MQ/ 1 pS 

Rl9 10 H 10 kQ/1000 p.S 100 kQ/ 100 p.S 1 MQ/ 10 p.S 

Rl8 1 H 1 kQ/ 10 mS 10 kQ/1000 pS 100 kQ/ 100 pS 

R17 100 mH 100 Qj 100 mS 1 kQ/ 10 mS 10 kQ/1000 pS 

/~) 
\.' 

Rl6 10 mH 10 Q/1000 mS 100 Qj 100 mS 1 kQ/ 10 mS 

Rl5 lmH 1 Qj 10 s 10 Q/1000 mS 100 Qj 100 mS 

Rl4 100 p.H 0.1 Q/ 100 s 1 Qj 10 s 10 Q/1000 mS 

Rl3 10 p.H 0.1 Qj 100 s 1 Qj 10 s 
Rl2 1 pH 0.1 Qj 100 s 
Rll 0.1 p.H 

--------o ••-----o ••-----o 
100 lk lOk 

Measuring frequency (Hz) 

REMARKS: How to read the table 

ESR range value/Grange value 

0 

zs 1-20 
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10 MQ/ 1 p.S 

1 MQ/ 10 pS 

100 kQ/ 100 p.S 

10 kQ/1000 p.S 

1 kQ/ 10 mS 

100 Qj 100 mS 

10 Q/1000 mS 

1 Q/ 10 s 
0.1 Q/ 100 s 

• lOOk 
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Table 1-1. Specifications (Continued} 

Graph (a) Accuracy factor .(3 in C measurement (High impedance} 
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Graph {c) Accuracy factor k2 in L measurement 
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Table 1-1. Specifications {Continued) 

12. Externat Interface 

{1) GP-IB interface: Remote control and measured data output (IEEE-488 compatible) 

Interface function SH1, AH1, T5, L4, SR1, Rll, DT1, DC1 

Remote program function Remote programming of ali front panel key functions, 

except the power switch and ose LEVEL FINE adjuster 

Data output Data shown on the main and sub displays: Measured value, 

deviation measurement reference, judgment limits, 

monitor signal voltage or current, and internai settings 

{2) External control interface: External measurement start input signal, comparator judgment 

output signal, and overall judgment relay contact output 

{3) External frequency input and externat frequency data interface: 

Measurement can be made at an externat frequency by entering a signal whose frequency is 

16 times higher than the measuring frequency and specifying the frequency value. 

Measuring frequency range 1OOHz- 1OOkHz 

Input frequency A signal whose frequency is 16 times higher than the 

measuring frequency is ente red. { 1.6 kHz to 1.6 MHz) 

Frequency value Specification can be made through the GP-IB interface or 

specification external frequency data interface 

13. General Specifications 

{1) Power requirements: 100/120/220/240 VAC ± 10%,50/60 Hz 

{2) Power consumption : 55 VA maximum 

{3) Operating temperature/humidity ranges: temperature +5 to + 35°C, relative humidity 

40% to80% 

{4) Working temperature range 

(5) Storage temperature range 

Oto +40°C 

-20to + 60°C 

(6) Dimensions: approx. 177(H) x 425(W) x 450(D) mm (The protrusions are not included.) 

(7) Mass approx. 17 kg 
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Table 1-2. Reference Data 

1. Measurement Accuracy 

(1) Errors with the signallevel range is set for 10 mV (with the ose LEVEL FINE adjuster set for 

MAX) 

IZI- 8 measurement For IZI, the term containing ao is multiplied by 1 O. (The accuracy of 8 is 

not specified.) 

R-X/B, LJe measurement Ali % error terms that conta in ao or rare multiplied by 1 O. 

e-D/Q measurement Ali terms that contain a are multiplied by 10. 

e-ESRIG measurement Same as given in the specification. However, the error increases as the 

number of digits decreases. 

L-D/Q measurement Ali terms that conta in a are multiplied by 1 O. 

L-ESRIG measurement Same as given in the specification. However, the error increases as the 

number of digits decreases. 

(2) Accuracy of eor L when D > O. 1 and accuracy of R when Q > 0.1 

Accuracy of eor L when D > O. 1 The specified accuracy is multiplied by (1 + 02). 

Accuracy of R wh en Q > O. 1 (D < 1 0) The specified accuracy is multiplied by (1 + Q2). 

(3) Error with the OSe LEV EL FINE adjuster set to a position other than MAX 

When the OSe LEV EL FINE adjuster is set to a position other than MAX, the following factor is 

multiplied. 
2.0 

0 

(1 + 
0.1 

) 
*relative level ratio .. \ 0 ... v \ cu 

* Relative level ratio when the open -.. \ 
0 1.5 

" 
.. 

voltage at HeuR is 1 with the OSe LEVEL .. 
UJ ....... 

FINE adjuster set for MAX ' .......... ---(About 0.1 ~(relative level ratio)< 1) 
1.0 

0.1 0.5 (1.0) 

Relative level ratio 

2. Level Monitor Display Range and Accuracy 

Level Monitor Display Range Accuracy 

Voltage (V) 0.001 rn V to 5.00 V or more · ± (3% of reading + 1 count) at 1 mV to 5 V 

eurre nt (mA) 0.001 mAto 100 mA or more ± (3% of reading + 1 count) 

3. HeuR Signal Output Impedance: about 50 n 

1-23 



0 

AS-7074 

Table 1-2. Reference Data (Continued) 

4. Measurement Time (Typical) 

The measurement ti me varies with the measuring frequency and measurement speed mode. 

Measurement Speed Mode Measurement Ti me (Typical) 

FAST About 150 to 200 ms (f;;:; 1 kHz) 

About 150 to 250 ms (f< 1kHz) 

NORMAL About 250 to 300 ms (f ii: 1 kHz) 

About 250 to 350 ms (f< 1kHz) 

SLOW About 9 times the measurement ti me in the NORMAL mode 

REMARKS: 

1) The measurement time is the time interval from the instant an external measurement 

through the external control interface is started to the moment the measurement end signal 

is output. lt is measured by the internai frequency. 

2) When the measuring voltage or current is monitored, the measurement time is increased by 

about 1 00 to 150 ms. 

3) When the measurement range is changed, the time for changing the range, 0.2 to 1.5 sec, is 

added. 

4) When the comparator is used, about 10 ms is added. 

S. Signal Stabilization Time 

(1) When the measuring frequency or signallevel range is changed: about 600 to 850 ms 

(The apparatus automatically waits for the above ti me period.) 

(2) When the ose LEV EL FINE adjuster is used: about 2 to 3 sec 

6. Internai Measuring Frequency and Frequency Accuracy 

(1) Internai measuring frequency 

The measwing frequency is calculated by the following formula. 

f = 20 
x 

106 
(Hz) (N is the frequency division ratio shown on the next page.) 

16 • N 

(2) Frequency accuracy 

For100,200,250,500, 1k,2k,2.5k,5k, 10k,25k,50k,62.5k, 100kHz, 

the accuracy is within ± 1 x 10-4. 

For other frequencies, the fractions below the lowest-order digit of their nominal values are 

ignored. 
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Table 1-2. Reference Data (Continued) 

Measuring Frequency and Frequency Division Ratio 

Nominal Measuring Division Nominal Measuring Division 

Value (Hz) Frequency (kHz) Ratio (N) Value (Hz) Frequency (kHz) Ratio (N) 

100 0.1 12500 4.01 k 4.00641 312 

120 0.120077 10410 S.OOk s. 250 

150 0.150060 8330 6.01 k 6.00962 208 

200 0.2 6250 8.01 k 8.01282 156 

250 0.25 5000 10.0 k 10. 125 

300 0.300481 4160 12.0 k 12.0192 104 

401 0.400641 3120 15.1 k 15.0602 83 

500 0.5 2500 20.2k 20.1613 62 

601 0.600962 2080 25.0k 25. 50 

801 0.801282 1560 30.5 k 30.4878 41 

1.00 k 1. 1250 40.3 k 40.3226 31 

1.20k 1.20077 1041 50.0k 50. 25 

1.50 k 1.50060 833 62.5k 62.5 20 

2.00k 2. 625 78.1 k 78.125 16 

2.50k 2.5 500 100 k 100 (12.5) 

3.00k 3.00481 416 

(The above measuring frequencies are calculated values.) 

7. Measurement by an External Frequency 

(1) lnputfrequency: A signal whose frequency is 16 times higher than the 

measuring frequency is entered. (1.6 kHz to 1.6 MHz) 

(2) Input level: 100 mVp-p to 5 V p-p, sine wave or square wave 

(3) Input impedance: 1 k!l or more 

(4) Input frequency specification: Specification is made through the GP-18 interface or external 

frequency data interface. (The value 16 times the measuring 

frequency is specified.) 

(5) Measurement accuracy: Conforms to the accuracy of measurement by the internai 

frequency when the external frequency accuracy is within 

± 1 x 10"", the frequency value is specified by five digits, and 

the phase noise (residual FM) is -50 dB or Jess. 
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2.1 INTRODUCTION 

SECTION 2 

PREPARATION FOR USE 

This section deals with unpacking, acceptance inspection, power, and repacking. 

2.2 UNPACKING AND ACCEPTANCE INSPECTION 

AS-7074 

This apparatus has been factory inspected, mechanically and electrically, prior to shipment to 

ensure that it gives satisfactory performance. When your order is received, promptly unpack it and 

check it for damage in transmit. 

When unpacking the apparatus, save the wooden box, corrugated cardboard box, cushions, and 

other packing materials except consumables like steel bands and wrapping paper where possible so 

that they may be reused when the apparatus is to be packed again for shipment. 

(1) Mechanical inspection 

inspect the apparatus for damage in transmit, and check its switches, terminais, and other parts 

exposed to view for looseness or other faults. Check the types and quantity of accessories and 

spare parts against the packing list. 

(2) Performance test 

If the apparatus is fou nd by the mechanical inspection to be in good order externally, then test 

it to check its performance. If the apparatus is found damaged or faulty in the acceptance 

inspection, immediately report the damage or fau tt to your nearest Ando dealer. 

2.3 POWER 

This apparatus is designed to operate on 100, 120, 220, or 240 V AC. The AC voltage setting should 

be set by the AC line voltage selector located on the rear panel of the apparatus. The voltage 

setting procedure is shown in Fig. 2-1. 

A power fuse with an appropriate capacity should be used according to the tine voltage. If the 

voltage setting is changed, replace the fuse in the fuse holderwith a proper one shown in Table 2-1. 

The AC voltage setting of the apparatus has been factory set at 100 V (standard setting). 

NOTE ---------------------------------------------------------------------------------------------------------------------------------------~ 
Before turning on the apparatus, be sure to check that the voltage setting of the AC line 

voltage selector on the rear panel agrees with the AC ~ine voltage to be used, and also check 

that the power fuse is suited for the li ne voltage. 

The power fuse is installed inside the AC line connecter module on the rear panel of the apparatus. 

The power fuse replacement procedure is shown in Fig. 2-2. 
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Line Voltage Setting Procedure 

,..., LINE 

VOLTAGE SELECTOR~ 
.-----120V 

lOOV 

220V 
~----- 240V ___ _. 

A tine voltage selector as shawn in the left figure is 

provided on the rear panel of the apparatus. An 

appropriate line voltage setting should be set, 

performing the following steps. 

(1) Set the power switch to OFF, and remove the 

powercord. 

Jnstall screws 
Transparent acrylic 

resin plate 

(2) Loosen off the transparent acrylic resin plate

retaining screws, and remove the acrylic resin 

plate. 
100 V Setting 

r------ 120V -----. 

lOO V 

220V 
...._ ___ 240V ------' 

120 V Setting 

.----- 120V 

lOOV 

220V 
L----240V 

(3) Shift each switch to the desired voltage position 

indicated by a line by inserting the blade of a 

small regular screwdriver into the groove in the 

switch (indicated by hatched tines) . 

ln the left figure, the switches are set to the 100 . 

V and 120 V settings. 

(4) After setting the voltage, install the transparent 

acrylic resin plate again with the screws. 

NOTE ----------------------~ 
The switches should be securely set upward 

or downward. 

Fig. 2-1. Line Voltage Setting Procedure 

Table 2-1. Power Fuse 

AC Une Voltage Power Fuse Remarks 

240V 216-264 v 
.O.SA/2SOV 

220V 198-242V Fast acting type 

120V 108-132V (5.2 tf> x 20 mm) 
1A/2SOV 

100V 90- 110 v 
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Power Fuse Replacement Procedure 

AC line connector module 

Fuse 
holder 

Spare fuse Main fuse 

An AC line connector module as shown in the left figure is 

provided on the rear panel of the apparatus. A power fuse, 

together with a spare fuse, is installed in the fuse holder in 

the AC line connector module. To replace the power fuse, 

perform the following steps. 

( 1) Tu rn off the power switch, and rem ove the power co rd. 

(2) Draw out the fuse holder, using a small regular 

screwdriver. 

(3) Remove the blown main fuse on the back side, and 

install the spare fuse on the front side in place of the 

main fuse. 

(4) Supply the fuse holder with a proper fuse shown in 

Table 2-1 as a spare. 

(5) Securely reinstall the fuse holder to the original 

position, and connect the power cord. 

NOTE------------------------~ 

The fuse holder cannot be removed from the 

AC line connector module. Do not apply an 

excessive force to it. 

Fig. 2-2. Power Fuse Replacement Procedure 

2.4 POWER CORD 

This apparatus is supplied with a removable 3-core power cord. On the ends of the power cord are 

provided plugs for connection with the apparatus and power outlet. 

Connect the apparatus side plug to the AC line connector module on the rear panel of the 

apparatus, and the other plug to a grounded 3-pole power outlet. Use of the supplied 3-core 

power plug shorts the apparatus to ground via the ground line so that accidentai electrical shocks 

from the AC li ne can be prevented. 

NOTE --------------------------------------------------------~ 
The shape of plug on the apparatus si de may differ with supply voltages. The maximum rated 

voltage for the power cord (UL3P type) supplied as a standard accessory is 125 VAC. When a 

voltage higher than 125 VAC is to be used, use a power plug-attached power cord suited for 

the operating voltage. 
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REMARKS ----------------------------------------------~ 
If a 2-pole power outlet with no ground terminal is to be used, use the supplied 3-to-

2 pole conversion adapter. When using the adapter, short its ground terminal or the 

FG (frame ground) terminal on the rear panel to ground for safety. (The conversion 

adapter is provided only when the UL3P power cord (1 00-120 V AC) is supplied.) 

2.5 REPACKING 

When repacking the apparatus, use the packing materials, if saved for later use. If they have not 

been saved, repack the apparatus exercising care as suggested below. 

(1) Wrap the apparatus in strong paper like tarpaulin paper or vinyl sheeting. Protect ali the 

protrusions with cushions against damage. 

(2) Place the wrapped apparatus in a wooden or cardboard box which is larger by about 10 cm than 

the apparatus on ali sides. 

(3) Fill ali open spaces between the apparatus and the box with polyurethane foam or any other 

suitable cushioning material. The apparatus may rattle and be damaged in transit, if cushioning 

is insufficient. 

(4) Cover the wooden box and brace it up with steel bands. If a corrugated cardboard box is used, 

seal it with adhesive tape. 

(5) lndicate the contents and shipping marks in a legible and durable way. 
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3.1 INTRODUCTION 

SECTION 3 

OPERATION 

AS-7074 

This section describes the functions of the panel controls of the apparatus, operating precautions, 

and typical measuring procedures. Be sure to observe the precautions given in this section so asto 

protect the operator and the apparatus against accidents. 

3.2 DESCRIPTION OF THE CONTROL$ 

The names and functions of the panel controls are shown in Tables 3-1 and 3-2. As these controls 

will be referred to by the names given in this section throughout this manual, it is recommended 

that the operator familiarize himself with their names and functions before operation. The letters 

or symbols in brackets indicate markings provided on the front and rear panels of the apparatus. 

3.3 OPERA TING PRECAUTIONS 

CAUTION ----------------------------------------------------~ 
lmproper operation of the apparatus not only provides incorrect measurements but also causes 

malfunction of or damage to the apparatus. To ensure proper operation, be sure to observe 

the precautions given in this section. 

(1) Installation 

<D Place the apparatus on a stable flat table. 

If the apparatus is set on a wobbling or inclined table, it may drop to the floor, causing 

damage to itself or hurting the operator. 

® Do not install the apparatus in a place subject to direct sunlight. 

The apparatus should be used indoors at a temperature of 5 to 35°C and at a relative 

humidity of 40% to 80%. 

If the apparatus is exposed to direct sunlight, it may be excessively heated and damaged. 

® Allow at least 10 cm clearance between the rear panel and the wall or any ether instrument. 

The inside of the apparatus is cooled by the fan motor provided on the rear panel. If the 

rear panel is blocked or the apparatus is used in an ill-ventilated place, the inside of the 

apparatus will be excessive heated, causing damage to the apparatus. Also avoid using the 

apparatus in a place subject to excessive dust or corrosive gases. 

@ Do not use the apparatus in a location near noise sources. 

If the apparatus is used near a noise-generating deviee (fluorescent lamp, motor, television 

set, or large current switch), it may not make measurements correctly. 
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(2) Operating voltage and grounding 

<D Before connecting the power cord, check that the setting of AC line voltage selector agrees 

with the AC line voltage to be used. (To change the AC voltage setting, perform the steps 

described in Section 2.3.) 

® As the power cord, use the 3-core cord supplied. Be sure to short the apparatus to ground. 

When using a 2-pole conversion adapter with no grounding terminal, be sure to short the 

grounding terminal of the conversion adapter or the FG terminal on the rear panel to 

grou nd. 

WARNING ---------------------------, 
If you touch a metallic part of the apparatus while it is being used without being grounded, 

you may receive an electric shock or the sample may be destroyed. To avoid electric shock 

hazards, be sure to short the apparatus to ground before operation. 

(3) Connection of a charged capacitor 

CAUTION ----------------------------------------------------------------------------------------------------------------------~ 
Before connecting a capacitor with the apparatus, be sure to discharge the capacitor. 

This apparatus is provided with an input protective circuit which blocks the flow of excessive 

discharge current from a capacitor connected with the apparatus. However, if the apparatus is 

connected with a capacitor charged at a voltage higher than 35 V, the apparatus may be 

damaged. When a capacitor is to be measured, be sure to discharge it before connecting it with 

the apparatus. 
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Table 3-1. Front Panel 
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No. Na me and Marking Function 

<D Power switch • If this switch is pressed, it is set to ON to apply power to the apparatus. 

!POWER] 1 • ON] • If it is pressed aga in, its knob cornes up and it is set to OFF. 

1 I OFF] 

f2l MAIN DIS PLA Y 

C3> SUS DIS PLA Y 

@ CHECK DIS PLA Y 

~ GP-18 status LE Os 

ISRQ] ILISTEN] 

[TALK] [REMOTE] 

® Measurementterminals 

[UNKNOWN] 

(/) Gua rd terminal 

(G] 

• The measured value of main parameter L, c. R. or IZI. its unit, and the result of 

comparator judgment are displayed. 

• When a reference value or li mit values are set, the reference value or main 

parameter upper and lower limits are displayed. 

• The measured value of subparameter 0, Q, ESR, G. X, 8, L, C, ore, its unit, and the 

result of comparator judgment are displayed. 

• When li mit values are set, the subparameter upper and lower limits are displayed. 

• The measuring frequency, signallevel range, signal voltage monitor value, or 

current monitor value is displayed. The item to be displayed should be selected by 

the SIGNAL CHECK key. 

• The status of the apparatus in the GP-18 control mode is indicated. 

• These terminais are used for connecting the sample or measuring tools (test fixture, 

test lead, measurement cable, etc.). 

• These terminais consist of the following pairs: current terminal Hcu11 and voltage 

terminal Hpor on the HIGH side, and current terminal Lcu11 and voltage terminal 

Lp01 on the LOW side. 

• This terminal is used to gua rd the apparatus. lt is connected to the chassis of the 

apparatus. 
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Table 3-1. Front Panel (Continued} 

No. Na me and Marking Function 

8 PARAMETER keys These keys are used for measurement parameter selection. 

• The main parameter can be selected directly by these keys . 

PARAMETER • The subparameter can be selected by repetitively pressing the sa me key . 

L c R z 

0 D DO SUB DISPLAY 
D 1 2 3 PARAMETER 

-1@-Parallel MAIN DIS PLA Y -Q-AMr- Series key 

equivalent circuit equivalent circuit 

L L (Inductance) 
0--.Q--.ESR o-.Q-.G 

c C (Capacitance) 4 1 4 1 

R 
x-.L s-.c R 

(Resistance) .LJ LJ 

z IZI (Absolute e e 
impedance value) 

When a reference value or li mit values are to be set (the LI MIT or REF key LED is on), 

these keys are used as 0-3 number keys. 

9 CIRCUIT MODE keys These keys are used for equivalent circuit mode selection. 

CIRCUIT MODE • If AUTO is pressed, either the series ( -D-Wv- } or parallel ( }@-)equivalent 

AUTO -o- e- circuit is automatically selected, according to the impedance of tlie sample. 

G G G When a reference value or li mit values are to be set, these keys are used as 4-6 number 

• 5 ' keys. 

10 SIGNAL CHECK keys These keys are used to select the item to be shown on the check display. 

SIGNAL CHECK 
SIGNAL CHECK Display Item DSt UMKMOWN 

FREDUEJICY LEVEl v .a 

DGG 0 FREQUENCY Key Measuring frequency 

7 1 ' tE LEVELKey Signallevel range 

0 V Key Signal voltage (voltage across the sample} 
-·· 

mA Key Signal current (current flowing through the sample) 

When a reference value or li mit values are to be set, these keys are used as 7-9 number 

keys and a CE (clear) key. 

11 COMP ENABLE key This key is used to tu rn on or off the comparator. 

• Each time the key is pressed, either ON (LED ON) or OFF (LED OFF) is alternately 

tofiiP selected. 
ENABLE 

To perform comparator operation, it is necessaryto set li mit values in advance • G • 
When a reference value or li mit values are to be set, the key is used as a OP (decimal 

OP 
point) key. 
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No. Na me and Marking 

12 DEVIATION keys 

DEVIATION 

Il. "''" GG 
• +1-

13 RANGE keys 

RANGE 

AUTO ::~Al/":;o 

GÇLSJ 

14 FREQUENCY and LEVEL keys 

ose 
FREOUUCY 

DOWM UP 

DO 
lEYEl 

oon uP 

DD 

LEVEL 
FINE 

0 
IIIM lW 

AS-7074 

Table 3-1. Front Panel {Continued) 

Function 

These keys are used to specify deviation measurement (deviation display ~or percent 

deviation display ~ %). 

• Each time any of these keys is pressed, either ON (LED ON) or OFF (LED OFF) is 

alternately selected. 
• To make a deviation measurement, it is necessaryto set a reference value in 

advance. 

When a reference value or li mit values are to be set, these keys are used as--. (cursor 

movement) and + 1- (polarity change) keys. 

These keys are used for measurement range selection. 

• ln the AUTO mode, the optimum range is automatically selected, according to the 

impedance of the sample. 

• If the UP or DOWN key is pressed after measurement in the AUTO mode, the 

measurement range selected du ring the measurement is held. 

• If OF or UF is displayed du ring measurement in the MANUAL range, it means that 

the measured datais outside the set range. If such is the case, change the 

measurement range by using the UP or DOWN key. or select AUTO. 

When a reference value or li mit values are set, these keys are used as unit select keys. 

• When limit values are set, the unit at the cursor position (MAIN DIS PLA Y or SUB 

DIS PLA Y) can be selected. 

FREQUENCY UP/DOWN keys 

These keys are used for measuring frequency selection. 

• Select the desired frequency by pressing the UP or DOWN key. 

DOWN 

! 
UP 

100Hz 

s 
100kHz 

• If the UP or DOWN key is pressed and held down. the frequency is continuously 

changed until the upper li mit (100kHz) or lower li mit (100Hz) is reached. 

LEVEL UP/DOWN keys 

These keys are used for signallevel range selection. 

• Select the desired level range from among four ranges 5 V, 1 V, 100 mV,and 10 mV, 

by pressing the UP or DOWN key. 

DOWN 

1 
UP 

LEVEL FINE adjuster 

10mV 

100mV 

1V 

sv 

This adjuster is used to make a fine adjustment of the signallevel. 

• The signal level can be adjusted over the range of x 0.1 (MIN) to x 1 (MAX) in the 

range selected by the LEVEL UP or DOWN key. 
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Table 3-1. Front Panel (Continued) 

No. Na me and Marking Function 

15 LIMIT/REF keys These keys are used to set li mit values (upper and lower limits) for comparator 

measurement or a reference value for deviation measurement. 
COIIP LIIIIT 1 REF VALUE 

If the LIMIT key is pressed, the key LED cornes on, the li mit setting mode is ente red • LIIIIT REF STORE • 
c~LgJ D and main parameter/subparameter upper and lower values can be set in order 

named. 

• If the REF key is pressed, the key LED cornes on, the reference setting mode is 

entered, and a reference value can be set. 

Key CHECK DISPLAY Setting Entry 

UPL Upperlimit Enter the desired value by 
LI MIT 

LoL Lowerlimit using the 0-9, DP, CE,~. and 

REF - Reference value 
UNITkeys. 

• If the STORE key is pressed in the limit or reference setting mode, the entered value 

isset. 

• If the STORE key is pressed with neither the LI MIT or REF key LED on, the value 

shown on the main display is set as the reference. 

16 MEAS START keys This key is used for measurement start mode selection. 

IIEAS START 
AUTO EXT lllMUll MEASSTART Measurement Start 

G G D AUTO Measurement is automatically repeated. 

EXT Measurement is started when an EXT·MST signal is ente red 

from the EXT CONTROL connecter on the rear panel. 

MANUAL Measurement is started each ti me the key is pressed. 

17 LOCAL key This key is used to change the GP-18 rem ote control mode to the local mode 

(operations by the panel keys). 

0 
l()ÇAL - REMARKS 

D • When the apparatus is in the rem ote mode (the GP-18 status REMOTE LED is 

on), ali keys other than the LOCAL key are inoperative. 

• ln the LLO (locallockout) state, the local mode is not ente red even if the 

LOCAL key is pressed. 
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Table 3-1. Front Panel (Continued) 

No. Na me and Marking Function 

18 EXT OC BIAS key This key is used to tu rn on or off the OC bias function. 

• Each ti me this key is pressed, either ON (LED ON) or OFF (LED OFF) is alternately 
EXT selected. 

De liAS 

~ • The ON position applies the voltage appearing at the rear panel EXT OC BIAS INPUT 

terminal to the sample . 

..--- CAUTION 

The key operation should be performed when no voltage is applied to the rear 

panel EXT OC BIAS INPUT terminal. Otherwise, an excessively large current may 

flow into the sample or the internai circuitry of the apparatus may be destroyed. 

19 Zero offset adjustment keys These keys are used for zero offset adjustment. 

• Pressing the SHORT key carries out short ADJ operation . 
,- OFFSET ADJ -, • Pressing the OPEN key carries out open ADJ operation . 

OPEN SHORT 

0 0 - REMARKS 

Zero offset adjustment should be made with the EXT OC BIAS key set to OFF. 

Otherwise, a proper correction value may not be obtained. 

20 MEAS SPEED key This key is used for measurement speed mode selection. 

• The desired speed mode can be selected by repetitively pressing the SELECT key • 
r- M EAS S PEED -, 

QFAST 
SELECT 

Q NORIIAL D Measurement 
QSLOW Speed 

Measurement Mode 

FAST High-speed measurement 

NORMAL Normal measurement 

SLOW High-resolution measurement (ten measurements and 

the ir averaging) 

4/ 
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<D AC li ne connecter module 

[ - UNE 50/60 Hz] 

(;) Li ne voltage selector 

[ - UNE VOLT AGE 

SELECTOR] 

0 ® FGterminal 

1 ~ 1 

® External OC bias input 

[EXT DC BIAS] 

[INPUT](G] terminais 

[MONITOR] terminal 

[FUSE](0.1 A] 

® GP-IB connecter 

[GP-IB] 

® GP-IB address switch 

(î) Speaker volume control 

[SPVOLUME] 

® External frequency data 

connecter 

[EXTTEST FREQ DATA] 

AS-7074 

Table 3-2. Rear Panel 

1 

Function 

• This connecter is used for connecting the 3-core power cord. Power is ta ken from 

an AC power outlet. A power fuse is installed in this connecter module. 

• This li ne voltage selector is used to select the desired voltage from among 100, 120, 

220, and 240 VAC. 

• A terminal connected with the frame grou nd of the apparatus. lt is a Iso connected 

with the signal grou nd inside the apparatus. 

• An external OC bias input terminal, monitor terminal, and fuse holder. To apply a 

OC bias to the sam pie, connect an external DC power source with the INPUT 

terminal and press the EXT DC BIAS key on the front panel. A voltage of up to ± 35 

V and a eurre nt of up to 100 mA can be input from an external power source. A 

0.1A fuse is installed in the fuse holder. 

• This GP-IB interface connecter is used to connect the GP-IB cable for data transfer to 

or from another GP-IB deviee. 

• This switch is used for GP-IB mode selection, GP-IB address setting, and GP·IB output 

data delimiter setting. 

• A speaker sound volume control. Turning it fully counterclockwise minimizes the 

sound volume, and turning it full y clockwise maximizes the sound volume. lt 

should be adjusted so asto obtain an appropriate sound volume. 

• This connect'or is used to specify in BCD code the frequency of a signal input to the 

external frequency input connecter(@). when ma king measurement by an 

external frequency. 
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External frequency input 

connecter 

(EXTTEST FREQ INPUT] 

External control connecter 

[EXT CONTROL] 

Fan motor ventilating holes 

AS-7074 

Table 3-2. Rear Panel (Continued) 

Function 

• This connecter is used to input a square or sine wave whose frequency is 16 times 

higher than the measuring frequency, when ma king measurement by an external 

frequency. The maximum input level is 5 Vp·p. 

• An external control connecter. An external measurement start input signal and 

comparison result output signais are connected. 

• Ventilating hales for the internai cooling fan motor. 

At least 10 cm should be allowed between the rear panel and the wall or any other 

instrument. 
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3.4 BASIC OPERATJNG PROCEDURES 

The basic procedures for measuring the sample are shown in Table 3-3. Perform the steps in the 

order of the numbers shown in the table. 

Table 3-3. Basic Operating Procedures 

No. Step 

1 Power-on 

(1) Press the power switch to set it to the ON position. The apparatus is then 

powered up. 

(2) Check the result of the me mory back-up check and self-test. 

• On power-on. this apparatus automatically carries out a me mory back-up 

check and self-test. Check that no error display is given. 

2 Connecting measuring tools (test fixture, test lead, etc.) 

• Connect the test fixture or test lead to the measuring terminal of the 

apparatus. 

• When using the AG-4911 Test Fixture, AG-4912 Test Lead, or any other 

accessory, connect it properly. following the instructions given in its 

instruction ma nuai. 

• If using a special tool. refer to Section 3.5. 

3 Measurement condition setting 

(1) Select the measurement parameter by using the PARAMETER keys. 

• Some of the subparameters (ESRIG, X/B, UC) are automatically selected, 

according to the equivalent circuit mode . 

Select the equivalent circuit mode by the CIRCUIT MODE key, if necessary. 

SUB DISPLAY 
PARAMETER 

MAIN DIS PLA Y -@- (Parallel key -QJWv- (series 

equivalent circuit) equivalent circuit) 

L L (Inductance) 
D~Q~ESR 

t 1 
D~o~G 

c C (Capacitance) t 

R 
R x~L 

(Resistance) t_j 

z IZI (Absolute 
8 

impedance value) 

(2) Select the measuring frequency by using the FREQUENCY key. 

(3) Select the signallevel range by using the LEVEL key. 

1 

s~c 
t__j 

8 

• The LEVEL FINE adjuster should be set to the MAX (rightmost) position. 

(4) Set the measurement range to AUTO. 

(5) Select the measurementspeed mode by using the MEAS SPEED key. 
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Table 3-3. Basic Operating Procedures (Continued) 

No. Step Section to be Referred to 

4 Zero offset adjustment 3.7 ZERO OFFSET 

(1) Make preparation for open ADJ. ADJUSTMENT 

Disconnect the test fixture or test lead from the sample. 

• When using a special tool, connect the HeuR and Hpor core conductors, and the 

LeuR and Lpor core conductors on the sample side so that the sample may be 

disconnected. 

(2) Press OFFSET OPEN key to carry out open ADJ. 

• If the main display shows OP-P, it means that the open ADJ has been normally 

completed. 

(3) Make preparation for short ADJ. 

• Connect the shorting bar with the test}ixture or test lead . 

• When using a special tool, connect the HeuR• Hpor• LeuR• and Lpor core 

,. . conductors together. 
(4) Press the OFFSET ADJ SHORT key to carry out short ADJ. 

If the main display shows SH-P, it means that the short ADJ has been normally 

completed. 

r- REMARKS 

If an error display is given during zero offset adjustment, check the connections. 

If the connections are correct, it means that the residu al parameter value is 

outside the correction range. ln this case, the correction value is cleared and the 

measured value is displayed without compensating for the residual parameter 

value. 

r- NOTE 

The zero offset correction value is val id until power is disconnected. However, 

after replacing the test fixture or test lead, or after changing the signallevel 

range or measurementspeed mode, be sure to make zero offset adjustment 

(open/short ADJ) again, because the measurement condition differs from the 

previous one. 
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Table 3-3. Basic Operating Procedures (Continued) 

No. Step Section to be Referred to 

s Measurement 
(1) Connect the sample with the test fixture or test lead. 
(2) Set MEAS START to AUTO (repetitive measurement). 3.12 STARTING 

• Wh ile the MEASURE LED (LED at the upper left of the MAIN DIS PLA Y digital MEASUREMENT 

display) is on, measurement is in progress. lmmediately after a measurement 

ends, the MEASURE LED goes off and the measured value is displayed. 

(3) Monitoring and fine adjustment of the signallevel 3.10 MEASUREMENT SIGNAL 

• To monitor the signal voltage at the sample end or signal current flowing SEITING AND 

through the sample, press the SIGNAL CHECK V key or mA key. MONITORING 

• To change the signal voltage or signal current, slowly adjust the LEVEL FINE 

adjusterto the desired voltage or current value, while monitoring the check 

display. 

Messages regarding measured data 

Display Meaning 

OF Wh en the measurement range is AUTO: 

(Overfrow) Not within the measurement limits. 

UF When the measurement range is MANUAL: 

(Und er Flow) Not within the measurement limits in the present 

measurement range. Change the measurement 

range to AUTO or an appropria te range. 

CF lmproper measurement parameter setting. 
(Change Function) Change the measurement parameter. 

0 
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3.5 CONNECTING THE SAMPLE 

The UNKNOWN terminais for connecting the sample with the apparatus consist of four BNC 

connectors: HeuR. Hpor. Lpor. and LeuR· The HeuR and LeuR terminais are used to flow a signal 

current through the sample. A measurement signal is output from the HeuR terminal. The Hpor and 

Lpor terminais are used to detect the signal voltage applied to the sample. 

Fig. 3-1 shows how to connect the sample 

with the apparatus. As shown in the figure, 

the core conductors of the HeuR and Hpor 

terminais on the HIGH side are connected to 

one end of the sample, and the core 

conductors of the Lpor and LeuR terminais on 

the LOW side are connected to the ether end 

of the sample. The outer conductors of these 

terminais are connected to thè connection 

with the sample. ln this arrangement, the 

measurement signal current flows from the 

core conductor of the HeuR terminal through 

the sample to the core conductor of the LeuR 

terminal. The signal current further flows 

from the outer conductor of the LeuR 

terminal, passes through the cable, and 

returns to the outer conductor of the HeuR 

terminal. 

UNKNOWN 

LeuR LPOT HPoT HeuR 

DUT 
(H IGH) ) 

Coaxial cable 

(LOW) 

Fig. 3-1. 4-terminal Pair Connection 

The signal current flowing through the core conductor of the LeuR terminal is automatically 

controlled so that the signal voltage {detection voltage at the Lpor terminal) at one end (LOW side) 

of the sample may be close to zero. While such a balance is being maintained, the signal voltage 

between the Hpor and Lpor terminais (voltage across the sample) and the signal current flowing 

into the LeuR terminal are detected internally to determine the impedance of the sample. With the 

connections shown in Fig. 3-1, the error due to the intercable inductance can be minimized and 

measurement can be made with high accuracy. 

To make measurement using the four connectors in the above-described way requires a special test 

fixture and measurement cables. As accessories directly connectable with the measuring terminal 

of the apparatus, the AG-4911 Test Fixture, AG-4912 Test Lead, and AG-4917 Test Lead are 

available. For detailed information on how to use these accessories, refer to the instruction 

manuals for them. 

REMARKS 

To connect the sample with a special jigs, use coaxial ca bles as shown in Fig. 3-2. 
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Table 3-4. Accessories 

Accessory Name Description 

AG-4911 Test Fixture Lead-attached parts {radial type/axial type) can be easily connected. 

AG-4912 Test Lead Measuring lead with a large-sized alligator clip. 
Operating condition: 

C: 1 000 pF or more, L: 1 00 pH or more, Z: 1 n to 1 Mn 

AG-4917 Test Lead Three-terminal type measuring lead with a small-sized alligator clip. 

Suited for measurement of comparative! y high impedance sam pies. 

Operating condition: 
C: 1 000 pF or more, L: 1 00 pH or more, Z: 1 n to 1 Mn 

~CAUTION ------------------------------------------------~ 
Before connecting a capacitor with the apparatus, be sure to discharge the capacitor. 

This apparatus is provided with an input protective circuit which blocks the flow of excessive 

discharge current from a capacitor connected with the apparatus. However, if the apparatus is 

connected with a capacitor charged at a voltage higher than 35 V, the apparatus may be 

damaged. When a capacitor is to be measured, be sure to discharge it before connecting it 

with the apparatus. 

NOTE ------------------------------------------------------~ 

Even if once discharged, a capacitor may return to a slightly charged state with the lapse of 

ti me, because of the charge absorption effect. 

If a charged capacitor is connected with the apparatus, it will be discharged through a direct 

current resistance {about 153 n). Since this discharge current may affect the measurement, the 

measurement should be started after the Japse of ti me at least ten times longer than the ti me 

constant (C·R). This precaution should be observed especially when a Jarge-capacity capacitor is 

to be measured. 
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c@~@® 
Coaxial cable: RG-58A/U, 3C-2V, 50-XV, or 

similar one ( 1 rn or shorter) 
BNC connector: BNC-GP-58U, BNC-GP-3C, BNC

GP-2.50, or similar one 

- -t H 

*3 

....-Coaxial cable 
* 1 Connect the outer conductor of the ca bles to 

a point near the sample. 
*2 If the sam pie is provided with a gua rd 

--sNe 
connector 

(1 rn or shorter) • 3 

terminal, connect it to the outer conductors 
of the ca bles. 
Connect the core conductors of the cables to 
the corresponding terminais of the sample. 

1-- - ... 
1 

1 

The core conductors should be as short as 
possible: 

*4 If an overall shield cover is provided, connect 
it to the G terminal. 

Fig. 3·2. Connection of Special Measuring Jigs 

3.6 MEASURING GROUNDED SAMPLE 

If a sample has a terminal (other than a guard terminal) shorted to ground, theoretically, it cannot 

be connected to the apparatus in a 4-terminal pair arrangement, so that the apparatus cannot 

make measurement on such a sample. 

ln the actual circuit, there exists sorne impedance between the ground to which the apparatus is 

connected (front panel G terminal, rear panel FG terminal, power cord grounding terminal) and the 

sample, and if the ground impedance of the sample is low, a bridge balance may not be attained or 

the displayed value may be unstable. When one end of the sample connected with the HIGH (HeuR 

or Hpor) terminal of the apparatus is grounded, the measuring signal is grounded without being 

supplied to the sample. 

When one end of the sample connected with the LOW (Lpor or LeuR) terminal is grounded, the 

signal current flowing into the sample cannot be detected by the apparatus. Further, in this case, 

the bridge may not be balanced because of the effect of grounding noise or its operation may be 

unstable because of the entry of noise current. 

For correct measurement, it is necessary to sufficiently insulate the grounding point of the 

apparatus from the measuring terminal of the sample, and assure a sufficiently high grounding 

impedance. 

Examples in which measurement cannot be made correctly: 

• Sample shorted to ground or the grounding point of the apparatus 

• Sam pie to which power is directly supplied from a deviee other than the apparatus 

• Large-sized sample whose grounding impedance relative to the ground or grounding point is 

extremely low 
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NOTE --------------------------------------------------------, 
When measurement is made on a grounded sample, the performance of the apparatus is 

affected by the impedance of ground, for example, the measuring range is restricted or the 

displayed value is unstable, so that the measurement accuracy is not specified for such 

measurement. 

3.7 ZERO OFFSET ADJUSTMENT 

The test fixture, test lead, and other measuring jigs to be connected with the apparatus have 

specifie amounts of stray capacitance, residual inductance, and residual resistance. The zero offset 

function is used to measure these residual parameters in advance and automatically remove them 

from the measured data to minimize the error due to the residual parameters. 

Offset adjustment can be made in the open ADJ mode and short ADJ mode. ln the open ADJ mode, 

the stray capacitance and residual conductance of the measuring jigs are measured, whereas, in the 

short ADJ mode, their residual inductance and residual resistance are measured; the measured 

values are stored as the correction values. 

The ranges of residual parameter values of the measuring jigs that can be covered by offset 

adjustment, and the measuring frequencies at which offset adjustment can be made are listed in 

Table 3-5. The apparatus measures the residual parameters at the frequencies shown in Table 3-5. 

The residual parameter values to correct the parameter values measured at different frequencies 

are obtained by using the linear interpolation (approximation by a line over the measuring 

frequency range). 

NOTE------------------------------------------------------~ 

If the residual parameter values of the measuring jigs are too large, or if the measuring jigs 

have a resonance characteristic, the difference between the total residual parameter value 

calculated by approximation and the real total residual parameter value increases, causing a 

measurement error. Make sure that the residual parameter values are within the allowable 

ranges shown in Table 3-5. 

Table 3-5. Residual Parameter Value Ranges and Measuring Frequencies Allowable for 
Offset Adjustment 

~ 
Residual Parameter Value Measuring Frequencies (Hz) at which offset 

Allowable Range Li mit Value adjustment is made 

Capacitance (C) 20 pF or Jess 100 pF 

Conductance (G) 5 pS or Jess 100 pS 100, 150,200,401, 1k, 2k, 4.01k, 

Resistance (R) 0.5 nor Jess 200 
1 Ok, 20.2k, 40.3k, 78. 1 k, 1 OOk 

(These frequencies are nominal values.) 
Inductance (L) 2 pH or Jess 200pH 
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3.8 MEASUREMENT PARAMETERS 

3.8.1 Description of the Measurement Parameters 

(1) IZI, 0 

AS-7074 

IZI and 0 represent the most fundamental parameters of a sample against an AC signal 

applied between its two terminais; the absolute value and phase angle of impedance. 

jX 

Z : Impedance (Z = Re + jXe) 

Re: Effective resistance 

Xe: Reactance 

Re =IZI cosO 

Xe= IZI sin 0 

Dissipation factor (D) = ~: =tan ô 

Fig. 3-3. Vector Representation of Impedance 

As shawn in Fig. 3-3, the impedance of a sample can be represented by a vector on a 

complex plane. When the values of effective resistance Re are laid off along the real axis, 

and the values of reactance Xe along the imaginary axis, impedance Z is expressed as 

follows. 

Z =Re+ jXe 

The values of IZI, and 0 of an ideal coil, an ideal capacitor, and an ideal resistor are listed in 

Table 3-6. ln reality, however, a sample has its residual resistance, residual inductance, and 

stray capacitance, and phase angle 0 changes depending on the frequency. 

The LCR meter measures the two parameters, IZI and 0, and calculates the values of other 

parameters based on a given equivalent circuit. 

Table 3-6. IZI and 0 of Ideal L, C, and R 

IZI (n) 0 (deg) 

Coil having inductance L (H) 211"fl +90° 

Capacitor having capacitance C (F) 1/2;rfC -90° 

Resistor having resistance R (n) R oo 

* f: Measuring frequency (Hz) 
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(2) L, C 

L and C represent inductance and capacitance, respectively. Their values are calculated 

differently according to whether the Joss resistance is connected in series or in parallel in the 

equivalent circuit. When the dissipation factor is small, the value of Lor C is not affected by 

the choice of the equivalent circuit. When D is great (D > 0.03), there will be a difference 

between Ls or Cs in the series equivalent circuit and Lp or Cp in the parallel equivalent 

circuit. 

The measurement of L or C may be displayed as a negative value, since L and C are 

represented as vectors with opposite polarities on the imaginary axis. ln terms of reactance, 

Land C have the following relationship. 

(3) R 

1 
Xc=--

wC w = 2n:f 

f: Measuring frequency 

R represents the effective resistance of a sample against AC. lts value is calculated 

differently according to whether the reactance component (quantity called the C 

component or L component) is connected in series (Rs) or in parallel (Rp) in the equivalent 

circuit. 

When the reactance component is great, the Lor C parameter is used for measurement. 

(4) D, Q 

D represents the dissipation factor which may also be referred to as tan ô (dielectric Joss 

tangent) for a capacitor. A capacitor with a smaller D is regarded as being of higher 

performance. ln terms of tan ô, the dissipation factor is expressed as a power of 10 or a 

percentage. 

D = 0.01-Hanô = 10"2 (or1%) 

Q is the value of 1/D. A greater Q represents higher performance. Jt is often referred to for 

coils. Resistors are required to have a greater D and a smaller Q. 

(5) ESR (equivalent series resistance) 

ESR represents the series resistance component (ESR or Rs) of a series equivalent circuit. Jts 

value is used, for example, when estimating the heat generation and Joss caused by an 

alternate current flowing through an electrolytic capacitor. 
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(6) G (conductance) 

G represents the inverse-number value G (G = 1/Rp) of the parallel resistance component 

(Rp) of a parallel equivalent circuit. Jt is useful in estimating the Joss caused in a capacitor to 

be used under high voltage. 

(7) X, L 

The values of these parameters can be indicated during resistance measurement (the main 

parameter: R) being made by use of a series equivalent circuit; L represents the residual 

inductance, and X represents the reactance equal to 21rfl. They are used, for example, 

when estimating the AC characteristics of a wire-wound resistor. 

(8) 8, c 
The values of these parameters can be indicated during resistance measurement being 

made by use of a parallel equivalent circuit; C represents the parallel floating capacitance of 

the resistance component, and 8 represents the susceptance equal to 21rfC. They are used, 

for example, when estimating the AC characteristics of a high-resistance element. 

Measurement Parameter Setting and Selection 

Measurement parameter setting is performed by using the PARAMETER L, C, R, and Z keys. The 

main parameter displayed on the main display is determined by these keys. The subparameter 

shown on the sub display can be selected by pressing the sa me key again. 

The main parameter should be selected according to the properties and characteristics of the 

sample. Mainly, C should be selected for capacitor measurement, L for coil or transformer 

measurement, and R for resistance measurement. For composite elements and communication 

transformers, Z may sometimes be selected. When the properties of the sample is unknown,IZI-

0 measurement should be once made, and then the main parameter should be selected based 

on the values of IZI and O. ln general, if the value of 0 is positive (inductive) and within + 45 and 

+ 90°, L should be selected. If it is negative (capacitive) and within -45 and -90°, C should be 

selected. For a sample whose IZI or 0 value varies with the measuring frequency, it should be 

evaluated based on IZI- 0 measurement. 

Examples of uses of the measurement parameters are shown below. 

(1) Low-loss capacitor measurement . . . . . . . . . . . . . . C-D or C-G 

ln a measurement of a low-loss (D < 10"3) capacitor, the value of capacitance is virtually the 

same regardless of whether the equivalent circuit is series or parallel. ln general, when the 

impedance is high (the value of C is small), the parallel equivalent circuit (Cp-D or Cp-G 

measurement) should be selected. When the impedance is low (the value of C is great), the 

series equivalent circuit (Cs-D measurement) should be selected. 
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..--REMARKS 

If the Joss caused in a sample is very small, the value of its D may be indicated as being 

negative (within the allowable measuring error range). 

If a low-loss sample whose dissipation factor is already known or a sample whose 

dissipation factor is so small asto be negligible is available as the reference sample, the 

unknown dissipation factor of another low-loss sample can be calculated highly accurately 

using the following formula: 

D = D2- (D, - Ds) where D = real dissipation factor of the sample 

0 2 = dissipation factor of the sample measured by the apparatus 

0 1 = dissipation factor of the reference sample, whose real 

dissipation factor is known, measured by the apparatus 

Ds = real dissipation factor of the reference sample (If a sample 

whose dissipation factor is negligible is used as the 

reference sample, assign 0 as Ds.) 

(2) Large-capacitance capacitor measurement . . . . . C-D or C-ESR 

ln a measurement of a low-impedance capacitor such as an electrolytic capacitor, the series 

equivalent circuit is used to evaluate the series Joss caused by the electrode and lead 

resistances. (Cs-0 or Cs-ESR measurement) 

By measuring the value of ESR, the heat generation in the capacitor can be easily calculated 

based on the value of the operating current. 

(3) Coil/transformer measurement . . . . . . . . . . . . . . . . L-Q or L-ESR 

Generally, the Joss occurring in a coil or transformer is greater than that occurring in a 

capacitor (its Dis greater and its Q is smaller). Select either the parallel equivalent circuit or 

series equivalent circuit, depending on thé actual circuit conditions under which the coil or 

transformer is to be used, and clearly note the equivalent circuit (Ls or Lp) used for 

evaluation. Generally, the value of ESR differs from that of the series winding resistance 

due the properties of the magnetic substance and the manner in which the wire is wound. 

lt may also vary with the measuring frequency or measuring signallevel. 

(4) High-resistance element measurement . . . . . . . . . R-C or R-8 

For a high-resistance element, the parallel equivalent circuit is selected and Rp-C or Rp-8 

measurement is made to evaluate the effect of the stray capacitance. The value of the 

current to flow through the stray capacitance can be easily calculated as "(applied voltage) 

x 8". 

(5) Low-resistance element measurement R-L or R-X 

For a low-resistance element, the series equivalent circuit is selected and Rs-L or Rs-X 

measurement is made to evaluate the effect of the resistor or lead wire inductance. 
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Table 3-7. Parameter Calculation Formulas 

Cx Rx 

~ 
Lx Rx 

Lao z -ll-wv- ~ 
Gx Gx 

j~+ Rx
2 

1 CùLx 
j Cù 2Lx 2 + Rx2 IZI 
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e -l t, 1 ) -1 (CùCx) -1 (CùLx) -1 ( 1 ) -tan WCx Rx -tan -- tan -- tan CùLx Ox Ox Rx 
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Rx -J ( CùLx ) -- - tan -

~ Cù Lx · Rx Rx 

0 
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61 Lx 1 Gx -1 ( 1 J Lx j 1 +WZLx2 Ox2 CùLx Ox -- tan CùLxGx Gx CùLxOx 
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-w.-

R IZI x B L 0 D 

Cx Rx 
Rx / Rx2 + 21 2 

1 
-1 ( 1 j 

---1~ --- -- - - -tan wCxR 
Cù Cx wCx 

~ 
Rx -J Rx 
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(6) Transformer impedance measurement . . . . . . . . . IZI- 8 

The impedance of a communication transformer can be measured on the primary winding 

by terminating the secondary winding in a specified value of resistance. The frequency 

characteristic can also be easily measured by changing the measuring frequency. 

3.8.3 Parameter Calculation Formulas 

The parameter calculation formulas are listed in Table 3-7. 

3.9 EQUIVALENT CIRCUITS 

3.9.1 Equivalent Circuit Expressions 

A sample can be represented as impedance Z or admittance Y which is the inverse of the 

impedance. Z and Y are expressed as follows: 

Z = R + jX where R = effective resistance X = reactance 

Y= G + j8 where G = conductance 8 = susceptance 

Each equivalent circuit is expressed using the impedance and admittance as shown in Fig. 3-4. 

The real-number term and the imaginary-number term of each expression represent the Joss 

resistance elements (Rand G) and reactance eler:nents (X and 8), respective! y. 

Complex coordinate Equivalent circuit expressions 
expressions 

Examples of equivalent circuits 
forsamples 

R L 
x 

L=--
Z= R + jX ~ 

2Irf 

R 

Y=G +j8 0 
c 

Fig. 3-4. Equivalent Circuit Expressions 

G=-1-
R 

C=-8-
2Irf 

The impedance and admittance have significance only when they are related to a measuring 

frequency. For example, reactance X of a coil is proportional to the measuring frequency, 

whereas its susceptance 8 is inversely proportional to the measuring frequency. Therefore, they 

are not always appropriate as parameters to evaluate a sample. Depending on the case, 

therefore, they may be converted into the inductance and capacitance for a specified 

measuring frequency. Dissipation factor D which is often used in measurement of a capacitor 

can be obtained from the following expression: 

R G 
0=-=-x 8 
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The equivalent circuit expression to be used for actual measurement is to be determined by 

taking into account the specification to be applied to the sample, the properties of the sample, 

the purposes for which the measured values are to be used, and other conditions. This 

apparatus is capable of making measurement using any equivalent circuit specified, calculating 

parameter values, and outputting the values to the displays. 

3.9.2 Equivalent Circuit Selection 

A sample can be represented by a circuit consisting of Joss resistance elements (R and G) and 

reactance elements (L, C, X, and 8) connected in series ( -D.J.Nv-) or para li el <-@>. as shown by 

the equivalent circuit mode markings (CIRCUIT MODE) on the panel. The equivalent circuit with 

such elements connected in series or parallel is referred to as the series or parallel equivalent 

circuit. If the same measuring frequency is used, the values of such elements can be correctly 

measured whether the series equivalent circuit is used or the parallel equivalent circuit is used. 

As shown in Table 3-8, the values ofelements of an equivalent circuit can be related to those of . 

another equivalent circuit using dissipation factor 0 which has no bearing on the equivalent 

circuits. 

Generally, the value of capacitance of an electrolytic capacitor measured using a series 

equivalent circuit differs from that measured using a parallel equivalent circuit. The difference 

is larger, if the dissipation factor of the sample is larger. 

For a no-Joss capacitor whose dissipation factorD is 0 (Rs = 0, Rp = oo ), the value of capacitance 

Cs of its series equivalent circuit is equal to that of capacitance Cp of its parallel equivalent 

circuit. If the values of D and Cp of a capacitor are 0.1 à nd 1000 pF respective! y, it is equivalent 

to another capacitor whose Cs is 1010 pF with the dissipation factor being the same between 

the two. Where D is 0.03 or smaller, such differences are not larger than 111000, that is, 

different types of equivalent circuits causes virtually no difference in the parameter values. 

To correctly evaluate a sample, it is necessary to use a circuit matching the specifications and 

conditions to be applied to the sample or an equivalent circuit precisely representing the 

sample. 

Generally, for high-impedance samples like ceramic and plastic film capacitors, parallel 

equivalent circuits are used for measurement; for, the tosses caused in them are considered 

mainly attributable to para li el resistance. 

For law-impedance samples like electrolytic capacitors in which the tosses are largely 

attributable to series Joss components like the electrode resistance and lead resistance, series 

equivalent circuits are used for measurement. 

If the CIRCUIT MODE is set to AUTO, the apparatus automatically selects the parallel equivalent 

circuit for a sample whose impedance is about 1.8 kn or more, or the series equivalent circuit for 

a sample whose impedance is Jess than 1.8 kn. 
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Table 3-8. Equivalent Circuits 

Measurement Item Equivalent Circuit 

c 

L 

Cp 

0 
~=(~) 

Lp 

0 
~=(~) 

Ls Rs 
------wv-

Impedance 

~ 
Z=----

1+jwCA 

f = measuring frequency (Hz) 
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Dissipation factor Conversion Expression 

wL 1 D--P __ 
- RP -Q 

Rs 1 
0----

- wL
8

- Q 

C8 = (1 + D2
)CP 

n2 
R =--R 

s 1 +D2 P 

1 c =--c 
p 1+02 s 

1+02 

Rp=--2-RS 
0 

1 
L =--L 

s 1+02 p 

02 
R =--R 

s 1 +02 p 

L =(1 +D2)L 
p s 

1+02 

R =--R 
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3.10 SETTJNG AND MONITORING OF MEASURING SIGNAL 

To maintain the reliability of measurement, each sample must be measured under the conditions 

closely resembling the actual operating conditions for the sample. To meet such requirements, 

this apparatus offers 31 measuring frequencies and such a wide range of measuring signal level 

as 1 mV to 5 V. These features of the apparatus are very important for samples which are 

sensitive to measuring conditions; such as semiconductor elements, and coils and transformers 

having magnetic cores. 

The measuring frequency and measuring signallevel can be set using the FREQUENCY and LEVEL 

keys under OSC and the LEVEL FINE adjuster on the front panel. 

To set a desired measuring frequency, use the FREQUENCY UP and DOWN keys. If either key is 

successively pressed, the frequency is changed successively with the check display indicating the 

updated frequency every ti me the key is pressed. 

To set the measuring signallevel, use the LEVEL UP and DOWN keys, and the LEVEL FINE adjuster. 

Any one of the four ranges, 5 V, 1 V, 100 mV, and 10 mVrms ranges, can be selected using either 

the UP or DOWN key. Each ti me the key is pressed, the selected level range is shown on the check 

display. The measuring signal level in the selected level range can be finely adjusted using the 

LEV EL FINE adjuster in the range of x 1 to x O. 1. 

The actuallevel of the signal applied to the sample can be monitored by pressing the UNKNOWN 

V key under SIGNAL CHECK. Similarly, the signal current flowing through the sample can be 

monitored by pressing the UNKNOWN mA key. (No monitoring can be made if ali four 

UNKNOWN terminais are open.) 

The oscillator output impedance (output impedance of the HeuR terminal) of this apparatus has 

been designed to be about 50 n, and the four level range values are nominal values for a state 

with the LEVEL FINE adjuster placed at MAX without any sample connected to the apparatus. 

When measurement is made on a low-impedance sample like a coil, the signal voltage actually 

applied to the sample may be lower than the leve! range value. 

To finely adjust the signal voltage or current actually applied to or flowing through the sample, 

press the UNKNOWN V key or mA key under SIGNAL CHECK and, while observing the check 

display, adjust the LEVEL FINE adjuster. 
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3.11 MEASURING RANGE 

If the RANGE is set to AUTO, the apparatus automatically selects the range suitable for the 

sample. If the MANUAL UP or DOWN key is pressed during measurement in the AUTO mode, the 

current measuring range is fixed and the MANUAL mode is entered. 

ln the MANUAL mode, the measuring range is stepped up or down every time the UP or DOWN 

key is pressed. If an unallowable range is set, OF (overflow) or UF (underflow) is displayed. 

The RANGE should be normally set to AUTO. ln the AUTO mode, it takes sorne time for the 

apparatus to select the range suitable for the sample. When measuring samples whose 

approximate data are known one after another, the MANUAL mode should be selected to 

shorten the measurement ti me. 

REMARKS ------------------------------------------------------; 

If the RANGE UP or DOWN key is pressed, the range code is shown on the check display for 

a short period of time. After measurement in the AUTO mode, the range in which the 

measurement was made can be checked by pressing the UP or DOWN key. 

Display example: ln the case of range code R11, r 11 is displayed. 

(When the AUTO key is pressed, r 00 is displayed.) 

For the relationship between the range codes and measuring ranges, refer to the accuracy 

table in paragraph 11 in Table 1-1 Specifications. 

3.12 STARTING MEASUREMENT 

Measurement can be started automatically, manually, or by the use of an external signal. If the 

MEAS START AUTO key is pressed, the AUTO mode is entered and measurement is automatically 

repeated according to the internai timing. If the MANUAL key is pressed during measurement in 

the AUTO mode, the measurement is discontinued and the most recently measured values are 

kept on the displays. After that, measurement is executed every time the MANUAL key is 

pressed. 

If the EXT key is pressed, the external start mode is entered. ln the external start mode, 

measurement is made every time a trigger signal is input to the EXT CONTROL connector on the 

rear panel. 

..--- REMARKS 

For information on the external trigger signal, refer to the description of the external 

control interface function in Table 3-13. 
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3.13 MEASUREMENT SPEED MODES 

Each time the MEAS SPEED SELECT key is pressed, the measurement speed is changed as shown 

below. c NORMAL h FAST ---.h SLOW ~ 

The measurement speed hasan effect on the resolution and accuracy of measured data. Select 

an appropriate measurement speed, according to the purpose of the measurement. 

NORMAL: 

FAST: 

SLOW: 

Standard measurement mode. The maximum number of measurement display 

digits is 4 112 (19999 counts). The cycle period in AUTO measurement is about 250 to 

350 ms. 

High-speed measurement mode. Since the time for integration by the integrating 

A/D converter is reduced to speed up measurement, the measurement accuracy is 

Jower than that in the NORMAL mode. The maximum number of measurement 

display digits is 4 (4999 counts). The cycle period in AUTO measurement is about 150 

to 250 ms. 

High-resolution measurement mode. Measurements are made ten times in the 

NORMAL mode, the measured values are averaged, and the average value is 

displayed. Although the accuracy is not improved, the display variation is reduced 

to about 1/3 to 1/4 and the number of display digits is greater by one than that in 

the NORMAL mode. The maximum number of display digits is 5 1/2 ( 199999 counts). 

The cycle period in AUTO measurement is about ni ne times longer (about 2 to 3 sec) 

than that in the NORMAL mode. 

,---- REMARKS 

The measurement acwracy and the number of display digits are affected by the measuring 

range, measuring frequency, signal Jevel range, and measured data. For details, refer to 

Table 1-1 Specifications. 
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3.14 DEVIATION MEASUREMENT 

3.14.1 Deviation Value Indication, and Deviation Percentage Indication 

Deviation measurement can be made for parameters L, C, R, and IZI. Deviation measurement is 

useful in measuring small changes in the value of a specified parameter or deviation of the 

parameter value from a specified value, or for part quality inspection. Deviation measurement 

can be specified by pressing the!:::, key or!:::,% key under DEVIATION; pressing the!:::, key causes 

the measured deviation value to be indicated, and pressing the !:::, % key causes the measured 

deviation percentage to be indicated. Deviation measurement requires a reference value to be 

set beforehand; if deviation measurement is specified without any reference value set, an errer 

indication is displayed. 

Value indicated in 6 mode= (measured value)- (reference value) 

(measured value)- (reference value) 
Value indicated in!:::,% mode= x 100 (Unit: percent) 

(reference value) 

Table 3-9. Reference Value Range 

Parameter Allowable Reference Value Range 

c 0-9999.9 mF 

L 0-99.999 kH 

R,IZI 0-99.999 Mn 

3.14.2 Deviation Reference Value Setting 

A deviation measurement reference value can be set for each of main parameters L, C, R, and IZI. 

Either a measured value shawn on the main display or an arbitrary numerical value can be set as 

the reference value by keying-in operation. 

(1) Setting arbitrary numeric value as reference value 

<D Select the measurement parameter for the reference value to be set, using the 

PARAMETER key. 

~ Press the REF key. Then, the key LED cames on and the reference value setting mode is 

entered. The previously set reference value (or- if no reference value has been set) is 

shawn on the main display. 

@ Set the reference value using the 0-9, OP (decimal point), CE (clear), ~ (cursor 

movement), and UNIT (unit selection) UP and DOWN keys. 

r--- REMARKS -------....,....-----------------------. 

The~ key is used to move the cursor (blinking display). If no setting is set, the cursor will 

notmove. 
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@ Press the STORE key to store the set value as the reference value. If the value is correctly 

stored, the REF key LED goes off. If an errer display is given and the REF key LED remains 

on, the setting is outside the allowable reference value range. Check the setting, and 

perform the steps 0> onward again. 

Example: Setting R = 1.2 kn as the reference value 

a. Select R measurement by pressing the PARAMETER R key. 

b. Press the REF key to enter the reference value setting mode. 

c. Press the 1, OP, and 2 keys in order named, and select unit kn by using the UNIT UP 

or DOWN key. If you inadvertently specified a wrong value, press the CE key and 

enter the correct value again, or move the cursor to the setting to be changed by 

using the~ key. 

d. After verifying the setting shown on the main display, press the STORE key to store 

the setting. 

(2) Entering measured value 

<D Select the measurement parameter for the reference value to be set, using the 

PARAMETER key. 

~ Measure the reference sample, and display the measured value on the main display . 

.....-- REMARKS -------------------------------. 

Deviation measurement should be made in the OFF condition (beth the 6. and 6. % key 

LEDs being on). 

® After verifying the measured value shown on the main display, press the STORE key to 

store the value as the reference value. 

If the value is correctly stored, the REF key LED cornes on and the stored value is shown 

on the main display. If an errer display is given and the REF key LED remains off, it 

means that the measured value is outside the allowable range and cannet be set as the 

reference value. 

@ To change the displayed reference value, perform the steps@ and subsequent steps in 

(1) Setting arbitrary numerical value as the reference value. 

When the reference value need not be changed, press the REF key. Then, the key LED 

goes off and the display returns to normal. 
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3.15 COMPARATOR fUNCTION 

For the main parameter and subparameter, the measured value can be compared with the preset 

limits. If the COMP ENABLE key is pressed, the key LED cornes on and the apparatus becomes 

ready for comparator operation. To perform the comparator operation, upper and lower limits 

have to be set in advance. For a parameter whose li mit values are not set, no comparison can be 

made. 

Desired upper and lower limits can be set for each parameter by keying-in operation. 

Table 3-10. Allowable Limit Value Ranges 

Main Parameter Allowable Setting Range Subparameter Allowable Setting Range 

c 0-9999.9 mf D 0-9.9999 

L 0-99.999 kH Q 0-9999 

R 0-99.999 MO G 0-999.99 s 
IZI 0-99.999 MO ESR 0-99.999 MO 

x - 99.999 MO- 99.999 MO 

B - 999.99 s- 999.99 s 
L 0-99.999 MO 

c 0-9999.9 mf 

8 - 180.00- 180.00 deg 

(1) Setting comparator limit values 

<D Select the measurement parameter for the li mit values to be set, using the PARAMETER key. 

<2) Press the LIMIT key. Then, the key LED cornes on and the li mit setting mode is entered. 

Make sure that UPL (upper li mit setting mode) is shown on the check display. The previously 

set upper li mit(- if no upper li mit is set) is shown on the main and sub displays. 

® Set the main parameter upper limit on the main display and the subparameter upper limit 

on the sub display by using the 0-9, DP (decimal point), CE (clear), ~ (cursor movement), and 

UNIT (unit selection) UP and DOWN keys. 

~---REMARKS -----------------------------------------------------~ 

The~ key is used to move the cursor(blinking display). Selection of the unit can be made 

for the main or sub display over which the cursor is located. 
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@ Press the STORE key to store the setting as the upper limit. If the upper limit is correctly 

stored, the indication on the check display changes to LoL (lower li mit setting mode). If an 

error display is given and the indication on the check display remain unchanged, it means 

that the set value is outside the allowable limit setting range. Check the setting, and 

perform the steps ® onward again. 

~ Set the main parameter and sub parameter lower limits in the same manner as in®. 

® Press the STORE key to store the setting as the lower li mit. If the lower li mit is correctly set, 

the LIMIT key LED goes off and the apparatus leaves the limit setting mode. If an error 

display is given and the indication on the check display remain the same (LoL), check the 

setting and perform the steps ~ onward again. 

Setting example: Setting C = 1.05 pF and D = 0.12 as the upper limits and C = 0.95 pF 

and D = 0.01 as the lower limits for C-D measurement 

a. Select C-D measurement by pressing the PARAMETER C key. 

b. Press the LJMIT key to enter the limit setting mode. Check that UPL is shown on the 

check display. 

c. Check that the indication on the main display is blinking, and set the upper li mit of C. (If 

a numerical value is already set, press the CE key to clear it.) 

Press the 1, OP, 0, and 5 keys in order named, and select unit pF by pressing the UNIT UP 

orDOWNkey. 

d. Move the blinking display to the. sub display by pressing the ~ key, and set the upper 

li mit of D. {If a numerical value is already set, press the CE key to clear it.) 

Press the OP, 1, and 2 keys in order named. 

e. After checking the upper limit settings of C and D, press the STORE key to store these 

values. 

f. Check that LoL is shown on the check display. 

g. Set the lower limit of C in the same manner as in c. Press the OP, 9, and 5 keys in order 

named, and select unit pF by pressing the UNIT UP or DOWN key. 

h. Set the lower limit of D in the same manner as in d. Press the OP, 0, and 1 keys in order 

named. 

i. After checking the lower limit settings of C and D, press the STORE key to store these 

values. 

(2) Comparator judgment result 

The main parameter judgment result is indicated by the HIGH, PASS, or LOW LED on the 

main display, while the subparameter judgment result is indicated by the HIGH, PASS, or 

LOW LED on the sub display. 
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Table 3-11. Comparator Judgment Condition 

Judgment Result Judgment Condition 

HIGH Measured value>Upper limit 

PASS Upper limit~ Measured valueiil: Lower limit 

LOW Measured value<Lower limit 

Thus, in this case, a judgment is made asto whether the measured value is greater than the 

upper limit or smaller than the Jower limit. (When only the upper li mit is set, the display is 

either HIGH or PASS. When only the lower li mit is set, the display is either PASS or LOW.) 

r---REMARKS ------------------------------------------------------------------------------------------, 

If the limit settings are such that the upper limit is smaller than the Jower limit, they are 

judged to be inappropriate and the HIGH and LOW LEDs come on at the same ti me. 

When OF, UF, and CF are shown on the main or sub display, the HIGH and LOW LEDs also 

come on at the same ti me. 

The loudspeaker inside the apparatus sounds at the same ti me an indication is given by the 

LEDs. ln the case of PASS, a PASS tone (normally about 2 kHz) is produced. Otherwise, an 

NG tone (normally about 500Hz) is produced. 

~--REMARKS ---------------------------------------------------------------------------~ 

A PASS tone is produced by the loudspeaker only wh en the ove rail judgment result is PASS. 

For the loudspeaker ON/OFF control and tone frequency setting, refer to the description of 

the internai DIP switch function in Appendix C. 

(3) Judgment result output 

A comparator judgment result signal (indicating the same state as given by the HIGH, PASS, 

and LOW LEDs on the front panel) is output to the EXT CONTROL connecter on the rear 

panel. An overall judgment result relay contact output (PASS, COM, PASS) is also available . 

...---- REMARKS -------------------------------. 

For information on the EXT CONTROL connecter, refer to Table 3-13 External Control 

Interface Functions. 
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3.16 EXTERNAL DC BIAS 

There are many samples which require a OC bias to be applied to them du ring measurement. For 

example, an electrolytic capacitor requires a OC voltage corresponding to its polarity to be 

applied to it, and a variable capacitance diode also requires a OC voltage to be applied to it when 

its capacity characteristic is to be measured. This apparatus allows the use of an external OC 

power supply to apply a bias to the sample. Fig. 3-6 shows how to obtain an external OC bias. 

&CAUTION--------------------------.. 

Be sure that the external OC bias voltage is within ± 35 V. 

The external OC bias must ramain within the following ranges. 

Maximum applied voltage : ± 35 VOC 

Maximum current 100 mA OC 

(The maximum bias current is further limited, depending on 

the measuring frequency and signallevel range. See Fig. 3-5.) 

Bias current 

(mA) 

Î 

100 

50 

10 

5 

1 
1 

v 
/ / 

/ 

/ v 

00 

maximum bias current 

1 
/ 

1/ 1/ 
/ 

,.< 1 "ose leve! 

v ~sc range (5 v 
level 

range ls.l V 

500 1 Sk lOk SOk 10 Ok 
---+ Measuring frequency (Hz) 

NOTE: The maximum bias current depends on the measuring frequency and signal level range. 

The maximum bias current should be within the range indicated by the above graph. 

Fig. 3-5. Maximum Bias Current 
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~CAUTION --------------------------------------------------~ 
The external OC bias voltage is applied to the HeuR and Hpor terminais through the internai 

protective resistor. If a charged capacitor is connected while an external OC bias is being 

applied, an excessive discharge current (OCcurrent) may flow into the internai circuit, causing 

damage to it. 

Before apply a OC bias, be sure to set the external OC supply voltage to zero and discharge the 

capacitorto be connected. 

When superimposition of a OC bias voltage is necessary, sorne time is required before the bias 

voltage applied to the sample reaches the designated value. The time is determined by the 

capacitance of the sample connected to the measuring terminal, the protective resistor (about 

153 n) inside the apparatus, and the signal-bypass capacitor (about 1000 ,uF), as long as the 

output resistance of the external OC power source is negligibly small. 

Where a OC bias voltage is applied to a capacitor, the charging time constant is roughly 

expressed by the following formula (Cx being the capacitance of the sample), on the assumption 

that the output resistance of the external OC power source is negligible. 

Charging ti me constant== (Cx + 1 OOO,uF) x 153 n 

The settling time from the instant the OC bias is applied to the moment the measurement is 

started must be several to several tens of times longer than the charging ti me constant. 

~--REMARKS ------------------------------------------------~------~ 

For a sample with a low capacitance (1 ,uF or Jess), for example, the ti me (about seven times the 

time constant) required for the bias voltage to reach 0.999 times the voltage setting is about 

one second. 

When the capacitance of the sample is large, more settling ti me is required. 

The voltage applied to the sample can be monitored using the MONITOR terminal. lts output 

impedance is about 30 kn. Use the terminal when the bias current is small (2 mA or Jess). 

~- REMARKS --------------------..------------. 

The voltage value monitored using the MONITOR terminal without any bias current flowing 

agrees with the voltage actually applied to the sample. If a bias current is made to flow, 

however, the two voltages differ because of the impedance of the internai circuit. Therefore, 

use the MONITOR terminal only if the bias current is small (Z mA or Jess). 

~-NOTE---------------------------------------------------------~ 

When no OC bias is to be used, press the EXT OC BIAS key on the front panel to tu rn off the key 

LED (OC bias OFF). 

3-34 



(.J ' ·. 

0 

AS-7074 

Application of External OC Bias 

* The dotted fines outline the internai circuit 

About 1000 P. F related to OC biasing. 
,--------,-----t-----l 
1 -L 1 1 

1 ....... Tl About 1 1 
~ ........... --., 1 1 

d (M ... - 1 30 k Q 1 J 

~ @ @ @)--t-
1 

--"Nv---t---,
1 

: External power supply 
~ (0--35V) 

L~ 'lr-+--ï : 
L::====f:==F==f=:f=!About 153 Q ' 1 1 • 1 

~0 
( Rear Panel ) 

( 0--35 V) v~.--_.---~.___ _ _, 
( 0-100 mA) 

1. Have on hand a floating-type, 0-35 V power supply, set the maximum current to 100 mA or Jess, 

and set the output voltage to 0 V. 

Connect the external power supply to the EXT OC BIAS INPUT terminal. When applying a bias 

current, externally connecta OC ammeter 

~--CAUTION----------------------------------------------------~ 

Use an externat OC power supply that produces as little ripple and noise as possible. 

2. Press the EXT OC BIAS key on the front panel and check that the key LED cornes on. With this 

condition maintained, the OC voltage (0 V) applied to the INPUT terminal appears at the HeuR 

terminal. 

3. Connect a sample, and set the voltage or current provided by the external power supply to a 

desired value by increasing the voltage from 0 V . 

...---- REMARKS ------------------------------. 

Be sure to keep the OC bias voltage at ± 35 V or les~ and the current at 1 00 mA or Jess. 

There is a limitation on current biasing, depending on the measuring frequency and signal 

level range. Use care so that the applied current may not exceed the maximum current value 

shawn in Fig. 3-5. 

Fig. 3-6. Application of External OC Bias 
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~---CAUTION------------------------------------------------------~ 

• Make sure that neither the voltage nor current applied to the sample exceeds the 

maximum rating of the sample. For a sample like an electrolytic capacitor whose 

operation is dependent on its polarity, observe the correct polarity. 

• Be careful not to short the HIGH measuring terminal and LOW measuring terminal (or 

coaxial connector/coaxial cable outer conductor or grounding terminal) with a OC bias 

voltage or current applied .. 

4. Read the measurements after the applied bias voltage or current has settled. 

S. After completing the measurement, gradually change the output voltage of the external DC 

power supply to 0 V. 

6. When another sample is to be measured, replace the sample with the new one, and perform 

the steps 3 onward. 

7. When no DC bias is required, press the EXT OC BIAS key on the front panel to turn off the key 

LED (DC bias OFF). 

~---NOTE------------------------------------------------------------~ 

To prevent the apparatus from being damaged by an excessive current, a protective fuse is 

install in the fuse holder in the EXT OC BIAS section of the rear panel. If the fuse is blown, 

replace it with a 0.1A fuse. Before replacing the fuse, set the bias voltage to 0 V and check 

that the EXT DC BIAS key LED is off. 

DC bias fuse: O. 1 A/250 V Fast a ct i n g tYPe (6.35 mm in dia m. x 31.75 mm) 

.....-- REMARKS -----------------------------------------------------, 

The voltage applied to the sample can be monitored using the MONITOR terminal. lts output 

impedance is about 30 kn. Use the terminal only when the bias current is small (2 mA or Jess). 

The value of the bias current to flow through the sample can be approximated by the 

following expression: 

external supply voltage (V) 
Bias current (A):: 

Rxoc+ 153 n 
Rxoc: DC resistance (n) ofthe sample 

Fig. 3-6. Application of External DC Bias (Continued) 
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3.17 MEASUREMENT BY USE OF EXTERNAL FREQUENCY 

To make measurement by use of an external frequency, an external oscillator (for example, a 

frequency synthesizer) to generate an external frequency signal is required and the external 

frequency information must be input to the apparatus; input an external frequency signal (1.6 

kHz to 1.6 MHz) whose frequency is 16 times the measuring frequency to the EXT TEST FREQ 

INPUT connector on the rear panel of the apparatus, and specify the frequency information via 

the GP-IB interface or the external frequency data interface. 

Fig. 3-7 shows schematic diagrams of setups for making measurement using an external 

frequency. Setup (j) is for making measurement using an external frequency and specifying the 

external frequency value via the GP-IB interface. ln the setup, the controller is to control the 

external oscillator and input the frequency value to the apparatus. ln this way, measurement can 

be made in a frequency range of 100 Hz to 100 kHz. For the method of external frequency 

specification via the GP-IB interface, see Table 3-14. 

Setups ® and@ shown in Fig. 3-7 are for making measurement using the external frequency and 

specifying the external frequency value via the eternal frequency data interface. Setup ® 

includes an external oscillator and an external frequency counter; setup @ includes a special 

oscillator containing a crystal oscillator circuit. ln both setups, the external frequency value is to 

be input in BCD code to the EXT TEST FREQ DATA connector. For the functions of the external 

frequency data interface, see Table 3-12. The operator is required to familiarize himself with the 

signal names and connector pin numbers listed in the table beforehand. Also, be sure to observe 

the precautions set forth in the table so asto use the apparatus correctly and safely . 

....----NOTE ---------------------------------., 

To make measurement using an external frequency, an external frequency signal whose 

frequency is 16 times the measuring frequency and the frequency value information must be 

input to the apparatus. If they are not consistent with each other, correct measurement 

cannot be made. Use an external oscillator whose frequency accuracy is ± 1 x 1 O"" or Jess and 

whose phase noise (residual FM) is -50 dB or Jess. 
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CD Setup for using GP-IB interface 

Specify a frequency 16 times the measuring frequency in GF code. 

+- GP-IB interface 

J. Specify a frequency 16 times 

GP-IB ~ EXT TEST FREQ the measuring frequency. 
INPUT 

~ Oscillator 
AG-43118 

(e.g., frequency synthesizer) 
Control! er 

\ 

AS-7074 

Input a signal whose frequency is 16 times the measuring frequency. 

(] ® Setup for using external frequency data interface 

0 

T TEST FREQ EX 

DA TA ~ 

AG-43118 

Specify a frequency 16 times the measuring frequency in BCD code. 

+-

EXT TEST FREQ 
INPUT 

~ Frequency measuring instrument Oscillator 
1-- -(e.g., frequency counter) (e.g., frequency synthesizer) 

"'Input a signal whose frequency is 16 times the measuring frequency. 

® Setup for using special oscillator 

EXT 

DA 

TEST FREQ 

TA ~ 

AG-43118 

Specify a frequency 16 times the measuring frequency in BCD code. 

+-

EXT TEST FREQ 

~ 

INPUT 

\ 
_j_ 
D 
T 

~ Special oscillator consisting of a 

crystal oscillator circuit and DIP 

switch 

Input a signal whose frequency is 16 times the measuring frequency. 

Fig. 3-7. Setups for Measurement by Use of External Frequency 
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Table 3-12. Functions of External Frequency Interface 

1. General 

This apparatus can make measurement at any frequency between 1 00 Hz and 100 kHz through 

use of an external frequency interface. 

To make measurement using an external frequency, a frequency signal generated by an 

external oscillator (for example, a frequency synthesizer) must be input to the apparatus, and 

its frequency must be specified. The external frequency (1.6 kHz to 1.6 MHz) must be 16 times 

the measuring frequency. The frequency can be specified via the GP-18 interface or the 

external frequency data interface. 

The external frequency data interface is for use in specifying an external frequency. Data 

consisting of a mantissa, a decimal point, and a unit can be specified in BCD code using the 

interface. 

2. EXT TEST FREQ DATA Connecter 

The EXT TEST FREQ DATA connecter is a 50-pole connecter. lts pin assignment and the names 

of signais connected toit are shown at right. 

Matching connecter: 57-30500 (male) 

connector or equivalent 

REMARKS 

As the male connector to engage with the 

EXT TEST FREQ DATA connector, use the 

accessory to the apparatus or equivalent. 

3. Signal Levet 

TTllevel only 

"0": 0 V (nominal) 

"1": + 5 V (nominal) 
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EXT TEST FREQ DATA 

GND 
FODO 
FODl 
FOD2 
FOD3 
FlDO 
FlDl 
FlD2 
F1D3 
F2DO 
F2Dl 
F2D2 
F2D3 
F3DO 
F3Dl 
F3D2 
F3D3 
F4DO 
F4Dl 
F4D2 
F4D3 
FSDO 
F5Dl 
F5D2 
F5D3 

0 

0 

EX TEL 
STBDL 
GND 
GND 

Unused 

UTDO 
UT Dl 
UTD2 
GND 
DPDO 
DPDl 
DPD2 
DTSTB 
MEST 
BUSY 
GND 
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Table 3-12. Functions of Externat Frequency Interface (Continued) 

4. Signais and Functions 

Pin Signal 
FUNCTION 

No. Na me 

1 GND Signal ground 

2 FODO 

} 1 st digit of mantissa ( F x 1 o• ·Do - D3) 
3 FOD1 
4 FOD2 
5 FOD3 

6 F1DO 

} 2nd digit of mantissa ( F x 1 0 '·Do - D3) 
7 F1 Dl 
8 F1D2 
9 F1D3 

10 F2DO 

} 3rd digit of mantissa (F x 1 O'·Do - D,) 
11 F2D1 
12 F2D2 
13 F2D3 

14 F3DO 

} 4th digit of manti ssa (F x 1 O'·Do - D3) 
15 F3D1 
16 F3D2 
17 F3D3 

.. 18 F4DO 

} 5th digit of mantissa (F x 1 O'·Do- D3) 
19 F4D1 
20 F4D2 
21 F4D3 

22 F5DO 

} 6 th digit of mantissa (F x 1 O'·Do - D3) 
23 F5D1 
24 F5D2 
25 F5D3 

26 EXTEL When this signal is set to 0 or connected to grou nd, the externat frequency 
data interface is enabled. 

0 . 
27 STBDL If DTSTB signal is not used, keep this signal at 0 or connected to GND. 
28 GND Signal ground 
29 GNO Signal ground 

30 
s No used 

39 

40 UTDO 
} Unit data (UNIT·Do- D2) 41 UTD1 

42 UTD2 

43 GND Signal ground 

44 DPDO 
} Decimal point data (DP·Do- D2} 45 DPD1 

46 DPD2 

47 DTSTB Strobe signal to be input for data latching 
48 MEST This signal is output to start the externat frequency counter. 
49 BUSY This signal being 1 indicates the busy state in which data cannot be received. 
50 GND Signal ground 
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Table 3-12. Functions of External Frequency Interface (Continued) 

S. External Frequency Input Format 

The external frequency data is divided into a mantissa, a decimal point position, and a unit. 

The mantissa may consist of up to six digits, and it can be specified in BCD code. The decimal 

point position data consists of three bits which can specify six different positions. The unit data 

consists of three bits used to specify either Hz or kHz. The possible decimal point positions for a 

mantissa are shawn below. 

105 104 103 102 

1. 6. o. o. 

Î Î Î Î 
DPS DP4 DP3 DP2 

Mantissa data 

FS- FO 
Numerical value 

03 1 02 1 01 1 DO 

0 0 0 0 0 
1 0 0 0 1 
2 0 0 1 0 
3 0 0 1 1 
4 0 1 0 0 
5 0 1 0 1 
6 0 1 1 0 
7 0 1 1 1 
8 1 0 0 0 
9 1 0 0 1 

1 0 1 0 
No used ! 

1 1 1 1 

Example: lnputting 160.000 kHz. 

101 

o. o. 
Î 

DP1 
Î 

DPO Decimal point position 

Decimal point data Unit data 

OP UT 
Decimal point 

D2j 01 J DO 
Unit 

021 01 1 DO 

DPO 0 0 0 Hz 0 0 0 
DP1 0 0 1 kHz 0 0 1 

0 1 0 
DP2 0 1 0 
DP3 0 1 1 
DP4 1 0 0 0 1 1 

No 1 0 0 
used 1 0 1 

DPS 1 0 1 

1 1 0 1 1 0 
No used 1 1 1 

1 1 1 

Specify mantissa 160000, decimal point position DP3, and unit kHz. 

Mantissa 
FS F4 F3 F2 F1 FO 

03-DO 03-DO 03-00 03- DO 03-DO 03-DO 

160000 0001 0110 0000 0000 0000 0000 

Decimal OP 
point 02-DO 

Unit UT 
02- DO 

DP3 011 kHz 001 
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Table 3-12. Functions of External Frequency Interface (Continued) 

6. Control Signais 
~=-Control signais EXTEL and STBDL, and the control signais concerning the fetching of the DTSTB, 

MEST, and BUSY data are connected to the EXT TEST FREQ DATA connecter. 

The EXTEL signal must be set to "0" when the external frequency data interface is to be used. 

While it is at "0", the MEST signal is output every ti me measurement is started. 

The MEST signal can therefore be used as the frequency measurement starting signal for an 

external frequency counter. After the MEST signal is set to "0", the BUSY signal is set to "0" to 

indicate that frequency data may be input. While the BUSY signal is at "0", the external 

frequency counter if connected to the apparatus may output the numerical, unit, and decimal 

point data, and also a strobe signal (DTSTB) for data fetching to the apparatus. When the 

DTSTB signal is received, the apparatus latches the data. At the same time, the BUSY signal is 

reset to "1". 

~EXTEL 1jCD 
0 1.---t 1 About 1 00 ps 
1 

~MEST 
0 1® 1 

STBDL: "1" level 

~BUSY 
1 1 

v qi ® 0 
~Input data < > 

1 ® 
~DTSTB 

0 
b. Data latch point 

NOTES: (j) When the EXTEL signal is set to "0", the external frequency data interface is ena bled. 
® After the EXTEL signal is set to "0", the MEST signal is output, and the BUSY signal is 

then set to "0", enabling the input of the frequency data. 

® Input the DTSTB signal when the external frequency data input from the outside 

settles. 

® The apparatus latches the data upon receipt of the DTSTB signal. When data latching 

is completed, the BUSY signal is reset to "1". 

The DTSTB signal must have a pulse width of 100 ps or more. 

~REMARKS --------------------------------------------------------~ 

When the external frequency data is input and latched, the apparatus calculates the 

measuring frequency as being 1/16 of the external frequency and then calculates various 

parameter values for the calculated measuring frequency. Therefore, specify the external 

frequency to be 16 times the desired measuring frequency. Setting the EXTEL signal to "0" 
sets the external frequency mode causing the MEST signal to be output. When the DTSTB 

signal is subsequently set to 1 in the external frequency mode, the external frequency datais 

read and measurement is started. The MEST signal is output every time measurement is 

started, so that the measuring ti me used by the apparatus for each measurement is equal to 

the time from the output of a MEST signal to the output of the subsequent DTSTB signal. 

Resetting the EXTEL signal to "1" restores the internai frequency mode. 
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Table 3-12. Functions of External Frequency Interface (Continued) 

While the STDBL signal is at "0", the apparatus latches the data at each MEST signal without 

depending on the DTSTB signal. This mode can be used when the external frequency is fixed. 

1---. 
0 ~----------------------------
1 1 ~!About 100pS 
o ______ _, 

STBDL: "0" level -+EXTEL 

~MEST 

1 

o---------------~--------------
~BUSY 

-+Input data ---<(.__..:.;VA:....=LI:..:D;..._ _________ _ 

7. Externallnterface 

(1) Data input circuit 

4700 

74HC14 or equivalent 

(3) Control signal input circuit 

4700 

74HC14 or equivalent 

Q 8. Precautions 

!::J. Data Jatch point 

(2) Control signal output circuit 

2200 

74HC14 or equivalent 

.---- REMARKS ---------------. 

Use an external driver circuit of open collector 
type TIL or 74HC series TIL 
Use an external input circuit of 74 HC series TIL 
Use connection cables not longer than 0.5 m 

each. 

(1) The allowable external frequency range is from 1.6 kHz to 1.6 \11Hz. The number of 

significant digits of the external frequency is five. lnputting an ex.ernal frequency outside 

the allowable range causes an error indication to be displayed. 

(2) The mantissa to be input as the external frequency data may consist of up to six digits. 

Since the input circuit for each mantissa digit is of positive logic, keep the unused digits at 

"0" or connected to a GND pin. 

(3) When connecting an external frequency counter and/or other externat deviees to the 

apparatus, interconnect their frame ground (FG) terminais and short the interconnected 

terminais to ground. 

(4) The connection cable should be 0.5 m or Jess in length. Be sure to connect it to the frame 

ground. To prevent the apparatus from malfunctioning due to external noise, shield the 

entire cable. (The shield should be connected to pin 50.) 
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3.18 EXTERNAL CONTROL INTERFACE 

Various signais related to the external measurement start input and comparator are available at 

the EXT CONTROL connector on the rear panel of the apparatus. By using these signais, the 

apparatus can be controlled by external deviees or the external deviees can be controlled by the 

apparatus. 

A description of the functions of the external control interface is given in Table 3-13. The 

operator is required to familiarize himself with the signal names and connector pin numbers 

shown in the table. 

Be sure to observe the precautions set forth in the table so as to use the apparatus correctly and 

safely. 
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Table 3-13. Functions of External Control Interface 

1. General 

An external measurement start signal, measurement end signal, and comparator measurement 

result signal can be obtained from the EXT CONTROL connecter on the rear panel. 

The external measurement start signal becomes effective when the MEAS START EXT key on 

. the front panel is pressed to enter the external start mode. Measurement is made each ti me a 

start signal is entered from outside. 

The measurement end signal is output as a pulse the moment the measured data is displayed. 

The comparator measurement result output signal indicates the same state as represented by 

the LEDs on the front panel. ln addition, an overall judgment result relay contact output is 

provided. 

By using these control signais, the apparatus can be remotely controlled by external deviees, 

and the external deviees can be controlled based on the result of the judgment by the 

comparator. 

2. EXT CONTROL Connector 

The EXT CONTROL connecter is a 14-pole connecter. 

lts pin assignment and signal names are shown at right. 

Matching connector: 57-30140 (male) plug 

or equivalent 

REMARKS ---------------. 

As the connector to engage with the EXT 

CONTROL connecter, use the accessory to the 
apparatus or equivalent. 

3. Signal Level 

EXT CONTROL 

EXT·MST 
GND 

MEND 
+SV 

PASS 
COM 

PASS 

0 

0 

For ali signais except PASS, COM, and PASS, a TTL level is used. 

··o": 0 V (nominal) 
.. , .. : + 5 V (nominal) 
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Table 3-13. Functions of External Control Interface (Continued) 

4. Signal Names and Functions 

Pin Signal Name Input/Output Description of the Function No. 

1 EXT·MST Input An external measurement start signal is input. 

2 GND -- Signal ground 

3 MEND Output A pulse is output the moment a measurement ends. 

4 +SV Output + 5 V power supply (output impedance: about 50 n) 

5 PASS -- } · Overall judgment relay contact output 

6 COM -- (A current path is formed between COM and PASS only 

7 PASS -- when the result of the overall judgment is PASS.) 

8 SUS H Output "0" level when the subparameter judgment result is HIGH. 

9 sus p Output "0" level when the subparameter judgment result is PASS. 

10 SUS L Output "0" leve! when the subparameter judgment result is LOW. 

11 MAINH Output "0" level when the main parameter judgment result is HIGH. 

12 MAINP Output "0" level when the main parameter judgment result is PASS. 

13 MAINL Output "0" lever when the main parameter judgment result is LOW. 

14 FG -- Connected with the frame grou nd of the apparatus. 

S. Measurement Start Signal 

If the MEAS START EXT key on the front panel is valid (the EXT key LED is on), measurement is 

made each ti me the EXT·MST signal is input. 

EXT·MST 1 (+SV) 
0 ( OV) 1 1 

1~1 
10 ms or more 

Input circuit 

+5V~~----~--------. 

r' 4 7 k Q 6. 8 k Q 4.7kQ 
4700 1.:1 

w~-Y~~-+----~--~~~~
., 0.221'P ~ - / 
ü T : L/_.A 
7.7 6.8kQ IOOkO 

6. Measurement End Signal 

r-- REMARKS -------------. 

If the EXT MST signal is successively set to the 

"0" leve!, measurement is repeatedly made. 

If much chattering occurs when measure

ment is started directly by a foot switch, 

adequate provision should be made against 

chattering. 

The measurement end signal (MEND) is output as a pulse the moment a measurement and 

display is completed. 

Judgment result output OLD X.._ __ N_EW_D_A_T_A __ _ 

1 ~About 10 ms -t 1 
1(+5V)------------~u 
0 ( OV) 

About 1 ms j.;l 
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SN75469 or equivalent 
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Table 3-13. Functions of External Control Interface (Continued) 

7. Overall Judgment Relay Contact Output 

Normally, a current path is formed between the PASS and COM terminais. Current can flow 

between the PASS and COM terminais only when the result of the overall judgment is PASS. 

Internai relay contact capacity 

Maximum allowable voltage 

Maximum allowable current 

10 VDC 

100mADC 

Example of application of the re lay contact output circuit 

r---- PASS~ 

-._ ___ COM~--;;j 
t____---PASSQr---- ~ 

(PASS) 

8. J u d g em en t Res u 1 t Si g na 1 

The main parameter/subparameter judgment result output is the same as indicated by the 

HIGH, PASS, and LOW LEDs on the front panel. 

Output circuit 

+SV 

..... 4.7kn 
::?-

><>--+---@- ® 
SN75469 or equivalent 

9. Precautions 

(1) Use the 74LS series TTL or equivalent as the external input circuit that receives a 

measurement end signal or judgment result output signal. 

(2) The connection cable should be 0.5 m or less in length. Be sure to connect it to the frame 

ground. To prevent the apparatus from malfunctioning due to external noise, shield the 

entire length of the cable. (The shield should be connected to pin 14 (FG).) 

(3) When the apparatus is to be connected with another instrument, connect their frame 

grou nd (FG) terminais together and short them to grou nd. 
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3.19 GP-IB INTERFACE 

The GP-IB interface (complying with IEEE-488) enables a controller (for example, a persona! 

computer) to remotely control the apparatus and process the data obtained by the apparatus, so 

that the apparatus can be incorporated into an automatic measuring system to process data on 

various parts orto inspect parts to determine whether they are acceptable for use. 

The functions of the GP-18 interface are explained in Table 3-14. To remotely control the 

apparatus via the GP-IB interface, the controller requires a GP-IB control program. The 

programmer to generator such a program must familiarize himself with the program codes and 

data formats shown in the table beforehand. Also, be sure to observe the precautions set forth 

in the table so asto use the apparatus correctly and safely. 

REMARKS ------------------------------------------------~ 

For the GP-18 control program, re fer to the instruction manu al for the controller. 
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Table 3-14. Functions of GP-18 Interface (1/32) 

1. General 

The GP-18 interface, a remote interface for automatic measurement, enables the apparatus to 

be remotely controlled by the control! er and to output data to an external deviee. 

(1) lt can become a talker and a listener in a GP-18 system which has a controller. 

(2) lt can become a talker (TALK ONLY) in a GP-18 system which has no controller. 

{3) GP-18 interface functions: SH1, AH1, TS, L4, SR1, RL1, DT1, DC1 

2. Connection with Other GP-IB Deviees 

When connecting other GP-18 deviees to the apparatus via the GP-18 interface using GP-18 

cables, use the following procedure: 

(1) Set the power switches of the apparatus and the GP-18 deviees to be connected toit to OFF. 

{2) lnterconnect the frame ground {FG) terminais of ali deviees to be connected, and short 

them to ground. 

(3) Connect the GP-18 deviees to the apparatus, using GP-18 cables. 

(4) Set the power switches of the apparatus and the GP-18 deviees to ON. 

REMARKS ------------------------------------------------------~ 

The GP-18 connecter is a 24-pin connecter. 

lts pin assignment and the names of signais 

connected toit are shown in the right figure. 

(IEEE-488 compatible) 
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DI02 
DI03 
DI04 
EOI 
DAV 
NRFD 
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SRQ 
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DI07 
DIOB 
REN 
DAV-GND 
NRFD-GND 
NDAC-GND 
IFC-GND 
SRQ-GND 
ATN-GND 
GND 
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Table 3-14. Functions of GP-IB Interface (Continued} (2132) 

3. GP-IB Status Indications 

When the apparatus is used in a GP-IB system, its status is indicated by its GP-IB status LEDs as 

follows: 

SEQ The apparatus has sent a SRQ (service request} signal to the GP-IB bus 

li ne. 

LISTEN The apparatus has been designated as listener. 

TALK The apparatus has been designated as talker. 

REM OTE The apparatus is under remote control by the controller. 

ln the TALK ONLY mode, onlythe TALK LED is on. 

4. LOCAL Mode and REMOTE Mode 

LOCAL mode When the apparatus is switched on, it is set in the LOCAL mode (for 

manual-controlled operation}. The LOCAL mode is also entered when a 

GTL (Go To Local} signal is received in the REMOTE mode, or when the 

LOCAL key is pressed in astate other than LLO (Local Lockout} state. 

REM OTE The REM OTE mode is entered when a MLA (My Li sten Address} signal is 

mode received from the controller. 

The LOCAL key is used to restore the apparatus that has been under remote control by the 

controller via the GP-18 interface into the LOCAL mode in which it can be controlled by keying 

on its front panel. The LOCAL key is not operable when a LLO state has been set by the 

controller. 
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Table 3-14. Functions of GP-18 Interface (Continued) (3/32) 

s. GP-18 Address Switches GP-IB 
The GP-18 address switches are used to make switching OFF ON 

between ADDRESSABLE and TALK ONL Y and to set -= 2 
] DELIMITEit 

IC: 1 

the GP-IB address of the apparatus. Prior to IC: TALK ONLY 

-= "] shipment from the factory, the switches have -= 
been set to ADDRESSABLE and MA (My Address} = 3. -= ~ ADDRESS 

Cl 
Cl 1 

0 1 

DELIMITER An output data format is set. 

2 1 Mode Description of the Function 

) OFF OFF MODEO • Measured data (MAIN, SUB) is output as one line, being separated by -------

commas. 
• CR LF is sent at the end of the output data. EOI is transmitted at the sa me 

ti me LF is sent. 

OFF ON MODE1 • Measured data is output as one li ne, being separated by commas. 
• CR LF is not sent at the end of the output data. EOI is transmitted when 

the final byte of the data is sent. 

ON OFF MODE2 • Measured data is divided into two li nes and output. 
• CR LF is sent at the end of each li ne. EOI is transmitted at the sa me ti me 

the LF on the second li ne is sent. 

ON ON Unused Sa me operation as MODE2. 

TALK ONLY OFF (ADDRESSABLE): 

The address setting switches are operable. (Normal GP-IB system) 

ON (TALK ONLY): 

The address setting process as performed in the command mode is omitted, and 

data can be transferred by three-line handshaking. If a printer having the 

LISTEN ONLY function is connected to the apparatus, only measured data can be 

output to the printer. 

ADDRESS Address setting switches 

16 . 4 . 1 Address (decimal} Remarks 

0 0 0 0 0 0 

0 0 0 0 1 1 

s s Arbitrarily settable 

1 1 1 1 0 30 

1 1 1 1 1 30 Unusable (replaced with 30} 

.....-- REMARKS 

1} In a GP-IB system, the GP-IB address of every deviee must be unique. 

2} The apparatus is represented by a one-levet address. 

3} GP-IB address 31 is unusable. If ali address switches are set to ON (1}, the address is 

automatically replaced with 30. 
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Table 3-14. Functions of GP-18 Interface (Continued) (4/32) 

7. Rem ote Program 

The program codes usable to control the apparatus are listed in the table of remote program 

codes for the AG-43118. Using a code which is not listed in the table constitutes a program 

error; an error indication is displayed. 

7.1 Function setting format 

To set functions, for example, to defi ne measuring conditions, use the format as shown below. 

ln the format, each function constitutes a string; two or more strings make up a message block. 

Each message blockmust end with a block delimiter to indicate the end of the message. 

<Basic function setti ng format> .. 1 1 1 1 
·-·-·-·-·-·-·-· 

H 8 x H B x H y 
·-·-·-·-·-·-·-· 

String String • 
String 

~ 

Message block 

H: Header . . . . . . . . . . . . Control character assigned to each function 

B: Body . . . . . . . . . . . . . . Number assigned to each function (omitted depending on the case) 

X: String delimiter "," (comma) code to delimita string. This delimiter is omissible. 

Y: Block delimiter LF, or CR + LF to delimit the message block. ("EOI" alone can be a 

block delimiter.} 

<Function setting example> 

A 10, g& .!:!Q, ~ F21, ROO, T2, 10 . CR LF 
(EOI) (1) (2) (3) (5) (6) (7) (8) (10) 

NOTES: 

1) Numbers shown in ()correspond to numbers in the table of remote program codes. 

2) The"," (comma) code may be omitted. 

3) Strings may be entered in any order. 

4) When the last specifications need not be changed, the corresponding strings may be 

omitted. 

5) If a program code error is detected, an error indication is output. If a program code 

error is detected with SRQ READY (11) specified, the SRQ LED goes on and the error is 

indicated by status byte bit 1. 

6) Execution of the above message block results in the following settings: 
PARAMETER . . . . . . . . . . . . C-D 
CIRCUIT MODE . . . . . . . . . . AUTO 
MEAS SPEED . . . . . . . . . . . . NORMAL 
OSC LEVEL RANGE . . . . . . 1 V 
TEST FREQUENCY . . . . . . . 1kHz 
RANGE ................. AUTO 
MEAS START . . . . . . . . . . . . MANUAL 
SRQ READY . . . . . . . . . . . . . OFF 

3-52 



AS-7074 

Table 3-14. Functions of GP-IB Interface {Continued) (5/32) 

Rem ote Program Codes for the AG-4311 8 ( 1/8) 

No. FUNCTJON Setting Program Remarks 
Code 

1 PARAMETER L-D AOO • A 0 0 
L-Q A01 LMain parameter 

. L-ESR/G A02 selection 

Subparameter 

C-D A10 selection 

C-Q A11 

C-ESR/G A12 • A02, A 12, A20, and A21 cause the 

subparameter to be determined 

R-X/8 A20 bythe circuit mode. 

R-UC A21 

IZI-0 A30 

2 CIRCUIT MODE AUTO co 

-o-wv-- C1 

-®- C2 

3 MEAS SPEED NORMAL HO 

SLOW H1 

FAST H2 

0 4 DEVIATION OFF DO • Setting 1:::. or 1:::.% requires a 

1:::. D1 reference value to be input 

1:::.% D2 beforehand. 

5 OSC LEVEL RANGE 10mV V1 • Values are nominal values for a 

100mV V2 state with the OSC LEVEL FINE 

1V V3 adjuster placed at MAX (right 

sv V4 most position). 
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Table 3-14. Functions of GP-IB Interface (Continued) (6/32) 

Rem ote Program Codes for the AG-4311 B (2/8) 

No. FUNCTION Setting Program 
Code 

Re marks 

6 TEST FREQUENCY EXT • Execution of FOO sets the mode 

FREQ DATA FOO requiring the external frequency 
to be specified via the external 

frequency data interface. 
• Execution of F01 sets the mode 

GP-18 requiring the external frequency 

FREQ DATA F01 to be specified via the GP-18 

interface. 
(The external frequency must be 

specified in GF code.) 

/l 100 Hz F11 • F11 to F14 (31 frequencies) 

120 Hz F12 Internai oscillator frequency 

150 Hz F13 selection 

200 Hz F14 (Frequencies are nominal values.) 

250 Hz F15 

300 Hz F16 

401 Hz F17 

500 Hz F18 

601 Hz F19 

801 Hz . F20 

1.00 kHz F21 

1.20 kHz F22 

1.50 kHz F23 

2.00 kHz F24 

2.50 kHz F25 

3.00 kHz F26 

0 
4.01 kHz F27 

5.00 kHz F28 
6.01 kHz F29 

8.01 kHz F30 

10.0 kHz F31 

12.0 kHz F32 
15.1 kHz F33 

20.2 kHz F34 
25.0 kHz F35 

30.5 kHz F36 

40.3 kHz F37 
50.0 kHz F38 

62.5 kHz F39 

78.1 kHz F40 

100 kHz F41 
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Table 3-14. Functions of GP-18 Interface (Continued) (7/32) 

Rem ote Program Codes for the AG-4311 B (3/8) 

No. FUNCTION Setting Program Remarks 
Code 

7 RANGE AUTO ROO • Execution of ROO sets the AUTO 

MANUAUHOLD R10 mode. 
• Execution of R 10 causes the 

current range to be fixed. 

• Execution of one of R 11 to R23 

1pF/ 0.1,uH/ 0.1 n R 11 causes the specified range to be 

10pF/ 1,uH/ 10 R12 fixed. If the specified range is not 

100pF/ 1 O,uH 1 100 R13 allowable for the specified 

1nF/ 100,uH 1 1000 R14 parameter or measuring fre-

lOnF/ 1mH/ 1k0 R15 quency, the nearest allowable 

100nF/ 10mH/ 10k0 R16 range is set. 

l,uF/ 100mH/ 100k0 R17 

lO,uF/ 1 H/ 1MO R18 

100,uf/ 10 H/ 10MO R19 
1mF/ 100 H R20 

10mf/ lkH R21 
100mF/ 10kH R22 

1000mf R23 

8 MEAS AUTO TO • Execution of TO sets the AUTO 

START EXT Tl mode. 

MANUAL T2 • Execution of Tl sets the external 
trigger mode in which measure-

ment is started by an EXT·MST 
signal input to the EXT CONTROL 
connecter. 

• Execution of T2 causes measure-
ment to be made every time a 
measurement starting command 
is received from the GP-18. 

9 SIGNAL OSC FREQUENCY MO • Used to select the item to be 

CHECK OSC LEVEL Ml indicated on the check display. 
UNKNOWNV M2 
UNKNOWNmA M3 
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Table 3-14. Functions of GP-18 Interface (Continued} (8/32} 

Rem ote Program Codes for the AG-4311 B (4/8) 

No. FUNCTION Setting Program Re marks 
Code 

10 SRQ REAOY OFF 10 • Control codes related to the 

ON 11 service request function. If the 
service request function is to be 

used, set the SRQ REAOY state by 
executing 11; if the function is not 
to be used, set 10. 

• When measurement is termi-
nated with the SRQ REAOY (11} 
set, a SRQ signal is output. 
(The readiness of output data is 

) indicated by status byte bit 0.} 

11 EXT OC BIAS OFF BO • oc bias ON/OFF selection 
ON 81 • When an external OC bias is to be 

used, execute B 1. 

12 COMP ENABLE OFF PO • Comparator ON/OFF selection 

ON Pl • Execution of Pl makes the 

comparator ready for operation. 
The result of the judgment is 

output to the measured data 

statu s. 

(When comparator operation is 

() to be performed, it is necessary to 
set the limit values (upper and 

lower limits} beforehand.} 

13 HEAOER OFF HRO • Used to specify whether a GP-18 
ON HR1 output data header is to be 

provided or not. 

• If HRO is executed, the header for 
GP-18 output datais not output. 
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Table 3-14. Functions of GP-18 Interface (Continued) (9/32) 

Rem ote Program Codes for the AG-4311 B (5/8) 

No. FUNCTION 

14 REFERENCE VALUE 

15 OSC FREQUENCY & 

LEVEL RANGE 

16 UNKNOWN VOLTAGE 

& CURRENT 

17 KEY STATUS 

18 EXT TEST FREQUENCY 

(ForGP-JB) 

Setting 

SET 

STORE 

Program 
Code 

SL 
sc 
SR 
sz 

ST 

Remarks 

• SL, SC, SR, and SZ are used to set 
the reference values for 

parameters L, C, R, and IZI, 
respectively. The numeric value 
must be specifi ed in an 
exponential format. 

• Execution of ST causes the current 
measurement to be stored as the 
reference value. 

SA • Execution of SA recalls the 
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OF 

ov 

LV 

reference value. 

• Execution of OF causes the 

measuring frequency to be 

output. 
• Execution of OV causes the 

measuring signal level range to 

be output. 

• Execution of LV causes the signal 
voltage being applied to the 

sample to be output. 
LA • Execution of LA causes the signal 

K 

GF 

current flowing through the 

sample to be output. 

• Execution of this code causes the 
current status of internai settings 
to be output. 

• This code is used by the controller 
to set an external frequency, 
which is 16 times the measuring 

frequency. The numerical value 
must be input in an exponential 

format. 
• FOl must be executed in advance 

of execution of this code to make 
measurement by the use of an 

external frequency. 
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Table 3-14. Functions of GP-18 Interface (Continued) (10/32) 

Rem ote Program Codes for the AG-4311 B (6/8) 

No. FUNCTION 

19 OFFSET ADJ 

20 SELF TEST 

21 EXECUTE 

(Measurement start) 

Setting 

OPEN 
SHORT 

Program 
Code 
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Y1 
Y2 

z 

E 

Re marks 

• Offset adjustment starting 
comma nd s. Execute Y 1 to make 
offset adjustment in open ADJ 
mode; execut~ Y2 to make offset 
adjustment in short ADJ mode. 
An open mode loop and a short 
mode loop must be arranged 
beforehand. 

• The resultant data is output the 
moment the offset adjustment is 
completed. 

• When measurement is termi
nated with the SRQ READY set, a 
SRQ signal is output. 
(The termination is indicated by 
status byte bit 2, and the NG/PASS 
decision is indicated by status 
byte bit3.) 

• Execution of this code starts the 
self test (the same test as that 
initially executed when the 
apparatus is switched on.) 

• The resultant data is output the 
moment the self test is 
terminated. 

• When the test is terminated with 
the SRQ READY set, a SRQ signal 
is output. 
(The termination is indicated by 
status byte bit 2, and the NG/PASS 
decision is indicated by status 
byte bit3.) 

• Execution of this code starts 
measurement (measurement 

. starting command). 
(Measurement can also be started 
by address command, GET 
message.) 

• The measured data is output the 
moment the measurement is 
completed, 
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Table 3-14. Functions of GP-IB Interface (Continued) (11/32) 

Rem ote Program Codes for the AG-4311 8 (7/8) 

No. FUNCTION Setting Program 
Code 

Re marks 

22 LIMIT VALUE SET SUL • These codes are used to set 

SLL comparator limit values (upper 

suc and Jower limits). Numerical 

SLC values should be entered in an 

SUR · exponential format. 

SLR 

suz • so D 
SLZ ~ Limit value code 

U: Upper limit 

SUD L: Lower li mit 

SLD Parameter code 

SUQ L, C, R, Z, 

SLQ D,Q,G, ER, 

SUG SL, SC, X, B, T 

SLG 

SUER CR: ESR 

) SLER SL: Subparameter L 

SC: Subparameter C 

SUSL T : 0 
SLSL 

suse 
SLSC 
su x 
SLX 

SUB 
SLB 

0 SUT 
SLT 
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Table 3-14. Functions of GP-18 Interface (Continued) (12132) 

Rem ote Program Codes for the AG-4311 B (8/8) 

No. FUNCTION Setting Program 
Code 

Re marks 

23 LIMIT VALUE RECALL UL • These codes are used to read 

LL comparator limit values (upper 

uc and lower Jimits). 

LC 
UR • Execution of these codes causes 

LR the specified limit value to be 

uz output in an exponential format. 

LZ 

• DO 
UD ~Limit value code 
LD U: Upper limit 

UQ L: Lower li mit 

LQ Parameter code 

UG L, C, R, Z, 
LG D, Q, G, ER, 

UER SL, SC, X, B, T 

LER 

USL CR: ESR 

) LSL SL: Subparameter L 

use SC: Subparameter C 

LSC T: 8 
ux 
LX 
UB 
LB 

() UT 
LT 
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Table 3-14. Functions of GP-18 Interface (Continued) (13/32) 

7.2 Starting measurement 

There are two commands that can be used to start measurement on the apparatus; remote 

program code E (Execute) and GP-18 address command, GET message. (The apparatus outputs 

measured data when it is designated as a talker after measurement is started by execution of 

an E code or GET message.) 

(1) lnputting E code 

<D lnputting E code along 

E CR LF 

(EOI) 

0 lnputting E code together with function settings 

j Function settings 1, E CR LF L (EOI) 

Enter as the fast string. 

(2) GET message 

When address command, GET (08H) message, is received, the apparatus starts 

measurement. 

(For information on the use of the GET message, refer to the instruction manual for the 

controller.) 

7.3 Setting deviation reference value 

Either a measured value or an arbitrary value can be set u: ::1er control èy the GP-18 as the 

reference value for use in the deviation measurement mode. 

(1) Setting measured value as reference value 

Execution of remote program code ST causes the measured value currently indicated to be 

stored as the reference value. 

ST CR LF 

(EOI) 

NOTE: Execution of ST requires measurement to be started and a measured value to be 

indicated beforehand; if no value is indicated, an error indication is displayed. 

(2) Settin2 arb:trary value as reference value 

Specif:• an rrbitrary value of parameter L, C, R, or IZI in an exponential format using remote 

program cede SL, SC, SR, or SZ. 
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Table 3-14. Functions of GP-IB Interface (Continued) (14/32) 

<Reference value range> 

PARAMETER Allowable reference value range 

c 0-9999.9 mF 

L 0-99.999 kH 

R,IZI 0-99.999 Mn 

<Reference value input format> 

NOTE: The number of significant digits is 

five. If a value outside the allowable 

range is set, an errer indication is 

displayed. 

14 characters maximum 

Fractional part . Exponent part 

NOTES: 1) The positive polarity (+)of the fractional 

part is represented by a space. (ln the 

example, it is represented by .6.) 
,.------., 

1 1 2 

s D '---1 ----JI E D c:J CR LF 

l Exponent lJL (EOI) 

Mantissa Polarity ( +, -) 
(up to 8 characters 

Data item] 
(L, C, R, Z) 

including a sign 
and decimal point) 

2) The number of significant digits of the 

mantissa is five. 

3) The exponent part consists of four 

characters. 

E+06 

E+03 

E+OO(E-00) ......... x1 

E-03 

E-06 

E-12 

x 10"3 

x 10-6 

x 10"12 

Example: Setting 1.2345 pF as the reference value for parameter C. 

SC61.23450E-06 CR LF 
(EOI) 

<Clearing reference value> 

To clear (reset) the reference value, set 1 E-30 as numerical data. 

S 0.6 1E-30 

Dataitem_j 
(L, C, R, Z) 

CR LF 
(EOI) 

3-62 



() 

0 

AS-7074 

Table 3-14. Functions of GP-18 Interface (Continued) (15/32) 

7.4 Setting external frequency (for GP-18) 

This apparatus can make measurement using an external frequency. To make such 

measurement, an external frequency 16 times the measuring frequency must be input to the 

EXT TEST FREQ INPUT connecter, and the frequency value must be specified via the GP-IB 

interface or the external frequency data interface. 

To specify an external frequency under control by the GP-IB, use remote program code GF, and 

input the numerical data in an exponential format. (The numerical data must specify the 

external frequency that is 16 times the measuring frequency.) 

< External frequency range> 

Program code Allowable range 

GF 1.6 kHz- 1.6 MHz 

<External frequency input format> 

14 characters maximum 

.1 ' 1 2 

GF 0 .__1 _ ___.1 E 0 CJ CR LF 

NOTE: The number of significant digits is five. If a 

value outside the allowable range is set, an 

error indication is output. 

NOTES: 1) The positive polarity ( +) of the fraction 

part is represented by a space. (ln the 

example, it is represented by .6.) 

2) The number of significant digits of the 

mantissa is five. 

Dataitemj 
(L, C, R, Z) UL (EOI) 

Exponent 
Mantissa Polarity ( +, _) 

3) The exponent part consists of four 

characters. 

E +06 

E+03 

E+OO 

x 106 (MHz) 

x 103 (kHz) 
(up to 8 characters 

including a sign 
and decimal point) 

x1 (Hz) 

Example: Setting an external frequency of 16 kHz (with the measuring frequency being 

kHz). 

GF.ë.16.0000E + 03 CR LF 
(EOI) 
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Table 3-14. Functions of GP-18 Interface (Continued) (16/32) 

7.5 Setting comparator limit values 

Limit values (upper and lower limits) for comparator operation can be specified for each 

measurement parameter. Specify numerical data in an exponential format, using remote 

program code S 0 c::J. 
<Li mit value input range> 

Main parameter Allowable range Subparameter Allowable range 

c 0-9999.9 mF D 0- 9.9999 
L 0-99.999 kH Q 0 - 9999 
R o-99.999 Mn G 0- 999.99 s 
z o-99.999 Mn ESR o- 99.999 Mn 

x - 99.999 Mn - 999.99 Mn 
8 - 999.99 s - 999.99 s 
L o- 99.999 Mn 
c 0- 9999.9 mF 
8 - 180.00 - 180.00 deg 

<Li mit value input format> 

16 characters maximum 

Fractional part Exponent part 

/ ' 1 2 1 2 
S 0 CJ .____ ___ ___, E 0 c=J CR LF 

limitvaluecode 1 l LJL Expo:::: 
(U, L) 

Mantissa Polarity ( +, -) 

Parameter code 
(L, C, R, Z 
Q, D, ER, G, X, 8, SL, SC, T) 

NOTES: 

(up to 8 characters 
including a sign 

and decimal point) 

1) The positive polarity ( +) of the fractional partis represented by a spa ce. (ln the example, it 

is represented by 6.) 

2) The maximum number of significant digits of the mantissa is five. 

3) The exponent part consists of four characters. 

E +06 ......... x 106 E-03 . ....... x 10"3 

E +03 ........ x 103 E-06 . ....... x 10-6 

E+ 00 ......... x1 E-09 . ....... x 10"9 

E-12 ........ x 10"12 
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Example 1: Setting the upper li mit for parameter C to 1.2345 pF 

SUC.6..6.1.2345E-06 CR LF 
(EOI) 

Example 2: Setting the lower li mit for parameter C to 1 pF 

SLC .6..6. 1 E-06 

<Clearing limit values> 

CR LF 
(EOI) 

To clear (reset) li mit values, set 1 E-30 as numerical data. 

s D I==:J .6. 1 E-30 

Li mit value code j T 
Parameter code =-_j 

CR LF 
(EOI) 
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Table 3-14. Functions of GP-IB Interface (Continued) (18/32) 

8. Data Output 

This apparatus can output the following ten items of data. 

No. Output data Relevant remote program code 

1 Measured values (MAIN, SUB) E ( GET message ) 

2 Measuring frequency OF 
3 ose output level range o.v 
4 Signal voltage applied to sample LV 

5 Signal current flowing through sample LA 

6 REFERENCE VALUE SA 

7 K Internai setting 

8 LIMIT VALUE 1 Li mit value code Il Parameter code 1 
9 Self test result data z 
10 Offset adjustment result data Y1, Y2 

8.1 Basic output format for numerical data 

Numerical data is output in an exponential format (fractional part + exponent part) to which 

data status and data item codes are attached as shown below. (For HR1) 

Fractional part Exponent part 

1 2 10(8) 
DCJ ..__ __ __. 

NOTES: 

Data status _j Î 
Data item __j 

Î . Î L Exponent 

Mantissa L_ Polarity ( + , -) 
(including a sign {.6., -) 

and decimal point) 

1) The positive polarity (+)of the fractional partis represented.by a space. (ln the example, it 

is represented by .6..) 

2) The exponent part consists of four characters; for the percent deviation mode (.6. %), .6.PER 

· is entered. 

E+06 ........ x 106 

E+03 ........ x 103 

E+ 00 ........ Xl 

E-03 .......... x 10"3 

E-06 .......... x 10-6 

E-09 ......... x 10"9 

E-12 ......... x 10"12 

.6.PER ........ percent 
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Table 3-14. Functions of GP-IB Interface (Continued) (19/32) 

Data Output Codes for the AG-4311 B ( 1/2) 

No. FUNCTION Setting Output Re marks 
Code 

<D CIRCUIT MODE -LJ-l#r s Series Mode 

-1@- p Parallel Mode 

(Zl TEST FREQUENCY FOO,F01 FOD Same as remote program code 

F11 - F41 

® OSC LEVEL RANGE V1-V4 vo Same as remote program code 

® MEAS SPEED NORMAL ~ (Space) 

FAST F 
SLOW H 

® DATA STATUS Normal N 
OF 0 OverFiow 

UF u Under Flow 

CF c Change Function 

HIGH H } 
Judgment result output with 

PASS p COMP ENABLE on (P1) 

LOW L (Output when DEVIATION is off 

Warning w (DO) and the data is normal. 

The W code indicates a li mit 
value setting error.) 

® PARAMETER 
MAIN L ~L 

c ~c 

R ~R 

0 
IZI ~z 

~or~% ofL DL } ~or~% ofC oc 
~or~% ofR DR 

Deviation measurement 

~or~% ofiZI DZ 

SUB D ~D 

Q ~Q 
ESR ER 
G ~G 

x ~x 

B ~B 

L ~L 

c ~c 

8 ~T 

NOTE: The mark~ in output codes represents a space. 
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Table 3-14. Functions of GP-JB Interface (Continued) (20/32) 

Data Output Codes for the AG-4311 B (212) 

No. FUNCTION Setting Output Remarks 
Code 

(:l) Fractional part of data Characters including a sign and 
decimal point. They are displayed 
from the rightmost position. 

® Exponent part of data EODO E + 06, E + 03, E + 00 
E- 03, E- 06, E- 09, E- 12 

!:::.. PER ln!:::..% mode (MAIN only) 

® Limit value code Upperlimit u 
Lowerlimit L 

~ LIMIT VALUE 
Parameter code MAIN L LI:::.. 

c cf:::.. 

R Rf:::.. 
IZI Z6. 

SUB D of:::.. 

Q QI:::.. 
ESR ER 
G Gf:::.. 
x xt:::.. 
B BI:::.. 
L SL 
c sc 
8 Tf:::.. 

NOTE: The mark!:::.. in output codes represents a space. 

0 
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Table 3-14. Functions of GP-IB Interface (Continued) (21132) 

8.2 Measured data (MAIN, SUB) output format 

This apparatus starts measurement when remote program code E or GET message is received, 

and it outputs measured data when it is designated as the talker. The data is output in one of 

the two formats depending on the setting of the DIP switch DELIMITER on the rear panel. 

(1) DELIMITER mode 011 

When DELIMITER mode 0 or 1 is' selected, measured data is separated by commas and 

output as one li ne. 

NOTE: ln DELIMITER mode 1, CR LF is not added, and EOI is output at the same ti me the 

final datais output. 

<HEADER ON (HR1)> 

14 

44 characters 

9 ~ 1! 17 ~ ,~,~ 17 
1 3 2 1 2 10 4 2 10 4 .1 

t:.l 1 1 1 t:.l 1 1 1 , 1 1 

(j) ® ® @ \® ® (!) ® 
1 \® ® (!) 

MAIN DATA SUB DATA 

Example: b.PF21 V3b.b.Nb.Cb.b.23.05000E-09, Nb.Db.b.b.0.00120E + 00 

1 
Parallel Mode MAIN PARAMETER 

1kHz, 1 V Range (C = 23.05nF) 

MEAS SPEED Normal 

SUB PARAMETER 

(D = 0.0012) 

<HEADER OFF (HRO)> 

1 : 

29 characters 

~ 1 

14 

'1~1 ~ 
14 

10 4 10 4 
CR LF 

(!) ® (!) ® (EOI) 

MAIN DATA SUB DATA 

Example: b.b.23.05000E-09, b.b.b.0.00120E + 00 
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Table 3-14. Functions of GP-IB Interface (Continued) (22132) 

(2) DELIMITER mode 2 

Measured datais divided into two li nes and output. 

<HEADER ON (HR1)> 

1 • 

26 characters 

9 
• 11 

17 
1 3 2 1 2 10 4 

~1 1 1 1 1~1 1 
CD ~ @ @ \® (Q) (/) @ 

1 
MAIN DATA 

9 17 

!::. -------------~ L-1 .........._--.~.-. ___ -L...-_--1 

\® (Q) @ 1 

SUB DATA 

CR LF 
(EOI) · 

CR LF 
(EOI) 

Example: t::. PF 21 V3t::.t::.Nt::.Ct::.t::.23. OSOOOE- 09 

t::.t::.t::.t::.t::.t::.t::.t::.t::.Nt::.Dt::.t::.60. 00120E+ 00 

<HEADER OFF (HRO)> 

14 characters 

10 4 1 ~ 
(/) @ 

MAIN DATA 

14 characters 

10 4 

(/) @ 

SUB DATA 

Example: 6623. OSOOOE- 09 

61:::.1:::.0. 00120E + 00 

' 1 
CR LF 

' 1 
CR LF 

(EOI) 
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Table 3-14. Functions of GP-18 Interface (Continued) (23/32) 

NOTES: 

1) The mark b. represents a space. The circled numbers correspond to those in the table 

of data output codes. 

2) When deviation measurement is OFF (DO) and comparator operation is ON (P1), the 

normal data status becomes comparator judgment result H, P, L, or W. 

3) When the data status is 0 (OF), U (UF), or C (CF), numerical datais as shown in the table 

below. 

Status Numerical data 

0 1E +20 
u 1E -20 
c 1E -30 

4) ln the deviation measurement (DEVIATION b., b.%) mode, a space is set in the SUB 

DATA part. 

5) ln the deviation percent measurement (DEVIATION .6%) mode, the exponent part(@) 

is b.PER for normal data. 
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Table 3-14. Functions of GP-IB Interface (Continued) (24/32) 

8.3 Measuring frequency output format 

When remote program code OF is executed, the measuring frequency value (in Hz) is output in 

the following format. 

<HEADER ON (HR1)> 

18 characters 

1 10 4 

b. 0 OF ._1 -----'------' 

® 

Example: 1 kHz 

~NOF~~~ 1.00000E + 03 

<HEADER OFF (HRO)> 

CR LF 
(EOI) 

14 characters 

1~·----------~1~0----------~-----~4-----~·1 CRLF 

(j) ® (EOI) 

Example: ~~~ 1.00000E + 03 

8.4 level range output format 

When rem ote program code OV is executed, the value (in V) of the OSC level range is output in 

the following format. 

<HEADER ON (HR1)> 

16 characters 

1 8 4 
b. 0 ov 1.__ ___ __._ __ __, 

® 

Example: 1 V range 

~NOV~~~ 1.000E + 00 

<HEAD ER OFF (HRO) > 

12 characters 

~~~-------~8-------~-----~4--~'1 CRLF 

CR LF 
(EOI) 

(j) @ (EOI) 

Example: ~~~ 1.000E + 00 
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Table 3-14. Functions of GP-18 Interface {Continued) {25/32) 

8.5 Signal voltage output format 

When remote program code LV is executed, the value {in V) of the signal voltage applied to the 

sample is output in the following format. 

<HEADER ON {HR1)> 

1 
6. D LV 

~ 

16 characters 

8 

Example: 39.9 mV 

6NLV6639.900E- 03 

<HEADER OFF{HRO)> 

12 characters 

~~~----------~8--------T--~4--·~1 CRLF 

CR LF 
{EOI) 

{EOI) 

Example: 6639.900E- 03 

8.6 Signal current output format 

When remote program code LA is executed, the value {in A) of the signal current flowing 

through the sample is output in the following format. 

<HEADER ON {HR1)> 

16 characters 

1 8 4 
6. D LA L-1 ___ ___,.__ _ __. 

$ 

Example: 18.2 mA 

6NLA6618.200E- 03 

<HEAD ER OFF (HRO) > 

12 characters 

1~·----~8----~--~4--'~l CRU 

CR LF 
{EOI) 

(EOI) 

Example: 6618.200E- 03 
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Table 3-14. Functions of GP-IB Interface (Continued) (26/32) 

8.7 Reference value outputformat 

When remote program code SA is executed, the reference value is output in the following 

format. 

<HEADER ON (HR1)> 

75 characters 

Reference value of C Reference value of R 

/::. SA b.l 1 • L...l -'-----_.1 . IL--__ __,1 · 
Reference value of; 1 
1 1 CR LF 

\ 1 

1, 
17 characters 

l 2 10 4 

DOl Il 1 
® @ cv ® 

t Data item (.6L, .6C, 6R, .6Z) 

Example: t.SMNt.~t.t.1. OOOOOE- 03, Nt.Ct..t.t.1. 2SOOOE- 09, 

Nt.Rt.t.t.1.20000E + 03, Nt.Zt.t.t.4. 72000E + 00 

<HEADER OFF (HRO)> 

59 characters 

Reference value of L Reference value of C Reference value of R Reference value of Z 

..__ __ ____,, ·1 '------'1 . 1._ ___ ~1 . 'L-----..1 
''--~----JI 

~ 
14 charactersa 

1

• 10 4 
'-· ____ ____,, 

cv ® 

CR LF 
(EOI) 

(EOI) 

Example: t.t.t.1. OOOOOE- 03, t.t.t.1. 2SOOOE- 09, t.t.t.1. 20000E + 03, t.t.t.4. 72000E + 00 
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Table 3-14. Functions of GP-18 Interface (Continued) (27/32) 

8.8 Li mit value output format 

When remote program codejlimit value codejjparameter code lis executed, the limit values are 

output in the following format. 

<HEADER ON (HR1)> 

19 characters 

1 1 2 10 4 
~1 1 1 CR LF 

<5>® ®> (/) ® (EOI) 

Example: When the lower li mit forCis 1.23 pF 

t.NUU.C:.t..C:.1.23000E - 12 

<HEAD ER OFF (HRO) > 

14 characters 

10 4 

Example: t..C:.t.1.23000E- 12 

8.9 Internai setting output format 

~ 1 
CR LF 

(EOI) 

When remote program code K is executed, the internai settings are output in the following 

format. 

~A 0 0 C 0 H 0 D 0 F 0 0 V 0 R 0 0 T 0 M 0 1 0 B 0 P 0 HR 0 
( 1) (2) ' (3} (4) - (6) (5) (7) (8) (9) ( 1 0) (11) ( 12) ( 13) 

CR LF 
(EOI) 

NOTE: The numbers in ( ) correspond to the numbers listed in the table of remote program 

codes. 
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Table 3-14. Functions of GP-18 Interface (Continued) (28/32) 

8.10 Self test result output format 

When remote program code Z is executed, the result of the self test is output in the 

following format. 

3 characters 

1
• ~ 1 
~ZO CR LF L (EOI) 

Test result P: Pass (Normal) 
F: Fail (An error is detected.) 

8.11 Offset adjustment result output format 

When remote program code Yl or Y2 is executed, offset adjustment is made and its result is 

·output in the following format. 

4 characters 

1 
~ ~ 1 
~ YO 0 CR LF 

T (EOI) 

L..----- Result P: Pass (Normal) 

F: Fail (Adjustment is discontinued because an error 

is detected.) 

Offset adjustment 1: Open ADJ 
2: ShortADJ 
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Table 3-14. Functions of GP-IB Interface (Continued) (29/32) 

9. Service Request Status Byte (STB) 

Remote program code 11 (SRQ READY) enables the apparatus to make a service request by 

seriai polling. To use the service request function, set 11. 

The contents of the status byte are shown below. If any one or more of the low-order four bits 

are set to 1, the RQS (Request Service) bit if set to 1 and the SRQ line turns true. 

<STB bit arrangement> 

BIT 7 6 5 4 

0 RQS 0 0 

(DIOB) (7) (6) (5) 

T 
BIT 6: RQS (Request Service) 

If any event represented by bits 0-3 occurs, 

this bit is set to "1" causing the SRQ li ne 

to tu rn true. 

3 

TEST 
ERR OR 

(4) 

BIT3: TEST ERROR------------' 

If the self test or offset adjustment fa ils, 

this bit is set to "1 ". 

2 

TEST 
END 

(3) 

BIT 2: TEST END ------------------J 
When the self test is terminated, this bit is set to "1 ". 

PROGRAM 
ERROR 

(2) 

BIT 1: PROGRAM ERROR------------------..J 

If an erroneous remote program code or numerical 

data is received, this bit is set to "1 ". 

0 

DATA 
REA DY 

(1) 

BITO: DATA READY-------------------------' 

When data to be output after receipt of a remote program 

code has been prepared, this bit is set to "1 ". 
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Table 3-14. Functions of GP-IB Interface (Continued) (30/32) 

10. TALK ONLY Mode 

The TALK ONLY mode is entered when the TALK ONLY GP-IB address switch is set to ON. ln the 

TALK ONLY mode, the address setting process as performed in the command mode is omitted 

so that data transfer by three-line handshaking can be made. If a proper output deviee, for 

example, a printer having the LISTEN ONLY function is connected to the apparatus, the 

measured values of the main parameter and subparameter can be output to it every time 

measurement is executed. For the data output format, see Section 8.2 in this table. 

~CAUTIONS------------------------------------------------------~ 

1) If MEAS START is set to AUTO, measurement is repeated, and data is output for each 

measurement. 

2) As shawn in 8.2, the data output format in the TALK ONLY mode varies depending on 

the DELIMITER MODE and HEADER ON/OFF settings. 

The DELIMITER MODE can be selected by the DIP switches on the rear panel, whereas 

HEADER ON/OFF control can be exercised only by remote program codes. Operation is 

performed according to the state (HRO or HR1) entered when the TALK ONLY mode is 

set. The apparatus has been factory set to HEADER ON (HR1) prier to shipment. 
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Table 3-14. Functions of GP-18 Interface {Continued) (31/32) 

11. Precautions on GP-18 Programming 

(1) Procedures for starting measurement and reading data 

To make measurement and read the measured data (MAIN, SUB) by remote control of the 

apparatus, proceed as follows. 

<D Designate the apparatus as a listener, and set the required functions. At the time, set 

the MEAS STARTto MANUAL (T2). 

~ Start measurement by issuing an E code or a GET message from the controller. 

(The E code can start measurement whether it is specified together with the functions 

to be used or it is specified al one.) 

® Designate the apparatus as a talker, and read the measured data (MAIN, SUB). 

----REMARKS ------------------------------------------------------ï 
If MEAS START is set to AUTO (TO), measurement is repeatedly made. When, with this 

condition maintained, measurement is started by an external signal from the GP-IB and the 

apparatus is designated as a talker, measured data is output if it has been obtained at the 

ti me when the apparatus is set as a talker. 

When the apparatus is to be controlled by a measurement start signal from the GP-18, set 

MEAS START to MANU AL (T2). 

(2) Operation performed when output data overlaps 

If a program code (e.g., E, K, OF, OV) involving data output is executed without designating 

the apparatus as a taker after executing such a program code, data for the latter program 

code is output. 

If a program code involving output of two or more datais contained in one li ne, data for 

the Jast program code is output. 

(3) Operation performed when a DCL (deviee clear) message is received 

When a deviee clear message (DCL or SOC) is received from the controller, the following 

initial settings are set. If the apparatus is making measurement, self test, or offset 

adjustment, the processing is discontinued. Further, ali service request status bytes are 

cleared. 

FUNCTION Initial setting Program FUNCTION Initial setting Program 
code code 

PARAMETER C-D A10 MEAS START AUTO TO 
CIRCUIT MODE AUTO co SIGNAL CHECK ose FREQ MO 
MEAS SPEED NORMAL HO SRQ READY OFF 10 
DEVIATION OFF DO EXT OC BIAS OFF 80 
OSC LEVEL lV V3 COMP ENABLE OFF PO 
TEST FREQUENCY 1kHz F21 HEAD ER ON HR1 
RANGE AUTO ROO 
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Table 3-14. Functions of GP-IB Interface (Continued) (32132) 

12. GP-IB Program Example 

An example of GP-18 interface control by NEC's PC-9801 series persona! computer system is 

shawn below. 

This program shows basic procedures for remotely controlling the apparatus and reading 

output data. 

~REMARKS ------------------------------------------------------ï 
For details on the GP-18 programming by the persona! computer, refer to the instruction 

manual for the computer. 

<Program list> 

(GP-18 address ofthe AG-4311 8: 3) 

100 REM AG-43118 GP-18 CONTROL PROGRAM (FOR PC-9801) 

110 ISET IFC 

120 ISET REN 

130 CMD DELIM=O 

140 CMD TIMEOUT = 5 

150 PRINT@ 3;"T2, E" 

160 UNE INPUT@ 3;A$ 

170 PRINT A$ 

180 W8YTE 3 + 32, 1; 

190 IRESET REN 

200 END 

<Output data example> 

PF21V3 N C 23. 05000E-09, N D 0.00120E + 00 

<Explanation ofthe program list> 

Line 110 Transmission of IFC (interface clear) 

Li ne 120 REN (remote enable) is set to true. 

Li ne 130 Specification of a delimiter (CR+ LF) 

Li ne 140 Time-out specification 

Li ne 150 Transmission of remote program codes T2 and E 

Li ne 160 Data from the AG-43118 is stored in A$. 

Li ne 170 The contents of A$ are displayed on the console. 

Line 180 Transmission of a GTL (Go To Local) command 

Li ne 190 REN is set to false. 
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3.20 ERR OR INDJCA TION 

If an improper key setting or erroneous sample ccnnection is detected, an errer indication 

appears on the main display. The meanings of the errer indications are explained in Table 3-15. 

If an errer indication is output, locate the cause by referring to the table and take proper 

corrective action. 
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Table 3-15. Errer Indications 

MAIN DISPLA Y Expia nation 

Err01 • This indication appears if a residual parameter value is found to be beyond 

the li mit value during offset adjustment in the open or short ADJ mode. If 
this errer indication appears, the correction value is initialized to zero. 

(Offset adjustment in the open ADJ mode and that in short ADJ mode are 

independent of each ether.) 

Err02 • This indication appears if either of the following reference value setting 

errors is committed; the presently valid reference value is retained. 

CD Pressing the STORE key with the main display showing an OF or UF 

indication, or no measured value. 

~ Pressing the STORE key with the deviation measurement mode (6 or 

6%) already set. 

Err03 • This indication appears if any of the following operation errors for 

deviation measurement is detected. 

CD Specifying deviation measurement without any reference value set 

~ Specifying6% mode with the reference value being O. 

Err04 • This indication appears if an operation errer associated with the reference 

value or li mit values (upper and lower limits). 

CD An attempt is made to input a value outside the allowable range. 

~ The lower li mit is greater than the upper li mit. 

Err05 • This indication appears if a program errer is detected during GP-18 

interface operation, that is, if unprocessible data is given by the GP-18 

interface. 

Err06 • This indication appears if the RANGE UP or DOWN key is pressed after the 

upper or lower measurement range limit is reached, or if a measuring 

0 range inconsistent with the set frequency is selected. If this indication 

appears, the nearest allowable range is automatically set. 

ErrOl • This indication appears if an open circuit or a broken wire is detected in the 

measuring jigs (test fixture, leads, etc.) connected to the UNKNOWN 

terminais. 

Err08 • This indication appears if either of the following errors is committed for 

measurement by the use of an external frequency. 

CD Making measurement with an external frequency signal connected to 

the apparatus but without any external frequency specified. 

® Specifying an external frequency outside the range of 1.6 kHz to 1.6 

MHz. 

Err09 • This indication appears if a control signal issued for the external frequency 

data interface is found improper. 
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3.21 BASIC INSPECTION AND MAINTENANCE PROCEDURES 

No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

(1) Initial Indication and Memory Back-up Check 

lmmediately after power is initially turned on, the setting of the GP-IB address switch is 

shown on the main display. If TALK ONLY is OFF, the display Ad- is followed by the GP-IB 

address. If TALK ONLY is ON, nothing is displayed (the GP-IB status LED TALK cornes on). 

At the same time, a memory back-up check is made; if an abnormality is detected in the 

stored data, an errer indication is shown on the sub display. 

REMARKS ----------------------------------------------------~ 

If a memory back-up errer indication (ErrOO) is given, immediately replace the battery. 

(For the battery replacement procedure, refer to Appendix B.) 

lnthe event of a memory back-up errer, the apparatus is automatically set to the initial 

settings (shown in Table 3-16), so the apparatus may be used without installing a battery. 

Table 3-16. Memory Back-up and Initial Settings 

FUNCTION Memory back-up Initial setting Remarks 

PARAMETER 0 C-D • The mark x in the 

CIRCUIT MODE 0 AUTO memory back-up column 

MEAS SPEED 0 NORMAL indicates that the initial 

DEVIATION 0 OFF value is set when power 

OSC LEVEL 0 1V is turned on. 

TEST FREQUENCY 0 1kHz 

RANGE 0 AUTO 

MEAS START 0 AUTO 

SIGNAL CHECK 0 FREQUENCY 

SRQ READY x OFF 

COMP ENABLE 0 OFF 

EXT OC BIAS x OFF 

HEAD ER x ON 

REF VALUE 0 Not set 

LIMIT VALUE 0 Not set 

EXT TEST FREQ 0 Not set 

OFFSET ADJ x Correction value cleared 
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(2) SelfTest 

After the memory back-up check is made (or GP-18 remote program code Z is received), a self 

test is carried out. 

The self test is a basic check made to ensure that the apparatus performs operations properly. 

Perform the following steps to check that the self test is normally made. 

<D LED tu rn-on check 

Ali LEDs on the panel are lit for about 0.8 second. Visually check that ali LEDs are on. 

® Main internai circuit operation check 

Six minus signs (-) are shawn on the main display to indicate that a self diagnosis is 

started. The self diagnosis consists of six steps. First, the leftmost minus sign turns into 8, 

which means execution of step 1. After completion of step 1, the 8 display successively 

maves to the right and steps 2-6 are performed. If an abnormality is detected during the 

self diagnosis, the 8 display stays at the step in which the abnormally is found, an errer 

indication is shawn on the sub display, and the apparatus proceeds to the next step. The 

alarm displays in each step and their meanings are given in Table 3-17. 

REMARKS ----------------------------------------------------~ 

If an errer indication is given during the main internai circuit operation test, make the 

following checks. 

(1) Check that the LEV EL FINE adjuster is set at MAX (the rightmost position). 

(2) Check that the EXT CONTROL connecter on the rear panel is open. 

If the same errer indication is given immediately after power is turned on again, the 

apparatus may not operate properly. 
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Table 3-17. Self Test Error Indications 

SUB OISPLAY 

Err10 

Function 

• A key open check of the front panel is made. If 
a key is held down or is faulty, this error 

indication is given. 

Err11 • The EXT·MST signal at the rear panel EXT 

Err20 

Err21 

Err22 

Err23 

Err24 

Err25 

Err30 

Err31 

Err40 

Err41 

Err50 

Err51 

CONTROL connecter is checked for openness. If 
the EXT·MST signal is at the "L" levet (shorted 

or faulty), this error indication is given. 

• The A/0 converter is divided into three block 
and each block is checked for proper operation 

in the NORMAL MEAS SPEEO mode. If an 

abnormality is detected in any of these blocks, 

an error indication is given. 

• The A/0 converter is divided into three blocks 

and each block is checked for proper operation 
in the FAST MEAS SPEEO mode. If an 

abnormality is detected in any of these blocks, 
an error indication is given. 

• The analog measuring section is divided into 

two blocks and each block is checked for 

proper gain control. If an abnormality is 
detected in any of these blocks, an error 

indication is given. 

• The analog measuring section is divided into 

two blocks and each block is checked for 

proper range operation. If an abnormality is 

detected in any of these blocks, an error 

indication is given. 

• The analog measuring section is divided into 

two blocks and each block is checked for 

proper ATT control. If an abnormality is 

detected in any of these blocks, an error 

indication is given. 

(No Operation) 
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(3) Periodic Inspection 

Periodic inspections are effective in obtaining optimum performance from the apparatus 

throughout its life and finding the malfunctioning elements, if any, before a trouble occurs. 

Inspection periods are determined according to the conditions of operation and storage. 

The apparatus is designed and constructed to give long periods of stable and reliable service 

with a minimum amount of maintenance. However, it is recommended that periodic 

inspection be performed once or twice a year. 

The procedures for making basic periodic inspections are shown in Table 3-18. 

Inspection Item 

Self test 

Open connection 

check 

Table 3-18. Basic Periodic Inspections 

Inspection Procedure 

This self test is performed immediately after power is turned on . 

Check that no error indication is given. 

<D Have on hand two about 10 cm-long coaxial cables with BNC 

plugs on both ends, and connect HeuR with Hpor and LeuR with 
Lpor. using these cables. 

® Set the measurement parameter to C-G, the measurement range 

to AUTO, the level range to 1 V, the measuring frequency to 1 

kHz, and the LEV EL FINE adjuster to MAX. 

® Check that the indications of C and G are about 0 pF and about 0 

pS, respectively, in the AUTO MEAS START mode. 

@ Display the signal voltage and signal current on the check display, 

and check that the signal voltage is 1 V or more and the signal 

current is 0 mA. 

® Make open ADJ and check that the adjustment is normally made. 

G LeuR LPOT HPoT HeuR 

(@(@@@ 

v 
Coaxial cables with BNC plugs on both ends 

REMARKS ---------------------------------. 

Open connection may be made by connecting no sample 

with the AG-4911 Test Fixture. 
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Table 3-18. Basic Periodic Inspections (Continued) 

No. Inspection Item 

3 Short connection 
check 

4 Measured value 

check 

Inspection Procedure 

<D Have on hand four about 10 cm-long coaxial cables with BNC 
plugs on beth ends and two T-shaped adapters, and short ali 

measuring terminais together, using these cables and adapters. 
® Set the measurement parameter to R-X, the measurement range 

to AUTO, the level range to 1 V, the measuring frequency to 1 
kHz, and the LEVEL FINE adjuster to MAX. 

® Check that the indications of beth Rand X are about 0 .n in the 

AUTO MEAS START mode. 

® Display the signal voltage and signal current on the check display, 

and check that the signal voltage is about 0 V and the signal 

current is about 20 mA or more. 
G) Make short ADJ and check that the adjustment is normal! y made. 

G LeuR LPoT HPOT HeuR 

(@(@@)(@ 

T-shaped adapter A 
(e.g .. , BNC-TA-JPJ, UG-274/U) 

T-shaped adapter B 
(e.g., BNC-TA-JJJ) 

REMARKS--------------------------------------------~ 

Short adjustment may be made by inserting a law

impedance lead wire into the AG-4911 Test Fixture. 

Measure a standard sample whose data is already known, and check 

the measured value. 

REMARKS ------------------------------------~ 

Use a stable sample that varies little with temperature or 
ti me. 
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(3) Troubleshooting 

If it seems that the apparatus does not operate properly, locate and remove the cause of 

trouble, referring to Table 3-19. 

REMARKS 

If the apparatus is obviously at fault, immediately tu rn power off, rem ove the power co rd, 

and report the trouble and the seriai number marked on the rear panel to your nearest 

Ando dealer for inspection and repair. 

Table 3-19. Troubleshooting 

Problem Remedy 

Nothing is displayed • Check if the power cord is disconnected from the plug module or 
even if the power if the power cord is broken. 

switch is turned on. • Check if the power fuse is blown . 

The power fuse is • Check if the fuse is an appropriate one. 
blown. • Check if the supply voltage is correct . 

ErrOO is displayed • Replace the battery. (For the battery replacement procedure, 
when power is refer to Appendix B.) 
turned on. 

An error indication is 

given during self 

test. 

Err 70 • Check if a key is held dawn. 
Err 11 • Check that the EXT CONTROL connecter on the rear panel is 

Err20 } open. 
~ • The apparatus is obviously at fault . Contact your local dealer 

Err 51 to ask for repair. 

No measurement can • Check the measuring jigs (test fixture, test leads, etc.) for 
be made even if a abnormality. 
sample is connected, (Check for broken or shorted cables or poor contacts.) 
or an abnormal value 

is displayed. 

No external OC bias • Check if the fuse in the rear panel EXT OC BIAS section is blown. 
voltage is developed 

at the HeuR terminal. 
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Appendix A. Top Cover Removing Procedure 

The PC board installed in the apparatus is equipped with a memory back-up battery and DIP 

switches. When the battery is to be replaced or the DIP switch settings are to be changed, remove 

the top cover and the internai shield cover, performing the following steps. 

CAUTION --------------------------------------------------~ 

After the top cover and the internai shield cover is removed for battery replacement or 

DIP switch setting change, do not tamper with the internai circuitry of the apparatus 

except the specified portions. 

{1) Set the power switch to OFF, and remove the power cord. 

NOTE -------------------------------------------------------, 

Before removing the cover, be sure to set the power switch to OFF and remove the power 

co rd. 

{2) Loosen off the two rear panel cover stopper-retaining screws CD, and remove the cover 

stoppers. 

{3) Loosen off the top cover-retaining screw ®,and remove the top cover by sliding it toward 

the rear panel. 

Top cover 

Cover stopper 
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Appendix A. Top Cover Removing Procedure (Continued) 

(4) When the top cover is removed, the internai shield cover is exposed to view. Loosen off the 

six internai shield cover-retaining screws G, and rem ove the internai shield cover. 

Internai shield cover 

(5) Replace the battery or change the DIP switch settings, referring to Appendix B or C. 

For battery replacement, refer to Appendix B. For internai DIP switch setting change, 

refer to Appendix C. 

(6) Reinstall the internai shield cover. 

When reinstalling the shield cover, be careful so that the coaxial cables for internai wiring 

may not be caught between the board shelf bend and the shield cover. 

(7) Reinstall the top cover and cover stoppers. 
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Appendix B. Battery Replacement Procedure 

The memory back-up battery is installed in the battery holder on the PC board P8 (PRE-409189) 

inside the apparatus. If the battery is obviously low on power (a memory back-up error indication 

(ErrOO) is displayed at ali times), replace the battery, performing the following steps. 

(1} Remove the top cover and internai shield cover, performing the steps (1) through (4} given 

in Appendix A. 

(2} When the internai shield cover is removed, the PC board P8 is exposed to view. lts location 

is shown in the right figure. 

The PC board P8 is of plug-in type. 

Slowly raise the card ejector to remove 

the PC board from the board shelf. 

While holding the card ejector with 

your fingers, draw out the PC board P8 

from the board shelf. 

REMARKS -------------, 

The battery is installed in the battery 

holder (BAT1} shown in the right figure. 

li 
Board shelf 

\ 

\ 

----------

t 
front panel 

Card ejector 

:r 

Fr 

~ 

Battery 
BAT1 

~-

PS (PRE-409189) 

Board shelf 

Battery holder 

(3) Rem ove the battery by lifting the knob of the battery holder on the PC board P8. 

REMARKS -------------------------------------------------~ 

The battery slips out of the battery holder by lifting the battery holder knob with the card 

ejector facing downward. 
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Appendix B Battery Replacement Procedure (Continued) 

(4) Have a new battery on hand, and install it into the battery helder with the " +" mark on 

the battery up. 

REMARKS 

Battery used: CR2032 Lithium battery 

Battery helder 

"+"mark 

Push the battery 
.,_ Until it is locked. 

CAUTION ---------------------------------------------------, 

When installing the battery, be careful not tc reverse the battery polarity . 

. (5) Reinstall the PC board PB into the board shelf. 

REMARKS 

Align the PC board PB with the board shelf slot, and push the PC board into the board 

shelf, white applying equal forces tc the two card ejectors with your thumbs. After 

pushing the PC board into the board shelf, check if it is securely installed. 

CAUTION --------------------------------------------------~ 

The PC board PB should be installed into the board shelf sc that its component side may 

be on the righthand side (as viewed from the front panel). When inserting the PC board 

into the board shelf, use ca re not to apply excessive forces tc the PC board. 

(6) Reinstall the internai shield cover and top cover, performing the steps (6) and (7) given in 

AppendixA. 
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Appendix C Functions of the Internai DIP Switches 

The PC boards PB (PRE-4091B9) and P9 (PRE-409190) inside the apparatus are provided with DIP 

switches. By using these DIP switches, the PASS/NG tone frequency for comparator operation and 

key buzzer ON/OFF setting can be set. 

To change the DIP switch settings, perform the. following steps. 

(1) Remove the top cover and internai shield cover, performing the steps (1) through (4) given 

in Appendix A. 

(2) When the internai shield cover is 

removed, the PC boards PB and P9 are 

exposed to view. Their locations are 

shown in the right figure. 

The PC board PB is provided with DIP 

switches S2 and S3, and the PC board P9 

is provided with DIP switches S 1 and S2. 

Their locations are shown in the lower 

right figure. (The figure is the one 

viewed from the top side of the board 

shelf.) 

Before changing the DIP switch settings, 

the description of the DIP switch 

functions should be thoroughly read and 

understood. 

(3) After changing the settings, reinstall the 

internai shield cover and top cover, 

performing the steps (6) and (7) given in 

AppendixA. 

C-1 
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Appendix C Functions of the Internai DIP Switches (Continued) 

P8-S2 

SW 1 2 3 4 5 6 7 8 -------- SwitçhNo. 

Switch No. Function Standard Setting 

SW1 OFF 

'-) 
SW2 

• EXT CONTROL connecter PASS relay contact output 

OFF: Relay operation is performed. OFF 

ON : No relay operation is performed (PASS at ali times). 

SW3 OFF 

SW4 OFF 

sws OFF 

SW6 OFF 

SW7 OFF 

sws OFF 

/23 
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Appendix C Functions of the Internai DIP Switches (Continued) 

P8-S3 

SW 1 2 3 4 56 7 8 ~---------SwitchNo. 

Switch No. Function Standard Setting 

• Buzzer tone produced when the key is pushed . 

SW1 OFF: The buzzer sounds. OFF 

ON: The buzzer does not sound. 

• Buzzer tone produced when an external measurement start 

SW2 
signal is received OFF 
OFF: The buzzer sounds. 

ON: The buzzer does not sound. 

• Frequency of the PASS tone from the loudspeaker 

SW3 SW3 SW4 sws Frequency 
ON 

OFF OFF OFF OFF (No tone) 

OFF OFF ON 500Hz 

SW4 
OFF ON OFF 800Hz 

OFF 
OFF ON ON 1 kHz 

ON OFF OFF 1.5kHz 

ON OFF ON 2 kHz ~standard 

sws ON ON OFF 3 kHz setting 
ON 

n ON ON ON 3.4kHz 

• Frequency of the NG tone from the loudspeaker 

SW6 SW6 SW7 SW8 Frequency OFF 

OFF OFF OFF OFF (No tone) 

OFF OFF ON 500Hz ~standard 

OFF ON OFF 800Hz setting 
SW7 OFF 

OFF ON ON 1 kHz 

ON OFF OFF 1.5kHz 

ON OFF ON 2 kHz 

SW8 ON ON OFF 3 kHz ON 
ON ON ON 3.4kHz 
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Appendix C Functions of the Internai DJP Switches (Continued) 

1 D D D D D D D D!l 
123456781<. 

0 

S W 1 2 3 4 5 6 7 8 ---------- Switch No. 

AS-7074 

REMARKS: P9-S1 consists of a switch for selecting either the unit (UNIT)/decimal point (OP) 

internai setting mode or the external setting mode (EXT TEST FREQ DATA 

connector) for the external frequency data interface, and switches for internai 

setting of a unit and decimal point. 

Switch No. Function Standard Setting 

• Unit data external setting/internal setting selection 

SW1 
OFF: EXT (By UTDO-UTD2 signais through the EXT TEST OFF 

FREQ DATA connector) 

ON: INT (By the settings of SW2-SW4) 

SW2 • Unit data internai setting ON 

SW2 SW3 SW4 Unit 

SW3 ON ON ON Hz +-Standard ON 

OFF ON ON kHz setting 

SW4 Other settings kHz ON 

• Decimal point data external setting/internal setting selection 

SWS 
OFF: EXT (By DPDO-DPD2 signais through the EXT TEST OFF 

FREQ DATA connector) 

ON: INT (By the settings of SW6-SW8) 

• Decimal point data internai setting 

SWG SWG SW7 SW8 Decimal point position ON 

ON ON ON DPO +-Standard 

OFF ON ON DP1 setting 

ON OFF ON DP2 

SW7 OFF OFF ON DP3 ON 

ON ON OFF DP4 

OFF ON OFF DPS 

Other setti ngs DPS 

SW8 
REMARKS: For decimal point positions DPO-DPS, refer to Table 3-

ON 

12 Functions ofthe External Frequency Interface. 
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Appendix C Functions of the Internat DIP Switches (Continued) 

P9-S2 

S W 1 2 3 4 5 6 7 8 ----------- Switch No. 

Switch No. Function Standard Setting 

GP-IB exponent part output data in the .6% mode 

SW1 OFF: .6PER (.6: lndicates a space.) OFF 

ON: E+OO 

C) 
SW2 OFF 

SW3 OFF 

SW4 OFF 

sws OFF 

0 SWG OFF 

SW7 OFF 

SWB OFF 
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Table 1. List of Standard Accessories 

No. Accessory Name Qty Remarks 

1 

2 

3 

4 

5 

6 

7 

Powercord 1 About 2.8 m in length 

Voltage conversion adapter 1"1 For 3-pole/2-pole conversion For 100/120 VAC 

Power fuse 2"2 1 A (for 1 00/120 VAC) or 0.5 A (for 220/240 V AC) 

1 installed, 1 reserved 

DCbiasfuse 1 0.1 A (for OC biasing) 

1 installed, 1 reserved 

57-30140 connecter 1 For the external control interface 

57-30500 connecter 1 For the external frequency data interface 

Instruction manual 1 

NOTES 

* 1 Supplied when the power cord is of UL-3P type. 

*2 A lA fuse is supplied when the supply voltage is 100 or 120 VAC, and a 0.5A fuse is supplied 

when the supply voltage is 220 or 240 V. 

(The spare power fuse is installed in the fuse helder in the AC li ne connecter module.) 
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NOTES 

( 1) No part of this manu al shall be reproduced without permission from An do Electric. 

(2) The contents of this manu al are subject to change without prior notice. 

(3) Reasonable efforts have been taken in the preparation of this manual to assure its accuracy. 

However, if you find an error or omission in the manual or if you have any question on its 

contents, contact your Ando dealer. 

(4) Ando Electric assumes no liability ·resulting from any errors or omissions in the manual or 

from the use of the information contained herein. 

Seriai No. AS-7074 

Date of Issue Sept. 1990 (First edition) 

Edited by Ando Electric Co., Ltd. 

(Ali Rights Reserved.) 




