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CHAPTER 10VERVIEW 


In order to carry out maintenance and calibration of the high-accuracy 
portable FFT analyzer, this maintenance manual describes its 
functionings, adjustment, and inspection as simply as possible for each 
board and an entlre instrument. Maintenance procedures are described 
using the flow charts, centering around replacement of the board, so that 
you can see which board is defective . 

Note: 	There are some high-voltageparts inside the FFT. Be fully 
careful when you touch inside. 
When you noticed a trouble with the FFT during its operation, 
turn off power immediately . 

,
~ , " _':: F" . , 
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2-1 Overall Functionings 

2-1-1 Overall Functionings 

An analog signal inputted to this instrumententers the A/D board PZ:2351 

(new)/PZ:2066 (old), where it is converted into a 14-bit digital signal. 


Converted data enters the main logic board PZ :2055 and is stored in the 

internai memory or optional memory board PZ:2060A/B. 


The data stored in the memory is FFT-computed at the CPU or optional 

high-speed operation board PZ:2065 to create screen data. 


The screen data is sent to the CRT controi board PZ:2058 for storage . 


This stored data is sent at a CRT timing to display it on the screen . 


The screen data displayed on the CRT can be printed to the printer 

through the printer driver board PZ:2062 and printer extension board. 


For setting of measuring conditions, etc., their data are inputted from the 

panel key board PZ:2056 and soft key board PZ:2057. 


Panel setting data, AJD data, and screen display data can be stored in a 

floppy disk through the floppy disk controller board PZ:2063. 


They can be also stored in a CMOS memory card. 


All the software for this instrument is contained in the ROM board 

PZ:20S9. 


Power input from an AC line is converted into a DC voltage required for 

each board at the power board PZ:2067/2068. 


The SG board PZ:2046 converts computed data into analog data through 

a D/A converter for output. 
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2-3 Functionings of Each Board 

2-3-1 A/D Board PZ:2066 

Table of Contents 

1. Outline 

2. Block Diagram 

3. Input Circuit 

4. Attenuator Circuit 

5. Head Amplifier and Range Amplifier Circuits 

6. OVER Detector Circuit 

7. Filter Circuit 

8. A/D Module 

9. A/D Board Contral Data 
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1. Outline 

This board largely consists of a block which processes an analog input 
signal and attenuates (or amplifies) it to the input level of an A/D 
conve rte r, filter (anti-aliasi ng filter) which re moves freque ncy 
components outside the band of the signal, analog OVER detector which 
informs that an excessive input single has been applied, controller which 
controi these front-end circuits, and A/D converter which finally digitalize 
the analog input signal to output it as' digital data. 

re 
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4. Attenuator Circuit 

±44mV 
TP2 

FROM INPUT SECTION INCOMBUSTIBLE RESISTER RELAY lO 
0d3 ,- - -, R6 

r - - -"" 

'Q.,.1~7.J..._...:.JW"",,-,r-_ ~~AD AMP 
,--V-.C_I_---t RESISTOR NETWORKS . , . SECTIONRR129, LKS· .. , 968K 

.5 

LK5 
AG2119 

l 

An'-----.......-=---.. A l 


(LKS DRIVER) 

This circuit is designed to aHenuate an input signal to within the input 
range of the head amplifier (max. 44mV). It attenuates the input 
signal to OdB, -30dB, and -60dS by the relay K5 and analog 
switches U2 and U3. 

The variable trimmers VC1 and VC3 are to compensate a change of 
frequency characteristic at the attenuator circuit ; VC1 makes 
compensation for ATT-30dS (input sense: O to -20dB), and VC2 
makes compensation for ATT-60dB (input sense: +30 to + 1 OdB). 

R6 is a nonflammable fuse resistor and protects internai circuits 
agai nst excessiv e input. 

The table on the next page shows degrees of attenuation by a 
combination of contral signals ATT and Al. 

maintenance-AD-3S24/2S-V 1.a Page 11 



Table 1 

SENSE 
RANGE 

+30dB 

CONTROL 

ATT 

1 

Al 

1 

TOTAL 
ATIENUATION 

-60dB 

+20dB 1 1 -60dB 

. +1 OdB 

OdB 

-10dB 

1 

1 

1 

1 

O 

O 

-60dB 

-30dB 

-30dB 

-20d8 

-30dB 

1 

O 

O 

O 

-30dB 

adB 

-40dB 

-50dB 

-6adB . 

..

O 

O 

O 

O 

a 

a 

adB 

adB 

adB 

-30dB for An "1" Change over 
OdB for An "O" by the relay LK5 

-60dB for Al "1" Change over 
-30dB for Al "O" by the analog switches U2 and U3 
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RESI STER 
NETWORK S.6Kx2 

-, 27R 

C17 

RESISTER NETWORKS 
R16 RR1JOA 

.SV ·SV lJ 

TP4 

y 

MPX US HC 40S2F 2r2 
Yo y, Y2 Yl 

5. Head Amplifier and Range Amplifier Section 

100KF RESISTER NETWORKS 
R17 RR130A 

R62 
lOK (OFFSET CANCELj 

· 12V 

These circuits amplify (or attenuate) the signal atte-nuated by the 
attenuator to an appropriate signal leve I (±O.224V) . 

The head amplifier (U4) has its amplification factor fixed at +30dB, and 
the range amplifier (US, 6) is a programmable gain amplifier. 

The table for the rang e amplifier is shown on the next page. 

.12V
R7 

R20 

OJ 
 470R 
ROS .6 
ZENER 

RANGE 
0 6 AMP 
ROS .6 
ZENER 

12 14 15 11·12V 

R&l 
lOK 

- -T 

r-~~~~~~V~-,lD' 

+--\"II\,-+-+--4:--W'l.----I 8 I 
9 I 

~--'\IYr--+-~7--~"v'\.-----4 6 , 

t----'\,..,.,.-----w\-~ 4 I 
- 5 
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SENSE CONTROL AMPlIFlER 
RANGE A2 A3 

+30dB 1 1 -16dB 

+20dB O 1 -6dB 

+10dB 1 O +4dB 

OdB 1 1 -16dB 

-10dB O 1 -6dB 

-20dB 1 O +4dB 

-30dB 1 1 -16dB 

-40dB O 1 -6dB 

-SOdB 1 O +4dB 

-60dB O O +14dB 

The circuit connected to th e non-inverting terminal of U6 is to overr ide 
the offset caused by the input bias current of U6. 
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. VTH 
(062S V) 

-VTH 
( -0 .625 V) 

R74 
10KF 

2 
"tIr...----- TRACK 

~6-,.-_±O_. 5_V_-L:~ti-:-:--.-....J.:L.-tSZ~~+--r---.:t;.ILTER 

ANALOG SWITCH 

.SV 

R3 ? 

RJ6 
470R 

1.2K 

(LEVEL CONVERT) 

CJ1 
~ 100P· 

6. OVER Detector Circuit 

TRACK OUTTRACK IN 

t 

TO±O 224 

SECTlON 

(OVER DETECTOA) 

This circuit changes over AC/AD coupling af ter the rangeamplifier, 
provides a connection to the option-09 (tracking card), and makes OVER 
detection. 

With a reference voltage (±Vref) given from the A/D module, the OVER 
detector circuit generates a threshold voltage VTH for the analog 
comparator. 

The threshold voltage has been set to ±0.625 which is 125% larger than 
the maximum voltage of ±0.5V here. (Amplification of the amplifier U23 
is 2.24 times, where ±0.224V changed to ±0.5V) 

- VREF 
(-SV) 
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When signal amplitude is within a range of ±VTH, comparator output is 

High (+ 12V) . When exceeding ±VTH, however, it is Low (-12V). 


In this state, however, it is not available as a log ic signal . 


Therefore, the following circuit (Q6) converts it to the TTL level for output. 


Comparator Output Compared with Input Signal Amplitude 


+12V 

-VTH +VTH 
Signal Amplitude 

(-O.62SV) o (+O.62SV) 

-12V 
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7. Filter Circuit 

TO 

R79 

IK 

C91 
ISOP 

R4S 

lK 
 FilTERS 

OFFSET ADJUST 
29R80 	 lK VR4 

BUFFER t;h 
~. R97 V 

-sv 
~4~ __1~. 
. l . .I lHR-4-1S3MA 

•av -sv . 1SK,4 
'- .. -- .. .. . 

C1S1S,4 

(lEVEl CONvEP,n 

IN U14 AMl-26 II) 

7 

30 

OUT 

.AMZ-27 
~ 
u.. 
u.. 
o 

34 33 32 31 

>--_~-J....-<JAlO MOOUlE 

R9S 
3.9K 

R41 R43 R44 R42 l ijKx4 

, 
o 	 C B A 

FilT ER CONT ROl 

This circuit turns on/of the anti-aliasing filter_ The filter module used has 
an octonary simultaneous Chevishev characteristics. With a 4-bit controi 
signal. it changes over a 10-point cut-off frequency between 100k and 
100Hz for AMZ-27 (AAD11900) and 20k-20Hz for AMZ-26 (AAD12009) 
in 1-2-5 sequence, respectively . 
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The filter is turned on/off by the analog switch es U9 and U10 ; the filter is 
off when FILTPASS = 1, and is on when it is O. 


The 2/2 of U11 is an amplifier to adjust ana log sign al amp li tud e to the fu ll 

scale of the NO module; its gain is about 4-fold . 


(finely adjustment by VR2) Signal amplitude of ±0 .5V is turned to ±2V 
here and outputted to NO module. 

The offset of the filter module is adjusted by VR4. 

Relations between Input Sense Ranges and Respective Seetians. 

SENSE 
RANGE 

ATT 
SECTION 

BUFFER 
AMP 

SECTION 

RANGE 
AMP 

SECTION 

FUNCTION 
FILTER 

SECTION 
TOTAL 
GAIN 

+30dB -60dB +30dB -16dB +19dB -27dB 

+20dB -60dB +30dB -6dB +19dB -17dB 

+10dB -60dB +30dB +4dB +19dB -7dB 

OdB -30dB +30dB -16dB +19dB +3dB 

-10dB -30dB +30dB -6dB +19dB +13dB 

-20dB -30dB +30dB +4dB +19dB +23dB 

-30dB OdB +30dB -16dB +19dB +33dB 

-40dB OdB +30dB -6dB +19dB +43dB 

-50dB OdB +30dB -4dB +19dB +530B 

-60dB OdB +30dB +14dB +19dB +63dB 

I 
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The total gain as far as the A/D section is +3dB at the sensoe range of 
OdB. This is to adjust to FS (= ±2V) of the AJO module. 

For A/D input, it is ±2V (+3dB) at ±1.411V input time. This is for the 
basic sense range of OdB. In other sense ranges, the amplification factor 
changes in an increment (decrement) of + 1OdB (-1 OdB) against +3dB. 

PIN CONNECTION 

PIN PIN 
NO NO 

1 INPUT 60 +8V 
2 GNO 59 N.C 
3 N.C 58 N.C 
4 N.C 57 GNO 
5 N.C 56 GNO 
6 N.C 55 N.C 
7 N.C 54 -8V 
8 N.C 53 GNO 
9 GNO 52 N.C 

10 N.C 51 N.C 
1 1 N.C 50 N.C 
12 N.C 49 N.C 
13 N.C 48 N.C 
1 4 N.C 47 N.C 
15 N.C 46 GNO 
16 N.C 45 N.C 
17 GNO 44 N.C 
18 N.C 43 N.C 
19 N.C 42 N.C 
20 N.C 41 N.C 
21 N.C 40 N.C 
22 N.C 39 N.C 
23 N.C 38 GNO 
24 GNO 37 N.C 
25 N.C 36 N.C 
26 N.C 35 N.C 
27 N.C 34 D 
28 N.C 33 C CONT 
29 OFFSET AOJ 32 B 
30 OUTPUT 31 A 

maintenance-AD-3S24/2S-V.1 .a Page 19 



Filt er Module Con troi 

Log ic Binary Code Negative Logic "1" : 0V (GND) 
"0" : 8V or OPEN 

AMZ-27 AMZ-26 

FC Controi 
DCBA 

100KHz O 1 O O 

50KHz O 1 O 1 

20KHz O 1 1 O 

10KHz O 1 1 1 

5KHz 1 O O O 

2KHz 1 O O 1 

1KHz 101 O 

500Hz 1 O 1 1 

200Hz 1 1 O O 

100Hz 1 1 O 1 

FC Contro i 
DeBA 

20KHz O 1 O O 

10KHz O 1 O 1 

5KHz O 1 1 O 

2KHz O 1 1 1 

1KHz 1 O O O 

500Hz 1 O O 1 

200Hz 101 O 

100Hz 1 O 1 1 

50Hz 1 1 O O 

20Hz 1 1 O 1 
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8. A/D Module 

,----------t---r--------<X.24 5 CIK 

SERIAL 
DATA 

9 
18171615141312
2 
 24 23 22 21 20 
 64,62, 

013 aL 07 [Xl S/L CK 60,41 , 

63 
 40
0---...,ANA 

AOMOOULE U13 AMZ·28 
9 IN 

A0107'"'"' AOIOS AOI04 '"'"' AOI01 AOIOO 

10 8 7 6 5 4 3 2 1 
 32 
28 


4 5 10 11 1214 2 3 4 

t--t---+~SD 

10,11 
12,13 

2 

HC74 

SO 

'--+-SH 

t-----t-AOEND 

This circuit converts an analog signa l into a digital signal to output data. 
U 13 is an A/O converter and its peripheral circuit prevents A/O data from 
being returned when it overflows . 

Oetails are described later. 
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http:t---r--------<X.24


5 

10 

15 

20 

25 

30 

Pin Layout of ND Module 

PIN 
NO 

LOGIC 
SIDE 

PIN 
NO 

ANALOG 
SID 

1 AD1DO 64 A.GND 
2 AD1 D1 63 ANA-IN 
3 
4 

AD1D2 
AD1D3 

62 
61 

A.GND 
OFFSET 

AD1D4 60 A.GND 
6 
7 

AD1D5 
AD1D6 

59 
58 

N.C 
N.C 

8 AD1D7 57 N.C 
9 AD2DO . 56 N.C 

AD2D1 55 N.C 
1 1 S/L 54 N.C 
12 DO (MSB) 53 N.C 
13 D1 52 N.C 
14 D2 51 N.C 

D3 50 N.C 
16 D4 49 N.C 
17 D5 48 N.C 
18 D6 47 N.C 
19 D7 46 N.C 

21 
D8 
D9 

45 
44 

-REF 
N.C 

22 D10 43 +REF 
23 D11 42 N.C 
24 D12 41 A.GND 

D13 (LSB) 40 A.GND 
26 DATA STROBE 39 N.C 
27 N.C 38 +12V 
28 S/H 37 N.C 
29 N.C 36 +5V 

CLK 35 N.C 
31 N.C 34 -12V 
32 A/DEND 33 N.C 
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A/D Module Signal Names 

AD1DO-Dl 

1 st AlD conversion data internai to the module 


AD2DO, D1 
Upper 2 bits of the 2nd AlD conversion data internai to the module 

S/L 
Timing signal to convert AlD conversion data from parailei to serial 

DO-D13 
14bit AlD conversion data (parallel) 

DATA STROBE 
STROBE signal for 14bit A/D conversion data (parallel) 

S/H 
CLK signal given to the sampling/holding circuit inside the module 

ADCLK 
CLK signal given to the timing generator inside the modle 

ADEND 
Timing signal when externally conversion AlD conversion data from 
paralIei to serial 

-12V, +5V, +12V 
Power source used inside the module 

+REF, -REF 
Gives the reference voltage of ±8V to the comparator of the OVER 
detector circuit of the analog board . 

OFFSET 
Terminal to give offset to the module 

ANA-IN 
Analog input for the module; FS = ±2V 

A/D Data Aliasing Detection Circuit 
.sv 

SD 
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A/D Board Controi Circuit 

OFfSCi M(X)ULE (OP-D8) Si'vHCi 
INPUT DATA CCtHSC~ FILTER CONTRClRELAY CONTROL 

\1.--------..\,,----,\I.-------~ 
FLT 

GNO AC TE ST OFF ATT TRACK CTRL FLT 

OP DO l 2 J • 5 6 7 OP 08 g '0 " IDC OP SET A' A2 AJ D C B A PASS 

12 
OP [SlB II\ UI8 HC59551 ClK 

4 9 14 9 
DATA 

(Seri;l-;?örailel)TO~Tic;t.l 

+SV VDSV 

6 

4 

J2-20B 
SR-STB 

HC14 
2 

7 

~ 
J2-20A 
ST-CLK

SR-DATA ~--o<: 

~ J2-20C 
SR-DATA1K 

PHOTO COUPLER PH6 

TLPS21-3 

\4 9 
UI9 HC595 

ST8 
Ull HC595 ex 

S 

2 

14 

SR· SR S~ 


DAlA ClK SiS 
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AlD Module Block Diagram 

AD CLK TIMING 
GENERATERS/H 

V DATAANALOG DATAr----S/H A D C PROCESSO RIN OUT 

DAC 

A/D Module Timing Chart 

AD CLK LfL 
~~.... 191mS 

HOL DSAMPLES/H J 
MSB LSB 

AD END u 
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5 

10 

15 

20 

25 

30 

35 

9. AID Board Controi Data 

Serial data is 40 bits (5 bytes) . 
A transfer order os common for 
both A and B channels 

OP-08 	OFSET MODULE 
INPUT DAT A (12brt) 

ANALOG OPTION DATA 
OP-10, TRACKING FILTER CARD 

12, ENVELOPE CONVERSER CARD 
11, CONDENSOR MICROPHONE CARD 
16, SENSOR POWER CARD 

etc. 

SIGNAL 

DONT CARE 

FILPAS 

FIL, 1 

FIL,2 

FIL,3 

FIL,4 


TRACK 
A3 
A2 
A1 
An 
OFFSET 
OP 
TEST 
ACIDC 
GNO 
OP 011 

10 

9 

8 

7 

6 

5 

4 

3 

2 


0 

OP, 7 

6 

5 

4 

3 

2 


0 

PI.NO 

0 

1 

2 

3 

4 


6 

7 

8 

9 


11 

12 

13 

14 


16 

17 

18 

19 


21 

22 

23 

24 


26 

27 

28 

29 


31 

32 

33 

34 


Transfer 
Direction36 
 ,
37 


38 

39 
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2-3-2 Offset Module (AMZ-29) 

This module is a programmable DC generator. When it is attached to the 
analog board of the main body, it gives an offset voltage to signa l source 
GND. It is a standard attachment for the 100kHz type, and optional one 
for the 20kHz type. 

The output voltage of this module is ±150mV (maximum) . The module 
receives 12bit data and perlorms D/A conversion inside for out put. 

An input data format is offset binary. 

LSB LSB Output Voltage 

1111 - 1 +150mV (+FS) 

1000 -1 +1 LSB 

1000-0 OV 

0111-1 -1 LSB 

0000 - 0 -150mV (-FS) 

OUTPUT 

~ 
~ VREF 
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2-3-3 Main Logic Board PZ:2055 
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2. CPU Section 

The CPU of this instrument is the 16bit CPU HD68HCOOO-10 made by 
Hitachi. It uses 1 OMHz clock. 

All the hardware of this instrument is controlled by this CPU. 

Except that the DMAC serves as the bus master at sampling time, it 
always exists as the BUS master and one CPU takes care of 
measurement, computation, display, and controI. 

A CPU clock is input to the CPU at 10MHz by frequency-dividing the 
output from an quartz oscillator (source oscillation: 40.000MHz). 

All the other ICs in the logic section, which require the clock, use the 
frequency-divided output' of this oscillator. However, the sampling 
system uses the clock of another oscillation source. 

The reset circuit has power-on reset and instantaneous stop detecting 
functions. It outputs a reset pulse of about 200ms at reset time. 

Reset output uses the MB3771 made by Fujitsu. 

The interrupt circuit has interrupt input with level 7-1 priority and is 
connected to the interrupt terminal of the CPU through the 8-3 encoder 
circuit. 

Interrupt priority is as follows: 

Priority Interrupt 
Source 

Meaning \.. Interrupt 
Service 

7 PFAIL Signal to be output when the power 
starts dropping 

Auto 

6 DMAC Interrupt signal from the DMA controller Vector 

5 ACRTC Interrupt signal from the CRT controller Auto 

4 TIMER Interrupt signal from the timer Auto 

3 KEY Interrupt signal from key input Auto 

2 GP-IB Interrupt signal from the GP·IB Auto 

1 FDC Interrupt signal from the floppy disk Auto 

As shown in Fig. 1 Block Diagram, the logic structure of this instrument 
directly connects each circuit block via the CPU bus and accesses each 
circuit as a CPU bus device to controi them. Therefore, the bus controi 
line controi signals from the CPU are connected to each circuit. 

The interrupt acknowledge circuit informs the CPU of responding in the 
auto vector mode because all the interrupt sources except DMAC are in 
the auto vector mode. 
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Fig 2 CPU Block Diagram 

MB3751 TP10 TO RESET HD68HCOOOPS 10 

RESET [ +C 

DIVIDER TP5 

40MHz I-- > 1/4 
L 

X'TAL 1/8 
1/16 

1/2 .n 

\TP3 

OTHER BLOCK 
[ TPl 

TO DMAC 
[TP6 

ENCO 
TERRUPUT SOUR@ ·DER 

CPU 

RESET 
A23 

> 23 

Al 

D15 

BR 16 

BGACK 

DO 
BG 

9 
IPL2 
IPL1 I 
IPLO 

!IACK 

VPA ..--J 

T 

ADDRESS 
BUS 

DATA BUS 

CONTROL 
SIGNAL 

IN 
P9 

INT ERRUPT 
AC KNOWLEDGE 

Test Point Name Function 
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3. DMAC Sectian 

Since this instrument should transfer various data at a high speed , data 
transfer is realized by direct memory access through hardware instead of 
the CPU. 

DMA is penormed by the DMAC and HD63450P S10 which are the 
peripheral ICs of the HD68HCOOO series. 

The DMAC operates by 1 OMHz clock synchro nized with CPU clock and 
is directly connected to the CPU bus . 

The DMAC incorporates 4 DMA channels, each of which takes care of 
the following data transfer : 

CHO Pre-trigger sample A/D data transfer 
CH 1 Post-trigger sample ND data transfer 
CH2 GP-IB data transfer 
CH3 FDC data transfer or ACRTC data transfer 

Note : 	 The following description takes CHO of the DMAC as an 
example. 

ND-converted input data enters the sample controller and a data transfer 
request is sent from the sample controller to the DMAC . 

The DMAC issues a bus request (BR) to the CPU, and when it acqu ired 
the CPU bus, it controls the bus in place of the bus master and (D) CPU . 

The OMAC, wh ich has acquired the bus, starts a memory read cycle and 
transfers data from the sample controller to the DMAC internai buffer. 

The DMAC starts the next memory write cycle and transfers data from the 
OMAC internai buffer to the buffer memory. 

After transferring data from the sample controller to the memory, the 
DMAC opens the bus to the CPU. 

Th e OMAC penorms data transfer in a dual address, cycle stea l mode. 

Since the OMAC bus is an address-data multiplex bus , the butter of the 
DMAC sect ion is used for its seperation. 

Only CH3 allows you to select either FOC or ACRTC as a OMA device; a 
selector has been inserted into the REO line for that purpose. 
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Fig. 3 DMAC Section 
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4. Address Decoding Section 

The address decoding section determines a device's physical address 
on the CPU memory, accesses the device, and creates a device 
response signal to the CPU. 

Since all the devices are connected on the CPU bus, each of the m 
occupies its independent specific memory area in the CPU memory . 

The address decode IC (065006GF) decodes an encoded CPU address 
signal to generate a CS (Chip Select) signal. The CS signal is 
connected to the CS terminal of each device and an arbitrary device is 
accessed. 

Since the CPU bus is asynchronous, it is necessary to return a response 
signal (OTACK) to the CPU when the device is accessed. This signal is 
also generated by this section . 

As the I/O devices have a slow access speed, a wait is inserted inta the 
CPU bus cycle. The moment the wait is generated, the I/O access delay 
circuit generates I/O READ and WRITE signals. 

A BUS ENABLE single is used for controlling the butter of the mother 
board section; when BUS ENABLE is active, data input/output is done 
from outside the butter. 

For the memory map and 110 map, refer to Appendixes. 

Also , as the BUS ENABLE signal is turned inactive in the OMA lACK 
cycle, the vector for vector interrupt can not be generated from outside the 
bus. 
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Fig. 4 Address Decodi ng Section 
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5. Calibration Section 

This instrument incorporates a test signal generator circuit for accuracy 
calibration of the measuring system of the analog block. 

The calibration circuit outputs a frequency signal which allows 8 
wavelengths of rectangular wave with 1 : 1 duty in the A/D data sample 
frame. 

An output voltage can be selected at 7 leve Is by changing the attenuator 
level in accordance with setting from the shift register. 

CAL AlB output is connected to the input section of the Ach analog board 
and Bch analog board via the mother board and is inputted to A/D by 
changing over the input relay of the analog board. 

Fig. S Calibration Section 
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6. Memory Section 

This instrument has 512KW DRAM and 32KW SRAM as standard 
memories. 

The DRAM section has 8 CMOS DRAMs enclosed in 250Kbit x 4bit type 
ZIP package. 

To controi DRAM refresh, address multiplex, RAS, and CAS, the DRAM 
controller MB/430 made by Fujitsu is operated at 20MHz. 

Refresh is of CAS before RAS method and uses no nibble made. 

The SRAM section has 2 COMS SRAMs enclosed in 32Kbit x 8bit type 
SOP package. 

The power source of the SRAM section is backed up by nickel-cadmium 
battery. 
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Fig . 6 Memory Section 
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7. Counter Section 

This instrument has 6 channe ls worth of 16-bit counters for generation of 
va rious timing s and counting It also has a calendar IC for upd ating a 
time and a date. 

The counter has 2 Nichiden-made ICs; ~PD71 054 . Th e functions of 
each channel are as follows : 

IC1 CHO Lower side of the counter for counting AJD data 
sampling times 

CH1 Upper side of the counter for counting AJD data 
sampling times 

CH2 Interval counter f<:)r key repeat 

IC2 CHO Lower side of the frequency-dividing counter for A/D 
sample timing generation 

CH1 Upper side of the frequency-dividing counter for AID 
sample timing generation 

CH2 Frequency-dividing counter for ca lbration test signal 
generation 

C HO and CH1 of IC1 are turned into a 24-bit counter by combining the m 
and down-counted every A/D data sampling. When A/D data samp ling is 
periormed the number of times specified by a preset value, a GATE . O 
signal is turned from Low to High. 

Since a GATE signal is used as a trigger signal gate , a presample value 
at trigger sample time is set to the counters CHO and CH 1. 

Connected to CH2 of IC1 is STOP output of RTC62421 . As th is outpu t 
has an edge every 1/64 second , the counter is down-counted every 1/64 
second. A down-count value is used by the CPU for measuring key 
repeat intervals . 

CHO and CH1 of IC2 are turned into a 32-bit counter by combining them 
and generates an A/D sampling timing by frequency-dividing 5.12 MHz 
source oscillation. 

CH2 of IC2 generates a rectangular for calibration by frequency-di viding 
S/H CLK. 

RTC62421 stores and updates a time and data. Since the power source 
is backed up nickel-cadmium batteries, time updating continues even if 
the system power is turned off. 
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Fig . 7 Counter Sedating 
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8. Sample Controller Section 

The sample controller section receives A/D data from the analog board 
and instructs DMA to transfer data in response to controi commands 
(sample, trigger. etc.) from the CPU. 

The AID data, which is a serial signal, is inputted to the sample controller 
IC (~PD65031) 

Inside the IC, the serial signal is converted inta a paralIei signal and held 
there. 

There are 2 registers inside the IC to hold 2 data; they stores 2 AID 
conversions worth of data. 

For free run sampling, when 2 data are stored, 2 data transfer requests 
are issued to the DMAC for the A/D data in the IC to be transferred to the 
memory. 

In free run sampling, only DMA channel O is used for transfer. 

For trigger sampling, data is transferred through the DMA channel O until 
a trigger signal enters EXT-TRG input, and immediately after an entry of 
the trigger signal, data is transferred through the CMA channel 1. 

For trigger input, select one out of Internal, External, SG, and 
CALiBration as a trigger signal. 

For both externai trigger and internai trigger, the trigger level can be set 
with 8 bits (±1/128 of F.S. step). 

For a trigger position, the ~PD71 054 of the counter section counts A/D 
sampling times,and when sampling of set positions is completed, the 
GATE-O signa l is inputted to the sample controller to enable trigger 
acceptance. 
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Fig 8 Sample Controller Section 
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9. Video OUT Section 

The video OUT section converts a VRAM dot data sent from the CRTC 
board into a v ideo signal. 

Video output is made in the form of seperate video signal at the TTL level 
for the built-in CRT. 

The externai CRT uses composite video output. 

Since the video signal has 4-stage luminance, the CRT board sends 4 
dot signals . They are assumed as voltage changes of the video signal 
by using 4-level D/A converter . 

Fig . 9 Video OUT Section 
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10. System I/O Section 

The system I/O section consists of two 24-bit parailei I/O ICs, flPD71055, 
and is used for hardware controI. 

The first flPD71055 is used for bUller control, EEPROM control, option 
status read, externai input read, and sample controller control. 

The bUller controi circuit consists of two pulse generators, which have 
different pulse width setting, and bUller driver. The I/O section controis 
pulse trigger and bUller disable. 

Since the EEPROM has serial data I/O, it is controlled by DATA, CLOCK, 
and STROBE signals. 

Option status read is conrrected to each slot of the mother board and is a 
4-bit input port to read and option board number. 

External input read is connected to the externai contact input of the rear 
panel to read a contact state. 

For sample controller control, set commands such as FRRErrPG, RESET, 
START, etc. on the sample controller. 

The second flPD71 055 is used for shift I/O control, LED control, system 
control, relay contact controi, and externai contact input controI. 

shift I/O controi serves as a controi signal to set data to A/D shift I/O, 
calibration shift I/O, trigger shift I/O, and SG shift I/O. 

LED controi is used for Illuminating the LEDs on the panel. 

System controi set s memory access disable (MSAVE), GP-IB system 
controller changeover (GPID-SO), and trigger source changeover 
(TSEL" TSEL2 ). 

Relay contact controi activates a comparator judgment output relay. 

Contact input controi provides contact input circuit disable/reset controI. 
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Fig . 10 System I/O Sect ion 
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11. Panel I/O Sectian 

The panel I/O section controls the keys and LEDs on the front panel. 

The keyboard controller TMP82C79F made by Toshiba is used to controi 
key input and LED-on/off. 

The key are arranged in matrix. The TMP82C79F scans every 8 keys to 
fetch a contact state, and when the key is pressed, it issues IRO TO THE 
CPU to the CPU. 

There are 32 LEDs arranged in 8 x 4 matrix, and dynamic lighting is 
employed to illumiante every 8 LEDs. 

Static lighting is applied to 8 LEDs to provide controi without going 
through the TMP82C79F. 

Fig . 11 Panel I/O Section 
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12. GP-IB, FDC Section 

This instrument uses the GP-IB controller PD7210 made by NEC as its 
GP-IB, and 75160 and 75162 as its GP-IB bus tranceivers. 

The DMA is used for data transfer to realize high-speed data transfer. 

Since the FDC section is an optional, a CPU bus signal is wired to a 
connector so that an option board can by connected. 

Fig. 12 GP-IB, FD l/F Section 
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13. Bus Butter Section 

A CPU bus signal is connected to the mother board via the bus buffer. 

The butter becomes active only when 000000-3FFFFF and 600000
FFFFFF are accessed, and it becomes inactive when avector gets on the 
bus. 

A ll the signals are buttered by the current driver butter which contains 
Sch mitt trigger. 

Fig. 13 Sus bufier Section 
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14. Mother Board Section 

The mother board is used for adding optional devices or mounting the 
ROM or ND board . 

Devices are assigned to the mother board slots as follows : 

J 1 ND-Bch 
J2 AxD-Ach 
J3 Signal generator 
J4 Rom 
J5 DSP 
J6 Extended DRAM Extended SRAM may be inserted into 

either 
J7 Spare 
J8 Comparator 
J9 Printer 

Each optio n board has a 4-bit status signal, and when it is inserted into 
the slot, it sends the status signal to the CPU via the mother board , thus 
an option type and its existence being confirmed . 

Fig. 14 Mother Board Section 
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15. Appendixes 

1. Test Po in ts List 

PC : 2055C (Main Board) 1/2 

No. Signal Name 

1 BR 
2 Missing 
3 20MHz 
4 ACRTC .IRO 
5 CPU.CLOCK 
6 BGACK 

7 PIvV 

8 AS 

Descript ion 

Bus request : from the DMAC to the CPU 

20MHz clock 
Interrupt request from ACRTC to the CPU 
1OMHz CPU clock 

'Bus Grant Acknowledge ; bus acquirement 
confirmation from the DMAC to the CPU 
Read/Write ; bus status issued by the bus 
master 
Address Strobe ; bus status issued by the bus 
master 

9 lACK Interrupt Acknowledge; bus status issued by 

10 RES 
1 1 REOO 
1 2 . REOl 
13 RE02 
1 4 RE03 
15 DONE 
16 DMA.IRO 
17 DTACK 
1 8 CA L-OUT 
19 CAL+SV 
20 VCAL 
21 -VCAL 
22 VSG 
23 VB 
24 TIM.IRO 

25 ADCNV 
26 GATE 
27 5.12MHz 
28 SG-CLK 
29 CAL-CLK 
30 TRG.IN 
31 CLK.IN 
32 CLK.OUT 
33 CMP.VIDEO 
34 SEP.VIDEO 
35 VSYNC 
36 HSYNC 
37 CMP.IRO 

the bus master 
Reset ; system reset signal 
ND data transfer request to the DMAC 
ND data transfer request to the DMAC 
GP-IB data transfer request to the DMAC 
FD data transfer request to the DMAC 
DMAC transfer complete signal 
Interrupt request from the DMAC to the CPU 
Bus master data confirmation signal 
Calibration signal output 
Ca libration circuit power 
Ditto 
Ditto 
Ditto 
Nickel-cadmium battery terminal voltage 
Interrupt request from the ca lendar IC to the 
CPU 
A/D conversion timing signal 
Sample precounter output 
NO conversion timing signal source oscillation 
Sampling timing signal 
Calibration clock 
Trigger input 
Sample clock input 
Sample clock output 
Composite video signa l output 
Separate video signal output 
Video vertical synchronism 
Video horizontal synchronism 
Interrupt request from the external start input to 
the CPU 

38 KEY.IRO Interrupt request from the key to the CPU 
39 GPIB.IRO Interrupt request from the GP-IB to the CPU 
40 FDC.IRO Interrupt request from the FDC to the CPU 
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PC : 2055C (Main Board) 2/2 

No . Signal Name Description 

41 +VS1 2 +12V for the system 
42 -VS1 2 -12V for the system 
43 VSG Ground for 12V 
44 +VL5 +5V for the system logic 
45 VLG Ground for the system logic 
46 +VC1 2 +12V for the CRT/printer 
47 VCG Ground for the CRT/printer 

48-50 Missing 
51-54 GNO Ground for the system logic 

PC : 2058 (ACRT Board ) 

No. Signal Name Description 

1 
2 
3 
4 
5 
6 

VCC 
GNO 
2CLK 
RAS,A 
CAS, A 
YADL 

+5V power 
+5V power ground 
ACRTC clock, 4.6MHz 
VRAM RAS signal 
VRAM CAS signal 
VRAM address latch signal 

PC : 2060 (E xtended DRAM) 

No. Signal Name Description 

1 VCC +5V power 
2 GNO +5V power ground 
3 OTACK Data confirmation signal 

PC : 2062 (Printer Board) 

No . Signa l Name Descript ion 

1 
2 
3 
4 

GNO 
HEAD.CLK 
HEAD .STB 
STEP.RATE 

Power ground 
Head power-on pu lse sou rce oscillation 
Head power-on pulse 
Feed motor drive rate signal 
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PC : 2063 (Floppy Board) 

No. Signal Name Oescription 

1 
2 
3 

GNO 
VCC 
CLK 

Power ground 
+SV power 
16MHz clock for the floppy controller 

PC : 2170 (Extended SRAM) 

No. Signal Name Oescription 

1 
2 
3 
4 

VCC 
GNO 
OATACK 
VB 

+5 Power 
Power ground 
Data confirmation signal 
Battery terminal voltage 
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15-1 pe : 2055 (Main Board) Test Point Map 
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15-2 Memory MaP 
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ADDRESS ASSIGNMENT 
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15-3 Option Status No . Assignment Table 

Option Status No. 

OP-01 OXXX 
(Floppy) (at #8) 

OP-02 1100 
(Printer) (at #7) 

DP-03 0010 
(Extended RAM1 N) (at #3 or #4) 

OP-04 0011 
(Extended RAM2M) (at #3 or #4) 

OP-OS 0100 
(Extended RAM 512K) (at #3 or #4) 

OP-06 O110 
(OSP) (at #3) 

OP-07 0101 
(SG) (at #2) 
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2-3-4 CRT Controi Board PZ : 2058 

The CRTC section generates video signals to be sent to the CRT or plots 
display data. 

The ACRTC HD6348CP8 made by Hitachi is used to controi the CRTC 
section, eight 256-Kbit DRAMs (64 x 4 type) for the VRAM, and gate 
arrays for timing generation and P-S conversion. 

The CRTC mainly performs two operations by turn ; reading the VRAM to 
generate a video signal, and plotting display data. Therefore, an ACRT 
memory access is a dual access. 

CD Reading the VRAM 

In this cycle, the ACRTC outputs addresses to sequentially read the 
VRAM, with which the VRAM 
enters the gate array and is turned 
conversion. 

are accessed. 
into a 

The read 32-bit dat2 
video signal by P-S 

Cll Plotting the display data 

In this cycle, the ACRTC reads the RAM to be plotted in accordance 
with a plot command sent from the CPU, and after plotting,it writes to 
the RAM. 

The VRAM has the following configuration to realize brilliance 
modulation, superposition, high speed, etc. 

l Brilliance Modulation 
Waveform o Waveform O , 

HI 

LOW 

Waveform 1 r-
HI 

I LOW 

o 

HI 

LOW 

to eRT 

Waveform 1 
r-

HI 

I LOW 

The dot matrix on the screen is 560 x 400 ; each dot is displayed at 4 
gradations. 

Since the VRAM is in the address space of the ACRTC, you must access 
it via the ACRTC from the CPU. 
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Fig . 16 CRTC Section 
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2-3-5 ROM Board PZ: 2059 

Programs and data are written in the 1 Mbit EPROM-on the ROM board. 

The EPROM used is a 1Mbit (128 K 8) type. Up to 16 of them can be 
mounted on the board. In that case, a ROM capacity is 2 MB. 

Since the address space of the board has 4 MB, it is possible to mount 
up to 4 MB if a jumper wire is changed over by using the 2 Mbit type 
ROM. 

The ROM board does not function uniess it is inserted into J4 of the 
mother board. 

Fig. 15 ROM Section 
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2-3-6 Panel Key and Soft Ley Boards PZ: 2056, 2057 

The front panel has 64 keys and 32 LEDs; they are connected to the 
main board TMP82e79F. 

The keys are arranged in 8 x 8 matrix. They are scanned by the le and a 
contact state is taken in. 

Of 32 LEDs, 24 of them are of dynamie lighting, and 8 of them are of 
static lighting. 

Dynamie lighting is controlled by the le. 

Fig. 17 Panel Sectian 
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2-3-7 eRT Unit 
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1. General Description 

This unit is a chassis typ e character display monitor which uses 7-inch 

90o -deflection P31 non-glare CRT. A supply voltage is DC stabilized + 12 
V . There are three signals, HD (horizontal drive signal) , VD (vertical 
drive signal), and VIDEO (TTL video 
signa ls. 

2. Specifications 

(1) Supply voltage 

(2) Power consumptian 

(3) Input signals 

(a) video signal 

(b) Horizontal drive signa l 

(c) Vertical drive signal 

(4) Image amplifier 

(a) Frequency 

(b) Maximum gain 

(5) Synchronous signal 

(a) HOrizontal scanning frequency 

(b) Vertical scanning frequency 

(c) No. of effective scanning lines 

(d) Horizontal blanking period 

(e) Vertica l blanking period 

signal), to connect to externai 

12V DC ±10% (screen slze 
adjusted at 12V DC), 
Ripple = 1 OmVp-p or less 

18 W or less 

4 V ±1 .SV (TTL level, posit iv e 
polarity), RiseIfall time = 30ns, 
Input impedance =approx. 4k 

4 V ±1 .SV (TTL level, positive 
pola rit y), Pulse width = 4 to 
40~s 

4 V ±1.SV (TTL level, negative 
polanty), Pulse width = 60 to 
1,400~s, Input impedance = 
1kQ or more 

30MHz ±3dB (100kHz as 
reference) 

18dB or more 

25.00 ::t0.3kHz 


60 .00Hz 


342 lines (non-interlace ) 


1O.OO~s 


3.00ms 
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(6) Display sc reen 
(a) Screen size 

(b) Displ ay position 

(c) Geometrical distortion 

(d) Screen inclination 

(e) Horizontal resolution 

(f) Linearity 

(l) CRT 

(8) Ambient conditions 

(9) Structure 

(a) Externai dimensions 

(b) Weight 

(c) CRT mounting angle 

126 ± Smm (h orizontal) x 85 
±4mm (vertical) 

±5mm bot h in the horizonta l 
and vertical directions against 
the mechanical center of the 
CRT 

Trapezoidal distortion (both 
horizontal and vertical) 

2.S% or less, 
Vertical barrel and pincushion 
distortion 2.S% or less , 
Horizontal barrel and 
pincushion distortion 

2.S% or less 

±3mm or less 

100 lines or more (20 fl . at th e 
center at Low) 

10% 

Type E2811831
HT, Phosphor P31, 
Fluorescent Non-glare , 
screen 
Anode voltage Appro x. 10kV 

Ambient temperature , 
(operating) 

: O°C to +SO°C 

Ambient temperature, 

(non-operating) 


: -30°C to +6SoC 
Ambient humidity, 
(operating) 

: 10% to 8S% 
Ambient humidity, 
(non-operating) 

: S% to 9S% 

183mm (w ) x 16Smm (H) 

x 233mm (D) 


Approx. 2kg 


80° ±1 ° against the monitor 

installation surface 
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3_ Connection 

1 ••• 

2 ••• 
3 ••• 
4 ••• 
5 ••• 
6 ••• 
7 ••• 
8 ••• 
9 ••• 

10 ••• 

GNO A f---- GNO 
B 
C 
O 

GNO E GNO 
HolN F HDIN 
+12V IN H +12V IN 
VIDEO IN J VIDEO IN 
VO IN K VolN 
GNO L GNO 

t 
CR6M-l0S-3 .96E(Hirose) 

4_ Input Signal Timing 

Horizontal Drive Signal (HO) 
7.00uS 

Horizontal Video Signal 

10.00jJ.S 
O. 60 !J.S ..- ---40.0jJ.S ---

Venical Drive Signal (VO) O.80ms 

Venical Video Signal 
3 .00ms 

1.00ms 16.67ms ----' 
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6. General Description of Circuits 

6-' Image Amplifier 

A video signal, which was applied to the VIDEO INPUT terminal (CNO-8) 
of the main PCB, is supplied to the eRT neck PCB through the buffer 
amplifier TR8. 

At the CRT neck peB, it is applied to the cascade amplifier formed by 
TR102 and TR101 through R105. This cascade amplifier has gain of 
about 25 dB, and an output signal from the collector TR1 01 is applied to 
the cathode of the CRT (pin 2) through R111. 

C104, C105, C106, and R108 are tp compensate a frequency 
characteristic. 

6-2 Vertical Deflection Circuit 

A vertical synchronizing signal, which was applied to the VD INPUT 
terminal (CNO-9) of the main PCB, is supplied to the IC1 pin 5 
(synchronous pulse input terminal) directly (for positive polarity) or aMer a 
waveform is shape by TR9 (for negative polarity). 

On the other hand, the le, performs internai transmission with the time 
constant by C36, and is externally synchronized by an externai pulse 
applied to the pin 5. The pulse generated in this circuit becomes a 
deflection frequency for the vertical deflection section. 

A pulse from the internai vertical transmission circuit of the IC is applied 
to the internai saw-tooth wave circuit of the same IC, and a saw-tooth 
waveform is generated by C35 externally attached to the pin 4. 

This saw-tooth wave is applied to the output stage input terminal of the 
pin 7 through VR2 (V-size) and R44 and enters the vertical output stage. 

The signal, which entered the vertical output stage, is applied from the 
output terminal pin 1 to the vertical deflection yoke through C31. Since 
this deflection yoke provides deflection in accordance with a current 
waveform, a current flowing through this yoke is converted into a voltage 
waveform at R47 and stabilized by applying feedback to the le1 pin 9. 

6-3 Horizontal Deflection Circuit and High Voltage Generator 

A horizontal synchronizing signal, which was applied to the HD INPUT 
terminal (CNO-6) of the main PCB, is applied to the TR2 base through 
C3, R8, and D2 directly (for positive polarity) or af ter a waveform is 
shaped by TR 1 (negative polarity). 

On the other hand, TR2 and TR3 build up a signal stabilized multi
vibrator, providing a delay pulse circuit of almost 1/2 cycle (horizontal 
synchronism). This delayamount is adjusted by VR1 (H. CENT). 

When a pulse is applied to the TR2 base, the pulse with almost 1/2 cycle 
is outputted from the collector TR3 and applied to the emitter TR4 at the 
next stage. 

The TR4 and TR5 from a non-stabilized multivibrator, repeating 
transmission synchronously with the pulse applied to the emitter TR4. 
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An output from the non-stabilized multivibrator (emitter TR5) enters TR6 
and is applied to the base of the horizontal output transistor TR7 through 
the horizontal drive transformer (T1). This causes TR7 to perform 
switching . 

A defection pulse is generated at the collector TR7 by the transient 
phenomenon that magnetic energy stored in the flyback transformer 
(FBT) at TR7 ON time moves to the tuning capacitors (C22, C23) and 
horizontal deflection coil when TR7 is turned off, and a saw-tooth wave 
current flows to the deflection yoke. 

When this is done , the voltage coiled up by the secondary winding of the 
FBT is rectified by the rectification diode (for high voltage) and applied to 
the anode of the CRT. 

At the anode, a rectification capaCitance is determined by a floating 
capacitance between the carbon section of the eRT display screen and 
internai an ode. 
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Fig.9-1 shows the externa i timing mentioned above. 
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2-3-8 Power Unit PZ 2067/2068 
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1. General Description 

This circuit is a switching power source which generates an output 
voltage required for operations of this instrument out of an input voltage 
of 90 V-264 V AC (no switching tap). 

As shown in the power source block diagram, this circuit consists of the 
fo ll owing components : 

2. Input Section 

1. Noise filter 
2. Rectifier and smoothing circuit 
3. Rush current protective circuit 
4. Controi circuit 
5. Auxiliary power circuit for controi 
6. Drive and switching circuits 

3. Output Section 

1. Output power circuit 
2. Sense amplifier 
3. Auxiliary power circuit 
4. Overvoltage protective circuit and low battery circuit 
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2. Input Section 

1. Noise Filter 

This filter is used to prevent a noise from entering devices from the AC 
line and a switching noise from leaking from the power source to the line. 

This instrument uses an in let type noise filter attached to an input plug. 
Noise is suppressed here once, and then, it is further suppressed by the 
noise filter provided inside the power circuit. 

L1Inlet Type Noise Filter 

N~ .... 

G © - ·..·0 
N 

R1 

..--'--'W'r---l-...,-----..-----.------(( 

N 

~--~-~----~----,( 

2. Rectifier and Smoothing Circuit 

AC (or DC ) input is directed into the diode stack DO to rectify it, and 
charged to the capacitor C7 to smooth it into a DC voltage. 

'--_-=:;,....> Rush Protection 

e? e2? 
Drive & Switching 
eircuits 

3 Rush Current Protective Circuit 

When the power switch is turned on, a charging current to the voltage 
smcothing caoacitor C7 becomes a large current temporarily In order to 
prevent damages on the pattern by this largecurrent, the input current is 
limited by the resistor R1. 

A current flows through th is resister, and a lapse of time required for 
charging the capacitor (when a capacitor voltage increases over a 
certain level), R1 is short-circuited by a thyristor to eliminate power loss 
by R1. 

R14 D? 

R13 

08 

I I 

I I 


T1 
R1 
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4 , Controi Circuit 

The MB3759 P-G is used for a contral IC for this power source, 

This IC is agenerally used for switching regulator controi for the moment 
and is equivalent to the TL494, 

An oscillation frequency for this IC has been set to f = 130 kHz. 

The power sou rce for this instrument has 10 output sections, and this IC 
has only two sense amplifiers for them . For circuit control , therefore, in 
addition to PWM control , magnetic amplifier controi (magnetic PWM 
control) is used for the secondary side (output side : corresponds to the 
secondary winding for the transformer). 

The MB3759 P-G changes a switching pulse width in accordance with an 
AC input voltage to make constant an integrated value of voltage time 
transmitted to the secondary side . 

As this suppresses an output change caused by an input voltage 
change, an output voltage is adjusted by the output circuit to be kept 
constant, in accordance with an output current change. 

Dead time controi is set by an input voltage to the pin 4 (dead time 
controi input) of U1. Its value functions when an input voltage is around 
90V AC, and prevents an ON duty value from spreading. 

R 

R30 

- To Auxiliary Power 
Source Sense Res'slor 

From Auxiliary 
Power Source 

~ 

31 

r--

R32 

R33 ~ 

~R34 

~l-
'--

C26~ --
- ---.-. 

r-

C15 C16 R35 

+IN2 
16 
-IN2 

+IN11 

15 

~~Rc 
12Vcc 

11C2 

F,B3 

10E2 

9E, 

GMD> 

f 

I 

-IN12 

D.T4 

CT5 

CT6 

C18 

J-

~ 
1 .s-; 
~ 

R::}l 

+ :';C20/ 

R3? 1'1 f3~8R.a:; 
~ 

f.- l--

,--

~~958.. 
~ 

~ 

To Drive 
Circuit 
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5. Auxiliary Power Circuit for Controi 

Since the controi IC of the switching power source requires a voltage of 
7-41 V DC, and FET gate pulse input 5-20 V DC (gate breakdown 20V 
for K534) , an auxi liary power circuit is required to supply those voltages. 

Basically, th is circuit has only rectif icat ion and smoothing circuits; the 
controi IC senses the voltage smoothed there and controls a pu lse width 
in order to keep a constant voltage . Since the IC has no t been driven yet 
at start time, it is necessary to supply power to the contral IC until the 
power c ircuit starts operating. To this end, a circuit to supply power at 
start time is connected. 

.-------_+_10 Ul+INl 

.------+ 10 DRIVER CIRCUIT 
-L3 

"-----,~ lO U 1 Vcc 

L4 013 

012 
0 11 

C22 

Tl 
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con troll e r _JV'\ho-----I--_+_~ + 

6. Drive and Switching Circuits 

In the power MOS FET, switching Iosses depend on the rise/fall speed at 
switching ON/OFF time. Therefore, the drive circuit must have high 
instantaneous power driving capability. There is generally no problem if 
the controi IC has such a driving capability. 

However, the MB3759 has the driving capability of only about 250mA; in 
this case, it is necessary to provide another drive circuit to enhance the 
current driving capability. 

This circuit mainly uses 4 transistors to amplify a current. 

Tl 

06 

from Cl -.:.....-------~-r-_; 
C11 R10 

~ 
05 ~ 

from ri '205 
Rl1 i..?;.-;,\ fRls 
04 ~ 

\ 
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3. Output Section 

1. Output Power Circuit 

The output power circuit has different output controi circuits for each 
output and makes up for an output voltage drop in accordance with the 
current change of the output section to keep output constant. 

The controi system used for this circuit is called a magnetic amplifier. 

As it is also called a magnetic PWM controi system, this system makes 
use of the characteristics of the magnetic amplifier (magnetic core with 
rectangular magnetization characteristic) to obtain a constant voltage by 
adjusting the pulse width of the voltage coming from the input side, as 
required. 

The voltage thus obtained is amoothed through the diode capacitor. 

T1 

2. Sense Amplifler 

This circuit senses each voltage of the output section, and the output 
current of the power source for the CRT and logic. 

For the C RT and logic circuits, the voltage and current are controlled by 
the SA728. For the other SG and analog power sources, only the 
voltage is controlled; TL431 is used for this controi element. 

maintenance-AD-3524/25-V .1.a Page 77 



3. Auxiliary Power Circuit 

Since an OP amplifier is used to controi the voltage and current in the 
CRT and logic power circuits, an auxiliary power circuit is required as a 
drive power source for this OP amplifier. 

This au xiliary circuit consists 	of simple L and C smoothing circuits. 

T1 

+ 

4. Overvoltage Protective Circuit and Low Battery Circuit 

This overvoltage protective circuit is also provided to prevent an 
overvoltage of supply power from being applied to the CRT and logic 
sections. 

When an overvoltage is generated in the output section and app lied to 
the logic circuit (CRT, printer, etc .), this protective circuit immediately 
stops the power source to protect the circuit. 

After this circuit operated, even if the circuit is restored to a normal 
condition, it is necessary to bring it up in several tens of seconds through 
several minutes. 

The low battery circuit issues a low battery signal before a logic circuit 
voltage falls in order to protect it when power is turned off, and causes 
data to be fetched . 

5. AC/DC Power 	Supply Specifications 

Input condition 90-264 V AC (continuous operation) 
110-370 V DC (continuous operation ) 

Output efficiency 70 % or more 

Output channels 10 channels 

Output 5V (Logic), 
12V (CRT, printer, F.D.), 
±12V (for SG), 
+5V, ±12V (for analog Ach), 
+5V, ±12V (for analog Bch) 

Oscillation frequency 130kHz ± 10% 

Power drive system PWM system and magnetic amplifier system 

Protective circuits Rush current limiter, 
Output overvoltage protective circuit (=5V for 
logic, + 12V for CRT), 
Output overcurrent protective circuit (for 
logic and CRT, at I = 20A) 
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2-3-9 Floppy Disk (Option) 

The FDC used is the WD37C65 made by Western Digital. The floppy 
disk drive is controlled by sending a command to this IC from the CPU. 

Data transfer is DMA transfer. 

Of the two pulse generators provided, one is connected to the MOTOR 
ON signal to run the motor for a specified period, and the other one 
generates the DACK signa l at DMA transfer time. 

Fig . 20 FDC Section 
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2-3-10 Video Printer (Option) 

The printer unit used is the L TP452B made by Seiko Electranic Industry. 
This is a thermal printer and uses an in-line head (640 dots) . 

Since it uses the in-line head, there is only one step motor in the paper 
feed direction . Therefore, the printer contral board has one IC (T062803 
made by Toshiba) to contral the paper feed step motor. 

Every time one rise edge is issued to this IC fram OUT port, the step 
motor advances one step. Since the maximum speed of the step motor 
is 200 pps, intervals of 5 ms is generated by the step rate generator and 
monitored at the IN port . 

PAPER EMPTY and HEAO UP/DOWN signals are coming from the 
printer unit and monitored at the IN port. These signals are also inputted 
to the decoder where H EAD STROBE is generated. When conditions 
are not met, power to the head is prohibited hardwarewise. 

As the in-line head is connected to the output of the shift register inside 
the printer unit, printing data is serially transmitted 640 bits from the 
board and set in the shift register located inside the head . 

Next, when you turn on the head to print, do so sequencing in 5 times 
because the head is of 128 dots. 

A head power-on time is determined by the head strobe pulse generator. 

Since the power-on time must be changed in accordance with a head 
temperature , the thermistor attached to the head is used to make a 
transmission circuit to periorm automatic compensation so that the pulse 
width will correspond to the head temperature. 

Page 80 maintenance-AD-3S24/2S-V 1.a 



015 

Fig . 19 Printer Section 
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2-3-11 1M-/2M-Word Memory Card (Option) 

The 1M-/2M-word memory card is an extension memory with 1 M
word/2M-word DRAM. 

If this option is installed, the 2CH FFT main memory is extended and 
various functions are added. 

The 1M-word memory card installs 16 1-Mbit (256K x 4) DRAMs, and 2M
word 32 of them. 

The DRAMs are controlled by the MB1430 (made by Fujitsu) which 
employs CAS Before RAS Refresh. As a clock, D25 MHz axynchronous 
with the CPU is inputted to realize high speed. 

A standard option slot is J6, but when you install two cards, the 2nd one 
may be inserted into J3 or J5. The 1 st one must be in J6. 

There are slide switches on the board. When installing two cards, set 
them to O and 1, respectively. 

The following shows memory addresses depending on a combination of 
the slide switch setting and memory capacitance. 

1 st Card (Switch O) 2nd Card (Switch) 

1 M and 1 M 600000-7FFFFF AOOOOO-BFFFFF 
1 M and 2M 600000-9FFFFF AOOOOO-BFFFFF 

600000-7FFFFF AOOOOO-DFFFFF 
2M and 2M 600000-9FFFFF AOOOOO-DFFFFF 
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Fig . 18 Extended DRAM Section 
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A.19 

2-3-12 512 K-word CMOS Memory Card (Option) 

T he 512 k-word CMOS memory card is an extension memory with 
512 k-word SRAM. 

If this option is installed, the 2ch FFT main memory is extended and 
various functions are added. 

The SRAM contains 32 256 Kbit (32 K x 8) memorys ; in total, 512 k-word. 

As it is backed up by nickel-cadmium batteries, data remains even if 
power is turned off. 

It is inserted into the option slot J5 or J6. When installing it together with 
the extension DRAM, insert into JS. 

SRAM memory addresses range from 600000 to Effiif by 1 MB . When 
installing together with the extension DRAM, the memory addresses must 
be set not to duplicate those for the DRAM. 

For address setting, the number indicated by the rotary switch on the 
board shows the uppermost 4 bits of address. Normally, set to "E". 

Fig. 20 Extension SRAM Section 
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2-3-13 High-Speed Operation Card (Option) 

The high-speed card is an option board to execute internai operations at 

a high speed . Installation of this board improves a processing speed. 


The IC used for executing operations is the DSP PD77230 made by 

Nichiden and the 32 KB Static RAM is placed in the address space. 


So that this Static RAM can be accessed from both CPU and DSP of the 

2ch FFT, their respective buses are connected through a tri-state buffer_ 


Therefore, it is impossible to access from bot h at the same time. 


The access arbitor adjusts an access from the main CPU and DSP to 

controi the buffer so that the buses do not collide . 


As the DSP data bus is 32 bits, the main data bus (16 bits) is doubly 

expanded and connected to the RAM . 


The main CPU first writes the program and computed data in the SRAM. 


Next, it applies an interrupt to the DSP via the access arbitor to start the 

DSP and separate the bus from the main CPU itself. 


The DSP computes data, and upon its completion, it applies an interrupt 

to the CPU to separate the bus. 


The main CPU transfers data from the RAM. 


Fig. 21 DSP Section 
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2-3-14 Signal Generator Card 
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1. General Description 

This card is a programmable signal generator. 


It can outputs the waveform set by the soft key of the main body. 


The following outlines the specifications of this card . 


SG Card Specifications 


Waveform generator; D/A resolution 12 bits 
Data format 2's complement 
Sampling rate 512kHz max. 

Sampling is performed twice 
the NO sampling frequency. 

Contral section; D/A resolution 8 bits 
Filter Tertiary LPF, In-band ripple : 

±0.5 dB max. , up to 100kHz 
thraugh 20Hz, 12-point 
changeover interlocked with 
the frequency range of the 
main body 

Output voltage ±5 V max., 
±5 V offset voltage applicable 
to the output waveform 

S/N ratio 60 dB typical 

Output waveforms Since,square, ramp 
Continuous waveforms such 

as 
since, square, ramp, impulse, 
multisine, swept since, etc. 
I-frame one-shot waveform by 
a single shot, Regeneration of 
analog waveforms of various 
memory data 

maintenance-AD-3S24/2S-V .1.a Page 87 



2. Configuration 

This card mainly consists of l) waveform generator, 2) filter , 3) range 
amp/ifier, 4) contro/, and 5) /ogic blocks. 

The following figure shows an overall b/ock diagram. 

Fig. l SGcard B/ock Diagram 
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3. Description of Functionings 

1) Waveform Generator Block 

The waveform generator block converts (D/A) 12-bit waveform data from 
the logic block and outputs as an analog waveform. 

The D/A converter used is a unipolar, current output type. It is turned into 
bi polar output by giving an offset current from the externa!. 

Thus, the D/A converter outputs +2mA current when the waveform data is 
at +full scale, OmA when at O, and -2mA when at -full scale. 

The reference of this D/A converter is programmable, can be set with the 
full scale of 4 Vand 8-bit resolution. 

The D/A converter output "±2mA" is made when all the reference data 
are "1" (full scale). 

Naturally, the full scale of the D/A converter decreases as this reference 
does . 

The current output of the D/A converter is i-v converted through the 
deglitcher circuit, and a waveform voltage of ±1 .SV max. is outputted. 

The deglitcher circuit is a circuit is a circuit which, in order to eliminate 
glitches appearing in D/A output when D/A data changes, eliminates 
them, holding previous D/A output until this D/A output is stabilized . 

It is a sampling state when the signal DTSTB from the logic block is "1 ", 
and a holding state when it is "O" . 

\rel SG ::ATA 

Q:A SEC710N DEGLlTCHEH SEC710~OTSTB 
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2) Fi lter Block 

The filter used is 2 teniary Chevishev type low-pass filter. 

It compensates the in-band frequency characteristic of the waveform 
generating DIA convener and attenuates high-frequency components 

Although a filter gain is O dB, a peak of +0.55 dB is given in a cut-off 
frequency in order to compensate the DIA converter characteristic 
mentioned above . 

The out-band suppression ratio of the filter itself is -46 dB. 

With this combined with the out-band frequency characteristic of the DIA 
converter , the SG card has a typical out-band suppression ratio of -60 
dB in total. 

A transmission zero point is located at 4.5 times the cut-off frequency 
(frequency range ). For a frequency range, it is changed over at 12 points 
by a 4-bit controi signal (FL T1-4) from the contral unit in 1-2-5 sequence, 
being interlocked with the frequency range of the main body, ranging 
from 100kHz to 20Hz. 

A mini mu-m range of 20 Hz is set in case of SG-off or DC output. 

The frequency characteristic of the filter and list of frequency ranges 

follow. 


Fig. 2 FILTER SECTION 

(FROM CONT?OL SEe ) 

... 
II: 
II: 

,------------...,.----------.------FLTl 
r------------t-ro--------r.----  FU2 
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Table.' Frequency Range and controi data 

FREO RANGE FLT 4 FLT 3 FLT 2 FL T , 

, 00 KHz O O O O 

50 KHz O O O , 
20 KHz O O 1 O 

10KHz O O 1 1 

5 KHz O 1 O O 

2 KHz O , O 1 

, KHz , O O O 

500 Hz , O O , 
200 Hz , O , O 

'00 Hz , O , 1 

50 Hz , , O O 

20 Hz , , O 1 
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Frequency Characteristic of Filter 

The figure below shows the frequ ency ch aracteristi c at cut-off frequency 
fc = 5kHz. 


The FFT simple x does not allow observation of this filter characteristics 

(cut-off frequency, transmission zero point) because it is interioeked with 

the frequency range of the main body . 


It is necessary to observe with another FFT analyzer. 

The in-band enlarged view and out-band frequency characterist ic are 

shown together . 


A gain of 1 div has been adjusted in-band; 2 dB/div . 


The transmission zera point is 4.5 fe,- inband ripple = +0.55 dB max . 


Fig . 4 FILTER CHARACTERISTIC 
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3) Range Amplifier Block 

It amplifies or attenuates waveform output from filter . Here, amplitude is 
set by 10 dB step. 

Finer setting is done by changi ng the reference of the D/A converter in 
the signal generator in 1). 

Also, the output waveform of the range amplifier can be given an offset 
voltage of ±5V max . with S-bit resolution. 

This also allows only either of positive and negative polar output 
waveforms . 

The following shows setting data for each range. 

Table. 2 RangeAmp Gain and Controi Data 

GAIN RNG 1 RNG 2 RNG 3 

+10 dB O O O 

O dB O O 1 

-10 dB O 1 O 

-20 dB O 1 1 

- 30 dB 1 O 1 

-40 dB 1 1 O 

-50 dB 1 1 1 

4) Controi Block 

Serial data from the main board of the main body are converted into 
parai lei data and used as data for the controi unit (48 bits). 

The breakdown of the analog data is 8-bit reference data (RDTO-7), B-bit 
offset data (ODTO-7 ), 4-bit filter frequency range data (FLT1-4) , and 3-bit 
range amplifier data (RNG 1-3), and that for the digital data is 1-bit single 
action (MODE), 15-bit SG-CLK frequency division, 1-bit memory scan 
(RUN), 1-bit address clear (ACL), and 4-bit memory size data (MSO-3) . 
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Fig. RANGE AMP SEC TION 
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Tab le . 3 Memory Size and Controi Data 

MEMORY SIZE MS O MS1 MS 2 MS 3 

256 wd O O O O 

51 2 wd 1 O O O 

1 kwd O 1 O O 

2 kwd 1 1 O O 

4 kwd O O 1 O 

8 kwd 1 O 1 O 

16 kwd O 1 1 O 

32 kwd 1 1 1 O 

64 kwd O O 1 1 

128 kwd 1 O 1 1 

256 kwd O 1 1 1 

512 kwd 1 1 1 1 

Table . 4 SG Serial Data Format 
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5) Loglc Block 

T he waveform data i 6-bit from the main board is transferred to the SG 
internai memory by accessing the data input port o f the SG (address 
OOftffOh). 

In the SG card , when the waveform data is fetched inta the internai 
memory, the address generator increments the address . 

To transfer, therefore, you only need to access the identlcal address. 

The internai memory has two memory blocks, each of which has a 
capacity of 12 x 256 Kbits ; totaling 12 x 512 Kbits. 

The memory is controlied by the DMA controller. The size of the memory 
used can be specified by sending 4-bit size data (MSO-3) to the address 
generator (256-512 Kword) . 

The data to controi the timing controi logic and address generato r are 
transferred from the main board as serial data, converted into para ilei 
data inside the SG card, and sent to each block of the analog circuit's 
controller. 

While the waveform data is being written into the internai memory, the 
mode is switched from RUN to CPU and the data register is cleared to all 
O. When the mode is switched from RUN to SCAN, the address continues 
to be incremented synchronously with SG-CLK, the waveform data is 
outputted from the memory inta the data register. 

The address generator forms a ring counter which increments the 
address from O again when a specified memory size is exceeded. 

Since SGCLK is two times A/D sampling CLK, for example, in order to 
output the data from the SG board 1,024 points worth of time data from 
the SG board, 2,048 points worth of data must be written in the memory 
in advance. 

Since the 100kHz version uses the digital filter in a range of 100Hz or 
less, and the 20kHz version uses it in a range of 20Hz or less, SG-CLK 
does not ch ange. So, it is necessary to frequency-divide SG-CLK on the 
part of the SG card. To frequency-divide SG-CLK, the CHO of the 
~PD71 054G (programmable timer/counter) is used. 

Also, there are two output modes; the "continuous output mode" whic h 
scans the memory and continuously outputs signals, and the "single 
mode" which outputs one frame worth of signals only when the soft key of 
the main body is pressed. 

In the single mode, pressing the "Single" key clears the address and 
continuously accesses the memory address O. The access to the address 
O continues in a standby state until the "Single" key is pressed again. To 
return to the continuous output mode, press the "Normal" key . 
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2-3-15 Capacitor MIC Card (option) 

General Description 

The capacitor MIC card is an option for the 2ch FFT. This allows you to 
measure a sound by connecting a Lyon or 8&K capacitor microphone . 

OP-11 : Exclusive for the Lyon capacitor microphone 

OP-11 A : Exclusive for B&K capacitor microphone 

PZ : 2244 Capacitor Microphone Board 

This board is a DC/DC converter to generate a voltage required for 
driving the capacitor microphone. It boosts a 12V DC voltage supplied 
from the A/D board to +200V and ±15V (+28V: 8&K). 

This board consists of the following circuits : 

1. ON/OFF circuit 

2. Power controi 

3. 200V generator 

4. ±15V generator (±30V output allowed) 

5. Analog signal circuit 

Page 98 maintenance-AD-3S24/25-v .1.a 



Capacito r MIC Card Block Diagram 
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1. ON/OFF Circuit 

J 1-4ab 

2SA 1015+12V 
J 1-3ab C39 

+5V 08 ~ FK16Y5V16 U2 

1.8K 

1H1 041.8K
10 

C40 
HCFK16Y5V 

1H1 04 595 

10K13 

8 15 
2SC181S 

07 

Ve: U1 

TL 
1451 

N 

J1 - 14a 1 4b 1 5b 

As shown above, this circuit turns on/off Vcc of U1 (TL1451 N: switching 
current controller) by means of software by using U2 and turns on/off 
+200V and ±15V (±30V) outputs . 

When MIC INPUT is turned on by operating the key of the 2ch FTT 
proper , the pin 15 of U2 is set to +5V (High), +12V is supplied to Vcc (pin 
9) of U 1, and power for the microphane (+200V, ±15V) is outputted. 

When MIC INPUT is off, the pin 15 of U2 is set to OV (Iow) and power for 
the microphone is turned off. 
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2. Power Controi 
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As shown in the left figure, U1 (TL 1451 N) controls the 2 channels of the 
switch ing power source (±15V, +200V). 

An oscillation frequency is about 120kHz, determined by R1 and C1. 

(Should be 100kHz or more.) 

When output is short-circuited, oscillation stops for both 2 channels. 

To restart oscillation, you must turn off Vcc of U1 once. 

Turn off "MIC INPUT" once by operating the key of the FFT proper and 
turn it on again. Oscillation restarts . 

Note: 	 When intermittent oscillation is performed (output seems to 
have more ripples) , check whether an output resistance load is 
given properly . Also, pay attention to a feedback Ibop (whether 
C9 and C 10 values are normal). 
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3. 200 V Generator 

J:2'XV J200V 
LLCY IJ-60T 

"" 

AI7 
.n< 

lS797 04 

O, r-----1--..---I""" :Z5A ,,, 15 

CZQ 

:IQ V lOOP"$ 

The above circuits boosts 12V DC to 200V DC. 

Energy is generated to L 1 by turning on/off the transistor 2SC2553 of 06 

As a result a waveform with a peak of about 57V takes place at the l 

collector 06, Ne xt, the voltage is boosted 3.5 times by D 13-D20 and 
C23-C29, and +200V is outputted . The output voltage is determined by a 
ratio of the resistors R39-41 and adjusted by the controi knob R40, (The 
output voltage is stabilized by the feedback loop,) 

57V 

17,5V 
.J, 

QV 

Voltage Waveform of Collector 06 
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4. ±15V Generator (±30V Output Allowed) 

LF 1·22CK 
LJ .30V( .ISV) 

~.,.c.t----',r-.,::T,-~=c-.--41"t'-,-l-oJ2 ' I 
01 

HI4 
2SA 1015 T?3 

R22 
470 J.3 

,--.r-rvo--, 02 H23 
2SC1B1S 

LFI·22C~ 
LS .30V(.1SV) 

R1S 
.7~ 

TP4 

.J2·4 

The above circuit boosts 12V DC to ±15V (±30V) DC. Energy is 
generated to the transformer TF365 of T1 by turning on/off the transistor 
2SC 1173 of 03 by the controi of TL 1451 . 

12.5V 

+- OV 

Voltage Waveform of Collector 03 

When you want to output ±15V, connect ...IP2, JP3, and ...IP5 with jumper 
wires, and open JP1 and JP4. 


When you want to output ±30V, connect jP1 and jP4 with a jumper wire, 

and open JP2, jP3, and jP5. 


To adjust the output voltage, use the contral knob RV502 of R28. 

Adjust to the following values, respectively: 

For the Lyon microphone ±15.0V(±O.5V) 
For B&K microphone : ±28.0V(±0.5V) 
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5. Analog Signal Circuit 

The analog signal circuit supplies an analog signal from Ihe microphone 
lo the analog board (PZ:2066) by AC coupling. 

C14 CM : 
L2 .: ....... . : E11 05 . ..JN 

J1-9ab ~r-: o J2-3 
- ...... ·..·lr 

J1-10ab J2-2 

• Connector Pin Layout for Microphone 

Lyon capacitor microphone connector 

A: +15 

B:GND 

C : Analog signal input 
D : -15V 

E : GND 

F : N. C 
G : +200V 

~ Applicable connector (opponent of the microphone input 
connector) 

Type TC11 08-12A10-7M 

Maker Tajimi Musen Denki K.K. 


• Inspection Jigs 

Jigs for OP-11 

A +15 V 

B GND(OV) 

D -15 V 

C Analog 

E GND(OV) 

F N.C 

G +200 V 
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2-3-16 Envelope Card 

1. General Description 

For a signal which changes amplitude as if it is modulated, its features 
can be seen even in an amplitude change time , in addition to a 
frequency which is its basis. Therefore, the features of the signal 
waveform can be represented by obtaining the envelope of that signal. 

It also has a funct ion to supply a current to an acceleration sensor with 
amplifier built in; 2 mA and 0.5 mA. 

2. Description of Circuits 

24V Generator Block 

L1 03 03 L2 
+ 12V O-~--'7IIfI"","""-....,......----I :;>I-----t-----{.)\--------r-';QO';'f:'-...,...----<:>+24 V 
IN 04 04 OUT 

R59 
4052 
U19 

,..----y-,3 

C59 

6r-----, 

10 A 

60 9 B 

, 

C64 C65 

C66 


Its operational principle is the same as the charge pump, 

Two capacitors are charged in parallel, and then, they are discharged in 
series , this action provides an output twice larger than an input. 

The circuit shown in the left figure has two of the above-mentioned 
circuit , that is, 4052 arranged in parallel. Since one of them is being 
discharged when the other is being charged , the same action results as 
full-wave rectification of the rectification circuit. 

At this time, changeover is done by the transmission circuit using the left 
4001 on the circuit shown in the figure above, 
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Power Supply Block 

PH1 

O.SmA 

~ 
'+--1-- +24 V 

SIGNAL 
'-----.JJOUTPUT 

This circuit produces 0.5mA and 2mA currents to be supplied to the 
acceleration sensor . The circuit portion, whic h does not contain a 
photocoupler in place of a switch before the FET, produces the 0.5 mA 
constant current, and the other portion produces the 1.5mA constant 
current. 

When obtaining the constant current, it is produced by turning on the 
photocoupler and adding O.SmA and 1.5mA. 
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HPF Block 

6 
OUT PUT 

This circuit provides pre-processing before enveloping . Enveloping aims 
at obtaining the envelope of the signal whose amplitude such as a 
modulated wave . 

If a low-frequency signal is on the modulated wave from the beginning 
the components of the low-frequency wave are contained even at the 
time of enveloping, and they may not be distinguished from those of the 
envelope. 

To avoid this problem, extra low-frequency wave components are cut off 
by HPF in advance . The circuit shown in the left figure is a general 
positive feedback type active filter . 

There are 9 kinds of cut-off frequencies; 20kHz, 10kHz, 5kHz, 2kHz, 
1 kHz, 500Hz, 200Hz, 100Hz, and 50Hz. A constant configuration is on a 
3 x 3 bases; 3 kinds for capacitors, and 3 kinds for resistors . 

With this configuration , changing one of the constants (for capacitors or 
resistors) automatically affects 3 ranges. This option has two of this circult 
one over another to obtain a biquadratic attenuation amount of 24 dB. 

LPF Block 

INPUT 

HIGH PASS 
FILTER 
OUT 

6 LOW PASS 
FILTER OUT 

This circuit also provides pre-processing before enveloping. 

It cuts oif extra high-frequency components before enveloping. 

The circuit shown in the left figure is a general positive feedback typ e 
active filter. 


There are 3 kinds of cut-off frequencies; 50kHz, 20kHz, and 10kHz. 


This circuit is provided only one and obtains a binary attenuation amount 

of 12dB.This LPF can be used as BPF by combining it with the above 

HPF and the anti-aliasing filter of the FFT proper. 
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Envelope Block 

ENVELPE 
OUTPUT 

This part can be referred to the main body of this option, Its operational 
principle is the same as that of the detection circuit of the AM radio. 

This circuit consists of two parts;' one is a full-wave rectification circuit 
called an absolute value circuit, and the other is an integration circuit. It is 
normally deflected plus/minus. 

If a modulated wave is put through the integration circuit as it is it is offset 
in mutual directions and nothing is outputted. 

Therefore, it is necessary to periorm full-wave rectification. 

Next, the envelope can be obtained by putting the signal obtained there 
through the integration circuit and cutting off high-frequency components. 

The time constant of the integration circuit is interlocked with the HPF's 
switching circuit. 

Amplifier Block 

ENVELOPT 
OUTPUTl OUTPUT 
LOWPASS f-l 
FILTER ~ 
OUTPUT 

The signal put through the enveloping circuit is relatively small. 

When its size is not so different from the computational noise level of the 
FFT, it is very diHicult to distinguish il. 

There, a gain of 20 dB must be obtained as required. 
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2-3-17 Comparator Output Card 

1. General Description 

This card is designed to output to an external device the results of 
comparison done at the 2ch FFT. 

2. Specifications 

Comparator output 

No. of relay contacts : 32 1 = Make (Go) 

O= Break (NG), (OFF) 

Electrical specifications 

Device used Photo MOS relay AOV203 
made by Matsushita 


Absolute maximum load voltage 100V 


Continuous load current 1S0mA 


Peak load current 600 mA (1 OOms) 


Output loss 180mW 


Withstand voltage 200V AC 


Total power dissipation 210mW 


ON resistance 8 maximum 


Leak current at break time 1A(1=2S0V) 


Output connectors 

Connector used JI: 36SP064-AG (with J1360A2) 

Opponent connector FCN-361J064-AG (Fujitsu) + 
FNC-360C064-B (Fujitsu) 
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Pin connection 

1 1 

+D10 

-010 

Pin 

A 

8 

32 

+81 

-81 

Functioning 

Mode 

O Outputs comparison results directly to the relays. 
Holds the output until next change of the register. 

Produces relay output by taking the product of comparison 
results and an output enable signal . 
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3. Description of Circuits (Parent Board) 

Decoder Block 

HC133~z f 
"' 

A . 

'

~r 

zouo 

~{
HC244~ , 

r-

, , 
HC244 DATADATA) 

I I 

DACK 

HC244S 

y -
DOU 
DOl 

OfU 

Dfl 

EMA 
HOOE 

This is an address decoder block which selects the comparator output 
board on the side of the main body. 

PAL is used here, by which signals for writing output result data or set 
data required for the comparator output board are generated. 

The lower left circuit shown in the left figure produces the status of the 
comparator output board , and immediately below it is the bus buffer. 
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This circuit mainly aims at driving the relays and latching the data. 

The device used for latching is the 74AC574. 

Since FACT allows you to obtain a syn c source current of 24mA per 
output, this is directly used as a relay driving circuit. 

The flip-flop (to be referred to 2.S FF hereafter) and NOR on the left forms 
a circuit to set the mode of the comparator board. 

The lower FF latches the mode, and upper FF provides an enable signal 
for the comparate output board. 

When the FF, which latches the mode, receives a "O" signal, every time 
the data of a comparison signal from the main body changes,a relay 
output signal leading to the externai also changes along with il. As there 
are 16 signal buses coming from the main body, the relay output also 
change every 16 lines by turn without all of 32 lines being changed at the 
same time. Next, when the FF, which latches the mode, receives "1 ", a 
product with the enable signal appears in the relay output, and the relay 
output signal can be changed by the signal in all of 32 lines at the same 
time. 

The right circuit latches the comparison signal sent from the main body. 
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4. Description of Circuits (ChiId Board) 

Relay Block 

This is a relay output block . It breaks and makes 32 relays by the 
comparison signal sent from the main body . The relays used in this 
block are not generally used mechanical ones with coils , but photo MOS 
relays made of semiconductors . Use of those photo MOS relays allows 
low current consumption and high-density mounting. 

Also, th is block uses a "surge absorber" as an element to absorb a noise. 
This element is a voltage dependent resistor. When a high voltage is 
applied to it, a resistance va lue is lowered to prevent a high voltage fram 
being directly applied to the relays. 

When a load connected to the relays is likely to contain a high voltage, it 
is necessary to attach a fuse for load protection . 

Since relay output is mutua lly insulated, a different ground line can also 
provide contral. 

AOV203 X 32 ERZ.C030K2H 

X32
Dn -----j--. ,---1---,.--- +On 

L-.1r----'---  Dn 
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2-3-18 Mike Filter 

1. General Description 

Connector conversion is made and 20 Hz HPF is inserted so that OP-11 
(microphone power board), which is one of options for the 2 ch FFT, can 
be used with the B & K microphone. 

2. Specifications 

Filter specifications 

• Filter characteristic Bessel 

• Filter mode I State variable 

• Filter type HPF 

• Filter order 2-stage, biquadratic 

• Cut-off frequency 20Hz ± 1% 

• Attenuation factor 24 dB or more 

• Phase 0.10 (adjust when using between 2 channels) 

• Dynamie range 90 dB or more 

• Noise level 120 dB or more 

Input/Output 

• Cable with input connector (connected AD3S24/2S-11) 

• Output connectors; 	 JJ-0723 (made by B&K) 
TC 11 08-23A10-7F 
(made by Tajimi Musen Denki), when the 
Lyon microphone is used 

Page 114 maintenance-AD-3S24f2S-v 1.a 



3. Description of Circuits 

Power Source Block 

Since only the plus power is aupplied, the block makes amiddle points 
to produce the puls/minus power for the OP amplifier 

HPF Block 

A circuit configuration, etc. are the same as the above specifications. 

Since the power used for this filter has the voltage mentioned above , it is 
of AC coupling. Its capacitors are CI and C6. 

For controi knobs , etc., refer to Chapter 4 ADJUSTMENT & 
INSPECTION. 

4. Adjustment 

What You Reguire 

• FFT 

• A08621 

• Power source 

Adjustment of Filter 

This instrument has biquadratic 2-stage filters . First , adjust the 1 st-stag e 
fi Ite r. 

First, connect the power source; + 15V to +28V to J2 No.3, and GNO to J 1 
NoA. 

Remove JPI , connect AD8621 to TP1, and FFT to TP2. 

When this is done, set A08621 to Multisine and connect CLOCK TO 
CLOCK OUT of FFT for synchronous operation . At this time , FFT causes 
the spectrum to be displayed and the window to be set to RECT. 

Turn VR1 so that the cut-off point of the frequency characteristic picture 
on the disp lay will be 13.9Hz. 

Next, adjust the 2nd-stage filter. Connect AD8621 to TP3, and FFT to 
TP4. Setting should be the same as the above . 

Adjust VR2 and VR3 almost to their center position. Then, turn VR4 so 
that the cut-off point of the frequency characteristic picture on the display 
will be 12.5 Hz. 

Connect JPI again, and AD8621 to TP1 , and FET to TP4. 

Set each of them as before . Using VR2 and VR3, make adjustment so 
that the cut-off point of the frequency characteristic picture on the display 
will be 10Hz, and that attenuatian characteristic will be 24 dB or more. 
VR2 is associated with a filter gain, and VR3 with apartiai raise of the 
frequency characteristic, that is, attenuatian characteristic. 
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3-1 Troubleshooting 

3-1-1 How to Identify the Defective Board by Trou ble 

1 . 	When the instrument does not work even if the power is 
turned on, make the following check. 

No operation 

if power is 

turned on 


NG 

NG 

NG 

Remove the 
connector J4. 

OK 

>--'--1 Replace the fuse . 

OK The fuse is 	 Turn the power on/off severaltimes 
at intervals of l minute or more to 

defective. 
L-...________ check that there is no abnormaiity. 

>-_--lThe power source 
is defective. 

OK Check the main 
board.,,-... 


he power circuit i Refer to the LEDs, and Output 
defective. Voltages and Names Table. 

NG 

The power source 
is d efective. 

Note: 	 When the power source is defective, replace the power unit or 
repair the power source . 
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3. 	The power source is defectless, but the instrument does 
not work. 

• Either the power cable inside the Instrument is disconnected or 
the connector is defective. 

4. Although a buzzer sounds 
is turned on, nothing app
there is no relay switchi ng 

and the 
ears on 

sound 

LED 
the e

heard. 

on 
RT 

the 
scr

front 
een. 

panel 
Also, 

Nothing displayed 
on the screen 

NG 

Remove the 
option board. 

OK 
Connector 

contact failure 

OK 
/'-----i The option board 

is defective. 

when there are several option 
board, insert one by one to 
check whether they 
are defective or defectless. 

OK 
The ROM board 

is defective. 

NG 

The main board 
is defective. 
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5. 	Although the LED on the front panel is turned on and a key 
accepting sound is heard, nothing appears on the eRT 
screen. 

Nothing displayed 

on the screen 


NG 

OK 
The CRT unit 
is defective. 

The CRT contral 
board is defective . 

Connect the CRT monitor to VIDEO OUT 
of the rear panel and check whether a 
waveform is displayed on the screen . 
When the CRT monitor is not available. 
check with the oscilloscope whether the 
video signal is outputted. 

6. Although characters 
displayed. 

are displayed, no waveform is 

No waveform 
displayed 

NG 

The NO board 
is defective. 

maintenancer-AO-3524/25-V.1.a 

The main board 
is defective. 

• To check the NO clock signal, observe 
with the oscilloscope the pin 22B of the 
connector J1 or J2 of the main board 
PZ:2066 located on the back of the 
main body. 

• To check the S/H signal, observe with the 
oscilloscope the pin 26B of J1 or J2 of the 
main board . 

• To check the DATA END signal, observe 
with the oscilloscope the pin 29B of J 1 or 
J2 of main board . 
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Powe r Board PZ : 2068 

LEDs, and Output Voltages and Names Tab le 

LEDName Voltage Circuit Used 

CRT and printer 12 V 0206+ VC12 

Main board and option 0106+ VL S SV 

Main board, externai trigger, 040112 V + VS12 
tEtst signal, generation circuit, 

12 V 0402 SG option - VS12 

SV 0403+ VA S 

040412 V Ach A/D board+ VA12 

12 V 040S-VA12. -: 

SV 04Ö6+ VB 5 

12 V 0407 Bch A/D board + VB12 

12 V - VB12 0408 

15 V 0211 Power source for ve 12 contral circu it + VS 2 

1S V 0111 Power source for VL 15 controi circuit + VS 1 
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3-1-2 Troubleshooting of Each Board 

1. Troubleshooting of Power Source 

There are various cases of troubles concerning the power source, 
among whic h major ones are; 

A. 	 Start -up error 

B. Output is made, but functionings are fau lty and unstable. 

"Start -up error" means that when the power switch is turned on, the 
power source stops funct ioning, resulting in an operat ion halt state. 

The following causes are li kely: 

CD Due to breakage 

Breakage due to an excessiv e force applied to the FET, drive 
circuit, etc. 


(The power source does not start up completely) 


• 	 Breakage due to deterioration of diode pins of the PZ : 2068 

(Output comes to stop or disappears sometimes) 

• Due to characteristic deterioration of SeR 

(Although the power source starts up, it stops immediately or is 
very unstable) 

(2) 	 Due to O.V.S. 

When the overvoltage sense circuit stops because eRT + 12V or 
log ic +SV is an overvoltage. 

G> Due to "divergence of circuit constant" 

Divergence of the timing of the start-up circuit . 
Voltage stop of the starting circuit takes place prior to the functioning 
of the main circult . 

As for the item B above, there is nothing wrong with start-up, but the 
output sectio n is affected. 

® A ripple noise (particu larly eRT) appears . 

Unstableness of the primary/secondary circuit 

@ Due to defective parts in each section 

Panicularly , pin breakage or wrong connection of capacitor diodes, 
etc. 
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2. Troubleshooting of eRT Unit 

1. Troubleshooting 

CD No image appears . 

No image 
appears . 

Turn the externai BRIGHT controi knob fully clockwise. 

NO 
Refer to "No Raster". 

NO 
heck the signal source. 

NO 
Replace the TR8. 

YES 

Check TR1 01, 102, and 
0101 of the neck board. 
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ev No raster 

No raster 

Turn the externai BRIGHT controi knob fully clockwise. 

YES 


NG 


NO 

NO 

NO 

NO 

Check the horizontal deflection 
circuit (TR3-TR?) and high voltage 

generator (F .B.T., 010, 12,13). 

Replace the fuse F1. 

Check the power source. 

Check the CRT heater or 
wiring, plug sockei 

Replace 014. 

YES 
NG 
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One hori zo ntal 
raste r 

YES 

Q) One horizon tal ras ter 

NO 
Replace TR1 O. 

NO 
Check a soldering condition , 

~-------i 

connector pins , etc. 

Check the IC1 

(vertical deflection IC). 


® The image flows without stopping . 

YES 

Check for improper adjustment 
or deterioration of the circuit 

parts of IC1 and TR2-5. 

The image flows. 

NO 
Check the signal source . 

NO 
Check IC1, TR2-5 for their 
functionings. 

Page 124 maintenance-AD·3S24/2S,v .1.a 



@ Geometrical distortion is large. 

Geometrical 
distortion is large. 

NO 

Replace the 
deflection yoke. 

(For adjustment, refer to 

Chapter 4 AOJUSTMENT & INSPECTION.) 


® The image is not focused . 

The image is not 
focused . 

NO Check the wirings +C and -O 
~-----1 around the CRT socket for 

their voltage. 

YES 


NO 
Replace the VR7 . 

YES 

Replace the CRT. 

maintenancer-AD-3S24/2S-V l.a Page 125 



2. Voltage Waveform of Each Section and High Vol tage Generator 

Voltage Waveform and DC Voltages of Each Section 

I- ,>1 -1 

3 Basr-C_N_ 8 _ _ _ " ___-, r-T_RS_E_m_itt8 _ _ _ --, r'C_'_ 6oO_pi_n_ __---, rTR _'__---, ,F .B T._Pin _'__ Pi_n_ ___-,

••~ vu~ ro t-n]

. r I ~ ...; . I-- I K -4 H K -1 .. le I V J 

N.<J Pin 6 TA. COlleclO' IC, Pin J 

Nole) H : <!{l .O ;;5. 
~ V: lo.7msJLJTIJLJD Jill~ JUL
~IH 1 I-,v~---I}- I ti --1 I-/H ~ 
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DC Voltages of Each Section 

DC Voltag es of Each Section 
Unit V Unil V Unil : V 
EmitterCollectorBase 

8.37TRl 8.36 0.0 


TR2 
 0.55 

TR3 

0.67 2.84 

0.24 1.28 0.0 

TR4 2.72 0.58 

TR5 

0.71 

0.41 2.78 0.31 

TR6 0.0 

TR7 

0.31 7.69 

- 0.0 

TR8 

-
11.85 1.61 

TR9 

2.12 

0.1511 .95 0.0 

6.34 19.5 6.01 

TR102 

TR10l 

6.01 1.27 1.60 

IC1 1 5.4 

IC1 2 11 .8 

IC1 3 11 .0 

IC1 4 8.9 

ICl 5 0.6 

IC1 6 2.9 

IC1 7 5.1 

IC1 8 0.0 

IC1 9 5.9 

ICl 10 11 .9 

CN-O r7l 12.0 

S1 01 1 -15.4 

S101 2 19.4 

S101 3 11.8 

S101 4 0.0 

S101 5 -
S101 6 470 .0 

S101 7 60 .0 

+B 64.6 

+C 480 .0 

-D -136.0 

F.B.T 6 -

Note: To measure a voltage, use the 
DC range of a digital voltmeter . 
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Pans Mounting Drawing of Printed Circu it Board 

[Neck PCB] 

[Main PCB] 
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3. 	 Precautions for Disassembly 

Note the following points when removing the parts from this instrument 
either in production or maintenance. 

3-' 	When modifying (removing) the parts or wirings of this instrument 
due to a certain reason, be sure to turn off the power and disconnect 
the power supply connector to the monitor. 

3-2 	When dismounting/remounting the anode cap (high-voltage cap) to 
the CRT 

Prepare the 
screwdrivers 1 and 2 
shown in Fig. 17-.1. 

2. 	 The grip of the 

screwdrivers 1 and 2 

must be an insulator. 


3. 	 Fixlng the tip of the 

screwdriver 1 at the 

carbon black section of 

the CRT, CD 


4. 	 Fix the base of the 

screwdriver 2 to that of 

the screwdriver 1.Q) 


5. 	 Holding this state, 

insert the tip of the 

screwdriver 2 into 

inside the anode 
 Fig.17-1 
cap. Q) 

When this is done, a 

high voltage is 

discharged with a 

snap. 


6. 	 Hold this state for about another 5 seconds. Af1er this, the anode 
cap can be removed by unlocking an internai hook fitting with the 
screwdriver 2. 

Note: 	Do not directly touch the high-voltage section (anode cap) 
because a voltage of about 10 kV is impressed the re. Also, a high 
voltage flows here again from somewhere else in instantaneous 
discharge and you may get an electric shock. 
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3-3 When removing the main PCB 

With the power turned off, a voltage of -150V or less is held at C26 This 
is so done to prevent the CRT from flashing at a beam spot. To remove 
the main PCB, follow the procedure below. 

1. 	Remove the CRT neck PCB. 
The CRT neck is relatively fragile . When removing it, pull it out 
backward, twisting it lightly . 

2. 	 If the CRT neck PCB is removed, there appears no beam spot. 
Af ter this, short-circuit both ends of Dll and discharge the -150V 
system. After this, the main PCB can be removed by loosening its 
setscrews . 

Note : Be careful not to touch the compensation magnet (for deflection) of 
the diflection yoke . 

3-4 When removing the CRT 

1. 	 Discharge a high voltage from the anode cap . 

2. 	Remove the CRT neck PCB. 

3 . 	Remove from the main PCB the connector at the end of the line 
coming from the deflection yoke(DY) . 

4. 	After this, remove the screws at the lugs of the CRT. 
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I CHAPTER 4 ADJUSTMENT AND 

Table of Contents 

4 -1 Adj ustment Procedures 

4-1 -1 
4-1 -2 
4-1-3 

4-1 -11 

4-1 -5 
4-1 -6 
4-1 -l 
4-1-8 
4-1 -9 
4-1 -1 O 
4-1 -11 
4-1-12 
4-1 -1 3 

ND Board 
Offset Module 
Logic Block 

Main Board 
CRT Board and Unit 
Floppy Disk 
Video Printer 
1 M-/2 M-Word Memory Card 
512K-Word CMOS Memory Card 

CRT Unit 
Power Unit 
SG Card 
Tracking Contral Card 
Tracking Filter Card 
Capacitor MIC Card 
Envelope Card 
DC Power Box 
Sensor Power Card 
2ch Micraphone Power Card 

4 - 2 Ins pecti o n Proced ures 

4-2-1 FFT Main Body 
4-2-2 Options 
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PZ:2066 
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4-1-1 A/D Board Adjustment Procedures PZ:2066 

Table of Contents 

1. 	 Preparation 

2. 	 Outline of Adjustment Procedures 

3. 	 Coarse Adjustment 


3-1. Visual Check 


3-2. Relay Operation Check 


3-3. Power Source Check 


3-4. Version Setting 


3-5 . Offset Adjustment 


3-6. Frequency Characteristic Compensation 


3-7. '. Test Waveform Observation 


3-8. OVER Detection Check 


3-9 . Offset Module Adjustment (OP-G8) 


4. 	 Fine Adjustment 


4-1. Offset Adjustment 


4-2. Frequency Characteristic Adjustment 


d-3. Full Scale Adjustment 


4-4. Noise LeveiObservation 


4-5. High Harmonic Distortion 
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1. 	 Preparation 

Prepare the lollowing tools and jigs . 

Voltmeter (4 and 1/2 digits or more) 

• 	 Oscilloscope 

• 	 Signal source ---------AD8621 or National VP-7201A 

2ch FFT main body 

Get1er board for the analog board (1 : 1) 

Note : 	 That this is different from one foe logic. 

There is a danger of destroying P.S. 


2. 	 Outline of Adjustment Procedures 

Adjustment 01 the PC2066A1B follows the procedures below. 

CD 	 Coarse adjustment 
Visual, check, operation check, etc., and casing after coarse 
adjustment 

~ 	High-temperature heat run 

He2t run in a high-temperature room (40°C) 


G) 	 Fine adjustment 
Fine adjustment if defectless after high-temperature heat run 
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3. Coarse adjustment 

3-1 Visual Check 

G) Check whether the polarities of chemical and tantalum capacitors 
match the silk . 

CI! Check whether the filter module(U14) is in a correct direction . 
Also , check for the filter type. 

20kHz version---------AAD12009 (20k) 

100kHz version-------AD11009 (100K) 

Q) Check whether the A/D module (U13) is in a correct direction . 

@ Check whether the offset module (U1) is in a correct direction. 
(100kHz version only) 

<ID 	 Check whether the input and output ends of the common choke 
are not replaced by each other . They may be replaced 
sometimes. 

® 	 Check whether the shielding tape does not touch RND, pan pine. 
etc. 

3-2 Relay Operation Check 

Insen the analog board into the main body through the getter board, and 
check that the relays work. 

G) Turn on/off the soft keys AC/DC and GNO, and check that the 
relays are working. 

CI! press OFFSET, and then, ON/OFF, and check that the relays are 
working . 

Q) Press TEST, and then, ON/OFF, and check that the relays are 
working . As a test waveform (square wave) appears on the CRT 
screen, you can check with it as weil. 

@ Increase a gain from +30dB to -6dB by continuously pressing the 
Gain key of Bcn (or Ach) II\JPUT. This causes the attenuator's 
relays to be changed over at a point changing from -20dB to 
-30dB. Change the gain at one stretch, and if a relay sound is 
heard, then, it is O.K. 
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3-3 Power Source Check 

Measure the anlag connector J2 on the anlag board with a voltmeter and 

make sure that there is a voltage . 


Co nnector No. 


(Hi) (Lo) 

-12V S, 6 ABC 1, 2, 3, 4, ABC Make sure of -12V (±I.?.v ) 

+SV 7,8 ABC T Make sure of +SV(±O_W) 

+ 12V 9,10 ABC T Make su re of + 12V (±J.2V) 

OSV 17 ABC 16 ABC Make sure of +SV (±o,'N) 

+8V 022 emitter 1,2,3,4 ABC Make sure of +8V (±O,8V) 

-8V 024 emitter T Make sure of - 8V (±O.~) 

-SV Pin 3 of U21 T Make sure of -SV (±O/N) 
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3-4 Version Setting 

The ana log boards PC2066A and PC2066B for the FFT are the same 
except the filter module(U13). When making adjustment, software must 
be set in accordance with each machine type. Asetting procedure is as 
follows . After pressing the HELP key, "MEM CLR" appears on the soft 
key. Press it. Subsequently, press rightmost f6 where nothing 's 
displayed . This displays the version on the right part of the screen . 

Modes are as follows. 

• MODE ------ Must be OFF. 

• FREO ------- OFF for the 20kHz version, and ON for the 100kHz version . 

• CHECK ---- For various checks. Must be OFF upon shipment. 

2ch Fn RNALY7ER 
o I 50' o 0-00000 R: OdB. B: OdB. FREQ:IOOkHz!UERSION 

• ".,, : : ::; Oatf : MODE 

;i~ i·····················I.·••.... · .·i··· · ···~ ···l· ············,······F·······L··1-::"fbl~:~i!~
l : : : I : : : ! 

5~0. t·.·.·. ·.·.·.·.·.·.·.·.·~·.·.·..·.·.·.·.·.·.·.j·.·.·.·.·.·.·.·.·.·.·.t·.·.·.·.·.·.·.·.·."]·.·.·.·.·.·.·.·.·.·.·.·t.·.·.·.·.·.·.·.·.·.·.l·.·.·.·.·.·.·.·.·.·.·.·r.·.·.·.··.·. ·.·.·.·.1 Ue~s l c-n . d JG 

-1· ·n4! : : : l : ~ ~ !OSA 891207 
O Tlae(sec) SOOu 4.0. KEY 891102 

h891Z19 
890713 
891220 
890919 

O Freq(Hz) 
105.073 dBUy 
lO.Ok 100.OK 

, 0.00000 U I ,Re 2S.0000k Hz 
0.00000 dBU,.. IL,HR)q 0-00000 Hz 1-48.9 9B dBU,..,

L[DEC f'RNTIS1RR! IBRERK IFEED ISIZE HlDlTYPE l HHRI 

Note : Pressing: ENTER Sets to each version 
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3-5 	Offset Adjustment 

Setting + 1 adB , OC coupling , internai GNO 
+1 adB , OC coupling, internai GNO 

(1) 	 Head Amp lifier Offset Adjustment 

G) 	 Fully turn VR1 (3-turn trimmer) fully to the left (or right) , and then, 
return it one and half turns (to the center) . 

ev 	 Observing between TP3 (High) and TP0 (Low) with a voltmeter, 
connect 5KV R to R63 (or R69) in paralle l. Turn the VR to adjust 
to within a ± 1 mV. Leave VR1 intact at the center. 

Q) 	 Remove the VR and measure its resistance value. Attach a 
metal-f i lm resistar with the clasest value to that value to the 
position where the VR was. 

@) 	 Measure the voltage between the TP3 (High) and TP0 (Low), and 
turn VR1 to adjust to within a ± 1mV . 

(2) 	 Range Amplifier Offset Adjustment 

Measure between TP4 (High) and TP0 (Low) with the voltmeter and 
turn VR6 to adjust to within a ±1 mV. 

(3) 	 Gain Amplifier offset Adjustment 

Measure between TP6 (High) and TP0 (Low) with the voltmeter, and 
turn VR5 to adjust to within a ± mV. 

(4) 	 F ilter Offset Adjustment 

Measuring between TP6 (Hi) and TP0 (Low) with the voltmeter, 
repeat turning on/off the filter . With VR4, adjust to within the 
difference of 2-3mV so that the voltage at TP6 will not change by 
turning the filter on/off . 
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3-6 	 Frequency Characterist ic Compensation 

The AD8621 is connected to the signal source, which compensates a 
change of the frequency characteristic of the input attenuator and flattens 
the frequency characteristic . Connection and compensation methods 
follow. 

(1) 	Connecting the FFT to the AD8621 

CD 	 With a coaxial cable, connect CLKOUT of the FFT to CLKIN of the 
AD8621 . 

(l) 	 Press the MODE key of the AD3621 to determine whether to 
synchronize with INT CLK or EXT CLK. When the LED is 
illuminated, it indicates synchronization with INT CLK, and when 
unilluminated, EXT CLK. When blinking, turn the rotary encoder 
to change the CLK mode . Before changing the mode, match the 
frequency range of the FFT analyzer and AD3621 which are to 
be synchronized . Otherwise, they could not be synchron ized . If 
then are synchronized, the LED goes off and FFT mode setting is 
as follows . 

• 2.56 x Range, 1,024 points 

• 	The frequency range is 20K for the 20kHz version, and 1 OOK for 
the 100kHz version . 

(2) 	Compensation 1 Frequency Characteristic Compensation with ATT 
at -30dB 

Setting : 	0dB; AC coupling; FLTON 

AD8621 MULTI SIN(0dB) input 


(a) Input 	MULTI SIN from the AD8621 to synchronize with the FFT 
clock. The time waveform appears on the upper screen, and the 
spectrum waveform on the lower screen . 

(b) Set the 	FFT window RECT(rectangular). Pressing the EXTEND 
key displays the menu on the soft keys. f1 reads "WINDOW". 
Pressing it displays the window types on the right part of the 
screen . Set to "RECT" with the ENTRY key . 

(c) 	Pressing the Y -SCA LE key displays the menu on the soft keys. 
Press the NEXT key to display the next menu . The UP ENT key 
is displayed. The upper limit of the spectrum can be set by 
pressing that key. For example , when setting the upper limit to 
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ex. 

UP END 

J 
Key in 	 -33.0 and 10 

(Be sure to enter a decimal point ) 
I 

UP END 

The upper limit of the spectrum is set to -33 .0dB. 

Nate: 	 When a set value is entered, that value appears at f6. When 
clearing the numerical value currently set , press the "UP 
ENT" , and then, press "EXTEND". 

(d ) 	 Press LOW ENT and set the lower limit in the similar manner as 
in (c). 

(e) 	 Viewing the enlarged screen (to such an extent that the entire 
waveform can be viewed), adjust the waveform straight, using 
VC1 . 

(f) Enlarge the screen so that the full scale will be 1 dBp-p, and 
make fine adjustment further so that it will be within ±0.2SdB . 

.J., Within ±O.25 

SPECTRUM 

l' 

100kHz 

The states of (a) through (f) above are illustrated in the figures (a) 
through (f ) on the following pages . The visible ripples represent the 
characteristic of the anti-aliasing filter(U13) itself , because this filter has 
the octonary simultaneous Chevishev characteristic . The filter 
Characteristic can be clearly seen by turning the filter on/off. 

Fig . (g ) is when the filter is turned on. 

Fig . (h ) is when the filter is turned off. 

Nate: 	 The front and rear views of the AD8621 are shown on the 
following pages. 
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AD8621 MULTISIN (adB 100K) 
Input 

o 

10.Q&c 100.()O( 
0.00000 Re Hz .!lIr 
0.00000 dOOr I HAM (II.( Hl: dSJ". I 

UIOEO PRNr,STR~T ~~ SIZ Kl P INNR 

10.00 
-eo'~.~__~__~L-~__~~~~__~~~__~~~ 

When the upper limit 01 the full scale is set to -33.0 dB 
with "UP-ENT" of "Y-SCALE" 

IO.O!< 100.0( 
0.00000 1-33.0700 cBlr! 
0.00 cs6u,.. I1R)Q. HI: ..sur I 

•SR'E R( ,~EEi) :SI2E HIC, TYPE l_NR: 
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When the lower limit of the full scale is set to -3SdB 
with "LOW-ENT"of "Y-SCALE" 

When the full scale in (d) is enlarged further 

• FR~ ; IOOI<Hz'IHPUTEl 
CWAH..eL1.414 
!)1 

8 
RB 

~~~II~~"~s~ ~~ 
IR Odl 

. I FI- . 
... _.; ... __ ... _: ~1 .•1o\ZlU 

I . 16 OGO 

o fl-e<sec) S00w ". 0. FIX 

~~~;'~-_oo~;t! 

. 000 U Z .()()(,Q' H< ,-JJ.tB77 d6J- 2SO . 0CoOc.<. 

, _ .(1 cJbJr Ll~A14 1. ~ 1 - .484 dfJJ,.. I 4.:>OOW.s~ 
VIDEC p!!,,;;~r;Hn :SI?!. i\X :~=:O ::;I~ Hlolrrpt IM"R: 

When the frecuency characterstiic is adjusted with 
VC1 

FILTER OFF 

FREQ ; 100kHZ I I NPU r 

· ...... I()1 

MltäUlfAlml~~"'Nr.IIlM'di SlO"S 

I C><At<·.cL 

'I. j ~B 
R1lNGER Del! 

I Flx 
···t :1.41421U 

_, . 41 <4\ 18 Clc:=a 
o 4.0. F(x 

~~Et~.~~~

F~. (H~) lO.Jk 100.1); FRRME TltlE 

I 0.00000 L,QC9 ~ . :xJOO. I<.z , -.' d9U_ ZSO.OOOOH. 
j-33.6L' c6U,.. J....:ttA,q ()( Hz I' dSU,. I 4.00~O.sec 
UIOCO PRNr : Sl"~1 :B>.E;:r. :;:EED :SllE Hlo:rrPE 1.H~ 1 
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When the filler is lurnecj ortH 

Zch IT T I'HR..'f1ER 
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(3) 	 Compensation 2(Frequency Characteristic Adjustment with ATT at 
-60dB) 

Setting 	 +1 OdB, AC coupling, FL T ON 

AD862l MULTI-SIN(+ 1 OdB) input 


Like (a) through (f) in 6-2, adjust with VC2 to within ±O.25dB. 

(4) 	 Full Scale Adjustment 

Adjust the full scale after frequency characteristic adjustment. 

Setting: 	0dB, AC coupling, FL T ON 

AD862l SIN( -1.0dB) input 


Viewing the frequency characteristic observed in 6-1, enter the sine 
wave( -1.0dB) around the center frequency, and then, make 
adjustment with VR2, viewing a maximum value(to -1.00dB, 
±O.05dB) . 

ex. 

When the full scale is adjusted 

INPUT
L-~-----'~---"~=""'--'-'''---i:;;::'::';'''''::'':-----7''-'--'.-==~''''-'''l ~ANNEL 

I)l 
B 
AB I n the left example (1), 

~'C) llAAC'E 
R 0<1!! a sine wave of 90kHz , 

FIx -1 .OdB was entered!1.4HZ1U 
O"'B because the center 

;<--:---,-.--,-----..,---!..'.!'==----:-=lL---.~ ~~\14Z1U frequency was 90kHz 
OF >S!: T 

in the figure (f). 
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3-7 Test Waveform Observation 

Make a test waveform outputted an d ob serv e it s time w2veform and 
spectrum wav eform 

Note: 	 Even if the input is switch ed to Internai GN D at th is time, only 
the LED IS illuminated and the test waveform is not cleared. 

When the filter is 
turned on 

Due to the filter 
characteristic , 
overshoot and ringing 
are observed in a 
transient area . 

When the filter is 
turned off 

When this is done , no 
noise sould be 
superimposed on the 
time waveform . 
Overshoot disappears. 

Viewing wit h the 
spectrum, there should 
be no peculiar 
components other than 
those of the basic 
wave and harmonie 
wave . 

Note: 	 Since the test waveform is made by frequency-dividing the 
sampling clock, the number of square waves and that of 
spectral lines are not changed even if the frequency range is 
changed . 
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3-8 OVER Detection Check 

Setting : 	 radB, DC coupling 
AD8621 DC input 

Input a direct current from the AD8621. Since an analog OVER detection 
values is 125 % of the full scale, increase the DC input and make sure 
that the OVER bUller sounds at +1.76V(±5 %) = 1.67V-1.84V. Likewise, 
input for the minus(-) side and make sure that the bUller sounds at 
-1.76V (±5 %). 

Nate: 	 The OVER LED is illuminated by digital OVER at gO-pius % of 
the full scale. The digital OVER threshold va lues for Ach and 
Bch difier depending on the gate arrays. The Ach has a higher 
set value thanthe Bch . Therefore, when the same input is 
given to the Ach and BCh, the OVER LED is illuminated for the 
ACh, but not for the Bch . 

For the Ach, the OVER LED is illuminated at ±O.56dB or 

more. 

For the Bch, the OVER LED is illuminated at ±1.15dB or 

more. 
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4. Fine Adjustment 

Mount a shie lding case and incorporate in the main body . After 15 to 20 
minutes, perform a neat run and proceed to fine adjustment. Make fine 
adjustment in the similar manner as coarse adjustment. However, no 
analog getter board is used. Insert d irectly into the siat of the main body. 

Adjustment procedures are as follows. 

OFFSET Adjust 

Frequency Characteristic 

FS Ad just 

NOISE LEVEL 
Check 

HARMONICS 
DISTORTION 
Check 

1OOk version 1OOK -100Hz 10 Range 

20k version 20K-20Hz 
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Offset Adjust (a)-(f) 

(a) 	 FILTER OFF 

AC COUPLE 

(b) 	 FILTER OFF AC 
Adjust with VR3 

Zch FFT AN~YZD< 

(c) FILTER ON 
AC COUPLiNG 
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I o I 5(\1 O' o.ooo~ H· 0dS. B 0c1l. FRfO::OOI<HzI INPUT'0.7"i · · 1 · .•..•• ; .. ····1Q4;·'<I<[,

• . .. ..JI. ..·····_ · ··· ·· I~ 
l ~~ i· ··. ~ ..... .:. :1.. . ...,s~s ~?J,CE • 

-;~:~:l~.. .._~. ::-_-~_.~_~,.~~::.~j~.. .~ ~ ..~ _... __, ._::~·::,::~]:~:~~~ZlU~~_.__~____.~.,_...__ .. ~ _~.:~:.~: __~ ..~i.~._._ _. ·~_ __ .. ..• 

o Tl.~<5eC)· SOOlJ 4.0. F[x 

~j-":I~t~; r_ :;~t;_lm~;t}~t=;~l~~ 

O (fft) 10.01< lOO.CK FI1RH:: TI~ 

1.55367. U ZSO.(J)<Xl>U 
1 U ~. OOQ;lo..s ec 

PE I MJIt , 

0.00000 ~C ec 
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(d) 	 FLTER ON AC COUPLlNG 
Adjustment with VR4 

o / SOl 010 . 00009 R: Ocll. 	 8: lOda. FREQ:lookHzllIf'tJT 

'~r~· m ;f~m:j;)T~;~;~!;t!· ::l~::l~:" 

:Ozi~:\·.·..·.·.·.·..t.'...·......··...-l~·.·.........:t..·.·",··.·...·l·...·......·.: .....t ...........:·.:t... ·....·..·.....t:·:~·.·.... ~ ..IBOl ~~ZlU 


o 	 1l.,,(sec) 500" 4.0. FIx 

10 00I ' ':' , , , , , , I'4.47Zl4U 

~_107~0.~.~oorti .•.••.•.:- . .•.· :.1,11 ~J·;t--:F~t·:;t·~ ,.~.~~·.ll,~l,~..••.. _I.::::.••.•.•.\,,·.•.... :•.•.••••••'.". 	 .. .
_ . . ...;..... _... i.._..._.~ ......... i ........ ~~.. _.... . ~ 


o 	 "(HZ)' , , 100.01( Fi1FtIE TlI'E 

h°:-:·~OO~OOO;;;;;_--::~-;~~-r:.m~;::;::'--'-""---+~~~~=----:;U,.......--il ~:.~ 


(e) 	 ±10dB rang e 
FLTER ON DC COUPLlNG 

zch F'F T FN'llYn'R 
o / SO o 0.0000( R: Ocf3. 	 B: OdB. FREQ:10~ It#'\JT 

.~~)j\i;ii:::;~~:~mr;:~tJ::::tm·~lm;:J;: 

o 	 TL..,(sec) 500 H 4.0. FIX 

~J~:I:~l~l~t;~:;r:~l;;:f~m~t;~:j:;J~:ll~ 

o tre 1Hz) 10.01< loo.o( F~E TIHE 

0.00000 ~c Z.OOOOO- -S17.SS'Ou U zsa.COOOHz 
O.()()()()O dEl Ur HR,. 1. ·..e U 4·00c0o.sec 

UIOEO PRNT:STR~T ,6Ii:fft( FEEO ,SI2E "IO,TYrE INH~; 

(f) 	 i10dB 
FLTER ON DC COUPLlNG 

Adjustment with VR1 
ZCh FF TAIlALHEJ;! 

';1~"!'::OO:,f;'::;E:9·:~'T~"'r~I;~:: 

O 	 1l.e(sec) 500" 4.0. FIX 

~~I~·,mrImf;{;r:E;HIm;:rm.t;:\~~ 

O Fn (Hz) 10.0~ 100 . 00: FRAttO TIHE 

0 . 00000 ~C Z.OOOOo. S 	 -345.260" U ZSO.OOOO"-': 
O. 	 00 .HR,., 1. see 1. 10 ' U 4.00000.sec 

III!U1I( l H~~. 
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4-1 Offset AdJustment 

(1) A/D Module Offset Adjustment 

Setting 	 Sense: OdB, AC coupling, FL T OFF 
Input internai GND(make sure that the offset module is 
OFF) 

Observing the time waveform and spectrum waveform(enlarge the 
time waveform to such an extent that it is not forced out of the 
screen), adjust VR3 so that DC components are minimized. 

Example) Refer to Fig . (a) and Fig. (b) 

(2) 	 Filter Module Offset Adjustment 

Next, turn on FLT. When FL T is turned on, the offset is shifted 
because the offset of the filter is superimposed . Adjust that offset 
with VR4, viewing the spectrum as weil, so that DC components are 
minimized. 

Example Refer to Fig . (c) and Fig. (d) 

(3) Heat Amplifier Offset Adjustment 

Next, set DC coupling. Adjust the shifted offset with VR 1 so that DC 
components are minimized. 

Example Refer to Fig . (e) and Fig. (f) 

(4) 	 Make sure that DC components do not change, by repeatedly turning 
on/off AC/DC and FLT. If there is a change, repeat the above steps 
1-3 to make readjustment. 
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4-2 	Frequency Characteristic Compensation 

(1) 	 Perform Frequency characteristic compensation in the similar 
manner as coarse adjustment.(in the maximum frequency range) 

,0 25 dB 

OdB 
To ±O.25 dB or less with VC 1 

(ATT-30 dB) 

+10 dB 
To ± 0.25 dB with VC2 

(ATT-60 dB) 

Center 

0.25 a3 

Nate: 	 Be sure to adjust at 0dB (with VCL), and then, at +1 adB (with 
VC2). Turning VC 1 greatly changes adjustment of VC2, and 
turning VC2 changes adjustment of VC 1 only a little . However, 
it is necessary to observe repeatedly . 

(2) 	 After completing the adjustment in 1 above, the specifications must 
be met in each frequency range as weil (1 a ranges in total). 

100 K Version 20 K Version 

100 K 
50 K 

20 K 20 K 
10 K 10 K 
5K 5 K 
2K 2 K 
1 K 1 K 

500 Hl 500 Hl 
200 Hl 200 Hl 
100 Hl 100 Hl 

50 Hl 

20 Hl 
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Note : Average when observing a noise, because it makes the screen 
more visible by reducing the noise.(20 to 30 times) 

se I 501 01 o.o=, A: OdB , B: 0<13. F'::O: IOOl<Hz : II#'Ul 

TIHE 
Bch 

.\~"~I. 
. a 

'1 MB 
SE~S ~A .'<CE 
A Odll 

oH 
o.OO~OQIJ 

i, ~~oon~: 
l' jSFWlIHC 

5(X}.~ .. .. j INl 

-I . ~I~'":----------.,,-J.,..,..,.-=~-=::_-~_:_,..! 1ool<><z 
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4-3 Ful l Scale AdJustment 

Like coarse adjustment, input the sine wave of the center frequency of 
the frequency characteristic in the maximum frequency range and adJust 
wit h VR2. 

4-4 Noise LeveiObservation 

Specifications }Adjusted 

Freq RENG SENSE RENG Spec. Adjusted 

20 Hz-100 KHz +30 dB--1O dB -85 dB/full or less 

20 Hz - 20 KHz -20 dB--50 dB -85 dB/fu ll or less 

50 KHz-1 00 KHz -20 dB - -50 dB -75 dB/full or less 

20 Hz-1 00 KHz -60 dB -70 dB/fu ll or less 

Note: 	 When observing the noise level, use FFT computational 32 bits 
or high-speed operation card. 

4-5 High Harmonic Distortion 

Use a pure sine generator and observe as a signal source and observ e 
A/D conversion results in the form of spectrum. 

Setting of the main body : SENSE RANGE 0dB , frequency range max 

Signal source : National VP-7201 A 

Frequency=1 /10 of the frequency range 

Output amplitude=±1.4V 


Input 1 OKSIN for the kHz version, 
and 2KSIN for the 20kHz version . 

Observe high harmonic distortion and make sure that a secondary 
(tertiary) distrot ion factor does not exceed -80dB. If it is exceeding, 
readjust the A/D module to reduce distortion. (For details , refer to th e 
Adjustment Manual for the A/D module) 
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4-1-2 Offset Module Adjustment 

The offset module is provided as a standard attachment for the 100kHz 
version, and as an optional one for the 20kHz version. 

1. 	Visual Check 

Check whether the polarities of tantalum match with the silk. 

• 	 Check whether the IC is in a correct direction, and whether its pins are 
not bridged. 

Check whether it is short·Clrcuited with a jumper wire between the pins 
15and16. 

2. 	 Adjustment 

Mount the offset module to the anlog board. Mount the analog board to 
the main body through getter board. 

Setting of the main body: 	Sense: ""dB, DC coupling 
Internai GNO 

CD Turn on OFFSET, measure between the pin 21 (High) of the offset 
module and TP", (Low) of the analog board with a vo.ltmeter,and turn 
VR1 (suriace mounting VR) to adjust to SV (±1 mV) 

<1l Measure between TP3 (High) and TP"" (Low) of the analog board 
with the voltmeter, end turn VR2 (suriace mounting VR) to adjust to O 
(±1 mV). 

~ Press .... key to adjust to 4,997V. Measure between TP3 (High) and 
TP", (Low) the voltmeter, and turn VR1 to adjust to SV. 

When the offset module IS 

turned off 
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When +MAX (+4,997V) is 
set, the analog board 
goes over. 

When -MAX (-5.000V) is 
set, the analog board 
goes over. 
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4-1-3 Logic Block Adjustment Procedures 

Table of Contents 

1. Main Board PZ:2066 ...... .......... ...... Page 159 


2. CRT ........................... .... .. .... .. ... .... .. .................................... ..... .... .. ..... 168 


3. Floppy Disk (Option) ... .. ... ... ......... ................... 170 
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1. Main Board Adjustment Procedures 

(1) 	 Prepare the following for adjustment the main board . 

External CRT, comparator checking jig, voltage generator, 3.5- inch 
diske tte, and oscilloscope 

(2) 	 Set the brilliance controi knob on the rear panel to the center 

(3) ~:lnstall the ROM board in the slot. 

Slot #1 AlD Ach 

#2 AlD Bch 

#3 

#4 ROM 

#5 Extension SRAM (rotary switch "E") 

#6 Extension DRAM (slide switch "O"), 4 MB type 

#7 

#8 

#9 Printer 

Note: Install the floppy diskette on the main board . 

(4) 	 Upon start-up, turn on the power switch\ tch with the HELP key 
pressed. 
Then, the following screen appears .C hangeover of Menu Display 

::::~::: SELF DIAGNOSTIC PROGRAM >,:*>,: 

MENU BUZZER 

QUIT 1/3 INT-SRAM COUNTER TIME & LED EEPROM 
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The 3-page menu can be changed over by selecting the function key 
MENU (NEXT). 

MENU BUllER 

OUIT 113 INT-DRAM INT-SRAM COUNTER TIME & LED EEPROM 

MENU COMP EXTERNAL 
OUIT 213 STATUS RELAY START KEY GP-IS SG 

MENU 

OUIT 3/3 PRINTER FDD ap-DRAM OP-SRAM CRT.G CRT.L 

EJ + Power-ON 

I I 

MENU MENU 
1/3 1/3 

EJ '- MENU f-
-

21 3 
r-
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(S) 	 Check the following items in 2ccordance with the menu displayed on 
the screen . 

1) 	 INT-DRAM: Internai DRAM CHECKT 

Select the function key INT-DRAM and press START. This starts 
the check. Countdown st2rts in several tens of seconds, and it is 
O.K. if "COMPLETE" is displayed. (as shown in the figure below) 

Warning:This 'CHECK-PROGRAM' Destroies the contents 
of the menories. 
If you don't want to destray them, push 'QUIT Key 

CHECK-PROGRAM in progress! 
COUNT DOWN .... ..... 1 COMPLETEI 

QUIT START 

To terminate, press the function key QUIT. 

2) INT-SRAM: Internai SRAM check 

Selecting the function key INT-SRAM starts the check. 

It counts up from O and ends with 15. It is O.K. if no error 
message is displayed. 

~::.;::.;: SELF DIAGNOSTIC PROGRAM 

SRAM CHECK SRAM ADDRESS 15 

MENU BUZZER 

QUIT 1/3 INT-DRAM INT-SRAM COUNTER TIME & LED EEPROM 
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3) COUNTER: Counter check 


Selecting the function key COUNTER starts the check. 


Of 6 sets of numbers, it is O.K. if the 3rd, 4th and 5th are counted. 


8:+:* SELF DIAGNOSTIC PROGRAM **:+: 

COUNTER CHECK 

ffid ffif db37 95de 8dc2 fifc 

MENU BUZZER 

OUIT 1/3 INT-DRAM INT-SRAM COUNTER TIME & LED EEPROM 

To terminate, press the function key OUIT. 

4) TIME :Time check 

Selecting the function key TIME starts the check. 

Make sure that the time displayed on the screen is updated every 
second. 

Next, with the ten key s (numerical keys) on the panel, enter a 
date and a time, finally, press the COMPLEX key. Then, it is O.K. 
if the set value is displayed as the time. 

:::~:::: SELF DIAGNOSTIC PROGRAM ~::::::: 

TIME SET CHECK 

8712311259590 1988 03 17 15 00 00 

MENU BUZZER 

OUIT 1/3 INT-DRAM INT-SRAM COUNTER TIME & LED EEPROM 

To terminate, press the function key OUIT. 
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5) BUZZER & LED: LED check 


Seleeting the function key BAZZER & LED stans Ihe check. 


Make sure thaI all the LEDs are illuminated, allernately emitling 

shon and long buzzer sounds . II is O.K. if there is no abnormaiity. 


88~~ SELF DIAGNOSTIC PROGRAM 

LED CHECK 

MENU BUZZER 

OUIT 1/3 INT-DRAM INT-SRAM COUNTER TIME & LED EEPROM 

To terminate, press the function key OUIT. 

6) EEPROM :EEPROM check 

Seleeting the function key EEPROM stans the check. 

there appear 3 sets of numbers on the screen , all of which stan 
counting up . II is O.K . if REGISTER reaches 003F and the 
message" EEPROM O.K.I" appears . 

SELF DIAGNOSTIC PROGRAM 

EEPROM CHECK 

REGISTER=OOOO WRITE=0800 READ=0800 

MENU BUZZER 

OUIT 2/3 INT-DRAM INT-SRAM COUNTER TIME & LED EEPROM 
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7) STATUS: Status check 

It is O.K. if the data as shown beloware displayed by seleeting 
the function key STATUS. 

: ;~8;;: SELF DIAGNOSTIC PROGRAM -:--:--:

OPTION STATUS CHECK 

#0 #1 #2 #3 #4 #5 #6 #7 #8 
Of Of Of 04 02 Of Of Oc 07 

MENU COMP EXTERNAL 

OUIT 2/3 STATUS RELAY STATUS KEY GP-IB SG 

To terminate, press the function key OUIT. 

8 ) COMP RELAY : Relay check 

Connect the checking jig to COMP OUT of the rear panel and 
se lect the function key COMP RELAY. It is L.K. if the LEDs of the 
checking jig are Illuminated sequentially. 

*~~~~ SELF DIAGNOSTIC PROGRAM 

RELAY CHECK 

BUSY MAKE 

MENU COMP EXTERNAL 

OUIT 2/3 STATUS RELAY START KEY GP-IB SG 

To terminate , press the function key OUIT. 
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9) EXTERNAL START: Externai start check 

Selecting the function key EXTERNAL START starts the check . 

II IS OK. if "EXTERNAL START IS INPUT" IS displayed by shihing 
the lower toggle switch . 

Also , it is O .K. if "MEMORY STORE IS INPUT" IS displayed by 
shifting the lower toggle switch . 

* ;.i~ ;.i~ SELF DIAGNOSTIC PROGRAM -:.-:.-:. 

EXTERNAL START CHECK 

MENU COMP EXTERNAL 

QUIT 2/3 STATUS RELAY START KEY GP-IB SG 

To terminale, press the function key QUIT. 

10) KEY :Key check 

Selecting the function key KEY starts the check. 

Press the keys on the panelone after another. It is O .K. if the 
name the key pressed coincides with the one displayed . 

However, the OU IT and PRINT keys function ditferently. 

The OUIT key gets out of a key check routine, and the PRINT key 
makes output to the printer . Therefore, they are O.K if those 
actions occur, respectively. 

*;.i:;.i: SELF DIAGNOSTIC PROGRAM 

KEY CHECK 

UP/LW O code=OO 

MENU COMP EXTERNAL 

OUIT 2/3 STATUS RELAY START KEY GP-IB SG 

To terminate, press the function key OUIT. 
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11) PRINTER : Printer check 

Selecting the function key PRINTE R enters the check mode. 

Pressing the function key F1 (PRINTER) performs test printing of 

the printer. 


It is O.K. if printing is performed properly. 


SELF DIAGNOSTIC PROGRAM 

PRINTER CHECK 

F1 :TEST PATiERN PRINT 
F2:FEED 

MENU 

QUIT 3/3 PRINTER FDD CP-DRAM OP-SRAM CRT.G CRTL 

12) OP-SRAM : Option SRAM check 


Selecting the function key OP-SRAM enters the check mode. 


Start the check by selecting the function key START. 


Il is O.K. if the following is displayed. 


Warning : This 'CHECK-PROGRAM' destroies the conlents 
of the memories. 
If you son't want to destroy the m, push 'QUIT' Key . 

;;':~:;i: 512k-Words SRAM :';::';:* 

CHECK-PROGRAM in progress I 

COUNT DOWN ... ...... ...... O COMPLETE I 


QUIT START 


To terminate, press the function key QUIT. 
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13) OP-DRAM: Option DRAM check 

As in 12, select the function key OP-DRAM to check the opt ion 
DRAM. 

14) Display check (CRT-L) 

Pressing the CRT-L key displays the grid. In that state , adjust the 
CRT, referring to the CRT adjustment procedures. 

15) Mother board check 

Using an extension card, insert the extension SRAM board into 
the slot between the A/D and ROM, and make a check of the 
option SRAM again. 

16) FD check (FDD) 

Insert a checking disk (formatted one) into the drive and press the 
FDD key . It is O.K. if the message "PASS" appears. 
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2. eRT Adjustment Procedures 

As with the main board adjustment, start up with the HELP key press ed 
when the power is turned on . 

CRT Upper Surlace 
(Contral Volume Position) ISmm I m 

0 

l 
Front/~I~ I DID· IDID [ D I· DI \ -, 	 " 

I 
~ G) 1 

(1) Press the CRT button of the check menu . The grid pattern is plotted 
as shown in the figure above. 

CD 	 Turn H. CENT so that each function key position on the panel 
will match the position of Fl-F6 plotted. (moves to the left/right) 

Cll 	 Turn V. LIN so that each measure will be spaced equally . 

G) 	 Turn V. SIZE so that there will be a gap of about 5 mm between 
the grid pattern and the panel. (moves up and down) 

@) 	 Turn the INT controi knob located on the rear panel of the main 
body fully in the direction of increasing brightness. When this is 
done, turn SUB. BRIGHT to such an extent that the background of 
the grid pattern does not become bright. 

® 	 Turn FOCUS so that the lines of the grid pattern will become 
clearest. 

@ 	 See to it that the front of the eRT barely touches the front panel . 
(Loosen screws and move back and forth) 

ev 	 Adjust the horizontal lines of the grid pattern at a leve!. (Loosen 
screws and twist) 

CRT Main Unit 
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(2 ) Now, turn off the power once. With the OU IT key pressed, turn on the 
power agaln . This effects the FFT mode. 

CD Connect the 
display. 

external CRT and make sure that it provides a 

ev Turn off the power once. In about 10 seconds, turn it on 
and make su re of normal operation . 

again 

Q) Adjust to the center the two externai trigger controi knobs on the 
main board. 

@ Connect to the PC-9801 with the GP-IB . Load the file "TST24" 
onto the PC-9801 and make it run . It is acceptable if "O. K." 
appears on the screen of the PC-9801 . Make sure that the FFT 
display is a single screen display. 

~ Set the frequency range to 20kHz (for the 20k version FFT) or 
100kHz (for the 100k version FFT) . After displaying a test signal, 
make sure of the following: 

a) A trigger should be applied. 

b) A trigger strobe should be changed over. 

c) If trigger point setting is changed, a trigger position should be 
dislocated, following it. 

d) If trigger leve I setting is changed, a trigger point leve I should 
be dislocated, following il. 

e) Display the spectrum and it should be free from distortion . 

f) The buzzer should sound as you increase sensitivity of the 
sense range. The OVER buzzer function should be left 
turned on. 

(§) When a printer option is attached, adjust a printer head power-on 
pulse width . After Adjustment, do not change a combination of 
the main body, printer un it, and printer board. 

Note: The procedures are separately descried. 

(3) 	 Check for single channel data sampling . 

CD 	 With the NEXT key, turn on the power. 

ev 	 Press the HELP key and MEMCLR key to display the menu on 
the right part of the screen, and turn on CHECK on the third line 
from the top . 

Q) 	 After turning on the test signal and setting INPUT and CHANNEL 
A, press the FRAME key to display the frame menu. 

@ 	 Alter making sure of SEGMENT NUMIO and SEGMENT SIZE 
12, change over SINGLE to MULTI displayed at the top of the 
menu . 

~ 	 Press the HOLD key to start sampling . When this is done, there 
must be 8 wavelengths of the time waveform in one screen 
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3. Floppy Disk Adjustment Procedures 

CD Mount the floppy disk drive to the 2ch FFT chassis and install the 
interiace board on the main board. 

ev Pressing the HELP key, turn on the power to start a hardware check 
program. 

Q) Set a formatted disk in the floppy disk drive . 

@ Select a floppy check (FDD) from the menu. 

® After pressing the FDD key, the drive is accessed and the message 
"PASS''" must appear. 
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4. Video Printer Adjustment Procedures 

CD 	 Read the head resistance value inscribed on the back of the flexible 
board of the printer. 

~ 	 Connect the + pole of the digital voltmeter to the pi ns 18 and 19 of 
the connector attached to the flexible board, and the - pole to the 
pins 16 and 17, and turn the power controi knob R214 to adjust to 
12.0V. 

G:> 	 Measure a room temperature. and from the table below, obtain the 
head power-on pulse width at a current temperature. 

- OC 

1.5 

- 6C 

., 
_ \2CE 

c: o 
.", -18C 
ID 
7) 

OJ 
a.. 

-2ttg' 
~ .::: -30'Cv 1.0~ 
w -36 t
O> 
c:: 

S 
o 

05 

Head Resistance Value (O) 

@) 	 Connect a synchroscope to TP2 of the printer driver board and 
calculate a pulse interval time width , Turn the trimmer capacitor so 
that the time width will be the value of; 

T (calculated head power-on pulse width) 
~45 

When the time width can not be obtained 
only by means of the trimmer capacitor, 
attach a ceramic capacitor (10s pF 100 pF) 
to the pattern next to the trimmer capacitor. 

Nate: 	 Make this adjustment when the printer head is equal to a room 

temperature. When the printer head has been warmed such 

as immediately af1er printing, wait until it is cooled off. 


@ 	 Make a hard copy of the screen to check to see quaiity of printing . 
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5. 1 M-/2 M-Word Memory Card Adjustment Procedures 

CD With the switch on the 1 M-/2 M-word memory card shifted to 0, install 
it in the option slot #6 of the 2ch FFT (from the CRT). 

(1) Pressing 
program. 

the HELP key, turn on the power to start up a check 

G) Press the OP-DRAM key. 

@ Make sure that the message "1 Mega words" appears when the 1 M
word memory card is installed, and that "2 Mega words" when OP-04 
is installed. 

~ Press the START key to start a check. 

® It is O.K. If the message "COMPLETE!" is displayed. 
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6. 512k-Word CMOS Memory Card Adjustment Procedures 

CD With the rotary switch on the extension SRAM shifted to "E", install it 
in the option siat #5 of the 2ch FFT. 

ev Pressing the HELP key, turn on the power to start a check grogram. 

Q) Press the OP-SRAM key. 

® Press the START key to start a check. 

@ It is O.K. if the message "COMPLETE!" is displayed. 
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4-1-4 eRT Unit Adjustment Procedures 

T2ble of Contents 

1. Adjustment Procedur2s 

2. Names and Functions of Controls 

3 . Parts Layout Drawing 
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1. Adjustment Procedures 

1-1 Screen Tilt Adjustment (Deflection Yoke) 

Loosen the screw A use for fixing 
the deflection yoke, Viewing the 
raster or display screen, adjust 
the screen tilt by turning the 
def lection yoke to the left and 
ri ghl. 

After completing the adjustment, 
insert the deflection yoke into the 
CRT neck fully and fix it with the 
screw A. Tighten the screw A 
with a tightening torque of 5 to 
6kg/cm , Be careful not to break 
the CRT neck, 

Centenng Magnet 

1-2 Screen Centering Adjustment (Deflection Yoke Centering Magnet) 

Turn the two centering magnets to the left and right so that the raster wil l 
be located at the center of the CRT. (A = A', B = B') 

CRT Etiective 
Display Screen Raster ,.r 

Centering 

Magnets 


® 
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1-3 	Geometrical Distortion Adjustment (Deflection Yoke Distortion 
Controi Magnets) 

As shown in the figure in 1-4, 
the geometrical distortion of 

Deflection Yoke 
the 	image (rester) can be 

N pole adjusted by turning the controi 
mag nets attached at 8 places, 
respectively. 

Contral Magnet 

1-4 H. CENT (Horizontal Position Contral) VR1 

Make adjustment so that the 
horizontal position of the display 
characters will be located at the 
center of the CRT. (a = b) 

They are moved to the right by 
turning the controi knob to the 
right, and to the lett by turning it to 
the lett. 

(Adjust from the parts mounting 
surlace) 

eRT Ellective Display Screen 
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1 -5 H. SIZE (Horizontal Size Control) L2 

Adjust the horizontal size of the display characters (W in the figure 
above) 

The size is wide ned by turning the care of L2 to the right , and narrowed 
by turning it to the left. For this core, use a plastic adjustment rod. (Adjust 

from the parts mounting surface) 


1-6 H. LIN (Horizontal Linearity Control) L 1 


Adjust the horizontal linearity of the display characters . (c = d = e in the 

figure above) 


1-7 V. HOLD (Vertical Sync . Control) VR3 


Adjust almost to the center of the range which is vertically synchronized, 

by turning the controi knob to the left and right. 


1-8 V. SIZE (Vertical Size Control) VR2 


Adjust the vertical size of the display characters . (V in the figure above ) 


The size is widened by turning the controi knob to the right, and 

narrowed by turning it to the left. 


(Adjust fra the parts mounting surface) 


1-9 V. LIN (Vertical Linearity Control) VR4 


Adjust the vertical linearity of the display characters . (f = g = h on the 

front) 


(Ad just from the parts mounting surface) 

1-10 FOCUS (Focus Control) VR7 

Adjust so that the display characters will become clear. 

1-11 SUB. BRIGHT (Sub-brightness Control) VR6 

Turn the internally connected BRIGHTNESS controi knob fully to the 
right, and adjust the SUB. BRIGHT controi knob so that other portion than 
the display characters (back raster) will become slightly visible. 

Brig htness is increased by turning this controi knob to the right , and 
decreased by turning it to the left. 

(Adjust from the parts mounting surface) 
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BonOM 

I 

C 

Relations between Controi Magnets and Screen Distortion 

(Display Screen) (Display Screen) 
, ........... 


~ Magnet E \··cMagnet A ~ 

..r--! 
Magnet B ~ 

Magnet F I)~;" 

Magnet C Magnet G Il ~ 
~ ~,d'····............:,. 


D. r--'~~~l/ 
Magnet D Magnet H ~ 

........ ........... 
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1-12 BRIGHT (Brightness Contral) VR5 

Turn the controi knob fully to the right. 
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2. Names and Function of Controls 

(Q)G wom;oIr'.c;;I Di"onion Ccnlrol 
(8 place,) 

<Il Se"",n Tln Coniroi 

..<Jl Sereen Canlerinq Coniroi (2 pes.) 

~v. HOLD(V~) 

~v. S I ZE (vm 

~V. L I N(YU) 

~H. CE NT(YRl) 

@BR I GHT(Viii) 

'-~~~~::==~ @SUB. BRIGHT(VMB) 
.0: ~ FO CU s (VR7) 

L-~~~~~______~---_ <!lH. L I N(l.ll 

"----------------- ~H. S I Z E (1.2) 

(1) Screen Tilt Controi 

Loosen the screw A used for fixing the deflection yoke. Viewing the 
raster or display screen, adjust the tilt by turning the deflection yoke 
to the lett and right. 

(2 ) Screen Centering Contrei 

Turn the two centering magnets to the lett and right so that the raster 
will e located at the center of the CRT. 

(3) Geometrical Distortion Controi 

Adjust geometrical distorlion by turning the controi magnets at 8 
places. (There are not always 8 magnets provided depending on the 
relationship between the deflection yoke and CRT. ) 

(4) H. CENT (VR1) 

Make adjustment so that the display screen will be located at the 
mechanical center of the CRT. 
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(S) 	 H . SIZE (L2) 

Adjust the horizontal size of the display screen. 

(6) 	 H. LIN (L 1) 

Adjust the horizontal linearity of the display screen . 

(7) 	 V. HOLD(VR3) 

Make adjustment to synchronize with a vertical drive input signal 
(VD). 

(8) 	 V. SIZE (VR2) 

Adjust the vertical size of the display screen. 

(9) 	 V. LIN (VR4) 

Adjust the vertical linearity of the display screen . 

(10) 	FOCUS (VR7) 

Adjust the focus of the display screen . (internai semi-fixed) 

(12) 	BRIGHT (VRS) 

Adjust the brightness of the display screen. (internai semi- fixed) 
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3. Parts Layout Drawing 

CRT 

.,..----- Anode Cap 

.,_-----...i eflection Yoke 
(DY) 

.,--- Neck PCB 

.----Vertical Deflection 
IC (IC1) 

Main PCB 

'---- Connecror 

FBT 

r----~- V-HOLD 

r---- V-SIZE (HEIGHT) 

V-LIN 

BR IGHT 

SUB-BRIGHT 

~Hj"'Iq~.;z:=~- FOCUS 

H·LlN 

H-SIZE 
(WIDTH) 
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4-1-5 Power Unit Adjustment Procedures 

Table of Contents 

1. 	 Preparation for Power Unit Adjustment 

2. 	 Connection of Jig 

3. 	 Adjustment 

3-1 Power Controi Circuit Check 

3-2 Output Check 

3-3 Adjustment of 12V CRT Power 

3-4 Adjustment of SV Logic Power 

3-5 Adjustment of +SV & ±12V Analog/SG Power 

3-6 Input Current Protection Check 

3-7 AC Line Voltage Fluctuation Check 
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1. Preparation for Power Unit Adjustment 

The following measuring instruments and jigs are required fo r 
adJustment. 

Digital voltmeter 	 Must be able to display 3.5 digits or more . 

Osci lloscope 	 2-channel input, 
Frequency band: 20 MHz or more, 
Voltage input range : 5mV/min . 

Osci lloscope probe 	 10 : 1 1 pc. , 
100 : 1 1 pc. 

DC power source Output voltage : Must be variable between 
0-15V 

Output current: 0.5 A or more 

Slide transformer Output voltage : Must be variable between 
0-264V. 

Output current: 2 A or more 

Power ON/OFF switch 

~ Connector Housing 

@) Cable 1 ~ 

~ ==®==c=a=bl=e=2=======~ 

4 Q) Contactor G) Switch 

5 

No. 

G) 

Parts Configuration 

Name 

Power switch 

Type (Maker) Quantity 

x1 

~ 

M ' 
""" 
'"\:::.i 

Connector housing 

Contractor 

Cables 1, 2 

6402S0-6(AMP) 

640706(AMP) 

AWG #20 

x1 

x2 

1 =SOcmx2 

Power loading device 
(Refer to the Power Loading Device Circuit Diagram) 1 unit 
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2. Connection of Jig 

PZ : 2067 Connection of Jig 1/2 

I 

i 

I 

EJ 
;;:.C:: NAT33K 

~ c:J29 O 
LED 

SHOR 

[[J 

TP1 
TP4 ® GNO 
® 

RNM2 .32KF 

r-t/::I ® TP3 

Is~';~~ 

TP2 

R~~ 
1/2 220K ~ 

to AC Line 
,+1OV OV / 

DC Power Supply 

, GNO Probe/ 


to Osc/lo Scope 


to Power ON/OFF SW 
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PZ : 2068 Connection of Jig 2/2 

000 I I I ID ~D 
O D "®9~?OO 88L Ir--Ir--'---IJ 

TP8 0.-\ l O tOo OO 
® LED "

---- LED 
I TP12 TP10 " LED/' ° ° ® ® ® TP17 ®TP20 iQ\TP19 
TP11j I I \ / /':::.1! /® / ®TP18 

i I; / / I TP13 TP1S 

j-12'V I +~V/+1;V T@)\P14~ ®! GNO 

D + 12V GNO l! \ ~ \ I 
CRT..... +12V .....-12V GNO,. \, \ I 

SG ~CHANALOG \ +12V\G~O 
-12V +SV 

.....'-------'/ 

ACH ANALOG TO LOAO 
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3. Adjustment 

The power board PZ:2067 has an input power circuit, and PZ:2068 has 
an output power circuit. 


Of the controi knobs mounted to the power board, turn R20 fully to the 

left, and Rl14 , R214 , R319, and R338 fully to the right. 


3- 1 Power Controi Circuit Check 

Note: Do not connect the power source to the AC li ne . 

<D Power line check of the controi circuit 

Connect the - (minus) side of the DC power source to TP1, and the 
+(plus) side to TP2, and apply lOV. 

When this is done , it is normal if the LED of 017 is illuminated. 

ev Drive circuit check Controi circu it and drive circuit check 

Make the following measurement in the state of <D . 

Connect GNO of the oscllloscope to TP1, the probe to Rll, and 
short-circuit the bot h ends of R29 with a short pin or tweezers. 

(to stop a low input voltage protective action) 

When th is is done, the waveform of the oscilloscope must be as 
follows. 

Also, the voltage at Rl1 must be OV when the short-circuit of R29 is 
removed. 

t 

Q) Power FET check 

Conn ect the probe of the oscilloscope to TP3 (power FET drain), the 
-i- (plus) side of the DC power source to the C6 side of R50 (input + 
DC li ne) , and apply +10V. 

With the observation value of the oscilloscope , the va lue of TP3 mu st 
be + lOV . If not, the FET could be broken . (because the gate of the 
FET is OV) 
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3-2 Output Check 

Apply an AC line voltage to the power input. 

When this is done, all the LEDs attached to the secondary-side board 
PZ:2068 must be illuminated. If there is any LED unilluminated , its 
corresponding power circuit is defective 

3-3 Adjustment of 12V CRT Power 

Connect the digital voltmeter to the CRT check terminals of the jig or 
connect the + pole and - pole of the voltmeter to RP8 and TP9, 
respectively. 

When the contral knob R214 is turned and an output voltage exceeds 
13.1-1S.4V, make sure that an overvoltage protective function works to 
stop the power source. 

With R214, adjust the output voltage to 12.SV. 

Measure an output voltage of 12V with the oscilloscope; output voltage 
ripples must be 100mVp-p except a power source spike noise. Make 
sure that when an output current of 4.4-6.S A flows, a current limiting 
function works to reduce the output voltage. 

3-4 Adjustment of SV Logic Power 

Connect the digital voltmeter to the logic check terminals of the jig or 
connect the + and - poles of the voltmeter to TP6 and TP7, respectively. 

When the controi knob R114 is turned and an output voltage exceeds 
S.8-6.SV, the overvoltage protective function works to stop the power 
source. 

With R114, adjust the output voltage to S.4V. 

Measure a SV output voltage with the oscilloscope and output voltage 
ripples must be 100mVp-p or less except power source spike noise. 
When an output current of 4.4-6.S A flows, the current limiting function 
works to reduce the output voltage. 
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3-5 Adjustment of +5 & ±12V Analog/SG Power 

+5V 	Adjustment 

Ach 	 Connect the voltmeter to the jig or its +and -sides to TP13 and 
TP15 , respectively 
Likewise, connect the probe of the oscilloscope. With R319, 
adjust the output voltage to 5.3-5.5V . 
Output ripples must be within 10mVp-p except power source 
spike noise . 

Bch 	 Connect the voltmeter to the jig or its + and - sides to TP17 and 
TP19, respectively. 
Likewise, connect the probe of the oscilloscope. With R338, 
adjust the output voltage to 5.3-5.5V . 
Output ripples must be within 10mVp-p except power source 
spike noise . 

• ±12V check 

Ach + 12V 	 Connect the voltmeter to the jig or its + and - sides to TP14 
and TP 1 5, respective ly. 
Likewise, connect the oscilloscope. 
The output voltage must be between +12 .3 and 12. 7V . 
Output ripples must be within 10mVp-p except power 
source spike noise. 

Ach -12V 	 Connect the voltmeter to the jig or its + and - sides to TP16 
and TP 15, respective. Likewise, connect the oscilloscope. 
Likewise, connect the oscilloscope. 
The output voltage must be between +12 .3 and 12. 7V . 
Output ripples must be within 10mVp-p except power 
source spike noise . 

Bch + 12V 	 Connect the voltmeter to the jig or its + and - sides to TP18 
and TP 19, respectively. 
Likewise, connect the oscilloscope. 
The output voltage must be between + 12.3 and 12. 7V . 
Output ripples must be 10mVp-p except power source 
spike noise. 

Bch -12V 	 Connect the voltmeter to the jig or its + and - sides to TP20 
and TP 19, respectively. 
Likewise, connect the oscilloscope. 
The output voltage must be between -12.3-12 .7V. Output 
ripples must be within 1 OmVp-p except power source spike 
noise . 
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SG +12V Connect the voltmeter to the jig or its + and - sides to TP10 
and TP11, respectively. 
Likewise, connect the oscilloscope. 
The output voltage must be between +12.3-12.7V . 
Output ripples must be within 10mVp-p except power 
sou rce spike noise. 

SG -12V Connect the voltmeter to the jig or its + and - sides to TP12 
and TP 11, respectively . 
The output voltage must be between -12.3- 12.7V. 
Output ripples must be within 10mVp-p except power 
source spike noise. 

3-6 Input Current Protection Check 

Short-circuit the both ends of the resistor R31 of the board PZ:2067, and 
make sure that the output voltage hardly comes out or the power source 
stops. 

3- 7 AC Line Voltage Fluctuation Check 

Connect the probe of 100 : 1 to TP3 of the primary-side power board 
PZ:2067, and GND to TP1. Change and AC line voltage to 90V through 
264V with the slide transformer, observe a switching waveform with the 
oscilloscope. and make sure that the Waveform changes smoothly. 
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4-1-6 SG Adjustment Procedures 

Table of Contents 
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1. Outline of Adjustment Procedures 

The fo llowing outlines option SG (Signal Generator) card adju stment 
proc edures. 

Start 

V isual Check 

Coarse Operation Check 

Coarse Adjustment 

Heat Run 

Fine Adjustment 

Manufacturing Spec. Inspection 

End~ 
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2. Visual Check 

Check lor an IC direction . 

Note that although the logic block is in a lixed direction, the analog block 

has various directions. 


Check whether the polarities 01 the tantalum and chemical capacitors 

match those of the silk. For C56, however, the silk polarities are wrong 

and the capacitors are mounted opposite the silk. 


Check whether each part is properly soldered and its point are not 

exposed. 

If the pons are too long, they may come into contact with the shielding 

plate of the main body. 


On the parts mounting side, check the height of each part. 

Make sure that a maximum height is 8-9 mm and not more. 

Any parts exceeding this height may come into contact with the shielding 

plate of the main body. 

(Pay particular attention to the height of 013 and 014.) 


Make sure that each wiring is properly made. 


Make sure that the output connector J1 (TMP-J01 X-A2) is low enough 

and not touching the radiating plate. If it is in contact, it may deteriorates 

periormance. 
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3. 	 Coarse Operation Check 

Af ter visual check is completed . turn on the power and check for 
operation. 
First. insert the SG card into the main body slot through the extension 
board (PZ:2073). and connect the SGOUT cable coming from the front 
panel to the SG card output connector J1. Connect SGOUT of the main 
body front panel to the analog input connector ACH INPUT (or BCH 
INPUT) of the main body to make it ready to monitor SG card output. 
(For the slot position of the main body. refer to the figure below) 
Then. turn on the power and check the following. 

CD 	 The LED (03) must be illuminated . 

(V 	 View the monitoring screen ånd the SG output must be around 
OV. 

@ 	 A sine waveform must be outputted by turning on SG. 
(Initially. the mode and level have been set to Sine and 504mV, 
respective ly.) 

If the above items are satisfied, you are through with coarse operation 
check. 
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4. 	 Coarse Adjustment 

After completing the coarse operation check , proceed to coarse 
adjustment after running for 10-20 minutes at a normal temperature . 

4 -1 	Reference D/A, Signal Generator D/A Block;Offset, Full Scale 
Adjustment 

[Setting] SG-ON MODE : -DC LEVEL: 4.98V 

(1) 	 Observing the voltage between TP1 and GND, turn VR1 to adjust it to 
-4.98V (within ±10mV). When it cannot be fully adjusted with VR1, 
change over the SW1 in either adjustable direction of 1 or 2. 

Nate: 	 When setting lEVE L, entering "5V" causes automatic re
setting to 4.98V. 

(2) 	 Next, set MODE to +DC. Calculate how many mV a +DC value is 
shifted from a -DC va lue in terms of absolute value, and adjust with 
VR4 so that the absolute +DC value will become equal to the 
absolute -DC value.(so that the difference will be within ±20mV) 

[Example] -DC -4.98V (adjust in 1-1) 

+DC +5.04V 

Since +DC is larger by 60mV, 60mV/2 = 30mV with 
VR4, decrease the +DC value. It is ±5.01 V here. 

(3) 	 Repeat 1-1 to adjust to ±4.98V. 

4-2 	Filter Block ; Offset, Full Scale Adjustment 

[Setting] SG-ON MODE : -DC LEVE L: OV 

(1) 	 Observe the voltage between TP2 and GND, and with VR9, adjust it 
to OV (within ±1 mV). 

(2) Next, set 	LEVEL to 4.98V. With VR6, adjust the voltage between TP2 
and GND to 1.57V (within ±1 OmV). 
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4-3 Range Amplifier Block; Offset Adjustment 

(Setting] SG-ON MODE: -DC LEVEL:OV 

(1) 	 Turn VR8 to adjust the voltage between TP3 and GNO to OV (within 
±1 mV). 

(2 ) Turn VR 8 to adjust the voltage between TP4 and GNO to OV (within 
±1 mV) . 

Nate: 	 When an adjustment range is insufficient, connect aregulating 
resistar to R101 or R 102 in parallel . 
(On the saldering surlace, use a metal film resistar as the 
regulating resistar.) . 
For - directional offset: 680 K for R1 02 (+ 1 .SmV up) 
For + directional offset: 680 K for R1 01 (-1.SmV down) 

4-4 Offset block; Offset, Full Scale Adjustment 

[Setting] SG-ON MODE: -DC LEVE L: OV 

OFFSET: ON-OV 

(1) 	 Turn on OFFSET, set LEVEL to OV, and observing the voltage 
between TP4 and GNO, turn VR3 to adjust it to OV (with in ±1 mV). 

(2) 	 Next, set OFFSET to +4.961 V, and turn VR2 to adjust the voltage 
between TP4 and GNO to +4.96V (within 10mV) . When it cannot be 
adjusted by turning VR2, change over the SW2 to either 1 or 2 and 
make adjustment. 

(3) 	 If the full scale is adjusted by perlorming 4-2, the offset is shifted . 
Periorm 4-1 again. 

(4) 	 If the offset is adjusted by perlorming 4-3, the full scale is shifted . 
Periorm 4-2 again . 

(5) Set the level to -SV and make sure that the voltage between TP4 
and GNO is -SV (within ±20mV). 
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5. Heat Ru n 

After completing coarse adjustment, turn on the power and perform a 
heat run for about 6-8 hours in a high-temperature room (40°C) . 

If the SG running jig is used at this time, up to 6 SG cards can be run at 
one time. 

6.Fine Adjustment 

After completing the heat run, perform fine adjustment. Fine adjustment 
should be a lso carried out in the similar procedures as coarse 
adjustment. 

Ful l Scale, Offset 	 Adjustment 

I 
Offset Block 	 Adjustment 

I 
Filter Block "O" 	 Adjustment 

I 
Filter Block "Wn" 	 Adjustment 

I 
Amp litude 	 Check 

I 
No ise 	 Check 

I 
High Harmonic Distortion Factor Check 

I 

End 


6-1 	 Reference D/A, Signal Generator D/A Block ; Offset, Full Scale 
Adjustment 

[Setting] MODE: -DC LEVEL : 4.98V OFFSET : OFF 

(1) 	 Observing the voltage between TP1 and GNO , change over the 
mode to +DC and - DC alternately, and turn VR4 to adjust both 
positive and negative outputs almost equal.(The difference must be 
OV (within ±1 OmV) . For details, refer to Coarse Adjustment , 1-1. 

(2) 	 Next, set LEVEL to 4.98V, and turn VR1 to adjust both positive and 
negative values to ±4.98V (within ±10mV). 
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6-2 Filter Block; Offset, Full Scale Adjustment 

[Setting] MODE: -DC LEVEL: 4.98V OFFSET : OFF 

(1) 	 Turn on SG and turn VR6 to adjust the voltage between TP2 and 
GND to + 1.57V (within ±1 OmV). 

(2) 	 Next, set LEVEL to OV again and turn VR9 to adjust the voltage 
between TP2 and GND to OV (within ±1 mV). 

6-3 	Range Amplifier Block; Offset, Full Scale Adjustment 

[Setting] MODE: -DC LEVEL: OV OFFSET: OFF 

(1) 	 Turn on SG and turn VR8 to adjust the voltage between TP4 and 
GND to OV (within ±1 mV). 

(2) 	 Turn on SG and turn VR7 to adjust the voltage between TP4 and 
GND to OV (within ±1 mV). 

(3) 	 Next, set LEVEL to 4.98V and make sure that there is a voltage of 
4.98V (±100mV) between TP4 and GND. 

6-4 Offset Block; Offset, Full Scale Adjustment 

[Setting] MODE: -DC LEVEL:OV OFFSET:OV 

(1) 	 Observing the voltage between TP4 and GND, turn VR3 to adjust it to 
OV (±1 mV). 

(2) 	 Next, with OFFSET ON and the level at +4.961 V, observing the 
voltage between TP4 and GND, turn VR2 to adjust it to +4.96V 
(±10mV). 

(3) 	 With OFFSET ON and the level at OV again, turn VR3 to adjust the 
voltage between TP4 and GND to OV (within ±1 mV). 

(4) 	 Repeat 4-2. 

(5) 	 Repeat 4-3. 

(6) 	 When not converging, repeat 4-2 and 4-3 several times . 
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6-5 	Filter Block; "O" Adjustment, "Wn" Check 

[Setting] 	 CHECK mode (Start up with the NEXT key and turn on 
CHECK with Version) 

MODE: IMPULSE LEVEL : 4.98V 

OFFSET : OFF FREE RANGE : 10kHz 

AD3521 setting: FREO RANGE: 100K X-LOG 

Filter: ON SENSE: 20dB 

(1) 	 Input the impulse w2.veform of the SG card to the AD3521 and 
observe its frequency characteristic. Turn VR5 to adjust the ripples to 
within ±0.3dB. 

(2) 	 In the state of 5-1, make sure that the transmission zera point "Wn" is 
at about 4.5 times 10 K (Fc). Make sure that there is a dip point in the 
frequency characteristic at 1 OK x 4.5 = 45K. If the dip point is not at 
4.5 times Fc, check for the RC constant around the filter. 

6 -6 High Harmonic Distortion Factor Check 

[Setting] MODE : SIN LEVEL: 4.98V OFFSET: OFF 

FRE01 : 90kHz 

Input the output waveform of the SG card to the AD3521 and observe a 

high harmonic distortion factor. 

However, use the AD3521 in the TEST mode . 

(To effect the TEST mode, start up the power source, pressIng 

TRIGGERlWINDOW.) 


The AD3521 should be set to +20dB, DC coupling, filter OFF, and 

window = HANNING . 


It is O.K.if secondary distortion factor is -60dB. 
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4-1-8 Envelope Card Adjustment 

1. Preparation 

Devices and Too ls Required 

Sensor power unit 

Cable with a miniature plug at one end, and 1 kD. metal-film 
resisto r at the othe r end 

Cable with a 3-pin 2 mm-pitch connector at one end, and 
ON/OFF switch at the other end 

Cable with a microdot connector at one end, and 1 k meta 1
film resistor at the other end 

Voltmeter with accuracy of 1/ 1,000 

Optional envelope block 

Filter envelope 

SG 

FFT 

Oscilloscope 


Oscillator which is capable of modulating 


board (dependig on cases)) 


Data setting jig (if available) 
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Adjustment Method 

Sensor power unit (Fig . 1) 

Connect 2 kinds of cables to the option board to be adjusted , 

and insert it inta the FFT via the power supply board or board 

and analog board. 

Connect the voltmeter to both ends of the resistar of the cable 

which has it. 

Set the range of the voltmeter, in which SOOmV can be 

measured as accurately as 1/100. 

Turn off the switch of the cable which has it, turn VRS to adjust 

the value of the voltmeter to 49S-S0SmV. 


Next, Set the voltage range in which 2V can be measured as 

accurately as 1/100. 


Turn on the switch, and turn VR6 to adjust the value of the 

voltmeter to 1.98-2 .02V. 


Fig. 1 
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Envelope block (Fig . 2) 

Make sure that JP6 is connected. 

Connect to the FFT via th e analog board and ? board , and 
turn on the power. 

Connect the SG to the connector which contains the FFT 
option. Set a sine wave or a triangular wave as an oscillat ion 
waveform. Any frequency range and voltage range will do . 

Connect the oscilloscope to TP6 . 

Next, set the FFT option . 

Press [MODE] of [CH INPUT] twice where the opt ion is 
contained . 

Press [ENV SET] to tjle right of the field which indicated 
the functions of the soft keys located at the bottom of the 
CRT. 

• The envelope setting items appear on the right side of the 
CRT. Set the items with [MENU], [..], [....], and [ENTER] . 

Set HPF to [2kHz], LPF to [PASS], AMP to [OdB], and 
RECTIFIER to [ON]. 

Press the soft key [ENV IN] . 

When this is done, a full-wave rectified waveform appears on 
the FFT screen and oscilloscope screen . As the he ight of 
peaks differs alternately , turn VR1 to adjust all the peaks to the 

some height. (See Fig . 3) 


Adjust JP6. 
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Amplifier block 

Connect to the FFT via the analog board and board, and turn 
on the power. 

Connect the SG to the connector which contains the FFT 
option, and connect CLOCK OUT of the FFT to CLOCK IN of 
the SG. Set the waveform to the multisine one. 

Set the FFT screen. 

Press [EXTEI\JD] of [MENU]. 

Press [WIND] to the left of the field which indicates the 
functions of the soft keys located at the bottom of the CRT. 

• 	 The window setting items appear on the right side of the 
CRT. Set. [HANNING] with [.6.), ["YL and [ENTER] of 
[MENU]. 
Display the spectrum on the screen. 


Next. set the FFT option . 


Press [MODE] of [CH INPUT] twice where the option IS 

contained. 

Press [ENV SET] to the right of the field which indicates the 
functions of the soft key s located at the bottom of the CRT. 

• 	 The envelope setting items appear on the right side of the 
CRT. Set the items with [MENU]. [.6.]. ["YL and [ENTER] . 

Set HPF to [500Hz]. LPF to [PASS]. AMP to [OdB]. and 
RECTIFIER to [OFF]. 

Press the soft key [ENV IN]. 
A picture of flat transfer function appears. Maine this flat 

surface contain a horizontal cursor.(Fig . 4) 


Press HPF Set HPF to [10kHz] in that state. 


• 	 Turn VR2 to adjust the then flat part of the transfer function to 
the horizontal cursor. 


Make the same adjustment with AMP set to [20dB] by turning 

VR3. 
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4-2-1 Inspection Procedures of FFT Main Body 

Make this inspection under the following conditions : 

Room temperature of 25 ± 3°C 

• 	 Perform running for 2 hours or more after turning ON the power, and 
then, make measurement. 

1. Appearance and Assembly lnspection 

• 	 Each screw should be tightened properly. 

• 	 The cover should not be opened when the optional floppy disk or 
printer is not attached. The cover· should be opened when the option 
is attached . 

2. 	 Shock Test 

· 	 lift the front part of the FFT, let it fall freely 2 to 3 times, there should be 
no problem found in the subsequent checks. 

3. CRT Screen Check 

• 	 Turn ON the power, and screen distortion, offset, blur, and tilt sould be 
within allowable range. 

• 	 Turn the brilliance (II\JT) controi knob on the rear panel to controi the 
brilliance of the screen . 

4. Option Status Check 

• 	 Press the [HELPj key on the right part of the screen, and soft keys 
"MEM CLR" and "OPTION". Option names are displayed on the upper 
right part of the screen. They must match optional specifications. 
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5. Analog Check 

• 	 Set the upper screen for Ach and the lower screen for Bch, select a 
dual range, and make the spectrum to display . 

[UPPERlLOWER] illuminated, [AIB]; UPPER = Ach 
[UPPERlLOWER] unilluminated, [AIB]; LOWER = Bch 
[DUAUSINGj illuminated, dual display 

Select the spectrum display with the [SPEC] key . 

• Set both Ach and Bch to DC and GND . 

Ach INPUT section 
[MODE] 
"AC/DC" unilluminated, DC selected 
"GND" illuminated, GND selectedj 

Bch INPUT section 
[MODE] 
"AC/DC" unilluminated . DC selected 

"GND" illuminated. GND selected 

Set WINDOW to RECT. 

MENU section 
[EXTEND] 
"WINDOW" 

Bring ">" to RECT at the upper right part of the screen with the 
cursor move key of the MENU section, and press the [ENTER] key. 

This displays "$" to the right of RECT. 

• 	 In the FREO section. set the maximum frequency range of the FFI. 

• 	 The DC spectrum at the left part of the spectrum screen should be 
30dB/full sC2.le for input of +1 OdB. OdB and -20dB. 
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6. 	 Noise Level 

• 	 Press the [EXTEND] key of the MENU section and the soft key "FFT" 
POINT. FFT PRECISION appears at the lower right par1 of the CRT. 
Set this to 32 bits. 

• 	 Set the input voltage and frequency ranges. 

20kHz version 

Frequency Input Voltage Inspection 
Range Rangage Criteria 

100Hz, 1 kHz -60dS 

20kHz 
-20dS 

100kHz version 

- Frequency Input Voltage Inspection 
Range Rangage Criteria 

100Hz, 1 kHz -60dS 

20kHz, 100kHz 
-20dS 

• 	 DISPLAY section 
[AVE/INST] illuminated for both Ach and Sch 

• 	 AVE section 
[START/STOP] illuminated 

• 	 When the average at the upper left part of the screen becomes 20 or 
more, make sure that the noise level is within the inspection criteria. 

Note: AC components only 

• 	 DISPLAY section 
[AVE/INST] unilluminated for both Ach and Sch 

• 	 Change the setting of the input voltage and frequency ranges and 
repeat . 
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7. Frequency Characteristic 

• 	 Press the [MODE] key of the INPUT section and set GNO = OFF with 
the soft key GNO = OFF with the soft key "GNO" unilluminated. 

• 	 Press the [EXTEND] of the MENU section. 
Pressing the soft key WIND displays "WIND" at the right part of the 
screen. Using the cursor move key of the MENU sectian, bring ">" to 
REC and press the ENTER key. "$" appears to the right of RECT. 

• 	 Set the frequency range as shows in Table 1, and inspect the 
frequency and voltage ranges shown in Table 1. 

Table 1-1 20kHz Version 	 Table 1-2 100kHz Version 

Frequency Measurement 
Range Point 

20KHz 3 point 
of OdB range 

10KHz 1/10F,9.8/10F 
of OdB 

5KHz Ditto 

2KHz Ditto 

1KHz Ditto 

500Hz Ditto 

200Hz Ditto 

100Hz Ditto 

50Hz Ditto 

20Hz Ditto 

Frequency Measurement 
Range Point 

100KHz Measure all 
of Tab le2 

50KHz 3 points 
of OdB range 

20KHz Ditto 

10KHz 1/10 F, 9.8/10 F 
of OdB 

5KHz Ditto 

2KHz Ditto 

1 KHz Ditto 

500Hz Ditto 

200Hz Ditto 

100Hz Ditto 

Table 2 Transmitter Signals and FFT Input Voltage Ranges Setting Table 

Frequency +1OdB OdB -10dB -20dB -30dB -60dB 
1 Voltage Range 

1/10 FRENG + 9dB -1dB -11 dB -21dB -31dB -61 dB 

5/1 O FRENG + 9dB -1dB -11 dB -21 dB -31dB -61dB 

9.8/10 FRENG + 9dB -1dB -11 dB -21 dB -31dB -61 dB 
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Input the signals shown in Table 2 from the sine wave transmitter to 
Ach and Bch , and read the maximum frequency and voltage value s 
displayed at th e lower part of the screen by the [UPPER/LOWERj key 
of the CURSOR section. 

• 	 Specification s 
Should be wit hin ±O.3dB of input. 
High harmonic distortion should be -O.lOdB/full scale or less. 

8. 	Trigger Check 

• 	 TRIG section 
[MODE] 
[ARM/FREE] illuminated 
Set to either Ach or Bch the SOURCE at the upper right part of the 
screen to either Ach or Bch. 

• 	 FREO section 
Set to the maximum frequency range of the FFT. 

• 	 INPUT section for Ach/Bch 
Set to adB. 

• 	 Change TRIG LEVEL and make sure that the trigger point at the center 
of the screen changes. Also , make sure that the waveform rises and 
falls by changing SLOP to ±. 

Nate: Make sure of this for both Ach and Bch . 

9. Externai Trigger Check 

• 	 Same setting as in Paragraph 8 above 

• 	 Press the soft key "SOUR EXT". 

• 	 Input to TRIG IN of the rear panel the same signal as the input to the 
front panel . 

• 	 Same as in Paragraph 8, change TRI G LEVEL and SLOP, and make 
sure that the input screen changes as the setting does. 
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10. G P-I B Check 

• 	 Connect the computer and FFT to the GP-IB. 

• 	 Prepare the program which operates the FFT from the computer 
through the GP-IB . 

• 	 Press the HELP key on the panel, and then, the soft key INITIAL to 
initialize. 

• 	 MENU section 
[EXTEND] 
Soft key "GP-IB" 
"GP-IB" appears at the upper right part of the screen . Make sure of 
"FFT MODE DEVICE ~". 

• 	 Running computer software causes the computer to make setting on 
the FFT panel through the GP-IB . Make sure that the FFT can be set 
from the computer. 

11. Prior to Completion of Inspection 

• 	 Before completing the inspection, press the [HELP] key, and then, sof1 
key "INITIAL" to initialize. 
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4-2-2 Inspection of SG Card 

Table of Contents 

1. DC Amplitude Probability , Offset , and Offset Function .. .. ... Page 214 


2. Frequency Characteristic ... ....... .... .... ... .. .... ... .... .. .......... .... ... ... . Page 215 


3. High Harmonic Distortion and No ise Measurement .. ..... .... Page 216 
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1. DC 	 Amplitude Probability, Offset 

1-1 DC Amplitude Probabi li ty 

Set the mode of the SG card to +DC/-DC and check for DC amplitude 

probability, changing the level. 


Measure the SG output voltage wit h the voltmeter and check to see 

whether it is within an allowable range. The specifications at ±DC output 

time are as follows. 

(First , set th e level, and then, +DC and -DC modes a lternateiy .) 


SG Setting • Turn OFFSET of SG to 
OFF 
LEVEL AIJowable Range 
±4.98V ±4.98V±50mV (±4.93V-5.03V) 
±1 .495V ±1.495V±15mV (±1.480V-1 .S10V) 
±994mV ±994mV±10mV (±984mV-1 .00V) 
±500mV ±SOOmV±10mV (±490mV-510mV) 
±149mV ±149mV±5mV (±144mV-154mV) 
±SOmV ±50mV±3mV (±47mV-53mV) 
±9.94mV ±9.94mV±1 mV (±8.94mV-10 .94mV) 
OV Within ±1 mV 
At SG-OFF time Within ±1 mV 

Nate: 	 The level can be set more easily by key input. If you enter 5, 
1.5, 1, 0.15, 50 , and 10m, the level is automatically corrected 
to the above values and set to them. 

1 -2 Offset Function Check 

An offset voltage of up to ±5V can be applied to the SG output waveform . 
Check that output voltage . 

[SG Setting) MODE : +DC LEVEL :OV 

OFFSET: ON 

Offset Sett ing Voltage SG Output Voltage Allowable 
Range 

+4.96V +4.96V ±20mV 
+2.SV +2.5V ±10mV 
+39 .1 mV +39.1 mV ±2.4mV 

OV OV ±2.4mV 
- 2.5V -2 .SV ±10mV 
-S .OOV -5.0V ±20mV 
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2 . Frequency characteristic Check 

Input SG output to the analog board of the main body and check the 
frequenc y characteristic witrlin the band in each frequency range . 

[SG Setting] MODE : MULTI SIN LEVEL: 4.98V 
FRE01 : 250Hz FRE02 : 100K 

(START) (STOP) 

[Main Body Setting] 
Coupling : AC coupling Window : RECT 
Sense range : +20dB Frequency range : 100kHz 

Make the ti me waveform appear on the upper screen, and the spectrum 
waveform appear on the lower screen, respectively, and enlarge the Y
scale of the lower screen to such an extent that it does not overflow from 
the screen. Then, average and observe the spectrum of the lower 
screen. (20 times) (-22dB to -24dB, 0.2dB/div) . 
For the 100kHz range or belowas weil, ch ange the frequency range and 
make sure that the frequency characteristic is within O ±O.SdB. (6 points 
from 100kHz to 2kHz ranges) 

Note : The analog board must have been adjusted . 
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3. High Harmonie Distortion and Noise Measurement 

Input SG output to the analog board of the main body and check for high 
harmonic distortion and noise. 

[SG Setting ] 	 MODE : SIN LEVEL: 994mV 

FREO : 10 k 


[Main Body Setting] 
Coupli ng : DC coupling Window : RECT 
Sense range : OdB Frequency range : 100kHz 
Filter : ON 

Make the time waveform appear on the upper screen and the spectrum 
waveform appear on the lower screen , respectively . 

Average the spectrum of the lower screen (20 times), and make sure that 
the peak values of high harmonic distortion and noise components do 
not exceed a range of -60dB from the peak value of the basic wave. 

In the figure below, the horizontal cursor is located at -63.9dB. Viewing 
from the peak of the waveform, this line is line for; 63.9 - 2.8 = 61.1 dB 

The filter of the analog board of the main body has been turned on . 

Next, set SG to +DC (same levet as 994mV), and make sure that the 
spectrum of non-DC noise components does not exceed a range of 
-75dB from the peak (DC).(50 times) Refer to the next page . 
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SIGNAL GENERATOR CHECK SHEET 


ITEM SET ALLOW RE ITEM SET ALLOW RE
TING ANCE SULT TING ANC SULT 

Amplitu ±4.98V ±4 .9 8V In-band MULTISIN ±O.SdB 
deproba \ frequency SV 
bility ±S .03V character 100K RNG 

:!:1 .49SV ±1.480V istic SOK RNG 
\ 20K RNG 

±1.S10 10K RNG 
±994mV ±984mV SKRNG 

\ 2KRNG 
±1004mV 


SOOmV 
 ±490 mV High SIN 30K -60dB 
\ harmonie 1V 

±S10mV distortion 
149mV ± 144mV Noise +DC SV -7SdB 

\ 

±1S4mV 


SOmV 
 ±47mV 

\ 


±S3mV 

9.94mV ±8.94mV 


\ 

±10.94mV 


OV ±1mV 
SG-OFF ±1mV 

OFFSET +4.961 V ±10mV 

+2.SV 
 ±SmV 

+39.1 mV 
 ±1mV 
OV ±1 mV 
-2 .SV ±SmV 
-S .OV ±10mV 
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4-2-3 Envelope Card Inspection 

1. 	 Check 

Check Itemst 

Sensor power source block 

Supply power (O.S mA and 2 mA) 


Sensor supply power noise 


Filter block 

Cut-otf frequen,cy (LPF, HPF) 

Attenuation factor (LPF, HPF) 


Envelope block 

basic functioning 

Check Methods 

Sensor power (Fig . S Connection Diagram) 

Build the sensor power board in the FFT main Body. 

Connect the connector, which has microdot at one end 
and a resistor at the other end, to the sensor connector on 
the rear panel of the FFT main body. 
Connect the voltmeter to the resistor. Using the rear power 
selector switch, make sure that the value of the voltmeter is 
within 49S-S0SmV and 1.98-2.02V, respectively. . 

Sensor supply power noise 

When sensor input is turned OFF by the soft switch, make 
sure that there is no noise around 100kHz or less. 

• 	 When sensor input is turned ON by the soft switch, make 
sure that there is no noise around 100kHz or less. 
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Filter block 

Cut-off frequency (Fig . 6) 

• 	 Connect the SG to the connector which contains the FFT 
option, and connect CLOCK OUT of the FFT to LOCK IN of 
the SG . The wave form should be set to MULTI SIN. 

• 	 Set the FFT screen. 

• 	 Press [EXTEND] of [MENU] . 

• 	 Press [WIN D] to the left of the field which indicates the 
functions of the soft keys located at the bottom of the 
CRT. 

• 	 Window setting items appear at the right part of the 
CRT. Set [HANNING] with [Å], [T], and [ENTER] of 
[MENU]. 

• 	 Make the spectun appear on the screen . 

• 	 Next, set the FFT option . 

• 	 Press [MODE] of [CH INPUT] where the option is. 
• 	 Press [ENV SET] to the right of the field which indicates 

the functions of the soft keys located at the bottom of 
the CRT. 

• 	 Envelope setting items appear at the right part of the 
CRT. Set the items with [MENU], [Å], [T], and [ENTER] . 

• 	 Press the soft key [ENV IN]. 

• 	 Set AMP to [OdB], and RECTIFIER to [OFF]. 

• 	 The cut-off frequency should be checked for HPF (20kHz 
to 50Hz) and LPF (50kHz to 10kHz) individually. That is, 
when viewing HPF, set LPF to PASS, and vice versa. 

• 	 When this is done, a picture of transfer function appears on 
the screen. The cut-off frequency is 3dB below the flat part 
of this picture. 

Make sure that the then value is within 20% of a a set 
value. 
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__ 

--

Attenuation factor 

I n the linear part of the attenuation area of the picture 
obtained in checking the "cut-off frequency". select an 
arbitrary po int. and make sure that there is an attenuation 
am ou nt of 22dB or more between that point and another 
point where the trequency becomes double that point. 
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Amplifier block 

The setting of the FFT may be the same as so far 

Set the FFT option. Set AMP to [OdB], and RECTIFIER to 
[OFF]. 

Make sure that respective gain variations of LPF and HPF are 
within 1dB. 

Envelope block (Fig. 7) 

Check for basic functioning. 

The FFT has been properly set, if the time waveform can be 
seen. 

Set the FFT option. Set AMP to [20dB], and RECTIFIER to 
[ON]. Set arbitrary values for HPF and LPF. 

When AM waves (both sine waves) are entered, make sure 
that a modulated wave is outputted. 

When a modulated wave is entered, which was obtained by 
the carrier wave of the sine wave and the modulated wave of 
the square wave, make sure that an output waveform is also 
changed by altering HPF setting. 

Zc r-. HI FltoA..Y]'(' __ ._ ._~ 

_.~~: _~~., ..•~:~-.~:~3~~:: ~~,. ~.~~~.~_L.~~~~UO"(:&ch 
"! ZCIo)4't 

.....1IIt"'......."<lt-.....,...~"A-,.. 1E.~ l~a: 

II l')(]S

". 
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2. Check List 

Sensor Supply Current 100 KHz Noise 

Sensor O.S mA 2 mA 

OK.NG OK.NG OK.NG 

Filter 

Frequency 
Range 

Cut-off 
Frequen~ 

Attenuation 
Factor 

HPF.20kHz OK.NG OK.NG 

10kHz OK.NG OK.NG 

SkHz OK.NG OK.NG 

2kHz OK.NG OK.NG 

1kHz OK.NG OK.NG 

SOOHz OK.NG OK.NG 

200Hz OK.NG OK.NG 

100Hz OK.NG OK.NG 

SOHz OK.NG OK.NG 

LPF.SOkHz OK.NG OK.NG 

.20kHz OK.NG OK.NG 

.10kHz OK.NG OK.NG 

Gain Envelope 

OK.NG OK.NG 
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4-2-4 Comparator Card Inspection 

1. Inspection 

Devices and Tools Required 

• 	 FFT main body 

Tester (Optimum if it allows you to vies the output of all 64 
channels. Check with the lED, etc. for output continuity) 

Check Method 

• 	 Insert the board into a specified position and make sure that the 
status can be read. Press the [HElP] key on the panel, and then, 
soft key s [E MC ClS] and [OPTION] in that order. 

• 	 Set all the comparator to N.G., and make sure that the relay output 
of the comparator board is of high impedance. 

• 	 Next, set all the comparator to O.K., and make sure that the relay 
output of the comparators has continuity . 

Page 224 maintenance-AD -3S24/2S-v.1 .3 



4-2-5 Microphone Filter Inspection 

1. Inspection 

Filter block 	 (When there is no capacitor microphone power source 
nearby) 

• 	 First, connect the power source; +15-+28V to NO .3 of J2 , and GNO 
to No.4 of J2. 

• 	 Connect the A08621 to the input side of this instrument, and the 
FFT to the output side. When this is done, set the A08621 to 
MULTI SIN and connect CLOCK to CLOCK OUT of the FFT for 
synchronous operation. At this time, see to it that the FFT displays 
the spectnum and s"et WINDOW to RECT. 

• 	 Make sure that the cut-off frequency of the frequency characteristic 
displayed on the screen is 10Hz, and the attenuation facto r is 
24dB or more . 

Power source block (when shipped together with the filter) 

• 	 Connect a tester to the pins A and E of the microphone connector 
located on the rear panel of the FFT, and make sure that a vo ltage 
of 28V is being outputted . 

Filter block 	 (when the capacitor microphone power source is at hand ) 

• 	 Connect the AMZ33 to the microphone terminal located on the 
rear panel of the FFT. 

• 	 Connect the A08621 to the No.4 signal pin and NO.3 earthing pin 
of the connector in the filter block by any means. When this is 
done , set the AD8621 to MU L TI S IN,and connect CLOCK to 
CLOCK OUT of the FFT for synchronous operation. At this time, 
see to it that the FFT displays the spectrum and sets WINOOW to 
RECT. 

• 	 Make sure that the cut-off frequency of the frequency characteris iic 
displayed on the screen is 10kHz, and the attenuation factor is 
24dB or more . 
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Technical Information list 

Parts List 
Main Board ..... ... ... ....... ...... ........ ........... PZ:2055 
Key SW Board .. .. ...... .... .......... ..... ........ PZ :2056 , PZ:2057 
CRTC Board ... .... ... .... ... ..... .. .. .. ..... ..... .. PZ :2058 
ROM Board ... ....... ... ..................... ..... .. . PZ:2059 
NO Board ..... ........ .. ................... ..... ....... PZ:2066A 
NO Board .... .. ... ......... ......... ........ .. .. ..... .. PZ:2066B 
AC P.S Board ... ........ ............... ... .. ... .... PZ:2067 
AC P.S Board ...... .. ............... .... ... .. .. ... . PZ:2068 
Exploded View-1 
Exploded Vie.w-2 
Exploded View-3 

Electrical circuit List 

Main Board .................... ...... ... ......... ...... PZ :2055 

Panel/Soft Key Board ..... ......... .......... PZ:2056 , PZ :2057 

CRTC Board ............................. ... .......... PZ:2058 . 

ROM Board ................................ ... ......... PZ:2059 

Analog Board .... ................ ...... ...... ... ..... PZ:2066A1B,PZ:2059 

P.S board .... .... ... ... ..... .. .......... ..... .... .. ...... PZ:2067,PZ:2068 


Assembly List 
Main Board .............. .. .. ..... ... ...... ... ...... .... PZ:2055 
Panel Key Board (P Key Board) .... PZ:2056 
S Key Board (S Key Board) .... ......... PZ:2057 
CRTC Board ................ .... ... ................... PZ:2058 
ROM Board ... ................ .. ...... ................. PZ:2059 
Analog Board ..... ... ..... .. ...... .. ... ... ............ PZ:2066A/B 
P.S Board IN .. .. ... .. ..... .... ... .. .. ... ...... ....... PZ:2067 

P.S Board OUT. .... ...... .. ............. ..... .. .... PZ :2068 
Exploded View-1 
Exploded View-2 
Exploded View-3 
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i 
C~CS IC 

, Q: .2 , -;;T:C,8,SY i TRANS iSTeR 2 

: i\45,54 

! KC:,~AT1.2K 

: ~C:NAilK 
: 
I 

CARBeN 

CARDeN 

;;'ESiSTCR 

R::SISieR 

1.2K Q 1/t,.'.J 

lK Q 1/ '1(01 

3 

2 
;: 022.43,44,58 i RC:NAilOK CARBeN RES ISTeR lOK Q 1/4W 4 ! 

, 
:;;50.53,52 : ?,C :~JAT lOOK C:1RBCN RES ISTeR lOOK Q l/4W 3 

; P,C:NATIOOK i CARBöN ?,ES iSTDR 100 C: 1/4~ 4 
I I 
i ~C:i\Aii2R CAi\BeN KES;Sie~ ; 2 Q i/4'.i1 2 

; , 
; :~, S S· , CAR3eN :l.E:S!STeR :50,i ~/t,"'I 

: C?BuN ~::S:ST(jR 180:< Q l/t.1:4 2 

; R-C:\A.'!2.2K ; CARBeN RES;STeR 2 .2K Q l/ 4!iI 

: P,S 2 : RC: ~iAT22K CAR3öN ;<.ESISTeR 22KQ 1/4'1f 

: 8,74 : RC:~~AT22R CAR3öN RES [STöR 22Q 1/4\1j 

: ?,5.'~ CAiZSCN RC:SiSTCR 220K Q 1/4W; 

; CA?,SeN ~,ES!ST0f\ 220,-2 1/4W 

; :::AR3e~ i\ES;Si,~R 270~ 1/ 4Ji 2 

CA:<'3t:--< RE:S,STeR 330,'! :/t,'.t.J 3 

:Z2,t,,25,75,76 , ?,,::;:\l\i4 .7:< CA?,B(jN :<.::S : S:(JR t,.n Q :/t,~ 5 

~2C,25,3C---33 ~ ~C:~AT47~ CAR8vN RES;STvR 4H~ 1/4'1'i :2 
; 
; 

?\38---~2, 57 

RlS,22,27. 37 ,4S : :\C::';AT47G" CAR3tlN RES:STCR 470Q 1/4'11 

R70,72 • RC:NAT5.6K CARBöN RES ISTeR 5 .6K Q 1/4\'1 2 
o ~. 
I \ I l : ?, C:~JAT56R CARBCr-i RES iSTeR 56Q 1/4\:1 

iC8 : ?,C: NAT560R CARSON RESISTöR 560,-'! 1/ 41,~ 

CARBeN KE:SIST()i\ 688 '1 1/4',1 

• ~,C:,'\AT75R CARReN KES:STCR 75 C2 l/ t,!/II 

CAR3()~; RES:SieR 82 Q :/t,~ 

3 

5 

7 

2 

http:RC:NAT5.6K
http:R-C:\A.'!2.2K


,~ R?. _r-l. 1 
T 'f1iS L I S 1 

AD 3 5 24- / 2 5 ~ A . I s O A R D 3/ 5 

: C l ~C ;j IT SY M3öL , 
or J~~~G. \ C . Q/7 

" 
V : 

, 

7?Z:2055 : 1":AIN BöA!l.D AD3524 / 25 

: ;<.23 MLTALIZEO RES;STöK l .SK Q ~ i ~ .;, 
: 

~ I . ~ ' . t, METALIZED ~, :::S:ST~~ !K Q & 1 ., •• 

: R55,Sl : M~Tl1L IZE~ RESIS;~R 2 .4~:< ~ l/ 4" 
: RM: RNM220KF 

i 
METALlZED P,ES ~ S;!'JP, 22Q~ ~: ~ / ,~'~ 

: ~.47 i K:-1: K~M4 .53i<r MC:TALIZLu RES;S-:,3il. 4 .53;{ C ~ / 4~ 

;.IETALIZED i\C:S;S-;-vK 5 .36;{ Q ~ / t,',>/I ::\57 
,i o -~ 

: ,,:'b ~ETALlZD RESS:~;( 5.9:< :J :/ 4'cJi . ; 

; ~ETAL! Z::D R::S rS:ö!l. 522:< ~~ ~ / I!~ 
,

i R29 ! RM: R~M909KF ~\ETALiZED RESISTöR 909 Q : i 4~ 

~ RN: !~R-4-471MA RESISTOR NE7WORK 478 !:,; 
! 
i RA5.13.20 ! RN: r:!R-4-472MA RESISTöR NET~eRK 4 .7K ('; 3 
I 

: RA4. 3~- 17 , 19 i RN: LiR-S-I03MA I RESISTOR NETltieRK lOK Q 12 

: RA6,7 j RN:::1K-8-223MA 
! 
i RESISTöR NET\oiORK 22K ~'2 2 

: VR3 : i\'1:H i 02 

: I,'R2 i RV:H501 i POIENT lo~neR 5CO ',i 
i 

: ::W:H09111 

: RU.2,3 ! S~: KCR-IC5 

; SS: 2N32X2AG , 
i T?I~47 .51~54 ; -:-M:LC-2-G-O !TEST P;N 52 

: 
; uss i UA:C21!C ÖP AM? 

Hli..TAGE CeM?A?,AToK 

"'?: :';5S ; 

~ G? Hr;. 

i ......: \; 97 ; ~c :P:COOSJ c:,<"es ." , 
. :: r 'll ,-,,,~?rU7,S,52,83,9: 

, 
c~ös re• U v _' ...... V-:I ..... 

U2G,25 

U22 

! !JC :AC08PC , 
: ;:r' llr, r.?r 
! u v., ............... , v 

, 
CMes 

! 
c~ös 

IC 

le 

1J75,78 c~es 
T,
! '.... 2 

U3 : iiC: ACI4PC ! c!'Iös ie 
U77 UC:AC240SJ 

, 
i CMöS IC 

. U29,34.37,~a,47 UC:AC244SJ ! CMöS lC 8 

iJ51. 70, 74 

U31,35 ,57 ,60 UC:AC24SS.J I CMes le 
,

~~3,SG,S~,92 UC:AC32PC , CMöS le t, , 

U22,35 !JC: I\C373SJ 
I 

~ C~OS :C 

2 

3 

2 



T 

Ll 
T ST 


AD - 3.5 2 4/2 5 MA T ... BOAR :::::) 


: -:--:r:-:- s""'''el; L! ;\Lv l: 1!:1)_ 

or S~~G. ~e. ~A;1.;S ~FI,,;: 8ESCRI?;;e~ 

I 
, 

7?Z:2055 
I 

MIN BMRD AD3524/25I 

i,Je: J65C;06G~ -232 CMöS iC 
II . ~ • UC:J65031Gf'-2l8 i CMOS lC 


! I 

: ~C: 

,,: U71, 72 i UC::J71054G CMOS IC 2 
I 

:U?9 t 8Q 
I 
~ UC:D710S5G CMOS lC 2 

: ::c~ , :_iC:'iCOOF CMes re i. 

: ~S9 ! L:C::~C03? c:-Ies rc 
! :: ~.: . 'i 
; \"l A ........ ' :~C: ;'-;[04 c~es iC 2 

l]C:~C08F I CMes rc , 
I .. __ 

! :jv,J ,jC::-iC l3S 
, 
C~(JS rc 

: 
iJC::-;Cl48 i Ci~vS rc 

i US5 i UC:HCI53F CMes rc 
I 

i UC:~CI57 
!, CMOS lC 

: U25 
I 
; UC:~C174 i CMöS lC 

,jC: :-;C32 c:-Ies lC 
, 
; C63 : UC::-;C393; c~es "~ 

11... 

: US5,85,87 
I 

LJC::iC<!052 C~CS IC 3 

; ~73 ,81 : 
JC:~C4538 CMes IC 2 

: US4 .57 .34 UC::-;C595 C~öS lC 

; :.J 6,96 ~C:nC74 CMOS rc 
! 

: US2 i UC:RP33C45 CMOS lC 

J44,45 ! UC:~3257GU-1OL CMöS !C 2 

: :~C:S242iA CMes ie 

:JC:58f-;CCCOPS1O CPU 

; :';38.3S,~:,42,4S : UC:S1C<!256-12?Z C~OS lC 8 

i U49.52,53 
; 

! ;';58 : :.JC: 32C79;:: C~CS lC 

; l!66 : UF:'3F19221 D/A CONVERTER 

; lj1\:7210C 

: :~88 , UR: TFl78LOGS~P Sl,ollTCHlNG REGULATOR 

; U89 ; UR: rr'.79L885P SWITCHING REGULATOR 
I 

i U94 : UT:FOO 

'_'':'.J. : Ui ::=:63 

::~.S.;4.:5,2: : lJi ::=38PC 5 

~~2,7S : ';:::"'S38 

2 

2 



T Ts L 1 s 
A:8-3524 / 25 BOAR:8 5/ 5 

'Ci;\CJ; 1 Sl'~,30l. 

or DR~G. ~e. 

TJZ:2055 ~AI~ BCARD AD3524 / 25 

U30 JT:i43iAP-G 

UT:75150 

U2 UT:75152 


uso XT: 13363 CRYSTAL 

XT:240C-6i<. 

02:A"8900A 


C5:A<:0331 




PARTS LIST 
AD-3524-/25 K E. Y S \l'V B OA R D 

C I ~CU i;- S'iM3()L 
Or u:\ioiG. :\(). PARTS ~A~~ DESCRIPTlö~ Q'TY 

7PZ:2056 l PF\NE~ KEY SW SÖMD AD3524/25 

CC:FK16Y5Vli-il04 ! Ct:RAMiC CAPACITöR O.l,LtF 4 

CT: lA4R7 i TANTALM CAPe i TuR 4.7 ,u F 1av 
8l9,22,24 ! DL: PG4G52~Y 

: 
I LED 3 

D12~14,18,21,23 i DL:PR4652K 
i 
! LED 5 

j l i J i :704P050-AU/~ i CfJNNECTöR 

J2 
I
I JT:1-172429-2 

.13 i .1T:172429-8 

! re: 2056A ! ?~ !NT gÖMD 

!QT:AI020Y ! TRANS ISTöR 4 

! RC: NA133GR 

! RC:NAT470R 

R1~7 i RC:NAT50iZ 
I 

S5,5,8~17,2G~2~ SK:TR1-01 
I 
I 

S24~2S,28~30 : 
I 

S32~37,39,41~4~ 

! CARBON 
I 

i CARBON 
I 

i CA?,::,ON 
I

! SfJ [TCH 

RESISTOR 

RES fSTöR 

?,ESiSTOR 

330~ 

470~-~ 

56 ~~ 

1 / 4~l 

1/4W 

1/4W 

4 

8 

8 

41 

S48~52 .54~56 

Sl"-4.7.18,19.22 ! SK:TR2-01-L2 I S1i LTCH 15 . ! ! 
i523,27,31,38,40 l

! 
S47,53 

i UA: TD62503SP i TRf\NS ISTöR nRRAY 

http:Sl"-4.7.18,19.22


?i\RTS L I S T 
AD-3524/25 1<: E yr B O AR D 

C: R,CJ ; T Si i'lb,JL 
or CR:'>;G. ~ö. PAR"fS ~A~E :::J~SCRIP:löN Q/n 

: 7?Z :2057 SCFT KEY S~ BCARD AD3524/25 

: ;<0 :4<:0-12S30 

I PC :2057 PRIN"f BöARD 

S~:TR2-01-L2 SWITCH 8 I 



12 

D T T 

l TS L 1 ST 
AD 3524/25 c p,- 'T C :SOAP~D 

~ c ~ ~CJ; ~ 51· ~30 i... 

or J ? ·~G. ~ö. PA i\ ;-S ~A~E Q'TV.. 


: 7?Z: 2058 i ({TC 3öARD AD3524/25 

i cc: O.022U-C : CERAMIC CAPACiTtlR O.022j..l r: 
.'  2 .  . 

, \ ~ ~. ,! ~--- .!.. I : CT: lC2R2-C TANTALlJr; CAPAC ITOR 2.2 ,u F 5 

J i ! J I : 72<:P040-AU /;,j CCNNECTOR 
; 

: J2 : J I :724P050-AlJjli I CllNNECTOR 
I 
: pe: 20588 ! PC BöARD , 
; Re:: /: C~:G: ~ i , CARBeN Rr:S;S';'OR ,GO Q 

: ;l.C: i/i0lt/~53'; 
; 

CA:t30:-': :U:S;SiO;Z :5:< Q 

! RES ISTe:\ NET:.~eKK 

I RESISiöR NI:: T\tiOR i< 

I: TM:LC-2-G-0 I TEST PIN 6 
, 'I t"") r . ro
. U L '..J , L ~ : UC:"C 157SJ ; cr"'es ;C 2 

; UC: AC373SJ 
I 

: CMOS rc 3 

J22 : IJC:D55013GF-3:8 : C1'leS rc 
".('\
'.;:.::1 : C:'leS lC 

: UC:HC245~ I C:'lOSI lC <: 

• 'Je: 53434C?S c;~.ös :C 

; TTL 

., 
ve 

. 
1 XT:13353 

9 

5 

3 

2 

2 

8 



Pi~RTS L T 
1 

A8 - 3524/25 BOAP~D 

; Ci iZCUJ T SYM~öL 

or D~~G. ~ö. Q' TY 
I 

! 7?Z :2059 ! R()~ BMRD AD3524/2S 

21 

TANTALlii-\ CAPACITe(\ 4.7;J.F , GV 5 i 

: ET:CRf'Ot, 2 
I 

! 11 

; Ji---i6 16 

: C(')NNECTöR 

~ rc: 2059 

! [\2,3 ; il.~: ii-iK-8-103MA 2 ! 

01 8 • ue :ACG4pe eries le 
I: U21 ! UC:AC138pe CMS le 

U20,22,23 : ue: ,c,C24.4pe GlvS le 3 

i Ul7,18 : 
; 

UC :A[2452::: e~ös le 2 I 

,:: ..""'IV 
; I \V I, :s 

/0 



PA?",TS LiST 
AD - 3524 A/D BOARD 

: C ~ RC~; ; S'y' M[)O L. 
or 8?,;;G. ~e. PAR.TS NA~E 8ESCRIPi;öN Q'TY 

7?Z:2066A ! A/D 3UARD 20K AD3524 

: ", 4i u.!. ~iF :AMZ26 ; inSRID IC 
I i 

I U!3 ~1F: nl~Z28 [HYBRID lC 

\ C5,5,7,24,25 : CC:FK1SY5V1H104 [CERAMIC CAPACIHlR 0.1;.t F 
! 
: C'15~~~,55,5S 

, CC: F:!.j l 04 K i 
I CERAMIC CAPnCiTÖR 8 

• C3 : CC:O .00lJ ; CERAMIC CAPACliöR O.OOl;.tF i , 

: ~C: O.0033U ! CD.AM:C CA?ACITeR O.0033;.t F 
I C".~. : no ~ ess .50 .89 : \.... ....... ':'Vl CERAMIC CAP~,CITöR F'oCv. , 


: C3;', ' CC:IOOP i CE!l.AMIC CA?ACITOR 100?F 

• C31 
: rGr'l 
. v ,-,v 

• CC:150P 

: CC:22? 

, CERAMIC 
, 
i CERAMIC 

CAPACITllR 

ClWAC lTeR 

150PF 

22PF 

• CD: 1QCOIOD5• C2 
: ,..~,.. ~ ,... - -~ ' C""('" '6v"'on~ '...;Jo,,:.7 ,.J, ...............)~,01 ~ i\.i J,A l Dl J : ERECTRrJLYT;C CAPACi T:JK iOO;.tr l6V 


: CK: SIl.A 10V322C:-:S ! ERECTROL YT:C CAPI1C; TeR 220 J1 F lOV 

: ;: ri..M CAPAC: TORI '.J ... 

: C4 • C~:?11:j3';Z 

: C22 

~ C12,12,16~2 1 , CT:1C220 i TANTALUM CAPAC !TOR 22;.t F loV 22 

: 
~55,SS,:7--80 

[TANTALm'1 CAPACITöR :O.U~ 20V 

C14,29,30,4~~44 CT:lE1R5-C ! iANTALUM CAP~,CITCR
I 

C63,64.67.68 

C50 ,58, S l ~84 CT: 1VR33 I -ANTA' ..",! i, .LUII CAPAC i TöR o.33 ,u F 351J 10 

C88,S2,S3,99 
i 

! 
C;';:TZ03Z100i'K 

~rc l CJ:TZ03Z2R3YR 
nuc 
L liV 8F:TLP521-3 

DF:5N137 5 

)4,5.7,8,16,17 iJ l: lSS53 
i
i DWDE 6 

D9.10 Dl: lSS97 
I 

: SCHöTTKY D I ODE 2 

Dl: lSl588 \ D IODE 

II 

16 

3 

7 

10 

3 

11 

http:C63,64.67.68
http:O.OOl;.tF


?~~RTS LIST 
AD-3524 A/D B O A R D 2/t., 

CiRC:.iIT SY~2,oL 

or DRWG. :-.10. PAKTS :-.!AME: DE:SCR rPi :C,'J Q' TY : 

7,?Z:2056A 
I 
: A/D BöARD 20K AD352~ 

D3,6 
, 
! DZ :05Z5 .6 

! , 
i ZENER OlöDE 5.6''; 

2 

2 I 

oIl, i 2 
i 
i 02:85Z3.2 

I 

! ZUJER DlöDE 8.2V 2 

~ ET :CP.P01 i 3UZZER 

13 ! JA:XC5F-3222 

J2 
I 

: J, :95?-2 .540S ! CO~NECToR 
, 
:, JJ:T~P-JOIX-A2 

: JS: 14120-01 2 

L2----5,13 I U.. :l..FI-220i<: I NDUCTllR 6 

I L.L.:!..FI-560K INOUCToR 

: I~F: FB-43-101 
i 

Ll8,11 ! ~JF: ZgF253S-0 l 

i ?C :2066C PRINT BöARO 
i 

, L..Ql : QF:P\70A-SI . I 

Q23,2t, ;, QT :,,965 TRANSISToR 

Q2 ,.3, :6----20 j Qi:C:8:5'1 HANSISToK 

Q2l.22 ! QT:C2235 TRANS ISTeR 2 

Q5,7,9,1l,13,15 I QT:FBiL,3N-L 

Q4,6.8.10,12,14 i QT:F?IUN-L 

R5.37 i RC:NATl.2K 
, 

R45,55----S0,64----S?1 RC:~:ATIK 

R70,78----80 

TRANSISTOR 
I 
I TRANSISToR , 
i CARgoN RESISTi')~ 

r PEv:: JI.. N RESISTv?' 
I 

1.2K ~ i / t,:~ 

L, ~--:: 1/4~ 

il 

5 

2 

1 -.0 

I 

i CARBoN REs;s-:-n ~~ ~-~ :/4" 2 

! CARBeN RES;Si(j~ ~Q :/t,:'; , 
R4 : ----44 ! RC: NATl OK ! CARBeN RES lSTe?, lOK Q l/t:,~ 4 

",'3: ~C·' 'A-' 00'./'\ ~ ii 1\ ••'\ I";' l CARSoN RES ;SiC?, : GCK ~~ lit,;;i\ 

R9,lO.12 i RC:\AT2.7K !CARSON RESISTo!\ 2.U ~-! 1/':'''' ~ 
;:, 

Rl,7,11,13,14,lS RC:NAT27R : CARBON RESiSTöR 27 Q 1/4t<i 25 

R19,34,35,38,39 

R71,72 .35----96 

R84 

R7o,77 

RC:NAT270R 

RC:NAT3.3K 

i 
i 
i 
I 
I 
! CARBoN ,
i CARBoN 

RE:SlSTOR 

RES ISTeR 

270Q 

3.3:< Q 

1/4" 

i / (,; 2 

R75,99----101 
I 
: RC:NAT33K CAR30N RESISTeR 33:< Q 1/ t, ',j 4 

iU5.20 
i 
i CARBON RESISToR 470Q lit." 2 

3 

4 

2 

2 

7 



i 

3 

T 

L l 
T STPAR~ ~ 1 


AD-3524 A / D B OAR D 3/t, 


• Ci :leJ: T SY;-',Jö!.. 

or JK~G. ~ö. PARTS ~A~~ DESCR;PTlöN Q' TY ! 


I 
: 7PZ :2066A ! A/D BöARD 20K AD3524 

: i\C:NAT560R. i CARSON RESISTOR S60el 1/4".pj 

,l 
~ !\82 l !\C: ,~AT82R j CARBeN RESISTeR 82 Q 1/4101 

i I 

I RS I RE:F~R2S472K i 

i 
I 

R3 ~ ?,F :P,R129 
I! CAR8öN RESISTöR ~IETnöRK 

i 
I 

R16,17 ! r,r-:i\R130A j CMB()N RES ISTöR NETiiöRK 2 i 
I 
i R8 RF:RR142 i CARBöN RESISTöR NET'lföRK 
I 

: CAil.BöN RESISiöR NETitiöRK 

! METALIZED RES ISTeR l .24K [2 

i ?'~:RNM1.74KF ! METAll ZD) RESISTöR 1.74K Q 
I 

: R22,27 ! R.:-1: RNi~lKF ! METALlZED RESISTvR 1:< Q 2 
I 

! RE1,62.n,74 ; RM:RNM10KF ! i~ETALlZED RESISTöR lOK Q 4 I 
, 
i R23 
l 
~ :'1 'i 1"\ ...., 'i 
! :\ .:>u ,..) .) 
i 

: ~,97 ,98 
, 
j R3G,46~54 

, 
: ~,v,: P,M-l2 .74KF 

i Jl,I' RN"'3 cKFI [\1:. I • Ii • ..., 

i ~'ETAL I ZED 
I 
i ;"IE TAll ZED 
I 
i METALIZED 
, 
: ~ETALIZED 

RESISTöR 

RESISTöR 

RES ISTO[l. 

RESISTöR 

2 .74K Q 

20 .5K Q 

3 .9K Q 

470Q 

2 

2 

10 

RES;STöR NETWö!\X i , 

~ if: -:-M7S-500R PöENTIöMETER 500Q 

! R ';:i~7S100R 1'1lTENTIClMETER 100 Q 

: ~:R4 : WJ: 'J202 PllTENTleMETER 2K Q 

PöTENT JeMETER 20K Q 

; 'PS .5 : ~'l :1J502 ?ClTENT !ClMETER Si< ;:-~ 

~ K2,5,6 • S!.- :AG2119 REL.AY 

: :C.3.c, l SL.:AG2129 :l.ELAY 

• SIi: : SS: 2N82X2,1\C 

L.: ,12 , F:367 

: T~:!..C-2-G-O TEST PIN 

: UA:CX20197 

Jl2 i UA:C393C2 

i UP,: LF357M 

U22 UC:AC04SJ CMöS IC 

U2,3,7~lO DC: DG211CY CMöS lC 5 

:jC:,COOF C~!jS IC 2 

U2c, UC:HC04F CMöS lC 

lE5,16 :';C::-lC14F CMöS IC 2 

I, J 

2 

2 

l 

2 

3 

3 

2 

9 

2 

2 



2 

L I S T 
AD-3524 A/D s O A R;:::) 

: C [rzCJ ~ i SY~SCl L 
Q/ T\JI or Q;i.\>;G. :\Cl. ?Ail.TS NAME DESC;i.;PT!ö:\ , , 

I 
:, 7?Z: 2066A ! A/D BMR.D 20:< A03524

I______________~~~~~------_r~~~--~~~~~~--------------~--~I 

: i.J2S,29 : JC:riCi56F I CMöS iC 
I 

! U5 i UC: HC4052F 
I 

! CnöS lC 
I
I uc :HC595 I CMöS IC 4 

I I I
i U3 0 I uc :HC74F ; CMöS IC 
i 
j U26,27 i ilC :HC85F 

I
i CMöS lC 2 

II U2' 
1 

I 

\ UR: TA79L005P i sw [TCH ING REGUL.i\TClR. 

! ET :Ci\?04 

i C4 :A34766D i ANAUjG CASE ,Cl, 

! 04 :i\3t\767C i ANALClG CASE 3 
II 

I 04: 1\4 9163A I 
I 

I 05:A40701 i 6 .5mon SPACER G 
i 

I 



?j\RTS LIST 
AD-3524/25 A C P.S B O A R. D :/3 

• c; RC~; i SYMJÖL! 
?ARiS ~AME DESCKIP;;()N Q' TY 

: 7?Z: 2067 AC P.S 3eARD IN AD3524/25 
I 4, C;3,;5,i5.2; , CC:F:<lSY5vl~i04 CERAI1IC CF,?P,c rTöR 0.1 ,Ll F 

• C; ,2,5 ,27 ; CC:O.00lU2KV CERAMiC CA?ACITOR O.OOlj.1F 4 

• Cj l : CC: O • O l U l K V CEKAMrc CAPAC !TöR o.0 1,Ll F 

· C3,9 ; CC: 220P i CERAMIC CAPACITt:lR 220PF 2 

, C l 2 , CC:22CP:KV CERAMIC CAPACiTöR 220PF l 

C:<:S~G40C!VN330 ::,-::C:Rö~Y-:-1C CA?AC: IU:\ 330 ,u. F 2 

: C:;O ,2~O : c:< :S~160V3~O ::~ECTRÖLYT;C CAPAC: .,.;,)~ : 0 ,'.1 ;= 160V 2 

; (24 : C:<: S~450V31 ::U:CTRöLyTl C CAPAC:TCR 1,Ll F 450V 

; C~11,211 • C:< :SXE25V310 ELECTRöLYTiC CAPACITOR 10,Ll F 25V 2 

: C:4,22 ~ c:< :9l20 EL.ECTRÖLYTIC CAPACiTöR 120 j.1 F 25V 2 

: e19 ; CM: 5002 ~ 02J l FIL:" CAPACITöR 1000PF sov 
C25 i C~:5002l04:<1 FILM CAPACITöR 0.1 j.1 F SOV 

: C3,4 i CM:6003l04K FILM CAPACITöR 0.01,Ll F 600'.,/ 2 

: C25 
I 

! CT: lD2R2 TANTALUM CAPAClTOR 2.2;:1 F 20V 

i C10,23.109,209 
i 

i CT:lVOlO i TANTALLIM CAPAC /TöR l j.1 j7 35V 4 

· C20 : Ci: l V: 00 TANTALUM CAPACli(JK 10.:1::' 35V 

; JF: TL.P54lG 2 

: 87, 8 . , 2 , 13 i DlöDE 6 
I 

• :;lG8,2G8 

: D5,6 ; ~ l :RG4C DleDE 2 

: 89 : DI:TFKIL DlöDE 

• D2.3,:8 

· ~ l ~ , : C:S , 209 

: D l: lSS97 

:J;:i.S~588 

SCHöTTKY Dl ÖDE 

DlöDE 

3 

3 

J:()DE 3R:JGE 

i 017 : QL:TLR102A LEQ 

: J 1 : DT :5?5M SCR 1 

: DZ: 05Z15 ZENER DIöDö 15V 2 

: DZ: ClSZ20 I ZENER JiODtJ 2C,V 

, r"'\" ,.... 

; ..J.!.'..) i QZ:G5Z9.l ZENER JICDC 9.:11 

. Zl 

: HT:6073Pg HEAT SINK 2 

http:O.OOlj.1F


?~A..RTS L I S T 
A D 3524/25 AC "P.S B O A R:8 2/2 

:C::lCJ1: Sy ,~göL 
,," -:v 
'q' ; ,: or Q~\oiC. :--.:e. 

: 7?Z: 2067 ~ AC P.S BöA:\J i N AD3524/25 

, ;c::. ; J:: 1731<:5-5 ; CCNNECTOK. uJ 

: JT: i 72369-5 

: JT:172269-6 • J2 

,u ; LL:L::I-IOIK !NDUCTöR 

;";":i...iii -682:< INDUCTöR 
. , 

: :"3G:,3G~,387,3~q ~~:~A :O -21T 8 


: :"'3i3.3~5.3i9.32~ 
: .. : l..:Z: ~F3834S~502Y I lNDUCTöR 

: P l : ilC: 2067C 

2: QA:AC25<:-157~ 

! QA:AC256-1tl74 ! cem. SI1EET 2 

! QA: AC.~ ; 6A : \tiASfiE:? 2 

: Q5 i QF:K534 ; FET 
, 

~ Q8 : QT:AI015Y ! TR,l\NS I STöR 
, iI 

i Ql i QT:A562 l TRANS l STöR 

i Q_'C~ : TKANSISTOR: i . " o~ 
I 

: nANS;STöR:n 
: Q102 ,202 : 

I 

QT:C2C72 i TRANS l STöR 

: QT :C2235 : TRANS ISTeR 

; q7 • q: ::;759 ; TRANSISToR 
:----'----------; 

, R15 , RC: iiES 125RJ : CAR3öN RESISTCR 25C2 

j R3,221 ; RC:.'~,'1:1 .2K C,l)RBCN RES/STeK 1.2K C2 l/ ·~~ 
') 
"

• ~25 ,25 ; ?C:NATl.5K CARBöN fl.ESISTe:l l.SK ::::: i/ 4~~ r) 
L

CAil,SöN il,E:S;ST"J?, IK Q l/4.'.i 

CAR8eN RES!S;~K ::"\0 t/ <'14 

. R3C RC:~~AT100K CARSON RESISTCR lOOK Q 1/4j;j 

RC :~~,'1T lSK Ct\RSCN RES ISTeR lSK ~ 1/4.';i 2 

: K3~, 38, 4'J P,C:NA'j'2.2~ CAR13öN aESiSTö:\ 2 .2:< ~~ 1/4~ 3 

i\C : \ Ai2.n CARBöN RES;STv:Z 2.n~: i/4.'i 

: ~ i 23,223 CAR3e~ :r:s :5':-~~ 22:<'2 ~/ 1,.'1, 2 

; Ri< RC::\AT220R. CA~3ö~ :ZES :STe~, 220~ :/4.~ 

Re :NAT3 .3R CARBöN RESISTöR 3.3Q 1/4W 

2 

http:3i3.3~5.3i9.32


, . . ,---' T .--' ,-n? .A. R 1 0 1 o l 
J\.. C P.s B O A .. R.. D 2/2 

; C~RC :J~T SY~3{)L 
' ,'J ,or J;\~C. ~0. Q !: : 

7"Z:2057 AC P.S 30AR~ !N ~~3524/25 

; :\120,125 CARSON i\ESiSTCR 3 .9i< Q 1I 4. ViI 2 

: :\5.6,18.27.29 ;l,C:NAT33K CARSCN RES i STuK 33K ~-~ 1/4111 5 

R1S,52 CARBeN RES I STOR 39K ~~ 1/4W 2 
· . 
, ~ .~,7,19.37,41.42: ?, C:~~AT4.7:< 5 

2: ;1,24,35 

, :<'8.9,::8,2:8 4 

2• ~::3 ,2: 9 

?C: \1\.:5 .s:< 
· ~2 CARStlN i<.CS :SiOR 56:L! U4.W 

· :\21 :::C:NAT6öGK RESiS:VK 680;{ Q 1/4\<1 

, "'.': rz28 CARDeN RESISTUR il 'H' 

: R22 eW3öN RESISTCR S.1K Q 1/4W 

; R10 CAR~eN lOOK ~ 1/2'.11 

CARReN i\ES; ST'~:<' 220:< 0 l 12:"; 4.~ :\48,49,58,53 

: :\32.33 2 

;:::jS~ RES:STeR : G ~~ 2 

",CTAL!ZED R~SrS,'eR 2 .~:< ~2 l 1t,l~ 

METALiZED RESiSTClR. 2 .32~ C'~ 1/4lti 

, R39 ;;-;:R~M5.62KF METALlZED RESISTeR 5 .62K Q 1/4\1/ 

• i\3S ~ET.(\,LiZD RES IST:')R 9 .31K r~ l / 4~~ 

?,20 ?'J:HI02 

: ..-')' f') ...., .. 
. I. _ ," !. . ...) . '-:: 

: ::0 CC1A.PARATO?, 

: U l REGURATeR ceN:~OLLE~ 

2 

213mm S?ACER 

2I 21 mr.; SPACER 

85:341495 HEAT SrNK 

210:lJ29 BO,t;RD HelDER 

http:7,19.37,41.42
http:5.6,18.27.29


L I SJ 
A D 3524 / 25 AC =.S SOARD 

~ C l ~. C:;j ~ T S'.' .~:30L 
(V--:VQ~ J;:l=;.;(; . \~. q " 

; ~C P.S g()f\~:; t~JT AJ3524/25 

: Cl:J4.lCJ5,204,20S; :~C:~i<i6'r'5vUil04 : Ct:;i.A,~ iC CAPAC ; ;IJK O.1 ,u F ,., 

: ro"""" ') ....... 8 ""'11" "20; C,...·'" 1"'11"'\.11 

: '",,JU..) • ..)\.) ,..)~o,..) ; I,., .'J.uu!!) ; CBAl-q C CA?AC i ,uR G . 00 ~ ,u F 

I 

• C329,333 
I 

, C:07.205,305,322 • CC:Q .OOlU2K\i : CER?MIC CAPP:ClTöR O.OOl,uF 2KV 5 

, ::335 

=3~2,32S ~ CC: C .00330 

: -~3S 33R 3t.· ~'3: ("-'r" "."i~.....J " J, _~,...J'-t ~ '-'1"....v. ·.J~:...: 5 

: :~34S .248 

~ ClOl ,2Q1 ,28i ,3eS : se :238P ; CE:RAM IC CAPAC ITOR 33C;Pf7 iO 

: C31Q,3~ '1,3i2.323 i 

~ C327.331 

: Cl02 .1 06 : C:<: SXE:! 0~'32200 ELECTROLYTIC C.C,P,cIC l TeR 3300,11 F lOV 

: C31 i ,324 : C:< :5/:::101.'3550 
: 
~ r:LE:CTR~LYlIC CA??CITuR 560 ,u F lOV 2 

: C302,307 ,3~5,3: 9 : =:<:SX=~6V3G80 C:;"'E:c-:-~e~y;:c CA?ACITvK 68C,'.1i'" :5V 5 

: C323,332 

: C202, 205 : r"/' c, . a 
. ..... \ ...... .:....:.-..1 

I :::"'::CTRN.yT I C CC~?!':C : ;C?, 1200,11;: l5!} f) 

" 
: C~Ci8,20S,3C4,3G9 \ CK:9120 
i C3:3,3:7,32:,326! 

! C330 ,334 
i 
; C203 ~ CM: 5002332K l 

, 
l C103 ! C:-::5J02472:<1 

E:,-::CReLYT IC CAPACITeR 

, 
; F I LM Cl1PAC lTeR 3300PF 

120,uF 

50V 

25V ' " ~v 

: C:28,12:,22:),22~ • C~ : ~ ::;2n 

: ,ANTALUM c.o,p?:::: :v;l. l ,u F 35V 

i D102,202,302,ZG4. J::.C,L.OlZ 

: D306,303,3:0,212 

; 8214,2:5 

DI:~SC87-0Q9 SC~eTTKY D I eJE: 

! D103....... 105, 107 u:: lSl588 DIODE 3 

J D203 ....... 205.207 

: 0201 DI: 10DL2CZ4IPI DIODE 
, 
: D30 i ,303,305,307 D:: 5DL.2CZ41A DiöDE 

: 830g,3~: ,3}3,3lS 

:2 


6 

2 

2 

2 

10 
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PAR L I S T 
A D - 3 5 2 4 / 2 5 AC P.S B O A p~ D 2/3 

: Cif(CjiT SY:-',3Ö:'" 
1 

Q/""V :0;- i}\IIiC. ~~. . I : 

; 7?Z: 2068 ! AC P.S BeAi\D eu: AD3524/25 

: ji:2-i73i~6-0 i CGNNECTOR 

: J I :700~2 
1 

; CCNNECTtJR 2 

. .J4 : J I :784Q050-AU/M 
I 

: CöNNECHlR 

: JT: 171325-2 

INDlJCTöR 
: I ""'-"2 ~~3 ~n~ 3"r'> ~ 11.1 ~V'" 
,:... ..)0 ,")0 ,.)\..).") , U8! i":'.;J.~ .... -47J.\ l NiJUCTöR lO 

: , ?"8 3"0 ~" ?,,,; 
: _ ....J \..' , , Vu .oJ ... ..:. ,....; .. L. : 

: :"2J,2:5.3~7 ,3:8 : 

: '...32': .32~ .323.224 : 

; L;.:~A18-l4D !NDIJCTöR 
, t)r\. 

. ~LU.!. , LL:~A18-14S INDUCTöR 

: ; .. 202 : i.R :CY25X1SXiJS,'\ lNDUCTöR 

: :...~cn .203 

: L;(:CY26:<lSXIOS3 
1

l ~R:S?-T12-2G 

INDUCTtJR 

INDUCTöR 

i 1 

2 

! ~;:-:J-C8CZ 

: ?C: 2C68C 

3 

; CöCL SHEET 

: QA:AC256-1674 : ceOL ;)r.t.c. I 

, Q301. 302.30:;. 304 ~ QT: A965 TRANS ISTtJR 

: G205.306.307,3C3! , 
I~ANSjSToR 

• I,"CAil.3rJN RC:S;ST Gi\ ~ .2:\12 "/ "II 

CAR3CN :U:S :S:~~ :.5:< :J :j ~~"J 

CA?,3e~~ !\ESIS-;ö;l. iK Q ;/4~ 

: I':"" AGf:;S/·, 
. 4:' . , . ........... ...... 

: K323,329,342.348: 

CA;l.Bö!'l RES:STöR lOQ 1/4W 

: ~~ 09 ,288 : R::::NATlCOR .CARBON RESIST~R : 00 ~.~ l / 4~,~ 2 

i ::<'203,217 ,40l ,402 i KC :NFlil2:< Chti.36N RESISTI5R i.2KQ li4W 8 

• R4G4 .405,407.';08 j 

~ ;:-:124,12S,22·~ C."RBCN RESISTCR lSi( C~ 1/4W 

, ?,202 .315 .334 CAR3öN RES!S:öR 180 Q i/t..'iI 3 

: _.,.,,., 'r7 .. - 2--: ~~·'·"- 2 2"j
! ~!. 1.)1'),1 1) ,!...:. 'J, :';0 ; :\1..... :" n t • ,\ CAil.BI'JN R~S;SiI'JR 2 .u~; 1/4.... 6 

. ?c :'\?:2.n Cil,?,3t:N EssröR 2.T<Q :/4'i 

9
II 

2 

8 

2 



1\ :\ ':) TS
.1 _J--1.. 1\. 

rr'
l 

. 
L l 

AD 3524/25 AC P.s .B O A p~ D 3/3 

i ClRC~ i -: SY~BOL 
i or 0R;.jC. ~O. PA:<;-S ~1',i",E J~SC:<':P:i3\; (\/ -;-'J 

<: " 
~ 

7PZ:2068 i 
I AC P.S Böi\!t::; eUT AD3524/25 

; i<.3i6.335 RC ::--;AT330il CARSON RESiS-:\l:<. 330 ~i i/4'i1 2 
•: R303 ,309 ,322 ,328 RC :NA T390R CAR3eN RESISTuR 3eo Q 1/4W 6 

; R341 ,397 

! R1l7,103,406 RC :NAH • IX 
, 
: CARSON RESISTC? 4 .7K Q 1/4\<J 

: ili12,i.lS,212,216 i i\C:\iA"T4n 
: 

CAR80N RES !ST'JR 47'::. ~ I 4", 
i 
,: 

i 

~'f" 2'" 302 3"" : nr-.,"T 70 n;\J..v':"':, 0"-", ,U.,)! ,"\Iv.,'1nl~ i\ 
: 
: C"RseN RES:S:vR <:70 <J :11,~1i 

, ~3ns 3"!l 32' 322 :; 1\ v , Vo..; , .l. , ! 

: ~327 328 3L:: 34 1. " , , ...... , .... ;! 

: ~34.6 .34.7 

~ R l 05.205 ! RC :NP.T5 .5K ! CARseN ~.ES ISTep. 5 .5K <J l! 17J 

~ R101.201,301 ,307 : RC:NAT5GR 12 

: R~i3,3i4,320,326 ~ 
. ,, , 

; R332 .339 .345 ,360 : 
: CARSON: i\:::S ;S-;-,';R 5.8:< ~~ ;P;f'i 
i 
I CAR3e~ RESIS:~R s .::< ~ U4'i'I 

R344.35 Ci 

R305,311,324,330 R~:RN~9.42~~ 

R343,34S 

RI08,111,207,214 RV:H501 

R3i9.338 

-r~:LC-2-G-:J 

UlO: ,28:' UA:BM28 OP A?': P 2 

UlG2,2Ci2,30l,302 UR:~~431C~?8 S~ITCHING REG~~ATvR 

11303,304,3G5,30S 

U3C7,3Ci8 

05:A497933 


07:342408 BOARD SPACER 

10:D39 BOARD HOLDER 

2 

5 

5 

5 

2 

2 

2 

http:R~:RN~9.42


PARTS L I S T' 
A D- 3 5 2 5 A / D BOAHD 

, 
· C~i\CU~T SY ~3~L I 

o, J~~G. ~ö. PARTS ~A~E DESC!U PT Iö~ Q' TY i, 
! 7PZ: 20662, i A/D BOARD lOOK AD3525 

: ;.-:r:-:f-.MZ27 l I 

, J l • ,"iF :AMZ29 l I 
I I 

• C5,5,7,31\,35 : Cc:r:-i(lSYSV1~104 I CERAMIC 
I 

CAPACITLlR O.l!lF i 6 

• C<;5~4~. ,55,56 I 
I 

• CSS~75 , ~ 
C~;<"AMiC CAPACITu;<, 8 I 

..... , ...... ",". -c,r 1"\ ("\ ("I. ~ ,.... ; 

CLil.n~··:; C l..n:-r.I....; ;t.J:\ IJ .uv':" .!..1. :: '.J':' 

: CC: Q.J033U , Ci=:RNiiC Cf,PAC l TUR J .0032 f.1 i-" 

· C.59,60,8S ! CC: lOP ; CERAMIC CAPACITeR 

I .- ., I 
1.....).1. ; CC::OOP CERAMIC CAPAC !TOR. iOOPF SOVI 1 , 

~ C 31 : CC: iSOP ! 
~ 

CE?-AMIC CAPAC !TeR 

: CSG : CC: 22P I 
i 

CERAMIC CAPACI:I)il. 
, 

, '::2 : c:;: :OC010D5 

: C25,37.51 ,52,53 C:\::<~A16V3100 : ::::~ECTRLlLYTiC CA?r~c:~mz lOO,u F 35V 

; CS4,57 

CK:SRAIGV322Cr-',S ! Eil.ECTRLlLYTI,: CAPAC:TeR 22C ,u:: 101) 

: 
: 

l-
~. 

l I FIL~ CAPACI:OR 

, ",
: 1....., C~:Pl103JZ i F j LM CAPAC ITöR 

, 
: C22 ! F l LM CAPAC [TeR 

: :ANTALUM CAPACITI)i\ 22,ur I5V 

: C33,38~';G,S5,S6 

! iANTALur~ CAPAC1i(JR 

! TANTALUM CAPAC I TeR 
! 

~ C32,S4,37 ,58 

: C5C,58,S:,8:~84 CT:1VR33 :TANTALUM Ci",PACI Te!l. O.33!lF 35V , 
:C38, 32,22 

. VC2 CV:TZ03Z100YR ; CAPACI TOR 

CV:TZ03Z2R3YR i CAPAC I TLlR 
, 

: P% DF:TLP521-3 i P~LlTLl CLlUPLEil. 


Jf':6N137 : PHfJTfJ C()U?LLil. 5 

• 84.5.7.8,:' 5, ~ 7 D!:lSS53 : Q!öDE 

; J9, i o Di::SS97 2 

7 

22 

3 

10 
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I 

fT1TC2PARTS L l u l 
AD - 3525 A / D BOARD 2/~ 

ICiR.CJi' SYM3öL I 
o, DR;,iG. \Ö. ;)AR,S NAi",: G:SC;\':~Tlö\ Q' iY ; 

i 7?1: 20663 i A/0 3ClARD i 00:< AD3525 

: JU ; Ji: iS;588 lli OuE 

'll 03, 0 ~ DZ: RQ5 .SFS DIUDE '

i D14, 1 ~ : Dl :OSI5.5 DIlJ8E 5.S'J 2 

'011,1 2 I DZ:0518 .2 . DlöOE 8.2V 

i ET: CRPI)4 BUZZER 

: JA :XCS~-3222• J3 

! .32 : .J l: 96P-2 .54DS CöNNECTOR 
; 
: v 

[. 
l : JJ: i~? -JOiÄ-A2 

: .14 i jS: 14 120- 01 ie SOCKET 2 

: !..!..: GF 1-220K INDUCTCR 

! L7,8,9 i l..L:LFl-56GK lNDUCTOR 
: 

: ~J F:FS-42-101 

j NF 10, 11 j Nr: Z3r253S-0 1 
I 

; PC: 21)66C : PR! Ni BrjARD 
,i

i Ql 
i 
, QF: A70A-S l ! FET , , 
! QF : ('178A 

j Q23.24 i QT :A965 I TRANS I STöR 

I Q2.3.1G---20 : QT:Ci8iSY i TRANS i STöR 7 ! 

i Q21.22 I QT :C2235 
I 

! TRANS ISTÖR 2 
, 
; Q5,7.9.11,13.15 I Qi:F31L3~H. 

i 

i TR!iNS i STöR 5 

i Q4 .5.8,10.12.14 ! QT:F?1L3N-1.. , TR.ANSIsmR 

i R5.~7 i ?-C :~AT1.2K ! CAKSÖN RESISTöR. : .2:< ~ ~/4'1; 2 
I 

: R4,45,55---60 i R.C:~ATl:< ,
I 

Ci\R8ÖN RES i SHJR 1:< Q i/4~ 15 

! <-6.:!---67 78---80 !I ' - • 

i R2.21 : RC:~AT1M ! CARBöN R~SISTI'jR l~ ~-2 1/4101 2 
I , 
; R63 ! ~C::--;AT1R : CAR.SÖ;-"; RES;STeR. ~Q 1/41l , , 
! R'::~---<:4 : RC :NATl OK RES ISTijR lOK Q 1/4\11 

i R81 , 
j R9,10.12 

! RC :NAT lOOK 

i RC:NAT2.7K 

i CAR8CN 

ICARBCJN 

RES SiCK 

RES ISTCJR 

: OCK ~2 

2 .7K fl 

i!4';i 

1/4«1 3 
i , 
I R1.7,11.13.1<i,18 i RC:WH27R 
,I 
i R19,34,35.38, 39 

I 
i Cf\RBeN 
i 
i 

RESlSTöR 27 Q 1/4~ 25 

: R71.72.85---96 i 
I 

! ?-84 : RC:'lAT270R 
i
I CARBÖN RESISTÖK 270~"2 1/4W 

;'-.76.77 i:\C :~~AT3.3K i CARBöN 
! 

RESISTöR 3 .3iC~ 1/.::';01 2 

2 

6 

3 

2 

5 
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3/4 

PART'S LIST 
AD-3525 A/D BOA?,-D 

I 
Ii C I RC'j r;- snme:... 

: or C?,"G. r\ö. PARTS NA~E 	 DESCR IPT! tJr~ Q/TV i . ! 

! 7?Z :20668 A/D 8tJARD iOOi< AD3525 

i RC: NA T331< CARi3QN RESiSTöR. 33K Q l/4\~ .: 
;, 
, 

: f) ~,... (') ,.. 

: :\ 10, LU , RC: ,',A:470R CARBeN RESISTöR 470Q 1/4W 2 

I RC:NAT550R C,-1RBCN RESISTCR 550 :J l/~W 3 

: P.82 i RC :NAT82R CAR8öN RESlSTöR 82 Q 1/4W 
; 

: R6 : RI:FMR2B472K 

; ?,3 CARBöN RESISTöR NETitdöRi< 

;R l 6,i7 i :<.F: RR nOA CARBöN RESISTtJR NEiWöRK 

CARSON RESISTöR NETWtJRK 

CARBON RESiSTuR i'it:Tioiui<.K 2 

• R23 ~1ETALIZEJ R.ESISTöR l .24K Q 1/4ll 

: R21,32 i RM:RNMl.7~KF METALIZED RESISTCR 1.74KCl 1/4\~ 2 
; 

; :<'22.27 ! R.~: R~~M l KF METALIZED RESISTeR lK fl 1/4W 	 2 

! ?'oi,52, 73.74 	 METAL IZED RESISTeR lOK Q 1/4\tf 4 

: R28 !'\ETALIZED ?,ES l SiGR 2 .74K Q 1/4W 

: R30.33 i R~: RN~20 .5K? ~ETALIZ[D RESlS-;-OR 20 .5K Q 1/ t,,1n 2 
i 
i R97,98 METALm:D KESISiO:<. 3 .9K Q i/4" 2 
i
i R36,46---54 ; R~:RNM470RF i'lETALIZED RESiSTCR 470 C2 1/4\11 10 

i :<'40 
I 
i R;'i: Ii-iR-4-l53MF\ KESISTOR NETitiuKK 

i 'v'R2 I R'';: TM7S-50CR peTENT Ie,"lETER 500Q 

! lIR l PöTENTICMETER 100 r~ 

• ilP.4 

• 'Vi\3 

! RY:V202 

, ~'1:V203 

PöTENT IeMETER 

PöTENTiöMfTi:R 

2:{Q 

201< Q 

l i 

: 'JK5.5 P(J1ENTiÖMET~? 5:< \! 2 i 

: !'-:<2 ,5 ,6 !5:"':A(;2119 i<.E.AY 

: SL:AC2129 RELAY 
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i S'"~ w l , SS: 2NB2X2AG 
, 

· '-.l .12 i TF :367 
; 

: IM:~C-2-G-O TEST I-' II~ 	 s 
i U6,11 , 0A:CX20197 

: u 12 : UA:C393G2 

: U4,23 : UA:LF357r-1 
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LIST 
AD - 3525 A/D B O A R D 

. CiRC J :T S~~30L 

or JR)iG. ,\(). PliKtS NAMe: DESCR!DT;e~ Q'TY 

7 ~Z:2rJ663 A/D BOAR.o 100;< AJ3S25 

"n0 n",
ULO."::';:; ~C:HC:6GF 

l 
I 

CMöS 

CMeS 

iC 

iC 

2 

2 

!.IS ~C:fiC~QS2F I [,'1(:)S IC 

: !JC ::iC595 

i 'Jr·i..IL~7t.C:, ..... 1 .1 

i JC: ~C85F 

G~::A79L005P 

! C~()S IC 

i r"'r)S ' ; vii IC 

!C~öS IC 

I "'Ii 'Tru 
: ~G,...., .. vllll 

2 



AD3524/25 EXPLODED VIEW-l 

CfRCUIT SYMBOL PARTS NAME DESCRIPTION Q'TY

or DRWG. NO. 

l I 04:A20132B SUB PANEL 1 

2 04:A48934A P.SW FITTING PLATE 1 

3 SP:SDS3P POWER SWITCH 1 

4 10 :N03142 PULL UP HANDLE 1 

5 02:A48933-1B GRIP SUPPORT AD 1 

6 05 :A35167A SIDE FRAME 2 

7 07:A30526 MOLE END 2 

8 04 :A347 86 A CHASSIS 1 

9 05: A4070 1 6. 5rnm SPACER (M3) 17 

10 07: A45729 INSULATION COLLAR 4 

11 07:.1.48936-1 FLOATING PLATE A 1 

12 07:A48936-2 FLOATING PLi\TE B 1 

13 ET:TM070Q1B CRT 1 

14 04:A34785B CRT CASE 1 

15 07: A47230 INSULATING PLATEB 3 

16 I 04:A34768A CENTER FRAME 1 

17 07: A34770A BOARD GUIDE A 1 

18 10 :50-4020 GUIDE RAlL 1 

19 04:A34764 SG SHIELD PLATE 1 

20 I 04:A34769 A/ D SHIELD PLATE 2 

21 10 : D39 BOARD HOLDER 4 

22 07:A48908 BOARD GUIDE C 2 

23 07 :M8907 BOARD GUIDE B 1 

24 01 :A34888 REAR PANEL 1 

25 02:A49157 OP BLANK PANEL (B) 1 

26 02:A49156 OP BLANK PANEL (A) 2 

27 07:A49164A REAR FOOT 4 

28 l 02: A49155-1A MASK LINE 1 

a M3 X 6 WSEMUSU (S) 18 

b M3 X8 \II SEMUSU (S) 12 

c M3 X 10 WSEMUSU (S) 33 

d M4 X 8 WSEMUSU (L) 4 

e M4 X10 WSEMUSU (S) 8 

f M4 X25 4 

g ~13 X 6 FLAT SCREW 9 

h M3 X 8 FLAT SCREW 10 

i M2.6 X 6 FLAT SCREW 4 

j M5 HEXAGON NUT 2 

k SPRING WASHER 2 

1 FLAT WASHER (L) 4 



l l 

c 

AD3524 / 25 EXPLODED VIEW-2 

CIRCUIT SYMBOL Q'TYDESCRIPTIONPARTS NAME 

or DRWG. NO . 

FRONT FRAME09:A35166-1A 

lFRONT COVER2 
lMINI LAT CH (Sl3 
lSPONGE4 

BNC CONNECTOR 3JC:BNC2165 

SHIELD PLATE l04:A49151A6 

FRONT KEY SW BOARD lPZ:20S77 

01:A34886 FRONT PANEL l8 

BOARD 19 

PANEL SUPPORT (Al 104 :A491S210 

l04 :A491S3 PANEL SUPPORT (B lIl 

204: A4893SB PANEL HOLDER12 

TAPPING SCREW 91>12.6 X6a I 
WSEMUSU 5M3x6b I 

M3X6 6SEMUSU 

M3 OVAL LUGd 2 

AD3524/25 EXPLODED VIEW-3 

CIRCUIT SYMBOL PARTS NAME Q'TYDESCRIPTIONor DRWG. NO. 

1 02 : A34784-l- nE UPPER CASE l 

2 02: A34783-l- nC 1LOWER CASE 

10:3786-70013 1FOOT STAND 

4 10:3786-7001 1FOOT STAND 

S 10:3786-7002 HOLDING LEG 2 

6 10:SJ-S023 RUBBER FOOT 4 

7 10:K-18 2RUBBER FOOT 

8 09 :A35361-l-n PRINTER UNIT l 

9 02: A48823-1- nB PRINTER BLANK PANEL l 

10 10:NO.3931 THUMB 2 
Il 07:B41242 MESH 2 
12 06:840366A BOARD SUPPORT l 

" o!. J 
-..J 
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