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ACM

SECTION 9
SCHEMATIC AND CIRCUIT BOARD DIAGRAMS

For ACM board, see pages 9-3 to 9-6.

9-1 SCHEMATIC AND CIRCUIT BOARD DIAGRAMS

How to read the Schematic and
Circuit Board Diagrams

• Basically, the APR-5001/ 5Q02/5003V
series schematic and circuit board diagrams
are laid out facing each other on opposite
pages.

® There are schematic and circuit board
diagrams for two blocks in this order:
Main Unit and Power Supply.
Furthermore, each block is arranged
in alphabetical order.

• Basically, the circuit board diagram symbols
are the symbols viewed from the component
side.
The circuit board diagrams that use both-side
tracing are distiguished by the density of the
black cross-hatching.
The solder side tracing is 40% and the com-
ponent side tracing is 20%.

® The different schematic and circuit board
diagrams for one board are identified by the
suffix of the circuit board number, and are
laid out in suffix order as necessary.
Therefore, when it is necessary to verify the
contents of a board , identify the board not
by the serial number of the APR-5001/5002/
5003V series unit but rather by the suffix of
the board number for the board used.

0
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Main Uni t ACM ACM Main Uni t
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7
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in
KEYBOARD SCAN 615

PA 5 32
KEYBOARD SCAN 615
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33 3

\
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CHAN 1 38 LED COLUMN 130BD 1 \
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RLO BD2 \
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RL 1 BD3/ N
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1»
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SHIELD
1
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2
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3
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I
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y \
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METER 3 AAA 1
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C8 y y
Rio RECORD OFF 7_
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8RECORD OFF 6100/25 8

8METER 6
y\R2. 33K 100 9ERASE OFF 6

R36
9

METER GND 5 METER 7 9 + 5V \C9 100/25AAA 1
10K _L

KEYBOARD SCAN 110KEYBOARD SCAN 1+ 10

METER GND 6 METER GND 10 tu If KEYBOARD SCAN 211KEYBOARD SCAN 211
MC140138BCP ,IC9

RECORD OFF 0 7 RECORD OFF 0 11 KEYBOARD SCAN 312KEYBOARD SCAN 316 12
ERASE OFF 0 8 ERASE OFF 0 12 1D5 2 RETURN LINE 4

LEFT
CHANNEL 0I

KEYBOARD SCAN 413
2/2 STK457 KEYBOARD SCAN 4

RECORD OFF 1
R9. 0.47 1/4W 13

9 RECORD OFF 1 13 $ 4 RETURN LINE 5D6
R33 I I

14 KEYBOARD SCAN 5KEYBOARD SCAN 5
ERASE OFF 1

8
14

ERASE OFF 1 14 D7 9 RETURN LINE 6
10 AAA. 1

10K
y 14 WKEYBOARD SCAN 6C6. 100/25 15KEYBOARD SCAN 6

RECORD OFF 2
15

RECORD OFF 211 15 10 RETURN LINE 7D8 1 1 xH KEYBOARD RETURN LINE 316KEYBOARD RETURN LINE 215 16
ERASE OFF 2 16ERASE OFF 212 KEYBOARD RETURN LINE 717KEYBOARD RETURN LINE 6

JL
17

1213 5 6
HDSTK POLL 17RECORD OFF 3V C3 LED ROW 018LED ROW 018

ERASE OFF 3 18
/

100/25 LED ROW 11919 LED ROW 1

RECORD OFF 4 19 + 5 V
+ 18 V LED ROW 2

R40
2020 LED ROW 2

20 IERASE OFF 4 t R5
AAA. 1
10K __L IC 1 C4.47/16 \ LED ROW 32121 LED ROW 3

RECORD OFF 5 21 3.3K IIDG21213 \ LED ROW 42222 LED ROW 4
ERASE OFF 5 22 \14 15 LED ROW 52323 LED ROW 5

METER & CHANNEL
STATUS

R3

1RECORD OFF 6 23 R 4.20K—WV11 10 LED ROW 62424 LED ROW 6330
ERASE OFF 6 24 R37

y\i 76 I LED COLUMN 32525 LED COLUMN 2-Wv 1
10K _LRECORD OFF 7 25

C7.0 .1/ 50
3 I I 2 R7.4.7K—WV— LED COLUMN 72626 LED COLUMN 6uERASE OFF 7 26 X FRONT PANEL CONN

CH3.CH7
FRONT PANEL CONN

CH2.CH6EXT RECORD READY 0 MOMENTARY EXT REC.RDY 013 27 Q 816 IV ON MUTE
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R 8
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3 3016 10K -r
NOTES

314 C15. 1/ 50 04.0.1/ 50R17.4.7K—WV—5 32 o UNLESS OTHERWISE SPECIFIED
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ALL DIODES ARE 1SS119
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336 R39
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10K _L7 34 R19

I
1/2 SPEAKER

MULTI TRACK METER & CH STATUS
STK457 /•-s JW1

I—O O—,1 yJW 3 14 6 8 +
R49.39K 1

6 R11. 0.47 1/4W - FOR STEREO OPTION ADD JW1. DELETE JW 2
• • LOADING OPTION (FUTURE)

RIGHT
Si S2 R16.33KOfWV 13 IC10

CP1 Q1R50.39K 2R 23
AAA. o 32 55

CNJ914 POWER CONNECTOR QiD 1 T4X CNJ224RRIGHT
CHANNEL 1

P/O CNJ223
10.10W13 2

1 14013 02
ANALOG GROUND

R32
12

2
11 -18V02 10.10WCP2 IK+ 18 3

79 JW2m R15
+ 5V D2 IC2 02, 100/25 C10

08
0.1/50

R22 XL- 18 4 4-
P/O CNJ223 M

* R14
LAMP GND 1nv 10pF4.7K R2R1 T 3.3K

ON MUTE SW5+ 5V LAMP C11
BD + LEFT SP.14 10

LAMP GROUND 6 (MSB)-$> + 5V7 trVCC(+5V)
47/16 2 - LEFT SP.

L1 P/O CNJ223
8 —AAA.—

R12.20K+ 5 V
9

CNJ224L—S— C22
100/25

DIGITAL GROUND 06{10 R 21 II l4.7K
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BOARD NO.1-619-166-11 S HIGHER
APR-5002/5003V

.33MF R 20
51K
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ADM Main UnitMain Unit

ADM BOARD

CNJ211-1,2,3
CHANNEL BOARD 0-2

CONNECTOR

CNJ210
AUDIO MASTER BOARD

CONNECTOR AAB B

CNJ214-1,2,3
REPRO AND CUE HEAD

CONNECTOR

1 11 1CNJ213-1,2,3
RECORD AND ERASE HEAD

ANALOG GROUND ANALOG GROUND CNJ202
ALIGNMENT I/O
CONNECTOR

2 22 2

1 + REPRO N (••) 3 + REPRO N (••) A . GND ( ' * ) 3 BIAS SHIELD C ') 31 3

2 - REPRO N ( ••) 4 - REPRO N (••) A GND . ( * * ) BIAS N ( ••) 44 2 4
CAL SUM BUSS13 5 REPRO SHIELD N (")REPRO SHIELD N (") BIAS N (”) ERASE SHIELD ( •') 55 3 5
SHIELD2+ CUE N (••)4 6 + CUE N (••) CAL SUM ACN GND ( + + )ERASE N (") 6ERASE N (•* )6 4 6

3 SLATE FEED- CUE N ( • ) -CUE N (") SLATE FEEDXFTD DOWN5 7 SHIELD N CAL SUM ACN5 77 7
4 SHIELDREC DR N6 SLATE BUSSCUE SHIELD ( * •) REC DR N CAL SUM BUSS6 CUE SHIELD N ( * •) 3 88 8

99 CAL SUM ACN GND ( •* + ) 99XFTD UP

101010 CAL SUM ACN SLATE FEED 10

CNJ215-1,2,3
INPUT/OUTPUT UNCAL S/R

CONNECTOR

CNJ212-1,2,3
INPUT/OUTPUT

CONNECTOR

CAL SUM BUSS 1111 SLATE BUSS 111 1

» 121212 12METER GROUND METER N ( * * )

1313 + 15V1 INPUT UNCAL SEND N (”) INPUT UNCAL SEND N (' * ) + INPUT N (")13 1 + INPUT N ( ••)13

- 15V2 INPUT UNCAL RETURN N ( ••) 1414 14INPUT UNCAL RETURN N (") 14 2- INPUT N (••) - INPUT N ( •’)

INPUT UNCAL SHIELD N (‘‘ )3 INPUT UNCAL SHIELD N (”)15 + 18V 15INPUT SHIELD N (”) 15 153 INPUT SHIELD (”)
* OUTPUT UNCAL SEND N ( • •) - 18VOUTPUT UNCAL SEND N (") + OUTPUT N + OUTPUT N ( ••) 164 1616 16 4

OUTPUT UNCAL RETURN N { •’) - OUTPUT N ( " ’)5 OUTPUT UNCAL RETURN N ( * ') - OUTPUT N (' ) 17 KEY 1717 17 KEY5

OUTPUT UNCAL SHIELD N (")6 OUTPUT UNCAL SHIELD N (”) OUTPUT SHIELD N ( * *) 18 1818 18 OUTPUT SHIELD (’ )6

1919 1919
+ 5V

CNJ915
POWER SUPPLY

CONNECTOR

2020 20 20

A11 (ROMCS) C) 2121 21 A9 (ATOD) C)21

CNJ205
LOGIC INTERCONNECT

CONNECTOR

CNJ208
METER CHANNEL STATUS

CONNECTOR

BCSB ( * ) 22BIAS REF+ 15V 22 CNJ200
PROCESSOR INTERFACE

CONNECTOR

2222 1
ANALOG GROUND

- 15V 2323 23 232 100KHZ 400KHZ

SHIELD §CSB ( •)METER 0 + 18V 2 SHIELDERASE PULSE E ( + ) BIAS PULSE B 24 BIAS REF l> 24 + 18V 241 24 3 SHIELD2 1

METER 2 METER 1 343 - 18V ERASE PULSE 0 ( + ) 25 A111 - 18V 25 BIAS PULSE A925 25 4 RESET ( •) BIAS REF. 34

METER GND METER GND 5 6 56 26 26 A826 KEY 5 26 ERASE CLOCK BIAS CLOCK BCSBKEY 5 6 WRBS BIAS PULSE
+ 5V

RECORD OFF 0ERASE OFF 0 7 78 WR B 27 8 RESET27 ACALINT WRBS6 7 27 WR B A1027 8
+ 5V

ERASE OFF 1 RECORD OFF 1 C10 9 7 28 109 28 RD B RECORD HOLD BIAS CLOCK28 28 ACNTINT ERASE CLOCK10 RD B
DIGITAL GROUND

12 BIAS PULSE B 1 1AADR 7 AADR 6 0 2912 1 1 29 8 AADR 6 11 29 AADR 7 C ) ERASE PULSE ERECORD OFF 2 29 12DOLBY GND N (O DOLBY RELAY LOW N ( * •)ERASE OFF 2

EXTERNAL R R. 1 14 13EXTERNAL R.R 0 100 KHZ 9 KEY AADR 4 O AADR 5 C) 3014 13 400 KHZ 30 AADR 5 13 30 RECORD HOLD30 14 AADR 4 ERASE PULSE 0

EXTERNAL R.R . 2 AADR 216 RECORD HOLD AADR 3 1515 RECORD OFF N < •') AADR 2 O AADR 3 O 31 16 ACNLINTERASE OFF N (") 31 16 15 3131 WR B

ERASE PULSE (O/E) ( + ) AADR 1 O ACNTINTBIAS PULSE B 17 RD B 1 732 18 AADR 1 AADR 0 ( * ) 32 1832 32AADR 0

CNJ203
SYNC CONTROL

CONNECTOR

ADTA 6 20 1933 20 19 ADTA 6 C) ADTA 7 C ) 33ERASE CLOCK ADTA 7 3333 ADTA 6 ADTA 7BIAS CLOCK

ADTA 4SYNC N ADTA 5 C ) 34 22 2 1EXTERNAL R.R . N ( • * ) 34 22 ADTA 5 21 ADTA 4 C ) ADTA 434 ADTA 534

1 + 5VCNJ201
NOISE REDUCTION

CONNECTOR

ADTA 2 ADTA 3 C ) 35 ADTA 3 23ADTA 3 23 ADTA 2 C ) 24 ADTA 2WR B RECORD HOLD 35 24 3535

RESERVED2ADTA 6 ADTA 7 36 2525 ADTA 0 C) 2636 26 ADTA 1 ADTA 1 C) ADTA 0 ADTA 136 ADTA 0 36

3 CH2 SYNCDOLBY RELAY LOW 0 SHIELD ADTA 4 A 9 A 8 C) PA 1 C) 27ADTA 5 27 PA 0 C ) 37 28 PA 12 37 28 PA 037 37!

4 CH1 SYNCADTA 2 ADTA 3 A11 PA 3DOLBY RELAY LOW 1 PA 3 C ) 30 PA 2 29C) 29 PA 2 C ) 38DOLBY GND 0 38 30 A104 3 3838

CHO SYNi5ADTA 1ADTA 0 PA 4DOLBY RELAY LOW 2 PA 4 (•) PA 5 31PA 5 C) 32DOLBY GND 1 39 32 316 5 39 3939
A. GNDPA 0 6PA 1 40 34 33 34 33RESERVED DOLBY GND 2 7 40 PA 6 C ) PA 68 40 PA 7 C) 40 PA 7

3510 9 PA 9 C) PA 8 n 36 PA 841 41 PA 941 41N/C RESERVED PA 2PA 3

CHAN 0CHAN 0 C) CHAN 1CHAN 1 C ) 38 3742 42 42PA 442 PA 5

CHAN 3 CHAN 2CHAN 3 C) CHAN 2 C ) 40 39PA 6PA 7 43 43 4343

PA 8 CHAN 4 ( •) CHAN 5 CHAN 4CHAN 5 C ) 42 4144 44 44PA 944

CHAN 7 (•) CHAN 6 C ) CHAN 6 434445 45 45 CHAN 745 DRAWER N CHAN N (••)

DRAWER 1 C) DRAWER 1 45WRBS 46 DRAWER 0 C) 46 DRAWER 046 4646

47 48 47DRAWER 2 C ) 47 DRAWER 347 DRAWER 3 C ) DRAWER 247

GLOBAL DIMGLOBAL DIM (')HDSTK POLL HDSTK POLL50 494848 48GLOBAL DIM48 HD STK POLL

49 49 4949 DIGITAL GROUNDDIGITAL GROUND
50 50 5050

NOTES

(') REQUIRES PULL UP RESISTOR 10K SIP FROM + 5 VOLTS
( * ')N = CHANNEL NUMBER A -0, B - 1, C = 2

CHANNEL 0 TO PIN 45A OF CNJ211-1
EXAMPLE: CHANNEL 1 TO PIN 45A OF CNJ211-2

CHANNEL 2 TO PIN 45A OF CNJ211-3

XFTD DOWN7XFTD DOWN 77 XFTD DOWNr r REC DR NXFTD CHART 8 REC DR N 88 REC DR N T 9XFTD UP XFTD UP9 9 XFTD UP

( + ) ERASE E TO CNJ211-2 PIN 32B, ERASE 0 TO CNJ211-1.3 PIN 32B
( + + )ALL CAL SUM ACN GNDs ARE BUSSED TOGETHER, NOT TO GROUND

ADM BOARD
BOARD NO . 1-619-167-11 & HIGHER
APR-5002/5003V

9-109-9



Main Unit ALN ALN Main Unit

ALN BOARD (1-619-168-12)
Component Side

9-11 9-12



ALN ALN Main Uni tMain Uni t

ALN BOARD GLOBAL
INCREMENT NAB DECREMENT SELECTTC IEC

S3 S7S2 S4 S6

R11<
2K

S5

1
DS

REPRO
HI EQ

y
LO EQ

kk
RECORD
LEVEL

k
INPUT
LEVEL

On11 + 5V
2ND1/6WCNJ207 O

IC7 S1SHIELD
798.72KHZ

1 O O—§> + 5V+ 5V74HC04 PEPRO
LEVEL

CUECUE REPRO
LO EQ

CUE2 5/6 + 5V^- HI EQ LEVELA9 3 IC6 0.1/50 3740 6 16114 74HC32 S10 S14“1ÏD8

S12 S13 S16S11 S15A11 4 1 °
D9 }i i

o

i i
oCNTL4 KEY BD. SCAN 0326 22 1 AOBCSB CS SO YO5 5J 3/4

KEY BD. SCAN 12 D10 D11 D13 D1421 33 D12 D15A1 Y 1A8 6 AO S1
KEY BD. SCAN 23349 A2S2 Y2RESET 7 RESET

35 KEY BD. SCAN 311 MID LO BIAS
LEVEL

HIWR S3 Y3A10 8 PRESET 3 PRESET 2 PRESET 1 RECORD EQIC4 SPEED SPEED SPEEDKEY BD. SCAN 44BIAS CLOCK
ERASE CLOCK
BIAS PULSE B

ERASE PULSE E
RECORD HOLD

ERASE PULSE 0

ACALINT

9 74LS138 Y4IRQ
KEY BD. SCAN 5 S2310 S24 S17 S20 S21I i

O oo- IÏ ! i i10 Y5RD
KEY BD. SCAN 63 Y611 CLOCK D17 D19D18D16 D20 D21 D22 D20KEY BD. SCAN 7Y712 IC1ADTA 7 19 DB713 8279

ÏADTA 6 4 518 DB614 STORE/ADTA 5 17
/ADTA 4 16
/ADTA 3 15

' ADTA 2 14

15 DB5 jf 1
S22

kWR B

ACNTINT
16 DB4 + 5V

DB317 1K,RN2 D2416
I 1DB218RD B

ADTA 7

ADTA 6

ADTA 5
ADTA 4

ADTA 3
ADTA 2

ADTA 1

ADTA 0

+ 5V
SHIFT I15Q015 21ADTA 1 113 + 5VA0DB119 YO -WV Z z/ADTA 0

z z z z zI14ÖT \
»1302 \
I12Q3 N
» 1104 N

z14 3 * in co2 oto CC
3 LU
I-zÜ =3

12 o: crcr cc tr crA1 DCY120 DBO A/W 3 LU
I-zw Ü

3 UJ
H- Z
ÜJ =3

Z> LU
h- Z

3 IU
t- Z
y 3

Z) LU
t— z1Ü 3

3 UJ
h- Z
UJ —,

3 LU
f-zÜ* 3

13 413 A2 Y2 AAA-21 LU
12 51 ccE cr cccr cr crDC23 6 C1-C7E Y3BD AAV22 TFT7/ 7Ï7/ // //11 6i 0.1/50Y 4 AAA23 IC5 10 7» MAX. LEVEL GLOBAL CALIND CAL24 74LS138 Y5 AAA NAB TCMIN. LEVEL IEC1K.RN1

I 1 /9 81 i 9Q6 // 7E=-NC25 AAVY6 : I 16Q77 1116BD0
15BDT\
I14BD2 A

I13BD3 ^

111A1 >
I10A2 ^1 9A3 >

S431 1 S5 S6S338 Y7RETURN LINE 0 AAV AAA I!30 2 »39PA 0 1 AAV I I29 3 '1 44 5PA 1 2 AAA RECORD
LEVEL

INPUT
LEVEL

CUE REPRO
HI EQ

REPRO
LO EQ

REPRO
LEVEL

CUE CUE28 4 12 3 HI EQAAAPA 2 LO EQ LEVEL /isCT* 1 jd>7 JSTîDT" j§r£>t27 5 '5 4PA 3
26 61 S156 5 AAAPR 4
25 7 '7 6 AAAPA 5
24 8 *8 RETURN LINE 7PA 6 AAAI I

BIAS LEVELPA 7 RECORD EQPRESET 3 PRESET 2 PRESET 1LOW SPEEDMID SPEEDHI SPEED2ÖJ- I I

isD̂ ' iïïD’H- p07 LED ROW 0
PA 8

LED ROW 2S20
PA 9

LED ROW 3
CHAN 0

LED ROW 7
CHAN 1

to inr- •CS- CO oSTORECHAN 2 zz zz z z z z
LED s :s s s 2Q1-Q8

2N3904
2 2CHAN 3 3 3 3 33 33 3COLUMN Q ! -IJ -J

CHAN 4 OO Oo o oo oQO oo o o o o/+ 5VCHAN 5 O QQ Q Q QQ QIC3T LU UJ LU LULU LUUJ UJ
CHAN 6 43 \ BDOMC14016BCP14

\\ \ \CHAN 7 + 5V LAMP \\44
COLUMN 1\ RETURN LINE 0 8

\ RETURN LINE 1 3

\ RETURN LINE 2 11

\ RETURN LINE 3 1

>fD25.

^D26

^028

9 A45DRAWER 0
\ 4DRAWER 1 46
I I 7 7 /7 / 7 710DRAWER 2 47 \ BD1 LEDLED LED LED LED LED2DRAWER 3 48 ROW 7ROW 0 ROW 1 ROW 2 5ROW 3 ROW 4 Q7 OCOLUMN 2 UJ O_! ŒGLOBAL DIM 49 LU O_J em „V-> TO R12 3.143.14HDSTK POLL 50

12 613 5 RN3.47K SIP_iTvvî Q10 Q11 Q13Q12 Q14\ BD2 LED COLUMN 0
/LED COLUMN 1
/ LED COLUMN 2
/ LED COLUMN 3~

/ LED COLUMN 4
/ LED COLUMN 5
/ LED COLUMN 6

LED COLUMN 01 1HEAD 0
13 13 LED COLUMN 1 >

LED COLUMN 2^
LED COLUMN ÔN
LED COLUMN

~
4 x

HEAD 1 8 COLUMN 3WV R4 Q1 Q2 Q4CNJ229 Q0 Q3 Q7 107 ' ! 10

'noHEAD 2 / 77 / 7AWDIGITAL GND
DIGITAL GND J1 6 » 8; 8L1 HEAD 3

Q9-Q14
2N3906

2 1 7 7\ BD32 AMP CHOKE 2/2+ 5Viront 0+ 5V+ 5V 3 LED 2IC2 2 LED COLUMN 5? LED COLUMN 67COLUMN 4MC14Û16BCP+ 5V 4 R514 1 1 1 1100/1/10"]" AOLAMP GND
LAMP GND

+ 5V LAMP

+ 5V LAMP

5 LED COLUMN 7 9 9 LED COLUMN 7\ RETURN LINE 4 8
\ RETURN LINE 5 3
\ RETURN LINE 6 1

\ RETURN LINE 7 11

goDSQ

M031

9
6 iL \ A0\_L 4
7 :u LED MAN 4710A2 MAN 4710ADS1 DS2

COLUMN 58 R610 D32\ AO9NC 7 /NC 10
\ A1SHIELD 11 LED612 13 5 RN3.47K SIP

—12 COLUMN 6HEAD 0

HEAD 1
HEAD 2
HEAD 3

HEAD 4
HEAD 5
HEAD 6
HEAD 7

HEAD 4
13

4'HEAD 5
14 3 «HEAD 6 \ A215

2 >+ 5V, NOTES:
16 114 COLUMN 7L _ J 19HEAD 7 ß UNLESS OTHERWISE SPECIFIED;

ALL RESISTOR VALUES ARE IN OHMS,1/8W, 1%
ALL CAPACITOR VALUES ARE IN MICROFARADS/VOLTS
ALL DIODES ARE 1SS119
CAPACITORS C1-C7 ARE 0.1/iF, 50V, MULTILAYER CERAMIC TYPE

17 1/2IC7718 74HC04
\_A34/619 L

< FROM PIN 50
CNJ 207—AAAf~

R12.1K
HDSTK POLL 20

ALN BOARD
BOARD NO.1-619-168-11 S HIGHER
APR-5002/5003V

9-149-13



Main Unit UNL UNL M a i n u n i t

CNL BOARD (1-619-158-11)
Component Side

S/N; APR-5002 20001 TO 20300

H G F D AE C B

1 f—

mmrn #
»Üg»

MMËSMMïiÆ fr fr2
11 QR!4 SOl2H ö &iC9 ?

WO R'4 3 :W 4 016

. . .

^ MHM»* *
MMHBM

v'; IC24MMMM tip
ElRi25

.HpST { 1R|24
. . . '

RH ?5ÄSÄ v.
’ fr *116

MMMMN» fr^*
'

MM

4

MMMMNI,

5 «MHM CI70 ®

MMMMMfr*» #

1 SOLDER SIDE PATTERN 1-619-158-11
1.1

9- 1 5 (a ) 9-1 6 (a )





CNL CNLMain Unit Main Unit

CNL BOARD (1-619-158-15)
Component Side

S/N; APR-5002
S/N; APR —5003V 10001 AND HIGHER

20301 AND HIGHER

CS3 mmm ä
MK* msT« #I

R58Q O R57 C32QD O R 50 OC82
|C5 QDC96'a? aV'; A « ©..m5

A A A A » «f A A
'* «** « V A A ( ;=; ) A iC# # A A # ", .. ^

03! 'CI4* ""

0,
W

& A A
*v * - L ] vi-v»'«> v H»-'* -*<«>•' “W''’

" ï AI* " #

•»* »*•»#* or•HI-«>:* ;^V# -/ iäi« RI44Dl! RIro

S »«V«I

« A A A f A A # # #m « %w # A Ai O O J~

R51 R52

ö Or25 RI42 QQ
$,^ y

O O«f * ' y
C3TC8Î *y ! c s j

^ ^ v 1 ^
C90 R I38... «sSsäICI2 Ï ••«ifV# #

SS
Ktr

© O
0

C H )M
lc4» A ~A A A A » A

pkwtfc c 157 iO ^DI2 oA RI45«Oy*
1 OOC97» # «$

* Dio R!43 DI4 Dl6?
g-g«

'ww/-

Q 5A.A • Q 3

i«MB»*,
9i# 'mwmß AJA IC8 V A A -C23

CI06 R67

imss«—IAV®*A m m «J R L N A A A A A A A A A A

- ««y RI54/T • ^ £^36 ' «*
^ 0150°f * •AM*
RI53
XCI35 ~

;-* R65 >
. II

r ^ - ~

FT": Iv*

CI59mmm ‘ >*« ICE4
IC4Ï?185iC43 IAIA* •# *

R.7 «
« «

( RI25VI

aE~=\»
# » # # # # f t A A

I R I24
R117C53

A A A A A » A A —K

A :
mm m A I1C40^ m A A A A A A A _

,.v - TCDCDOEX) tt ° R84
y.

R 74
fRZS

A, A ' A
j 11 I ,C44 Ç54 C5I C52 R86

—JL® ffi © m m mIn—:
IC3I w-A* LCL6» «ni. inr# A A AV R81

156 - '

I JAAIA AI'P»A A A A -A A A A A A A A >-63.
•^R80

^ Q A09
y R 78a v. - • . , • £ .*

A •» A A. A C4 * —FCÎ 5
R 79| TQ CD

R77 C42

" A

A A A A
y 4ĝ --

_ y
=|C43- SSffiV.,«...

d&! !f!i cia..i»:yc28 ,V-.y m *-ft-.::.Vi: :.:;¥ :

A A A A# 1C32 f e A A—A ; A # A Ayy'

. vN
to «a- — w o> o
Ö5 O) 2 O CO <3^E K 0= ££ K Or —•

RI0IR99
RI05SRI04IRI02JRI00

A A A A A Î A CI70 co*/ A A A A A A H•A VJM 4I
•/ #

A A :A A A A A A A A A.; A A A A ^SSSK:

§ AlA^Èi
A A A A AJyA«8"»*##•-- i"m Uiwmiriwiai

A- : •V*]A4 à «LJ=^ r^f-A » A A ; o>
7A> A " A TIC39

¥:iZ « •#ic42AA— CI2I --A A A A AQl ro3 (Jm O RI78

* -
0£ •EM~ S é : A A*A A * I» A A A A A m¥m m \

RI80 R.8I SONY r<82 R8
-1.» A A f f i : A #IAfa %

- S s g s -̂ g
1-619-158-15

SOLD; SIDE PATTERN

9-15 (b ) 9-1 6 (b )



CNL ( 1/2) CNL ( 1/2) Main Un i tMa in Un i t

CNL BOARD
Cl635VLI t 1C47-3)

WBBHA iA 1 C19 R34
ilR163

5.11K
R162
5.11C

VAA .SEE NOTE 4 5pFC6 330uH lIC281
RDTRB0 _ RDTRB7

5.6K1 56pF ( IC33-11)390pF -T- A2 R164 1IC32-4 )

FTI3 [4ÏB1-
C2112 1%R Î K 1 REPRO EOVA C22R23 C 27TQ2E 5. 1IK10 180pF1-5V 270pFr ;: 165FRONT END »N SYNcj 68 7 1 00pF: Q7 R3022pF8 242 n,

M394 j

5 ‘
9 °̂ DTZ 2 wv R36~UOA/ 5 63 Rll 6.19K 1CI6616 VADG212Cll 5 16 14IC10 Wv R24 15.4K39pF3 4I I'3 6 ' 12 IC44.75KFRONT END -N SYNcj 4 WVX 61/2 R07528R 2I* 5534 R12 R174IK3 rrrr, 3 2 2747/16 IC547.5K IC3 Wv REPRO SYNC LN

( IC 1 3 )
A3A4 AT A32 1A2 R165 5 C23I 1360pF 1514 680RG IC312FERRITE

BRLUM l bWV 3FRONT END +N REPoj 5532 C24 80pFR25 11 105.1IK b +R157 R158 R159 R160 VA 5532 R37C25I H500pF 6182C8 14K 14K 182 Ub 7240K 52 1/6WC164 2KR3FRONT END -N REPo| 4B Wv12 12180pF 12 12 I I 5 R4100 R32 -1—®»-15V Wv
oév

5.IK iRG 5pFRGI RG 1001 ! 16‘ 9 ! 8R166RG R161
3.92*

RG RGC9 RG J I
GRP1 J

22K GRP0180pF RV1C12 C26 R339R +18V 100K .68/100 ]
RGL

XFTD UP GRP2 J
LEM DEFEAT

( IC29)

10K1— G28
1 12pF10Opt -15V

R26 1 3Wv! 3 R31R!3 6+ IC2470« FOR MULT ITRACK ONLY
DG212

Wv62K 2 10K
553412 IC45 îO +15V+5V O— R27 R281011 A. I 1001 WV1514 b 220K96 1- R58CRL SUM RCN GND MONO 5W

J (TCI 1-2)

-15V

23 f-bMONO LINK fl9flV C20RGIT 6 NPO j I X-°-LlI—4-b. ?C15 Cl8Ezb R38 luFmu—cEE>
REC ON N

( IC30-12)
SYNC N

XFTD 00WN 5 4 WV
JW 4 2K

9T6* ïTët .01uFlOOpF 01 1/2 RD7528RR39z 1N914u u10R 1( ICI3-7) ( IC30-19)
MONO

18Q1 4.7K 20SLRTE FEED R14 VREFOUT62K JZ-0+5V
( C96)

DÖv7 -0127-1 IC5D1
10B I DlCRL SUM RCN ( ICI4-7)

199 j- ( IC45-3.6)
+5V DG212 C35MONO LINK Q 12 IC13 i-@.-15V C37( IC3-1)

REPRO SYNC LN
MON B ÏRS
( IC34-8)

( IC28 )

RDTRB0 - RDTRB7

^a—14-7

R50 II1011C75 C76 82pF]— ,R5611R -vw
40.2K 3

( IC32-1 )
FÏÏT[40Bl-

SLRTE BUSS it 1R51+15V <3. -15V 390PF2b- R60WV IR52 Wv R6520K ,12 6 J—fl0Rl SLRTE FEED
ÜL-J-* +15V

b*CRL SUM BUSS | ug~L R54 RG WV 20K .12 vW
lf7--L6.12I 5 C3320K 3.83K“ice i

REIfi-2 1
DG212 D6SEE NOTE 2C32 5 6 7I IC12R638? ,10 2 17 1 19 1 15 14

1/2 RD7528R
IC21

D IC8 WV Îl4Rl 2; 8 R66L ( IC30-19) MONO
-( IC30-18) REPRO/SYNC

- ( IC30-17) INPUT

1 45INPUT -N 7WV WV 3.74K 6 IC8180pF VW 2CRL SUM BUS + 3 fid6K 1.5K 7.5K IKTL072TIBI RR49 +
b TL072WV 8 [9R64( IC9-7 ) RG4.12K1000pF-—- 22pF 1.621DG212 RG R672 +5VS C31 DG212IC12 R54 R53 —VA—240K

52 - 1/6 W

R 48i9 15 66 14 b 9_J2{wv 10K IC1421K 1 t̂ -lSV RV373 fid!3.74K 3 2 IC7A- R57 12 12100/16 R71q 10K
r-A-VW

+ 155 A— +
14TLO80 A. 1C36WV—

20K ,12
WV
5.IK

1000pF C3810K 7TL072 6 4l0i1 CRL SUM RCNR 47 16 1I R5610 33pF2313R 1.62K4 5LRTE BUS |TTRTINPUT +N RG WV CWT Cl09
2200pF

WV -WV
7.5K 2R58 n12 R61 R6239.2K i 106K 1.5K OUTPUT !

UNCRL .

(IC29-14)

14069C34vW Jé—wv VA 1

m
C16731%> +15V 46.49K 51 71 11 28K 2KRG

DéC7
R35 2 IC40BCRL SUM

RCN GND
16 s- r 9RG RG 100pF«§L1 12. 43K R70IC7 213B C39 METER N

-4T2R1
3 wvINPUT UNCRL SEND 1LSLRTE REC

L( IC30-15) CRL ON

- IND REC

+ 4.7K IC9INPUT
UNCRL

14069

IC40F

TL072 3R68R169[ INPUT UNCRL RETRlX 14B 100/16+4.3KWV TL072RGIK ( IC29-15)

OUTPUT UNCRL SENo| 1SB RG
RG

R185
4.3K

R170[OUTPUT UNCRL RETN 1 176 WV
IK

09 > +18V
RGP!08i

( IC47-3)

¥RBB R59R86
WVWV( IC28)

RDTRB0 _ RDTRB7

-as— 14-7

47068.IK( IC33-8) C40 R83R81( IC32-10 )

FR5 [~42Bl WVWV I C51100K.5W ,1/6W75K22pF R82 C49 C50-wv ‘'2.74KR75 II 22pFR80 ~r - 027uFWV 8il DG2127 39015 6 47pF47K1
C43I I 22pF

IC16 13c> +15V»5V 0-4215 16 14
1/2 RD7528R

ICI7

3R73 R854 + R79WV DG212232 6 1 WV
C4sl l470PF

A.C41 IC15 WVIK R76 IC19 îO +15V270K 127 2 154.7K 14 +5V OIC15
C4fl ll000PF

WV24dB
RRNGE

5 *— + 10C48 1 1TL072820pF A.7
Ü44I l2200pF n

A.R42 22pFR74 TL072 76 14R77 | I 220pF b2: 10100Wv 3WV C52 156 14C47 : b-240K RG RG II DG2125 i_».-15V IC 3 860.4K C53 100pF 3 .35Z.1 /6W 2 ( IC38-131 16
REC ONiC42 RG * 5534R78 C54 47pF1! 16 S 9> IC135 4DWV -15VJ R84IK68pF tIC31-19)

SEC 0
CIC31-18)

SEC 1

( IC31-16)
SEC 3

( IC31-17)
5EC 2

Wv 9 8 16! ! 15Dl100 J [8R REC DR N( IC31-12) [ IC31-15)
SEC 4

( IC31-14 )
SEC 5

22R+15V O +15V 1820 IEC1/2 RD7528R
ICI7 ( IC31-13)

SEC 6
1722B»15V -0+5V

(Cl14)

100/25 MONO SW
( IC45-2,7)

+ C2 OGj ( IC30-16)GLOBAL DTMmu100/25 TJTOX23R-15V -15V
74HC08

5
74HC32

~4~yîc 47B>-§-
12Cl72 ( IC38-13)

REC ON |lC32^. R 43R18023B 311-15V 13 VA T IC43WV 6100K+15V+15V IC 462KJW5 Hl 1F 2.01/100 2Cl 08. 1 / 1 0 0
D26 52 r: T“iAA1N914 ( IC29-12) TL0811/6WQ8 DIM INHIBIT24R TH+18V o »18V

DG 2. 6 !D(?V7C3 -0127-1 22/3522/3524B 2003
5534

LM318
TL0811
TL071

-’-18V 100/25 5532
TL072D( R 44IC11

REOR
++ RG 330RG+ C4 Rd

100/25X DG125R-18V -18V 2 3 4 5 6 7 8 9 10 11 1 21
22/35

25B—18V
-18V

C> +18VC29 C30RG 100/ 16 100/16 Cl 12
22/35-15VL2 Cl 13

22/35 -T-
RGJ_

27R+5V /rrr\ O-SV
2R RG

+5V + C5 - [TTR OUTPUT -N100/25

1 Ca

RV2»5 V
500 CNL BOARD

BOARD NO.1-619-158-11 S HIGHER
APR-5002/5003V

IT28B I Dév7+5V
JI6R OUTPUT *N

9-189-17





CNL (2/2) CNL (2/2)Main Unit Main Unit

CNL BOARD
+I5V
AR 109

+15V <3 WV
2.7K

R106-VW
1.8K

lflANALOG GND 11R112
IBRNRLOG GND » SEE NOTE 52fl 2RNRLOG GNO

:2B 1 R1 14RNRLOG GND IC27 54R95 R90 R92 R94 3 WV 03R
*T ! b̂ IC26

|l/2 LM13600N
RNRLOG GND DG212i 4025.1IK 5.1IK 5.1IK 5. 1IK TL0724R IC23 1312C57RNRLOG GND +15VD +5V O—Cl 47R139-WV

5.Ik^3- 3/50 R120 76}i r -rIIR88 R91 R93R89 W*RG 3 ; 210.2K > 10.2K > 10.2K 10.2K 10K 3300pFoév7 R113 R121
13K 2.2K

R122 R123
5.IK

R115 1514 X.-15V10K 10K R14029fl~[_ ( IC44-5) 101 1DOLBY RELRY N 14081 47K14516140132 5 4022 14013 -15Vf30Bl
100KHz

RG( IC29-13 )
REC ENABLE

8 13 4 6P0 Q0
PI Q1
P2 Q2
P3 Q3
PE rs

1 1C42 S 0 4 6 1
"a9 12 11 S Q -15V RG-15VD 1' IS 95R87 013 1N914 D10 14

6
14001

5~jlC41B>>l
R 410K 12 3 2 R11 13 R 45 3 >21371 WV ±IC39B 10 68KU/D01 Cl42

1/50
IC38R I . ;R129

5.IK
C62R1289 14069DGN7 R14001 [> I -) hr°*sv 1/100-7-10K5 9 SCE33B 1ERASE CLOCK 3 15 CP2 IC 41R' C171

1/50
IC36 Ï C40D R173D
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APR-5000

TECHNICAL UPDATE

APR-5000 SERIES RECORDERS/REPRODUCERS

Recent versions of the subject Recorders/Reproducers are fitted with a new Controller/Processor
Unit (CPU) with expanded memory capabilities. This document provides a schematic diagram
(3 sheets) for the new CPU.

The Expanded-memory CPUs may be identified by their part numbers. Units manufactured in
the United States are numbered T-9412-327-4, while units of Japanese manufacture are numbered
1-619-161-12.
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mRDRNl [3 '10 l RD RD0 12VCC GND 29 EXT-5YNC DBSDÖ03 11 28 RDI5YT 28 RDI5 RDI 13PCLK DG DB1DB 12 12 29 74HC 04UVT TÏS 27 RDI4y/R 27 RD14 RD2 14RO2 14 DB2Wv 082DS13 DGNMI 26 RD13RD3 15NC NC 26 RD13IC4R

C3
74HC 32

RO3 15 DB30832714 25 RD12B/ V W 25 RD12 RD 4 16RD 4 16RESET DB4DB 4R/¥NC!§. 3
NC

1WJ N/S RD5 17 24 RD1124 RDI1RD5 17 DB5DB516 IC2C 23 RD10R/¥ 23 RD10HREÏÏ RD6 18RO6 18 DB6DB6D>̂HHEÜ 517 22 RD9DS RD7 1922 RD 9IC3B RD7 19BUSR CK
MT

DB9DB7DB7 DB92318 , 5 36 WR 21 RD8 20ST3 RD8 20 GNDDB8DB8 GND19 22 74HC04

—0+5V
4ST2 RN3BUSREU IC7 DG( C6 DG20 2Ï 1 8 74HC00 WHSTI ST0

ICI ESHS
LR0 - LR15
PCLK FEIX
RWM-EN
FOUT-1
L/R/ T-TRCH-Q
TVI/RRD-GRTE
EXT-SYNC/TRCH
SYNC-GRTE-Q
BIRS-PULSE
EXT/VRRI-SRC

PCLK
DS74HC573 +5 V 74HC573 0+5V

|20 Y
19 LR0

20 ?
19 Lfl15

+5V1 1Ut VCC
D0 Q0
DI Q1
D2 Q2
D3 Q3
D4 Q4
D5 Q5
D6 Q6

DE VCC
D0 00
DI Q1
D2 Q2
D3 Q3
D4 Q4
D5 Q5
D6 Q6

RI6RD15 2 RD0 2 IC2FIC3RRD 14 3 18 LR 14’ RDI 3 18 LR1 R/ V 1
T33T

5600
IC27 C 33 13 12RD 13 17 LR 13] 17 LR 2

16 LR3
4 RD2 4

RD12 5 16 LR 12'
15 LR 11

9 5RD3O- RNl 74HC00 74HC04RD11 6 10 15 LR 4 5T 0 9RD4 6 ,+5V
RD10 7 14 LR 10; U 7 5TÏ 8RD5 14 LR5 IC 40

133
74HC32

74HC00 IC27B IC 4CRD9 8 13 LR9 ST 2 7RD6 8 13 LR6 LR 14+5 V BUS-EFT36 9Q+5VRD8 9 9RD7 12 Lfl7 ST3 6 5D7 Q7 D7 Q7 1010 11 10 11GND IX GND IX IDT 74HC 00NOTE R
DG I 74HC32DG 1IC10 ST0 1 16IC9 C49R6 VCC >+5VHSTI 2 150PFR5 R7 R20 R57ST 2 3 14 100 VR4 E2

R3 ST
—, 90 W

RI sr
R2 TH
GND DS
ICI1

PCLK5600ST3 4 13 DG75+5VQLR14 5 12
Tl RWM IC 18C

3
74HC04

RI 1 CRPSTRN-REF
OSC
OSC/2
"RESET

EVEN EPROM +5 V Lfl15 7 10ODD EPROM 0+5 V
|28 V
27 LR 15„
26 LR 14
25 LR9;
24 LRI0;

28 ? R17•'W^—< 11 1NOTE B VCC 8 9NOTE B. VCC IC45RR8R19LR 13 2 27 LR 15,

26 LR 14
LR 13 2
Lfl8 3

+5V Q-R12 R14 DGrR12 R14
0^423 x 5600Lfl8 3 3000 1%A7 R13 R7 R13 IC45B PDIVIDLR7 4

LA 6 5
25 LR9 LR7 4

LR6 5
R6 R8 R8R6 3] 3 74HC 14 BIAS-REFR68R6724 LR 10;

23 LR 12* Q2R5 R9 R5 R9 IC45CLR5 6 23 LR 12LR5 6 2N3904R4 All R4 RI1 74HC14 62700 1% 2700 1%LR 4 7 LR 4 7RD RD 3 Q3
*. )2N3904

DE DEA3 R3 IC45DLR3 8 21 LR 11
20 EüH

21 LR 11
20 ïïtfH

LR3 8R2 RI0 74HC138 +5 VR2 Al 0
16 ? PCLK 8 9 74HC14Lfl2 9 LR12 1LR2 9EE DERI R0 VCC

RI DD
R2 DT
ED DD
ET DS
E2 DT
D7 DS
GND DS

Al WD-ES,LR 1 10 19 RD 15. 19 RD7 LR 13 2 15LR 1 10R0 D7 D7R0 74HC14C6 C7RD8 11 C5218 RD 14’ RD0 11 18 RD6 Lfl14 3 3 4 STC2-LS
13 STCl -Tf R9 RI 0 Y1D0 D6 D0 D6 74HC163RD9 12 17 RD13: RDI 12 17 RD5 LR 15 4 10PF

100V
'30PF
100V

3300 620 1=310PF
100V

DI D5 DI D5 161 R VCC7.872MHZRD10 13 IS AD12:
15 RDli;

RD2 13 16 RD4 5 12 Z-XSTUT 1% 1%D2 D4 D2 D4 FETX 2 15RCO14 15 RD3 +5Vo-f 11 RUDIO- CS
10 LNT-TS
~9 KBD-Cf

14GND D3 GND D3 3 ilNCP0 00
PI Q1
P2 Q2
P3 Q3
EP ET
GND TX

DG _L DGIC14 IC13DG 1348 12 NC f-O+5 V
ilNC

5WD-DG I IC15 6Ri11) Î O- LSC 8K) (2K) IC 18D7 10TiB-rsLR 12 98
IC18F

k¥DTT 12 _^jl3 DG IC12R7 74HC04IC 27D IC27R+VBBT IC 18R+VDD A 5600 DG
EVEN RWM ODD RWM 74HC04 1

NC _1_
LR13 2

28 NC _1_
Lfl13 2

28 0+5VNC VCC NC VCC 74HC0027 X1? 74HC0027 WRW W DS / 4 MC04RI 2 RI2 RI2Lfl8 3 26 LR8 3 D3R7 NOTE C A7 NOTE C 0-5VLR7 4
LR6 5

25 LR9 ,
24 LA 10

25 LR9
24 LAIO;

LR7 4
’LR6 5

- ^FDH300R6 R8 R6 A8 0*5 V 9100R14 RI 3 +5V 0R5 74HC 174 74HC1¥3
Al vCc ils.
B1 RC1 ü
WT C1 14DT Ql il
Q2 m 14.
C2 W il
RC2 B2i|
GND DD

R9 A5 A9 74HC74
ET VCC
DI ED

LR5 6 16LR5 6 1 14 1 +VBBR4 NOTE D 1R4 NOTE D R VCC
Q0 Q5
D0 D5
01 04
Ql Q4
D2 03
Q2 Q3

SPARE220K1000ÏÏD EüLR 4 7 22 13 2 15LR 4 7
LR3 8

2W DE 1 142R3 A3 VCC D4LR3 8 21 Lfl11 3 1421 LR 11 12 132C93R2 RI 0 D2A2 RI 0 051 FDH300EVER DDU 13LR2 9 LR 2 9
ILRI 10

20 4 11 4 12EE ST 220NF 3EE © 4RI AlLR 1 10 5 1219 RD 15
J 19 RD7 NC § 10 4 il01 SD

DT 02
GND DD

A0 D7 NC 2-R0 D7 NC 100VRD8 . 11 618 RD14;
17 RD13!

RD0 11 13 RD6 S 9 11 5 106D0 D6 D0 D6 B1RD9 12 8 7 10RDI 12 17 RD5 7 6“ 9C8DI D5 7DI D5 -° NC
RD10 13 16 RDI2:

15 RDII*
8 9RD2 13 16 RD4 8FOUT-21 NF 8D2 D4 DG IC19 GNDD2 D4 GND14 15 RD314GND D3 DG IC 20GND D3 IC21IC22DG DG

DG I 100VIC16 DG IC17 DGDGpm

IC2D

D>RRT 9 8 PDI

74HC 04 D7RN3 R560+5 VCNJ950 +5VQ -
DG 1 1000 Dl 1N914ClDG 2 DG K100UF

10+j^V
+5 V 3

1N914+5 V 4 O TPI D210uH r5V C5SG 5 O TP2 +5 V o- *R5C2 C3 PF+24V 6 1000O +24V RI 1N914 R622UF
35+ |^vj

22ÜF 5G IC50 Ql+15V 7 + 3 M61 C4R NC 2N3906-15V 8 10 35V 2 5 I00K.47/ 50 IC23BDISPLAY GND 9
1L23L 4 s. R 1 ri£23R

^

74iCÎ32
YHCX32 74HC132

^
IC23D

74LC132

3 4 R3 R4EPDI 10 10 L-O +15V -15V R55
TIL119

1000R54 7500100K S 3
470 DG DGX7©7

CPU BOARD
BOARD NO.1-619-161-11 S HIGHER
APR-5002/5003V

9-309-29
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CPU (2/3) CPU (2/3)Main Unit Main Unit

CPU BOARD

RD0-RD15
VT VTR
ED W E5
ES R/ V W/ R

RD0-RD15

RÜ ¥E ES
m R/¥ W/R

i+5 VZ8030 R21 Z8036 tit rïa
RD15 2

1 40 +5V o—
5600 +5 V

401RDI RD0 RD 4 RD3
2 +5VQ 2 39RD3 RD2 RD5 RD 2 RN 4 RD0 2

RDI 3
3 38 3 38RD5 RD 4 RDIRD6 x RD14 34 37 4RD7 RD6 RD7 RD0 s G?z-rs5 36 5 36 9 +5VQ sVT ES ES ESERN 4 RN 2 R58 RD3 5 RD12 5

RD11 6
RD10 7

to to
in6 6 35 LR9RS R/ VIEO DG uiCS 1 RD 4 67 DG 7 34 06R/ V ES io CDIEI GND 47K RD5 7 S §z-rs8 5 6 7 9 8 33 5YNC-PHASE- RESET

5YNC-PHASE-DIR
VTR ESE PB0 PR0 RD6 8 RD9 89 32 LR8 TC-CLK 9 32 IC 45F

74HC 1 4

VCC C51 PR 1 Î N914PB1 RD7 9 RD8 9
NCI® 31 PB-CLK-5EL 10 31 CHRSE- IRQ C50W/REÜR GND

SYNCR W/REÜB
RÏ XCA
RXDR
IRXCR
TXDR
DTR/REGIR TXDB
RTSR üTR/REQB
ETSD
EEÜR
PCLK

PR2PB21 1 EXT-CLK-5EL 11 30 TVI-GRTE 47PF 100tX I- IL-SYNC NC PB3 PR3
29 RRD-GRTE 12EXTE^X -ELK 12 29 5YNC-PHR5E-IRQPB-TC-5YNCSYNCB

RTXCB
RXDB

TRVTB

PB4 PR 4RN3 EXT-TC-RX 13 28 PB-RX-CLK T-TRCH-Q 13 28 KBD- IRQ KBD TEE
RUDIO IRQ
LNT TRI

PB5 PR5
RUDIO- "IRQREC- TX -CLK 14

REC-TC-TX 15
NCi§.

27 PB-TC-RX MVC-L/ R 14 PR6PB6
2 26 EXT-TX-CLK RWM-EN 15 LNT- TEEPB7 PR 725 EXT-TC-GEN 16 25VTEPCLK +5 VIC45E

74HC14 I17 21NC 17 24 R59VTIEI §f—-O+SV

m Nc

18 23 NC 18
NC 19

T-TRCH-Q 10

-v'VN -̂
47KRTSR

ETSB
RÜDE

IEO VCC D5
19 PC0 PC3 NC $20 PCI PC2 1N91 4

DG
~]IC24 IC25 C5 2

47PF 100
HVC L/R
ESET
LR0-LR 15
PCLK

CS-N
LR0-LR 15
PCLK ECTX
RWM-EN
FOUT-1
L/ R/ T-TRCH-Q
TVI/RRD-GATE
EXT-5YNC/TRCH
SYNC-GRTE-Q
BIR5-PULSE
EXT/ VRRI -SRC

EXT-5YNC/TRCH

BIRS-PULSE
EXT/ VRRI-SRC

BUS-RE BUS-ER

CRP5TRN-REF
OSC
05C/ 2
RESET RESET
PDI PDI
BIRS-REF BIRS-REF

O TP 12
oTP7
O Tp8

O TP!1
PB-TC-RX
EXT- TC-TX
REC-TC-TX
EXT- TC-RX

TP5 o-
TP6 o

+5 V QRN3<3+5 V 3 IC18B74HC 17 5
"R VCC li§ 74HC 74 7 4HC74

er VCC [11
Dl T2 R 3 t> 4 FETEl 3„ IC32D

74HC 86
IC32C

IC 26 fl IC 26B 1 12 15 24 5Q0 Q3 NC 3 L-TRCH-Q6 2 13 2DI rs3 14 3 1 R244 74HC04

+5VQ 3
ED ES
D0 D3
Dl D2
ET ES

NC 3 12 1 23D2 D2 0+5 V>134 i >—
5600

IC8BTP3 o
TP 4 o-

74LS26_ IC 26D
74LS26

IC 26C
74HC174
"R VÜC ~Uf
Q0 Q5 12.
D0 D5 11
Dl D4 12—
Ql Q4 112.NC
D2 D3 31
Q2 Q3

1 14 4 1 1ST ST<5 12 ID*5 10 5 10Ql SS
Ql Q2
GND TH

SER23 Ql 46 1011 13 10 2 R-TRCH-QNC 8 6 9 91 NC!_ ET Q2
GND E?

< ;NC 57 10 NC 9 12 9 3Ql Q2 5600 R-TRCH5600 7 1NC 878 9 74HC 10 4GND 74HC86 74L526 DGr74LS26 IC28 DG IC 29DGr IC32R NC J-IC31 R35 140̂—»_0+SV
5600

6 T-TRCH
7 10 T-TRCH-Q5YNC-GRTE-Q

R36 74HC86 8 9GNDR53 o+5 v
IC30+5 Vo— —5600

+15V

EXT-RX-CLK TP9 o—
i i C16 |+15V

5600 IC8C
DGR25 +15V R45 +15VC41O o L-TRCH100 47 PF47 K 91K8| 3|NC 8j 3|NC3 3 74HCI0

100V 25 7 12 7 1 5 7 10 1 IC32BCWCI 1 IC33
RC 4152

IC37
RC4152

C 43 IC47
RC 4152

8 IC49
RC 4152

IC35C NCR33 2
150K

R51 21 NF 2 1 13 51 1 NF 2 9 51 1
CI 5 C47 74HC86

UNUSED
TL074 TL074 4 7K100V RV 1 100V RV36 4 6 1 NF 64 4 16 1 NFCI 3 C45100K 50K0. 1UF 0.1UF100V R38 3 00VR27 R4750 V 50 V68K 150KR31 R49 1800 1%DG DG R29 DG

IM IM47K R52
+5 V —

5600O TP10 PB-RX-CLK IC 8R

R26 +15V R37 +15V R 4 4 +15V +3 5VC42+5 VQ.L> +15V A O'S/N/'’47PF47K 2200 1% 91K8| 3jNC 8j 3jNC 74 HC 10
4 100V5 7 3 5 7 5

C10 IC34
RC 4152

IC361 C44 IC 46
RC 4152

7 IC 48
RC 4152

IC35R IC35B1 NF 2 1 2 RC 4152 5 1 NF 2 1 6 5
CI 4 C48TL074 150K TL07 4100V 100V6 4 6 4 1 NF 6 6 1 NF4 4CI2 C46100K

0. 1UF
50 11 V

0. 1UF100V 3 00VR28 R46 50 V
68K DG I 150KR32 R48DG R30 DG DG CPU BOARD

BOARD NO . 1-619-161-11 S HIGHER
APR-5002/5003V

+5 V Q —( i •AAA

IM IM47K

9-33 9-34





CPU (3/3) CPU (3/3)Main Unit Main Unit

CPU BOARD

IC18E

O-.

74HC04

AD0-RD 15 R43 n+5 V O-"RS W ÏÏÜ
W/ ft R/ T7 H5

DG2125600 161 Gl G4
Dl D4
51 S4
-15 +15
GND +5
52 S3
D2 03
G2 G3

15
3 14-15V +15V134<h O5 12 0+5V

DG I 6 11
7 10
8 9

IC44

+5 V 74HC2459 I20 -0+5V1 CNJ420 CNJ421 CNJ422D VCCTRU KBD
TRE AUDIO

TRÜ LNT

W 2 19EA0 D-GND1 1 D-GND 1 D-GND18RD 3 fll B0
A2 B1
A3 B2
A4 B3
A5 B4
A6 B5
A7 B6
GND B7

2 MVC-ANALOG 2 MV C-REMOTE 2 MVC-LOCALSGJT174D5 DG 3 5-GND 3 5-GND 3 S-GNDR/ W 5 16 4 45 US 4 WRy
LA 8 6 15 R7T75 R/ W 5 R/ W 5LA 9 7 14 6 LA 8 6 LA8 6 LA8LA 10 8 13 7 LA9 7 LA9 LA97LA 11 9 12 8 LA 10 8 LA10 8 LA1010 11 9 LA 11 9 LAI 19 LA 11

IC38 10 DB0 10 DB0 10 DB0* M V C L/ R
tS-N

LA0-LA 15
PCLK

+5VQ
20 ]

DB111 11 DBl 11 DBl
74HC245 12 DB2 DB2 DB212 12w/i ; i D§3D VCC 13 1313 DB3 DB3AD0 2 19E.A0 DB 414 DB4 DB414 14ADI 3 18fll B0
A2 B1
A3 B2
A 4 B3
A5 B4
A6 B5
A7 B6
GND B7

15 DB5 15 DB5 15 DB5AD2 174 16 DB6 16 DB6 16 DB6AD3 5 16 17 DB7 DB7 DB717 17AD 4 6 15 18 DB8 18 DB8 18 DB87AD 5 14EXT-SYNC /TACH 19 DB9 19 DB9 19 DB9AD6 8 13 20 DB10 20 DB10 20 BIAS-REFAD 7 9 12BIAS-PULSE
EXT/ VARI-SRC

21 DBl1 21 DBl1 21 RD10 11 22 DBl2 22 DBl2 22 KBD C5
IC39 23 DBl3 23 DBl3 23 KBD IRQ

BUS-EN 24 DBl4 24 DBl 4 24 RE5ET
74HC245 25 DB15 25 DB15 25 PCLK1 20D VCC 0+5 V 26 BIAS-REF 26 BIAS-REF 26 EXT-TC-RXAD8 2 19EA0 27 VARI-SRC 27 EXT-5RC 27 EXT-5YNCAD9 3 18Al B0
A2 B1
A3 B2
A4 B3
A5 B4
A6 B5
A7 B6
GND B7

28 T-TACH NC —NC
_

NC
_ 28 NC28 T-TACHAD 10 4 17 29 L-TACH 29 BIAS-PULSE 29 NCAD 11 5 16 30 NC30 R-TACH 30 AUDIO- C5AD12 6 15 31 TIB- 31 DI5P-GND31 AUDIO-TRÜ

LNT-tB
LNT-TKti

ADI3 7 14 32 DISP-GND32 32RE5E7CAPSTAN-REF AD 3 4 8 13 NC _ 33 NC +5 V33 +5VQ-«. 33AD15 9 12 34 34 +5 V34 REC-TC-TXERFSTHN-KEF10 11RESET 35 PB-TC-RX 35 D-GND
IC 40 D-GND36 EXT-TC-TX 36PDI +24V

+24 V37 EXT-TC-RX 37BIAS-REF O Î74HC244
"ER" vcc fig.
A0 EB 11
Y0 XD m
A! B0
Y1 XI 11
A2 Bl 11
Y2 X2 11
A3 B2 11
Y3 X3 11
GND B3 1L

38 38 +24VEHPSTHN-REF +15V1 0+5 V 39 +15V39 PDI <FBIAS-REF 2 40 EXT-TACH 40 -15VOVRRI -SRC 3 -15VTIB-rS 174
T-TACH 5 +5VQ FG DG6 S7~7R60,5600L-TACH 7

BIAS-PULSE 8 R61,5600 SPECIFIC NOTESR-TACH 9PB-TC-RX
EXT-TC-TX
REC-TC-TX
EXT-TC-RX

10 A. ICH IS THE STATUS DECODER PROM,
T-9414-200-1.

B. PIN 1 OF IC13 AND IC14 IS VPP FOR
256K EPROMS, OR ADDRESS BIT A15
FOR 512K EPROMS.

C. PIN 26 OF ICl 6 AND IC17 IS CHIP
ENABLE FOR 64K SRWM DEVICES, OR
VBB (PIN 24 ) FOR 16K SRWM DEVICES.

D. WITH JW3 INSTALLED, PIN 23 IS
ADDRESS BIT All FOR 64K SRWM DEVICES.
WITH JW 4 INSTALLED, PIN 23 (PIN 21)
IS WRITE ERftBUE FOR 16K SRWM DEVICES.

E. THE FOLLOWNIG DEVICES HAVE DG AT PIN 7
AND +5V AT PIN 14 * IC 2,3,4,8,18,26,
27,32, AND 45.

F. THE FOLLOWING DEVICES HAVE DG AT PIN 7
AND VBB AT PIN 14 * IC 5,23.

R62,5600
ÏC 41

74HC244
ER VCC
A0 EB
Y0 X0
Al B0
Y1 XI
A2 Bl
Y2 X2
A3 B2
Y3 X3
GND B3

1 0+5 V
AUDI 0-C5 2 19

AUDIO- IRQ 3 18 +5VQLNT-C5 4 17 R41,5600LNT- IRQ 5 16
REC-TC-TX 6 15 R40,5600PB-TC-RX 7 14
EXT- TC-TX 8 13 R64,5600EXT-TC-RX 9 12R-TACH

10 11 R63,5600
IC42

T-TACH R65,5600
74HC 244 _
Eft VCC l20
R0 EB
Y0 X0 H0
A! B0
Y1 XI 1°A2 Bl UL
Y2 X2 IJ
A3 B2 11
Y3 X3l2
GND B3 11

1 0+5VEARSTAN-REF 2
EXT-5RC 3

KBD-C5 4 17
KBD-TRU 5 +5 V QL-TACH

PCLK 6 R42,5600EXT-SYNC 7
PDI 8 R66,5600EXT-TACH 9

10
IC43

DG DG

i+5 V TEST POINTS NEXT DESIGNATIONS
~î C23 r
|0.1UF 10

ÎT26 t~C27 fc28 f~C29 T~

|0.1UF J0. 1UF _|0. 1UF _J0. 1UF _|0.
C22 C24 C25 C30 C31 1. DIGITAL GROUND

SIGNAL GROUND
EXT-TC-RX
PB-TC-RX
EXT-TC-TX
REC-TC-TX

7. EXT-TX-CLK
8. REC-TX-CLK
9. EXT-RX-CLK

10. PB-RX-CLk
11. EXT-TC-SYN'C

B* 2
C * 55
D* 8

DS * 2
IC * 51
JW * 13 «
L * 2

Q * 4
R * 69

RN * 7
RV * 5

S * 2
TP * 13

Y * 2

0. 1UF .1UF 0. 1UF . 1UF 0.1UF 2.
3.1100V 100V 100V 100V 100V 100V 100V 100V 100V 100V 4.

C32 C33 C34 C35 C36 C37 C38 C39 C40 5.
0.1UF 0.1UF 0.1UF 0. 1UF J0.1UF _|0. 1UF J0.1UF |0. 1UF J0. 1UF 6. 12 .

100V
~^~

100V
~[~

100V
~J~

100V
~!~

100V
~J~

100V

-15V

100V 100V 100V
0+5 V

-O +VBB
* JW 1, JW2, AND JW5

HAVE BEEN RETIRED. JV 11
+15V o T c20 r|0. 1UF J0 IC53 C54 C21 Cl7 CIS Cl 9.1UF

~|~100V
~|~

100V

0.1UF 0. 1UF 0.1UF . 1UF 0. 1UF

I100V 100V 100V 100V 100V

OGl 6

CPU BOARD
BOARD NO.1-619-161-11 S HIGHER
APR-5002/5003V

9-37 9-38



CTM Main Unit

CTM BOARD (1-619-165-12)
Component Side

©IS» u
LxJ

ÜJ
c/)

\ S6
(N

S-5 •
<=> 0̂3'® ® #' © © é C©o-pSRECORD ggr

Q2&> Ta© ©

1 -819-185-12m SOLDER SIDE PATTERN

9-40



Main Unit CTM CTM Main Unit

CTM BOARD
1r

OUTPUT
UNCAL NOT MOUNTED ON PC BOARD
ccw

t5K
IT *

CNJ220

OUTPUT UNCAL SEND 1
INPUT
UNCAL2 NC

OUTPUT UNCAL RET. 3 + 5V LAMP+ 5V LAMPCCW + 5¥ LAMP

H- uKEY 4 KEY SELECT5K
R121TSHIELD 5 o 82 D14®Am?74HC08LED ROW 0_l D7 LM48YPS1 INPUT

UNCAL N
Q3/CNJ219 « NH17

0.01/ 50

VN1QKM/
1SS119INPUT UNCAL SEND ; / D1 I I R5KEYED. SCAN 1KEY

/-W INPUT UNCALKEY2 O a 200K
/ N\S2 OUTPUT

UNCAL N
R131SS119INPUT UNCAL RET. 3 / 82 ®D2NC4

(S I )KEYED. SCAN 2 LLED ROW 1 4 ©D8
/—w 4JE>o aSHIELD 5 Q4MS4 REPRO1SS119 VN10KML N 1SS119 _L_ C2R61 D3METER N

CNJ226 200K OUTPUT UNCALKEYED. SCAN 3 0.01/ 50
/—W o a* + 5V LAMP R14METER N 1 S6 INPUT1SS119 82RECORD

m5//
NQ1METER N + 4 2 “M

2N3906 I ID4 (S2)LLED ROW 2 10 D93METER GROUND KEYED, SCAN 4 c )® 1/—M Q5LM28RP 8a^ M M NhIC1 VN10KM9S5 SYNC+ 5V LAMP -L4 *+ 5V LAMP 1SS119R3 r1SS119N” L+ 5V LAMP C3R7180LAMP GROUND 5 Q2iL D5 200K 0.01/ 50R1,5.6K REPROERASE2N3906 KEYED. SCAN 5 Q

1SS119

RECORD OFF N 6 N\a R15D16'//R4 S3 RECORD
READY N

82 ®ERASE OFF N 7 Am? 180 ® LN28RP
R2,5.6K Am? (S4)LLED ROW 3RECORD OFF N + 4 8 D8 1 D10 ©IO2L 06KEYED. SCAN 6 Mo a9ERASE OFF N + 4 VN1QKM

1SS1191SS119 „L- C410 R8KEYED. SCAN 1
2QÖK INPUT0.01/ 50KEYED. SCAN 2 11 R16

82KEYED. SCAN 3 12 ®Am?74HC08
KEYED. SCAN 4 (S6)13 LLED ROW 4 10 ©D11 Q78 «KEYED. SCAN 5 14 IC2 VN10KMLC5

9
1SS119KEYED. SCAN 6 15 R9

SYNC200K 0.01/ 50RETURN LINE N 16
N\R17

17RETURN LINE N + 4 82 ®Am?LED ROW 0 18 (S5)LLED ROW 5 ©D12 Q8LED ROW 1 19 M VN10KM
LED ROW 2 20 1SS119 -L C6R10

RECORD READYLED ROW 3 21 200K 0.01/ 50
\\R18LED ROW 4 22

82 ®23LED ROW 5 Am?“ L (S3)LED ROW 6 D1324LED ROW 6 Q9: ) VN10KM2
LED COLUMN N 25 1SS119

<JL C7R11COLUMN N + 4 26
200K 0.01/ 50

4

SC2 ^5 ~ L

SPARE
CTM BOARD
BOARD NO.i“-619-165-12 S HIGHER
APR-5002/5003V

9-4 29-4 1



DSP Main Unit

DSP BOARD (1-619-170-11)
Component Side

Ic AD BE
9 9 9 9 9 9 9 9 0# # # # # # # 9 n
f>9 IC3IC4

m 9 0.9,0 9•mymËÊmka 9 9 9 9 9 9 9 0
06Sll Dll SI6H" s g
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P DSPMain Unit Main Unit

DSP BOARD

CNP 1

DG1 1
\/DG2 2 \DG3 3

DG4 4 \ is DL1 y
17 DL2 ^16 DL3 //
1S DL4 /
14 DL5 .

18 La /
17 Lb /
16 Le /
15 Ld /
14 Le /
13 Lt /
12 Lg /
11 Ldp/V

+ 24V

SLa 1
\/ SLb 2
/ SLc 3
/ 'iLd 4

/ SLc 5
~

/ SU 6
/ SLfl 7
/SLdp 8

DG1 1DG5 5 DS1!C1 IC2\ DG2 2
X DG3 3
X PG4 4
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/ DG6 6
y DG7 7
y DG8 8
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0
1 _ 1 _ !o « _ I. 1 _I' _ I.

LOCATE

:DGS FUTA0Â ?9-BT-1SZA8 y
SLa 9 /13 DL610SLb /\ 12 DL7 COM

I D7 0 d DS 2 NCD5NPNPD4ds> 03 c b D2 a 1 01
COMSLc 11 \ 11 DLS FO D9 DSSLd 12 \ /y 12|13|14{l5|NPNf>18 19
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9 25J26 reP2®9
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10 2110 20 22 2s;24;2 j 3 4 5| 6 7 9 10 118+ 24VSLe 13 NJ MCNCNCSLf 14 TD6281 AP TD6281 AP\

SLg 15 \SLdp 16 NDG9 \y

iDG10
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DG14
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18 \19 N20 \21 N22 \23 \ 18 Pa y
17 Pb y
is Pc y
15 Pd
14 Pe
13 P? y
12 Pq /
H PdPy\

+ 24V

is DPI y
1Z DP2 y

DG9 1
PG10 2

yPG11 3
yDG12 4
yDG13 5
yDGI46

DG157
yDGI6 8

SPa 1

\y spb 2y SPC 3y spd 4
/ SPe 5y SP 5 _ 6y SPg 7
/SPdp 8

DS2!C324 IC4» \SPa 25 y VFDI Ii I I I I I !I _ I I l I I I
« » O * «o « I. '

POSITION

16 DP3SPb 26 \ / is DP4 y
14 DP5 /

13 BPS.../
12 DP7 y
n ope y\
lfi_s> + 24V

!
O FUTABA »9-BT-16ZASPc 27 \ ySPd 28 \SPe 29 \ COM

D7 P6 2 NCDSNPNPD4 doD3 c b D2 a 1 D1NP F1
24i25fc?6|NP28

SPf COM30 \SPg FO D9 B PS31 \ y y 13|14|15
NC NC

202119 229r y 2|3 4 516 7 8 9 10 11 12SPdp 32 \ NCNCNCRES — NC
— NC

33 TD6281 AP TD6281 AP
RES 34

\ F1-LFO
/ / / FO04 Q605Q3

S6S4 S5 S7
CNP 2 -P

D7D4 D6D5 yi i \/ F1-P 2 IRESET tRESET\ yFO 3 P L\ \ RL3F1 4

RL3 5 \yRL4 6

/RL5 7

NC LR6 LR7NC LR2RL6 05 06 078 Q2 03 Q4
RL7 S11 S14 S159 S13 S16S12\QÖ 10

A?\y D16
Qï 11 \Q2 7 FG 8 9 TC12 TCG F\ DSP03 DSP13

NC\ RL4 NC\ LC404 14 \05 15 NQ6 16 \ /07 17 N NCLR6 y LR7LRO / LR1RES LC3 ÖÖ oT Q2 03 04 Q518 LR2— NC 06 07
LC4 19 S17 S19S18 S24S22 S23S20 S21\y—%20LC5

’ /f W 4^\ D24
LC6 21 \ E22 NETWORK LOCAL C VAR!LC7 NETWORK LOCAL 6 VAR!C E4 5\LRO 23

NCNC\ LÇ5\ RL5LR 1 24 \LR2 25 \RES LR3
RES LR 4
RES LR5

26 —- NC
— NC

— NC
27

'oo y NC LRS y LR7LRO y LR15Î ùe 0702 03 05 LR228
LR6 S31 S3229 S27 S28 S29 S30S26S25\ | ^D25| # D26| ^02l\ ^D2sf #D2sj p3o| ^P3l|

O—• £>-* O—* 0—1 O—» O—* O—“ O

AÏLR7 30 N D32
+ 24V
+ 24V

LAMP GND

LAMP GND

31 "+ 24V *32 TC *REPEATSPOT
ERASE

3 DTC * 1 2 REPEATSPOT
ERASE

DCHASECHASE
33 RECREC *0.1/ 50 NC\ RL6 \ LC634

i *; SEE NOTES 3)

/\/\
ùf LR7Qû 'Q1 02 "Ô3 & 05 LRO LR1 LR206 MC

S35S33 S34 S36 S37 S39 S4QS38

l +82il_ AD35I ABJZL A°wl Aeasl— rf LEDD40
1N914

SHIELD
DEFEAT

LIFTER A
DEFEAT ‘

LOCATE0 LOCATELIFTER
DEFEAT

RCL + /-SHIELD
DEFEAT

SPEED STO

A LC7 MCRL7

SWITCH
TYPICAL

MOTES:

1) SWITCHES S11# S15,S19, S23 and S31 are not used.
2 ) DIODES D11,D15, D19,D23 and D31 are not used.
3) * S26, S27, D26 and D27 are installed in APR-5003, but not installed in APR-5002. DSP BOARD

BOARD NO.1-619-170-11 S HIGHER
APR-5002/5003V
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FEX Main Unit

FEX BOARD (1-619-179-11)
Component Side

S/N; APR-5002 20001 TO 20300

m SOLDER SIDE PATTERN 1-619-179-11
SIDE PATTEfli ft! -619-179-11

FEX BOARD (1-619-179-13)
Component Side

S/N; APR-5002
S/N; APR —5003V 10001 AND HIGHER

20301 AND HIGHER
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FEX FEXMain Unit Main Unit

FEX BOARD
* *SEE NOTES 3 **SEE NOTES 3* *SEE NOTES 3r ~ nn Ir

REC/SYNCREC/SYNC
TO HEAD

CHO REC/SYNC
TO HEAD

CH1 CH2
TO HEAD

33 3
CNJ 218-3 T7 1:3.3

—o 1

CNJ 218-1 1T1 1:3.3
4 , 2

2CNJ 218-2 T4 1:3.3
TI 4 —• - 2- BLK - BLK2 - BLK2 24

2 O o 2Iî
5 + REC/

SYNC
5 5+ REC/

SYNC
+ REC/
SYNC

:I SYNCti 7 1no—O
SYNC SYNCI I:i 6 6' I 6

° |1 O1 1
3 /7 / 5 1 3 /775 1 3 /775 13 3! 3 :

3 O o SHLD
— - -, CNJ 1

+ 5Vj_ 219/3 j

SHLD — OJ SHLD I
~
+^\ CNJ219-2 j

33
* SEE NOTE 2"

L1 330mH
•SEE NOTE 2 I

L2 330^H
•SEE NOTE 2l

L3 330mH+ 5V' CNJ219-1R2, CNJ 217-2 R4 CNJ 217-3 R6CNJ 217-1
1KR1,1K R3, I.5Krrrr\ R5rrrr\ rrrr\8-jpvw ipvw D2 —f f~VW1 8WV 4 < vw vw1 1 D3D11K

f
1K I.5KC13 C14 C15

II II u10/25 NPO 10/25 NPO 10/25 NPO4 K3 4

172-5 o.
C7 C11390pFK1C3 390pF390pF

REC JL C1
DRIVE T 100°PF

REC X C5
DRIVE y 10Q0pF

172-5 *4= C9
T 1OOOpF

172-5
1SS119 1SS1191SS119

REC
DRIVE

2 2 2

T5 1:12CNJ 216-1 T2 1:12 T8 1:12CNJ 216-3CNJ 216-2
I 1 I 1

2 22
PRI I I SEC i SECPRI |SEC PRI |

I -U iI ;
C2, 470pF C6,470pF: C10I.BIASBIAS BIAS© © II © ©II ©1 II1_ J ERASE

TO HEAD

_ J1 ERASE
TO HEAD

1:10
1

ERASE
TO HEAD

47QpF
T9 1:10

1
O O3 ERASE O ERASEERASE II3 3©

PR1* I © r ©©
C8SEC SECC4 SECPRIPRI C12: iî 1800pFERASE 1800pFI 2 ERASEERASE 41800pF 22 I SHLDSHLD4 o oSHIELD

CNJ220-2
4

I I £ I
CNJ220-1 CNJ220-3

+ 5VCNJ204

1

RESERVED2

3 (SYNC CH2)

4 (SYNC CH1)

(SYNC CHO)5

6 (ANALOG GND>

NOTES (UNLESS OTHERWISE SPECIFIED):

##3. The following circuit is only applicable to
the FEX Board (Board No . 1-619-179-11 and -12 only) .1. ALL RESISTOR VALUES ARE IN OHMS, 1/8 W,1% .

* 2. L1, L2 & L3 ARE SHIELDED BY WRAPPING EACH
INDUCTOR WITH M METAL, THEN INCAPSULATE

THE WRAPPED INDUCTOR IN SHRINK TUBING .
Serial Nos:
APR-5002 20001 TO 20300

CH2CHI \ FEXCHO Pa^ ts that have
been added .

Pins that have
been changed .

Parts that have
been changed .

Applicable Serial NO .1-619-179-11 1 -619 - 179-13
and higherCNL. TCC \ -12 APR-5003APR-5002REC/SYNC

TO HEAD C3. C 7. C 11
430pF —®- 390pF

20401
and higher

20201
and higher2 1 -619 -158-11 No Problem Can ‘ t use1-o -12-BLK3TO Tl pin2 CNJ219

CNJ220
Tl. T 4. T 7
8P in
6Pin
4Pin

Rl. R2. R3. R 4
1.5KN. C 4Pin

3Pin
IP in
5P in

IKSAME AS CHO Add; Add:SAME AS CHO 20501
and higher

20301
and higher6 JW5JW41-619-158-13

and higher
7 tREC/

SYNC
-o Q9 (P 1086)

De iete;
5TO T l p in4 GNDDe lete;

Q9 and JW 4N . C JW5TO CNJ 218 o SHLD

TO T2 TO C2 FEX BOARD
BOARD NO.1-619-179-11 S HIGHER
APR-5002/5003V
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HES KBDMain Unit Main Unit

HES BOARD (1-619-180-11)
Component Side

KBD BOARD (1-619-181-11)
Component Side

!F D£ C B A

1

21-619-1BO-11m SOLDER SIDE PATTERN
iL;

Ü%J I M

3

HES BOARD

4

RV 2 R9
R13, 10K 20K 3 10K

WV—O—WV-HS® + Vz+ Vz

4 CWTL072
R1, 10K

4 WV—3 5 C31C1 1/2 2 6 ,0.1/50HALL
EFFECT
SENSOR

2̂ U< TPÂIC2 5m2 R2, 10K
-— WV- 6 Cl 3 2/20.1/50

1I634SS2 CW < TPBIC2^ 3 A C22
0.1/50R14 WV 8- 15 V

10K R6. 10K> 1E
@-WV—

R 4, 75K R5 + 15V
10K

AMr
R7. 10K m SOLDER SIDE PATTERN 1-619-181-11

r 15
+ 15V

C4 C5
10/25 10/25

1GROUND R12
m 1000-WV

R10, 10

R11,10 Î24- 15V 4- VzIC6
0.1/50

D1-15V - 15V3 lRD5.1EB2
TENSION 4

CNJ401

NOTES; UNLESS OTHERWISE SPECIFIED:

1. ALL RESISTOR VALUES ARE IN OHMS,1/6W,§%.
2. ALL CAPACITORS MEASURED SN MSCROFÂRÂD8/VOLTS.
3. HALL EFFECT SENSOR IS 634SS2 OR EQUIVALENT.

HES BOARD
BOARD NO.1-619-180-11 S HIGHER
ÂPR-5002/5O03V

9—529-51



KBD KBDMain Unit Main Unit

KBD BOARD

CNJ430CNJ «32
DG 'CNJ 434

DG 1 OG2R62 1« 6 7 B I 9 IlO 111 gl 2 I 131 14g 1S 116 17|18 119 Ü 20 NH« TO NSPMVC
LOCAL 2 /JÏ C40 J DG3* ’’V Dl1

1SSI 19
1 IC22

TL072 Owvc
CONTROL 8 y DG4

5 5 5 § 5 8 8 S « e 3 S ï ï

2222
0 1 sSfRl 16
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JlWRl^ ROQ.5V 12S 6X N

>R2 5 6K 19 R61
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20 \ DG2 11 0 1 'SOio 00225 DGlO

! »B /KEO \ \IC4 3 CWy
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\ DG 4
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DG5 / IC3IC2\ 26 DGUVLA9 6 JL \ OGS 326 LA9 15V4 DG5 0 M/S LA9 ICMICM \ R65 10K

/3^/7 72 DG14 /
27 DG15 /
2« DG16 y

DU
1SS119

2 DG6 7218D D12LAIO IQ \ QG6 SLAIO 10 6 0G67218D IC8
LAIO /

.15V
R64 10«1SS119 LM31

27 DG7 / X' ANTISTATIC
HARNESS

7 LA11 5 0R67 10« QIS
24 DG8 53RDl£ RLO2/ 2 ? 6R83 10« 716 SPc - SVy\ OQ 7 16 SLc \ 09 7 6

RST & C1 R 1SS119 • R68
4700pF1 I IC729 7 TOQ * SV

Tu
CIO\ 04 17 SPb\ D0 U.

\
_

Di
_n

\ D2 13

17 SLb 12 DSP100«
19 CS \ 022\ R60 1064
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«

\ DG7 13

\ DGB 11

C19\ DG 13 DGlO20 SLc [10\ D5 20 SPc {> 12 DG7 1SS119 0511 169MVC TOUCH'J.'° Dl 3 C15\ \ 110«0 1' 50
\ DGU S

\ DG15 3

\ oGÏi i

DGl I18 SLd 1 B SPd IC6 6\_D6 _ 13 10 DG8 1SS119ICS\ /— \ 74HC04 - 15V\ D3 U m m74 HC04\ D7 \ DG9 921 SLc 4 DG!21 SPe DG9 DG1214 B 5V- 15V
\ \ y\ DG 1 3\22 SLI DG~10 5 2 DG 1-S£L DGl6

(S\ \ \ y2 Offi i 323 SPq y DGU9 23 SLji DGl 1 1213icio
IRQ

74HC04

4 • S > — NC

- NC
N Cy y \NC DG72ISSLdp 2 DG1215 SPdp DG 1 S91 • 5 >y\ \LOC POS ÿL \ DG16r r r» T SPc

4 /6 T25PCL« \ SPQ—EXT
26TC RX \ SPc

EXT 27 \ SPdSYNC
SPARE HC20 \ SP.787 2KH7

NCSPARE 29 - SV \ SPI
s. R-̂ W--SPARE NC30 IC18 Rill 33 \ SPg

\ D10AMP GND 31 3 LRO 1 D27 REW :

:J0 . n
1 I 028^

T T I IVNIOKK
fRi 06 -Lc47

Y 70kL

!
EDIT j \ SPdprrĵyy R70 33D9

?
4AMP GND 32 AOC2 1SS119 C34 -T- SV1SSI 19 R107

470K
NCr i i33/ 25 0 01

3L.SV 33 74HC 0B

< R79
7SK

1SS119
^
FFW

$ S 2 — R112 33 R90 NCRV 3- SV Jr ’*
34 y 5ÄT R86— 10«I

10K1 RV 4LRi FFWO G 535 1 KR /W R 71 33D8 4 IT: ITy AOD G aU 33D7 1SS119 L' C3S-J CW Ucw h. [12 .3
1SS119 74HC 08 0 001.24 37 0 1 R60- 5V —24V 3< 4 / R074 /4/ R91- SV R88R92' 2 75«1SS119X..24 PLAY 1 M IM ;1000

STOP [
sr|

1000S3
/v7

R113 33 C36TL074
IC2Q

I39.15 I 14 IC2015V 0 001
20 11 LR2 ) 0 r ' » 04 / PLAYJI ä- IS «0 I

0 . -h

iz) W
y n i

- 15V . 1 SV
OBO 18- 15V 2 DO R72. 330 k 4 R82AQ 4-y * 5V/ iyjC4 tLC3

^33/2S

.na10«D5D01 17 3 01 R10B
470«

1SS119 R93 10« R89 10«1 !33/25 74HC 06 75«M% fff y/ 1SS119 RECrD82 16 D2. 6 54 S5 R114 752 1SS119RST/ \IC9

jr*m 1SS119 tvv
EW
sT)

R83DB3 15 5 D3 FFW |
ST1

74HC245 / REC :4 : 1/4LR 4 13
\ 03\y 33«LI 020 IC20- 24VZ R73. 75DB4 14 6 04 11 1 AO 12. 1SS119y/ 7

ÎF- DBS 13 I J7 D5 R109
470«

1SS1190.5VX 4 10 CNJ 4311”74fHC 08y R8/ i

ÖC5 DB6 12 R 040 D6 l10K SV 026 025- L 1100/10V / 2200
9 D7

y ICI 2
74LS 74

y \ P-5V EDITDB7 11 T 2 N3904 2 N3904RLO S6 TL074~ ~J R 1 1 5 33y DB 2

\ 09 12

y IC1914 0 001 C37y CS 19 FO010RS. 10« T-Z EPIT i.-Lé s 025 :LR65 017 RL 1RL 1

« 1 I“57
T . I VN10
4- C46 n

1SS119 Fl( R 74 33yR 7 2 N3904i’“
4 024 1SS119 ^ y|«70«J

D23.1SS119 aAO — RB5
100«

492. DI 910« \ » »L 3

y RL 4

\ m s
y «ce
\ RL 7

TIC10 R105
470«

lY/ R 1SS119- 24V R75. 430 1 / 4W74HC 06 1SS119 JL11 0 16 pa yDB8 R77. 100 I /4W

O - 24 V
R6 Xr 11- p C4 Sy 10« o v'T TICH IR76 430

I /4W
STOP 71 02 -Sf-LR3 4y>2̂ y

7̂4HC04

74HC32 ; r009 Q189 I024 C31AO 02 N3904 IC20
TL074

10/ 25I 5S4[ R1101SS119 10 974HC 08
47°K£0 1 STOP2/6 2 \ QO- 5 V 102'4. .15V \ 0’411\ 5V 1 1

RN1. 5600 SIPPCL« TO OSP\ 02

\ 03

y o«

\ oï

AO 07 06 8
40 12y y5

V
EXT ,38 RLO /y DO 12
TC RX 13

A 39 RL 1 /y DI 13 •5V U-V’
02 06OO 03 040 1ICH

8279
y 1 RL2D2 H 6 7 9 4 3 2-L 5 / y // / yl Al 1 I, 15

RSTIC17 2 RL3 /
5 RL 4 /
6 RL5 /
7 RL6 /
B RL 7 y

y RL1RL2 RL3RL4 RL 6 RL 7 0«03 15 T. 16
Q - 5Vy y

\ LC3

yLÇ4_
\ LC5

D4 16 , - 5V4 IC10 I 7
6 163/6 y DS 17 is 5ô y

U QÎ /
13 02 y
12 03 y
» oi y

io os y

y2 SLO 1 10

© 02 06 0801 07y 03 04 0506 18 y ICI 5
74HC138

47.611 20 23 SLI 2 7 N3906 2N3096 2 N3906 2 N39062 N3906 2 N3906 2 N3906 2 N 3906 19
07 19- 5V SL2 3 20R 78

32 SLO /y RO 10 \ LC6

V
i24 21 - 24V O- 21

W/ R 11
R31'Cl 1 R 2933 SLI / R 27 R32IC23

CX 7912A

y LC7R 25' R 28 R30R 2b 22«
74 HC32 1« 1 K il1 « 1«1«!« 1«1«

34 SL2 y
23 BD a

IC 1955 52 l'4 RST 9 LRO i Ri LR2 LR3 LR 4 LR5 LR6 LR7 2 5
* 5V FlFOLA CS 22 Q6 yxr CS 827940.54 27 AO RN3. 330IRQ 4 ôj_/R104

5600
15 750 7sr G G LR 4 LR5 LR5CNTL /STB 37 LR326 A 1 yN3 y N4 y HT_/N ,y N6 yNO y- 5V N C N 2 N 5 R97IC13

74HC393
019 0204

SHIFT 36 25 A 2 5 4 3 2 1 KN C 7 SP7 127-02 SP 7 I 27 Q 12 1 Hl SPD
2 MID SPD
3 LO SPD
4 MVC

ICI 7
74HC14 Y iREV/FWD }24 A3LA10 CMO / OATA 21

C« 3

IRN 3 2 3 4
1/6 I393 6KHx 31 BO3 330C27 Q .5 V

116
LCl LC1 ILC1 LC2yR103. 10« SL3 35 30 81 \ y yN C . R96 4 70 1 / 4 WN 1

13 is NO y
n NI y
n 'T? y
i 2 N3 y
n N« y
io NS y
9 N6 y
7 N? y

EXT y
(TZ Z.C 3 z7 fZc5

R!17SLO 129 82 DSI - DS4
GL -4PG2SYNC - 5V O-IC16

74HC138
y LC7 10«• 5V28 B3 SLI 2 R 45R 44 R 46 R 4 7 R 40R 43 —8 6 150150 150 150150 150SL2(CNJ 431-9) 3r IC 7

QÔ BD 022 021RL2 (ICI 4- 1 ) (Ö 'p©6 1201612 SP7 127-02 SP 7- 127 -01023D31 2N3904 2 N3904 132 N3904 I R100 •SV1SS119 1 / 4R102 1 KC3910K

t
5V •J 0 001 09IC 7RN2 5600 SIP* R39R35 R36 R 37 R38 R40 2 N390674 HCOO

’K 1 K1 K 1 K 1K 1 K
1»95 750R99 LEP LO

AO 2A/WAl B1BO B2A 2 A3 ; SENSOR HIB3Note; IC23 is used for APR-5003 only. r7 I 65 4 93 2 IKR98 3R101z 1C 1 7 SENSOR LOX. 0 00110«AO A: A2 A3 BO IB1 ß2 4IK

mR94T
3075 HZ 'WV

1000NOTES

ALL CHIPS ARE BYPASSED FROM POWER PINS TO GROUND WITHO.1c.Fi 50 V CAPS'1

THREE GROUNDS ARE USEO
A ) OIGITAL GND ( D G )
B) SIGNAL GND IS G )
C) DISPLAY GND (LAMP DSP G )

21

* 5V

!
5VTTT-j— 0.1/50

X C13

* 15V JL C17
3) ALL OIOOCS 1SS119

7 0.1/50

W
4| ALL RESISTORS 1'6W UDSIC18

X X 0.1/500.1/50 C7-C11, C20-C22, 1
C24-C27.C32. C41. C42 *//

0.1/50V

- 15V

KBD BOARD
BOARD NO.1-619-181-11 S HIGHER
APR—5002/5003V
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MSB LNT Main UnitMain Unit

LNT BOARD (1-619-157-12)
Component Side

MSB BOARD (1-619-159-11)
Component Side

AcE D B

1

SOLDER SIDE PATTERN 1-619-159-11
1 '%:! y

2MSB BOARD

O + 5V
3

(Ï) R1,100
V\Af 53 <>

v*i
LEFT
MUTE 4S1

o a 2

51
o * a 4

j

8
RIGHT
MOTES2

I
1-619-157-12SOLDER SIDE PATTERN&

0 Q;Ü>,j1

^ R2,100
CNJ232

NOTES(UNLESS OTHERWISE SPECIFIED:
1. ALL RESISTOR VALUES ARE IN OHMS, 1/6W,5%

MSB BOARD
BOARD NO.1-619-159-11 & HIGHER
APR-5002/5003V

9-569-55



Main Unit LNT LNT Main Unit

LNT BOARD

RN5 RN6 RN2
BOS'IC10 zcsio10K10K 10K

o! olIC8 W oMC74HC244N » CO
CO

CO
CO+5V» - - —

07
D6 -jnAX
05 < vW~

03 X- -VvV-
02
01 A -MA-
oo ,—MA-

+5V-p
015 A -VW-
0) 4

013 -V#-
012 A -M/u

4" -vW—

+5' MC74HC138N
+5V

DS M ZÜ5ÏB,7 03 9
02 7

£1 5
00 3

IC218 Y7f
R/W 9 ZCS14 R1 1TP58 Y6 UPD8085AC10K IC25-NTCS ENU) 114

PS 40P STRAIGHT2 Y5 •:

5 >LA8 13 Z8530PC aD3 311 IC4
4\/ TC74HC04P

3 CNJ 440EN Y 4 Dl Ql
D2 Q2

- NC
12—A/V011 AUDCS ZCS11 +5V ,D2 4

01 7
5 TAPE DIR6 +5V<Â) ICI IC17

7 I io!1 MC74HC161N
13.072MHz)28 D.GND4 ZA11 Y3 A15 1ifTYÏ9010 I.A9 3 13_ ZCS10, A 15 5 EXT 10 ENrTP1'5 MC74HC74N 27 5 +5V D3 Q3 00 2ZA10 C Y2

B Y1
A YO

A 14
INT

rr -vW
11D9 RESETLA11 2 ZCS9 A 14 DO B 9£4 li ENIEN^RD 01ZA9 5 RST7.5 7 26 A 13 WR85 35 2 9 D4 Q4

D5 Q5
3

D8 IA10 RST7.5
RST6.5
RESET OUT

A13 HR +5V

RD GND
PCIK
IEI RTXCA

15 ZCS8 3 13 121
36 IC297 02: ZAB RST5.5 8 25 A 12 RD85 31 11 6 +5V 4

A12 Q0 D 1514J 17 MC74HC08N3 12 03 56 BUSY-85 24 CLK 20 5 06 Q6
07 Q7
08 Q8

All
0 NC QC : 17 16All x3r ICH(BRx 16) 1323 +5V 7 04RD 4 A10

NC S0D A10 QB B 18 19 IC27n. 5 D5INTCLR85 5 22 8 12 3 SN74LS377N 7A9 14

V
6SI0 INTACKA9 QA AIC4IC4 TC74HC04P 4 j 29TC74HC04P 065 21 A8 A07 4

A06 37
AD5 3

C0 3+5V ICI 25TRAP A8 MXe!7CNJ 441 TC74HC04P 4 07 3il 9 17 15IC4 4 eMC74HC74N RST7.5 RTSA
CTSA m ^i 285 MONITOR CS1 0 GND 10 19 AD7 3 2 A7 10114~w IC7 D>12 9 INTR A07 Dl Ql

D8 Q8
D2 Q2

TC74HC04PSD 19 " TO CNJ441 33PIN 323 (RPT/XMT) 92 RDZMVC ANALOG 3 Q 11 18 AD6 18 19 A6 AD4 38 11~

2EP)>2 30 11 10 8.7 INTA

HOLD
HOLOA

AD6 RTSBMC 74HC244N 11
17 30» 1 103 S.GND —»S.GND 39 AD5 5 21 12 8 WRZ 12Y7 4 A5 A03 2>

9 j 30< Z-BUSY > +5V6 Z CLR W 8 AD5 DCDB14 80S 4

5
C ~>

"Î60 TP3 RESETY6 < Z-BUSY> 38 AD4 17 A02 39 13 134 DS 16 A 4 IC28
TC74HC32P

12 8R/W7 610 Z INT RD A04 07 Q7 ?"
l5 30R/H 3 A85 EN Y5 20 AD3 7 6 A3 5A01 1 14

6° R6Z LO INTREQ85 VSS AD317 _3 ZAB
^

£ £9

7 ZA 10
9 ZA11

16 BCSB

13 D3 Q311 £ 13 RXDA 10K5 Y 4 BIAS REE . 156 LA8 14 AD2 14 15 A2 ADO 40 42112 Z INT CLR

13 Z STA
AD2 06 Q6

04 Q4

157 +5V 15 TXDA EXT.SRC 16LA9 Y3 13 AD1 8 9 Al 34Al IC30A/S13 3 ADl

oTi- ADO 33 TAPE TACH 17LA10 ZA 10 C Y2
B Y1

13 12 AO AO 32
D/C CEREADY MC74HC00N2 Z CLR R FIFO CLR W ADO D5 Q5

EN LE
11 1£ IC27 2 TAPE DIR.9 ZA9 18LA 11« IC3vccZ UN 5 1 44 w TP4 REMOTE CS10 00 ZAB TC74HC04P 19A YO7" 18 LCS 14 IC14

. J MC74HC08N
MC74HC373NIC23

IC19
IC24
IC20

SN74LS189ANX 4

IO/M RNl 10K D.GND 2011 01 +5V 34
IO/MIC5 CNXGl G2 IC29 +5V12 D2 33 Sl 21 BOARDIC15MC74HC138N : si +51 ISS119TJTöJ MC74HC08N 5V- 5V13 D3 29 SO 2 22

MC74HC161N SOENI EN2
RD LD
QD

15 D
QC C
QB B
QA A

23D4 9 32 RD85 3 MVC ANA14 £ RD
15V •

S.GND-
-15V

15 WR85 +15V 24D5 A3 11 6 31 4
WR

16 ALE 5 S.GND 25D6 D7 12 A07 A2 12 5 3011

-rr -vx-
'g-TA/V-

D04 DI4

D03 DI3
002*” uI2
D01 Dil

ALE
17 37 CLK -15V 26D7 DB 9, 10 AD6 Al 13 4

CLK
REC TC TX 2718 3 2

i
D8 D5 7 _ 6 AD5 AO 14 1

RESET IN'TM PB TC RX 2819 D9 5. 2 i5rrAD4
CO EXT OUT TC TX 2920 DlO 2 X2 XI3 W/R CS IC26 IC27

TC74HC32P TC74HC04P
IC2

HÖH EXT IN TC RX21 2 30Dl1 A 4 A3 A2 Al a FIFO LD 1
3 MC74HC244NCPU 14 fl RX DA THIS 3122 Dl2 ilÜÜLd. IC14

MC 74HC08N
Sl

Y 1BOARD 23 TX OA TRIB 32Dl3 13 15 1 Z UN ,AD7

,AD6
9 3 314 116.144MHZ o

24 RX DA PROP 33D14 3 A 4 A3 A2 Al 2 6 5 12 8 10 7
2W/R CS EXT IOEN25 D15 3403 12 AD3 AD5 7 13 11 £IC4 4

TC74HC04P
ig014

DOS 013
004 o

EXT TACH 3526 BIAS REF. AD7 6 12 5D2 9 10 AD2 AD4 14
FIFO CLR R o

27 CAP REF 36EXT SRC. AD6 AD3 5 15 1301 3 ADI 4
DO2 DI2
D01 Dll

113ll2 o
BR/W28 37TAPE TACH ADO +5V AD5 AD2 16 4 3DO 4 14 -o (A>14 ZCSll29 BIAS PULSE 15 38AD4 ADI 3 17 ao

7 fltT PDI/VRTC 3930 AUDIO CS AD3 18 a 16ADO 1
’ll o

ENI EN2
RD LD
QD

16 D
QC C
QB B

31 SPARE 40AUDIO IRQ 9_ AD2 Gl G21 JTiirIC16LNT CS32 A3 6 ADl11
MC74HC161N"Ä233 LNT IRQ TO IC4 SPIN D7 12 AD7 12 5 ADOn IC13

27128-25
014 D04
DI324003
DI2 D02
Dll D01

IC TYPE PWR GND34 REC TC TX 13D6 10 7 AD6 A1 4
'ACT35 MC74HC74N 14PB TC RX D5 6 3 17 AD5 14

QA A WffT 20 1036 EXT OUT TC TX 2 MC 74HC244ND4 4 aA04
CO

MC74HC373N 20 1037 EXT IN TC RX 32. 3W/RCS ROMCS > 7TC74HC04P36 CAPSTAN REF 9 FIFO UN 4 14A 4 A3 A2 A 1 839 14 [To 7 MC74HC138N 16 8PDI IC14 2840 EXT TACH 5 HM6116LP-2 1413 1514 IC9
MC74HC138N

MC74HC0BN12 IC27 20 107 MC74HC244N2c A 4 A3 A2 A1 3 +5V
CS W/R |24PS 40P STRAIGHT MC 74HC138N 16 08TC74HC04P ,03 12

,D2 10
AD3 19 A10n IC4DI 4 D04

013̂ D03
DI2 D02

VCC
MC 74HC138N 16 622 7 9J AD2 A9

TC74HC04P Y7
MC74HC244N 20 1023 3

^
9 1001 6 ADI A8 A 14

C Y6
B Y5
A _ Y 4

O +5V IC26 20 10miirmn
T—I—X X. 1 T T T T

6 SN74LS377NDO AD7 17 A7 A 13 2 10 114 ADO 1
Dll D01Cl3 MC74HC138N 16 812TC /4HC32P AD6 16 RAM 2 A6 A12 1 11

Ï 0. 1 (24P) 10/M 5 9 27120-25 28AD5 15 13 14BCS8 3 A5 12Cl C2 C5 C6 C7 CB C9 Cil C12
0 . 1 0 . 1 0 . 1 0 . 1 0 . 1 0 . 1 0 . 1 0 . 1
50V 50V 50V 50V 50V 50V 50V 50V

50V Y3 MC 74HC08N 7AD4 A 15 6 14 1414 4 A 4 L30 . 1 C 15 EN Y250V 0.1' 15 MC 74HC161N 16 8D15 DA15, AD3 13 3 A3 14 9XXX18 2 422 Y1AF' 16 316 MC74HC161N,014 CNJ442 AD2 5 15 8XXX17 3 DA 14 11DIR YOACAtINT MC 74HC161N 16 917D13 16 DA13 SHIELD ADI 10 74 1 A1C3 zF-100 ACNTLINT
R2

100K

47 TC 74HC245P 20 109 18TP2 ,Dl2 15 9 DA 12 BCSB 2 ADO 8 AOCNJ 952 IC6BIAS REF10V R3 SN74LC189AN 16 8BIAS REF 12 19Dll 14 - lA B - 6 DAI1 3O. GND1 100K HM6116LP-2IffOE WE CS 16 820 SN74LC189AN,DlO 13 7 0A10 RESET 45V2
22125 20Ll UPD8085AC 40 2021D9 12 3 DA9 BIAS PULSE 55VN.C3 CHOKE DÏR TC74HC245P 20 10RD85 2208 9 DA8 N.C 6 411- +15V

• S.GNO
-15V

15V4 <RAMCS>BR/W SN74LS189AN 16 810 ACALINT 5 7 FIFOUN 23IC22
TC74HC245P

715 S.GND DIR WR85

JW3

~
26
'y- EN Y7 9XXF3-C

WR 169 FIFO CLRR RN4 24 SN74LS189AN 8EN A38 All96 -15V B Y6BCSB SIP 10K 28530APS 9 3127 K> 255 ACNTLINT 9 A2 3~
26^)>-

6,80S JW 4 C Y5
RDMX TC74HC32P 7INT REQ85 26 144 10 2 £1 +5V 1Al

B Y 4

A Y3
7TC74HC04P 14DA15 12 FIFO LD

13 INT CLR85
A 15 2 27AO 111

R085 12D7 9 DAT ,11 g>IC26 728 TC74HC32P 143DA 14 12 11 A 14
WR85 13 Y2 9XXAD6 12 B DA6 729 MC74HC08N 14TC 74HC32P DA13 14 FIFO CLRW A 13 413

,05 Y113 7 DA5 MÜ?12 MC74HC00N 715 _ 5 30 140A12 9XXB14 IC29IC27
TC74HC04P

,04 YO14 6 DA 4 7TC74HC32P6 31 14DAI1 15 AllMC74HC08N IC12D3 15 5 DA3 732 MC74HC00N 14A10 7DA10 16
MC74HC138ND2 16 0A24

DA9 17 A9 8
D1 17 3 DAI

9DA8 18 A8RN3DO DAO18 2 IC31DA7 19 SIP 10KBR/W 1 IC18
TC74HC245P

ALE 9 TC74HC32PDA6 20
TO ACM ( APR-5000 Series) RN7 IC29DA5 CLK 2 , A15 521 SIP 10Krirywv- MC 74HC08NDA 4 22 6 < ROM CS >vw- 5V 1

WR85 8DA3 23 TO MTB (PCM-3000 Series) VvV- ADO 2
RD85 7DA2 24IC10 -m- ADl 3 VW-A 15DAI 25 4

AD2 4MC74HC244N VW-DAO 26 3 A 14vW- RAM CS> AD3 5LA8 2 18
AA8 27 3

7- -VW- AD4 6LA9 4 16 IC32 IC31
TC74HC32P

vW-AA9 28 1
,LA 10 6
LAI1 8

+5V - AD5 714
AA10 29 MC74HC00N

NOTE: 1.UNLESS OTHERWISE SPECIFIED
ALL RESISTORS ARE IN OHMS. 1/6W. 5%
ALL CAPCITORS ARE IN HF./V

12 AD6 8
+5V AA11 30

AD7 9
CAP REF. 31yrR5 BCSB

JW1 32 a.INSTALL JW2 FOR 27256 TYPE P-ROM
INSTALL JW3 FOR 2Kx 8 Bit S-RAM
INSTALL JW4 FOR 8Kx8 Bit S-RAM

10K {XCAPSTAN REF 1 XX N.C 33
IC27 PDI 3427

TC74HC04P
CAP REF PDI PS 34P STRAIGHT

LNT BOARD
BOARD NO .1-619-157-11 S HIGHER
APR-5002/5003V

9-589-57



Main Unit Mb 1 Mb! Main unit

MSÏ BOARD (1-619-169-11)
Component Side

S/N; APR-5002 20001 TO 20615

E B AF CD

1
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*•®mammmmmgf.

G
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ĤBHRHSIHMSSIÎ ® W-2 «mnOTM^STHt
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Jÿ*W»

ï|@?:..
'

I

-i

TOSif4 .--
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1 SOLDER SIDE PATTERN
ü ;0MP0NEN SID P/ RN

1-619-169-11
1 61* 6! * 1

9-59(a) 9-60(a)



MST MST Main UnitMain Unit

MST BOARD (1-619-169-11) S/N; APR —5002 20001 TO 20615

4-OOKHz 25A
100 KHz 25B

SLATE BUSS 8A F? VO
400KHz lOOKHz DIVIDE BY 41 SQUARE TO SINE CONVERTERANALOS 5N© 1A 2700 R71XAGANALOG GIH5 2700IE SPARE V*ANALOG r,!Jt> 2A R4 100 5 C70-L22pF"+ J— C1B.1/50

ANALOG 6H5 2E CAL SUM JAG
>^TlOT2

MC14-013 MCI4526SLATE MC14013 MC14526 C71._
22pP- - R75;:C14 L2CAL SUL' BUSS SB P5 .1/ 50 5<mH R12

ERASE
100KHz

6 3 1 1005 55 2.4KHz 3NC 10KC 12 Applicable Serial NO. Parts that have
been changed.°TJL©1 ©1 ©PO+SV PE S 3 13 IC7114.?.pF/50V , 13 WW-11I CAL SOW ACH 6N5 ] 65 C2 NC C2 +SV°TZCFBP3 RV1 2fc2 ICöV- APR-5002 APH-50031C1A>1

>"TL072

2 123 3 3 : LM319C1 Q1 PE •'GI-RO 6 C1 5Ï DPI as -4 NC l21C 2 3 20201
and higher

2 20401
and higher

C15 560pF-
C19 470pF-

470pF

390pF
9 39 6 6I CAL SUM ACH I 75 ©2 NC ©2 15100

4Aô-

2 R10 R14 IC9>2-
>^ U4318

114 4
^^TL0?1

1JAG
R1 R1 DPO 220DP1 lODDC11P3 1210 14 12 22010 1 1JÉL10K VWNC 3Ä R2 Q2r *8?» DP2 "Q"©P2 03f?2 Q1 AGÎM 5°4 S 10 2ôIN 5%NC 35 R17S1 S1 MR DP3 R16

27KWL 8 4 10 -10KNC 4A 52 IC3C10 S2 IC4 INHR8I ^5
©e «U 13 422 PF ©GNC 46 1ÛK CF MRIC6 C6$1C 5 ©S- AHNC. R725A 27pF

2700NC ED
796.72KHz. 22A

SLATE FEE© 7A J_C17
.1/50

C 72 _ _
22pF” “P..AL. CLOCK, 26A

L3C18ERASE CLOCK 26 B 3 R211 .1/50 330/mH
yWv-
BI/AS lci9
400KH2 T39OPF

10KBRACE mSE E 24B IC10 AWERASE PUI-Sr Q 253 2
.M318=b C77

18oopF R22REC HOL© 2BA, R 7S
100R19 IM V8W =j= LM318^5100

LA(T

4= C75-
1BOOpF

+15V 13A 56PFR19 6! 5%R20 1C 12R23+1SV 220•I 36 220 WOOWV LM378AW-15V 14A X«* AG R25R24 R26
lOK

-15V MB POWER REGULATOR SECTKN
S'ON BMRP DECOUPLING

+lc6 +Ic2

1-LAG

20K1.8KNC JOB Md&iTCk XTNC 11A C67-IC21 1 39pFNC 6A ©• -t- 15V
.04 +TC5
'1/50 T1/SO

XAJ

)NC 9A ERASE STAGGER DELAY
SEE ER3 STAGGERED KLAY CHART

ERASE RAMP RATE
SEE RAMP CONTROL CHART BIAS RAMP RATE

SEE RAMP CONTROL CHART
1/50 T100/25 CAL SUM BUSS'43NC 9B RECORD

HGL£)
DRIVER

SLATE FEE©3MC 10A
.LAG 415V <F

-15V <P
5 415V418 / +5V +5V +5V15A +5V +5V4 +5V MC14013 MC14557 MC14557 MC14526 MC14526C3

til
s

6 -15V•ney 15B 100/25MC 7 <? |EcK STAGGER
DELAY

45V 9 9 13 ANALOG &N©1R/B SEL R/ B SEL-18V 16A CF CFR27 45 Î C20 1 A 6 ANALOG GN©2470-18V 16B C CC- 15VI 126 12ERRO 5
ERR1 11

BRRO 5VW 7 i ©PO 0’ R60 RSI R49 R50NC F? PPO17A RC7 C8 -4.CS
+T1/50 C21 _

O.OIjxF "
4L 47K 47K10 47K - 47K12 12 BRR1 11ES02.T1/50 1/50 1 aNC 1.32 L32 Q 6>P1 DPI'.76 -i

ERR2 14HEATSINK -13. Esei 13 BRF?2 14NC ©P2 ©P2L16 L16'BA AG AG ERR3 2 BRR3 2ES ©4 14wNC ©PiL8 BP3L1 - L8a2 10 A9 (A TO © CS)3 315 . -15.4v 1ÔA L4 PE-0+6V L4 PEMJE105 13MC14001 FYP a41 4±8 L 2 L2 INH INH+5V 13 B 2A MC140014 FCl 12 WR BB 11 2 102 QL1 Q L1 MR20A MRIÇ13BV 100/25 9 pR55»ST0.0V 1C19 WR B 51111 PG©S ©GA AR3145V i R R NC20B R78
12 MÇ14001R 30IC14 C 6.61000 RC7 A5TA 79$ MC14001 F?66

10«B B10K 1/8 V IC14B 4700 19 A©TA 710KA A11 2f~5IÂS PULSE B | 24Al CEIC17 ÂBTA6CEIC16©G ,313 VW 20 ADTA 6RSS D L̂ SG. ABTA 5C681
1 74HC32 m 150 1/2W S% 21 APTA 5©7 22pFIC14P 22pF ABTA4PF BIAS

PULSE
BUFFER

BIAS PULSE 25A 3 IC14R©5 22 APTA 42 A ©TA 3«HNC HD A&TA 323ADTA 2MC 12 A REC HOL©REC HOLDICISA [ ©a. Af)TA 224ESesERS PULSE RS PULSE A&TA1MC 12B 25 APTA iASTAOA 3 f 4 T0 P CS. 21A 26 APTA 0
pB D 2SB

+15V. -15V DECOUPLING COMPONENTS
5 74HC02 „ 74HC0274HC02ERASE STAGGER DELAY

RECORD HOLD
ERASE PULSE

74HC573

2 IC PES1S. RES PEbia.CAP 5ESIG. VALUE VALUE14 (GLOBAL DIM
HDSTK POLL

ERASE /BIAS
RAMP RATE

36WRS3 27A ICI ( 4) C 23 22/35"

22 /35
R?2 10.1 /4',V 5%

DATA BUFFER C2427B IC 25D ic i (- R 53 1C.1 4.7/ 5 %WK B IC25-1C25B,o 74HC32 RN4
47K x 8
-AW4—

/•11 ( ROMCS) 74HC573 74HC 573 22 /35215 C23 R35 iC.1 4-W 5%W\ O+E>V M 74HC244 1C 2 14)M M MRf?4
4.7KR59 8BCSB C 26 22 /3522B IC 2 (-1 R34 10.1 /4-W 5%4 ©TA 7 18 APTAB 71 19 REC HOLD 19 ERR 3 APTAB 7APTAB 7 2 APTAB 7 2 19A ©TA 7947 KAAPR 7 45VO 1A1 1 Y1

2A1 2Y4
1A2 1Y2
2A3 2 Y3
1A3 1Y3
2 A2 2 Y2
1A4 1Y4
2A1 2 Y1

Ol1Q 8Q 15 8Q IQ SQ
1P 8P
2© 7P
2Q 7Q
3Q 6Q
3D 6D
4P 5D
4Q 5Q

VWAA >R 7 22 /5529 A IC 7 14) C58 R47 10.1 A4W 5%APTA 6 17 3 APTAB 6 APTAB 6 APTAB 6APTA e APTAB 6 3 15 REC HOLD
17 ERS PULS

18 ERR 2 A 183 3AAPR 6 10 OBO 1© 89IC13C 1C 7 (-1 22 /35 10.1 /4W 37-AADR 6 23 3 C37 R46APTA 5 4 APTAB 5APTA 5 16 APTAB 5 APTAB 5 4 APTAB 5 17 ERR 1 44 4 17AAPR 5 2© 79 29 O70C74AADR 5 FUTURE 1C 8 j-y) C36 22 /55 P 4530A 10.1 /4W 5%A ©TA A APTA 4- ADTAB 4 16 ERS PULS15 S APTAB 4 APTAB i 16 ERR 0 APTAB 4 165 5 5 5150pFAAPR 4 7Q2Q O2Q 7QAAPR 4 30B ICS /-) C33 22 /55 R 44 10.1 /4-W 5%APTA 3 APTA 3 6 A©TAB 3 614 APTAB 5 T-SD > APTAB 3 15 BRR 3 APTAB 315 6 6 15GAAPR 3 O3Q 60. 6Q3QAApp 3 IC9 C4) C34 22 /3531A R 43 10.1 /4W 5%APTA 2 7 APTAB 2 APTAB 2APTA 2 13 ASTAB 2 14 BRR 27 14 LLP A. 7 APTAB 2 77 14AAPR 2 6630 30 O69 1C 9 (-1 22 /55 842AAPR 2 C33 1C-1 / 4W 5%31B APTA 1ABTA 1 8 12 APTAB 1 8 13 259 1APTAB 1 APTAB 1 13 BRR 1 APTAB 1 8 13 HSPL.8. 8VWAAPR 1 504P 40 SD IC 10 141AAPR 1 32« C32 •22/55 R 41 10.1 / 4V/ 5%APTA 0R57 AOTAQ 9 APTAB 0 APTABO11 9 12 LSPO APTAB 0 9 12 BRR 0 APTAB 0 9. 12 G-BPirv9AAPR 0 50 4QNC 4Q 5Q47K C 311C 10 (-1 22 /35AAPR C 32 R 40 10.1/4W S%1 11 1111L LL LAPTA 7 TG+5v O VW a& aAPTA 7 C3Q 22 /3532.- xc n (+1 R39 10.1 /4-W 5%1
651̂APTA 6 2G IC27 DE IC30PE IC 28 ^ IC29APTA 6 33B 1C 11 1-1 C 29 22/ 35 R 38 10.1 / 4-W 5%0(5APTA 5APTA £ IC 12 (-P C28 22/35 R37 10.1 / 47/ 5%34A

APTA 4 22 / 3©APTA 4 1C 12 (- ) C 27 R 36 10.1 / 4W B%34E
APTA 3APTA 3 35A

74HC32O+5VAPTA 2
<R52 < R53 Jft&5 I
5471L >47K S47K

APTA 2 36B FÄOC78 11APTA 1 R 61APTA 1 22/ 35 1136A Ff.H. .E.P. CS 13 +5V DECOUPLING CAPSAPTA 0 .

PA o
47K +5V0- “Tîdlet.

100K 1/8 -
APTA 0 368

PA 0 1C 26D
5 74 HC32

CAP ©Esia.RA 0 37A IC ©ESIÜ. VALUE<3+5V

JR64 4 RB6 4
T 47K 47K f

PA 1 PA 1376 IC 3 C 61PA 1 .1 / 5t>PÂTI PA 2 R62 R63
47K

R4Ô TYPICAL +1BV, -15V DECOUPLING IC 4 C 62ISA .1 / 50PA PA 147K 47KFA 5 PA 3 6 C 543SB IC 5 1 / 50PA S ERR BRR CS 4PA 4 PA 4
i r.v<i vw—*—-|(— ,

'0,1 /4 «J
>vl7 “

39/ IC. 6 C 55 .1 / 5 0PA 4 H9M VW , i-ir—,
10,1/4 JAA] 22/ 57 Ji'G

TL072

IC26BPA a PA 5 +5VRN 1 C5739B IC 13 .1 / 50PA 5
PA 6 PA 6 4?K *8 '14 1 OTOTTgL H1 IC 14 C 42 1 / 5040APA 6 + ++5V a LM318 -

TL071 -
PÄ~7

9 74HC32PÂ2 GLOBAL DIM CS IC 15 C4440B .1 / 50PA 7 „ 74HC32PA 8 FA~5 PWR 0 1C 16 C52 1 / 50PA a 41A
3 CFFSTN<R54

547K
pA5R 7

10 4PA 9 u IC 17 CB9 1 / 5041 BPA 3 1K5FT5 i +5V 27 +5VCHAN 0 iCHAN G IC26C79 8 6 5 3 2 C 414 IC 18 .1 / 9>A2 A )bCHAMP IF.’/ «* VW - ,
10,1 /- f 5% y7/3p JAG - 1-:,’/ -* vw—10,1/4- 5%28IC26A T 5VCHAN 1 CHAN 1 AAPR6 IC 19 C 5842B A / SoCHAN 1'

9 74HC02

IC25C

22/3529 DIGITAL GNBCHAN 2 CHAN 2
5 74-HC02 PCHAM 2 NC C 3643A AA©R5 IC 22 1 / 5©DIGITAL GNB30CHAM 3CHAM 3 6A ©3AAPR 4 IC 23 C 53438 1 / 50CHAH 3 4CHAN 4 CHAN 4 9QXAAPR3 C 39i+SV IC2444A .1 / 50CHAN 4 BIAS PAMP RATE CHAFFT

o,M 15
RAMP RATH X 1 / N

CHAN 5 CHAN 6 IÇ15BAA0R2 C 60IC 25ChAN 5 44B 1 / 50R58CHAN 6 CHAN 6 AAQR1 IC26 .1 / ^0C 4046ACHAN 6 47KCHAN 7CHAN 7 AA&FtO C 49IC27 1 / Yo.45BCHAN 7
gcTl9PWR 0O'Wi CML B3 ERASE.. BIAS

TRANSITION TIME
RAMP CONTROLPÄ5 1C 28 C 5146A .1 / 50PWR 0 16 PA~3PWR 1 V V/i 1 BINARY HEY IC29 .1 / 50C 50453awB 1 PA 4TBP28L86 TBP28L86 PA 4TBP28L8G 16MPWR 2 PWR 2 M 0000 0h 2 wSPÄ5 1C 30 C 45 .1 / 5047A1 7/ r 2

1717 CHAN 5 PA 317 PÀ76WR 3 9WR 3 .AAPR 7 15 5WR1 AAPR 7 AAPR 7 0001 5.6 K--51 1 1PWR 5 47B A7 ©5
A6 94
A5 93
A4 02
A3 91

A7 97 A7 ©7 PA~51814 PWR ? 16 CHAN 4AA ©R 6 2 16 PA 6 13 -̂ 5AAPR 6 2 AADR 6 0010 225ISITAL GMp 496 A6 © 6
A3 es
A4 P4
A3 93
A2 92
A1 ©1
AO PO
CE/R3M

AS P6NC MC NC AAPR 5 3 AAPR 5 3 AA&R 5 3 15 PA 5 0011 3 18 »• S13 15 CHAM 3
14 CHAN 2

© W71SIGITAL GNv 49S A5 9511 © WROAAPR 4 4 4 14 PA4 0100AA9R 4 4 AAPR 4 23 ««.949 8 7 6 5 3 24 Y 8 7 6SISÎTAL &HP 5 4 3 25CA A4 ©4AAPR 3 5 AAPR 3 5 13 PA3 010110 AADR 3 13 CHAN 1 ER5 STAGGERED DELAY CHARTUni CHAN 7 5 5 30 -n^Su H1 +5VDIGITAL GNp 50S A3 B3? AAPR 2 6 9. 6 AAPR 2 11 PA2 0110 6 S5 -̂ S©&,_ AAPR 2 11 CHAN Q 6CHAN'A2 ©0 A2 P2PA 9 10 PÄT E1 AAPR 1 7 AADR 1 0111 E E E7 10 AAPR 1 7 7 40—SA1 A1 ©1 9 PAOAAPRO 8 AAPR 0 8 PA8 S s s9 AAPRO 8 1000 8 48or.3 cRN 5
47K x 8

RN2
47K *8

AO SOAO 52-rg D10 18 IB 1001 9 B ©L L L ©CE /PGM CE/PGM19 55•»S 1J9 1010 3 2 0AA/0 A/oA/0 +5VO-22 23 CONTROL23 1011 65orS 1PS PLYBT5V O- A9 PAGE 2 +5V O A8 A9 FWGEOPAGE121 1100 321 C 30 0 0 121 6.6 0Vpp VppVpp f£ 23 22 1101 76 .̂5 13.3 0 1© 15 0 122A8 A9 A920 PG 20 32nn,i; 7.6 26.6 155 mo E 0 1 120SG cs IC22 SIC23 cs1C24 8brrrS 3.75 11111 F 53.2 1 1 1
NOTES;
UNLESS OTHERWISE SPECIFIED

1. ALL RESISTOR VALUES ARE IN OHMS.19i 1/6W.
2. ALL CAPACITOR VALUES ARE IN MICROFARADS / VOLTS.

GLOBAL. ©IH 48A
HPSTK POLL 48B

MST BOARD
BOARD NO.1-619-169-11
APR-5002

9-61 (a) 9-62 (a)



MST MSTMain Unit Main Unit

MST BOARD (1-619-169-13)
Component Side

S/N; APR-5002
S/N; APR —5003V 10001 AND HIGHER

20701 AND HIGHER

«

# Cl0 mm ® C26 R2 R 4
R 5 i . i

u

*•
R33 IC! R32

« nonno

C23

m "m;
jt*

« /7.

»
« ©

* ©
*• -

'V.W.

v
Mfc #..V
«Mft. •».

»:/

«//

ff//
M» «P'

<4MHM MMI*
#—#•— # ro

2 #*P
ÛC

#t— a
R 49 * *

R50 >

» SOLDER SIDE PATTERN

9-59(b) 9-60 (b)



MST MSTMain Un i t Ma in Un i t

MST BOARD (1-619-169-12 S HIGHER) S/N; APR —5002
S/N; APR —5003V 10001 AND HIGHER

20701 AND HIGHER

23R400KHZ
230100KHZ R7001VIDE BY 41400KHz ISSKHz8flSLATE BUSS 2700

—I— Cl3.i/ies

SQUARE TO SINE CONVERTERlfl —\AAr LSPAREANALOG GNP MCI4526 KCl 4526MC14013MC14013R4J_RGIB 5 C70RNRLOG GNP 5 5 2.4KHz 35 C14 R12AAA DP0 PEDI +5V O^f- 172R 22pF31311 NCÜ- IICIB 10KRNRLOG GNP .1/100 L2

ERASE _L cis

DP3 CFC2 »°riT+5V6 63 1 2 ——MC3 2 3NC —VW SLATE2B CAL SUM Cl ÜT PE "0" DP! 03 IC7 VW 1RNRLOG GNP 29 6 69R5 TL072 D2 NC-H—8B :R9CRL SUM BUSS 11 54 LM318DPI DP0RI •5100 R131212 14 1 14103CRL SUM RCN GNP 1 ~6B R2 T57 DP2 Q3 DP2 "0" 470pFRI0 100 KHz 3 M.1/8W.S2T10 DG 261 MR DP3S1R6 CI 2IC1 A 2208 4 1027B INH INH524.7uFCRL SUM RCN RGIC3 -VW ~TRG13 43 RI 1CF MR IC6TL072 IC53fl OGDG6NC 220CI 1 IC22R33BNC R2 1M.5Z
1M.5Z VW—

R7 TL0714RNC RGR810I< R!7
4BNC 10KC 10 30K
5R R7222pFNC VWer? ., 68 IT 2700RG5BNC w22R _L C17—I .1/100

798.72KHZ
7fl C72SLRTE FEED C18 R21* j22pF26R .1/100 i, 10K

J I
1 ' 330raH

B 1RS CLOCK
IC10 126BERR5E CLOCK 2:RIS24BERRSE PULSE E LT

!800pF

LM318 BIAS
400 KHz “T 390pF

R7SC19,100 R22 LM316258 100ERBSE PULSE 0

-1- C75
!800pF

RI9 56pFIM.3 /8W.SZJ R2328R 220 AAArREC HOLD 1000RG VW13R I»15V I R20r9 13B 220»15V R2614R POWER REGULATOR SECTION &
ON BOARD DECOUPLING

-15V T SEE NOTE 4

LM340 or-
LM317

3 0K
14B-15V RG
10BNC RSllfl cT-'biC 4 j esj

1/50 —J/50—ö 5

31NC -t> +15VIC21 tL C6 1C2
1/50

6fl JW3NC 2 CNJ1Dl9fl 100/25NC ^ c 1N914 JW 4, BIAS RAMP RATE
SEE RRMP CONTROL CHART

ERASE RAMP RATE
SEE RRMP CONTROL CHART

ERASE STAGGER DELAY
SEE ERS STAGGERED DELAY CHART

02 CAL SUM BUSSJW 298NC * SLRTE FEED

£2 •?10RNC -15V1N914 R79 +15V<} [_£
-15V

-»15V15R 240OHM-
1/2W

•»18V +5V MC 14528+SV MC14526+5V MCI 4557 +5V MCI 4557»5 V MCI 4013RG 6<9 13 <P 13STAGGER
DELAY

-15V<P 5 ® 9 9 9 +5V158»18V CFCFR/B SEL01 fl/B SEL3 16611 4 4 RNRLOG GND16R CCcC2 sRECORD
HOLD
DRIVER

-18V .BRR0 5 12-ERR0 5
lERRl 11

ERR2 14
ERR3 2

127 73 1 2D3 LM320-15 SEE
LM337

RV3 DPS "0"DP0 "0"AC3 Q1 fl RNRLOG 6ND16B-18V If [ 10-ESD2 12
ESDI 13

:BRRI 119 125K.1T RG1N914 R80 R 49 R50DPIDPIL32 002 L32 0NOTE 4 VW17R :BRR2 i44 132 3 47K 47K 47KNC DP2DP2L16R1 LISC21 R27 AGIC20 erTI CNJlBRR3 210 13 14 ESD0.14178 DP3DP3L8R2 Q2 L80.0!uF 470NC C9 C3 315 36 151 PEPEL4SI L4Q2 HEATSINK
MJE105

18R 1/50 -3- 100/25' Q1 10 bgtR TO D CS)NC —VW 448 1 1C7 C6- INHINHL252 IC15 L2D4 —VW R282N390418B 10102 JJ-NC2 11 131/50 -p 1/50-p R80NC 13 1 MR IC19MR IC18 RO BLI LIR29* u£ 470 3DG 3240OHM
1/2W

19R RR4700 12+5 V ITC221N914 6- 6R31 BB19B 0.01uF —— 11»5 V 5 mm1000RG I IT11—VW IT IC17RG IC1620R DGDGR30+5V RV 4 ,RDTR 7 19R67RS6DG RDTR 7rMn 2 470020B 's.5K.1 T MCI4001»5V 10KO +5V 10KK ,ROTfl 6 20MC14001 RDTR S
2R DG DG VW10 5 -o—VW

C6Ehi
21RDTR 5 RQTB 541 BIBS PULSE B 1 24R| (f "b D46 CS9MCI 4001R65 ,ROTR 4 221C76

1800pF

BIAS
PULSE

BUFFER

12' MC14001LN35BP RDTR 4100/25 IC14C 22pFR78JW6 150.1/2W 5% 11 2IC14B 1 23RDTR 325R 3 RDTR 310K,1/8W81RS PULSE 1
DG|_: ES03 RDTR 2 241IB 74HC32 RDTR 2ICI40NC 1 IC14AOG 2512A 3 DG RDTR 1 RDTR !NC 2

OG ERS PULSEREC HOLD 26.RDTR 0128 ERS PULSEREC HOLD RPTB 8NC IC13A21RR9 ( fl TO D CS)
28BFD~B

CNP 1 74HC02 74HC0274HC02 2 4Ç>135DG +5V DECOUPLING CAPS+15V,-15V DECOUPLING COMPONENTSERASE STAGGER DELAY
RECORD HOLD
ERASE PULSE

74HC573

1g2 / fl7KBS IC DESIG.ICRP DESIGT VALUERES DESIG. VALUEVALUEGLOBAL DIM C DESIG. CAP DESIG.ERASE/BIAS
RAMP RATE

27B¥R~B IC25A IC25D .1/100IC25B ICS C61ICI (+) ~Ü23 R32 10.1/8W 52
10.1/8W 5%

22/25DATA BUFFER HDSTK POLL 22/25fCl (-)R74 74HC32 3 /1B321B IC4 C62R33C24RI 1 ( ROMCS ) VW O +5 V 10' RN4 MM MM 74HC57374HC57374HC244 1/1604.7K IC5 C54IC2 (+) C25 22/25 R35 10.1/BW 5%228 R59 8BCSB 9 47K x8 2 18 RDTRB7-RDTRB7 19.R0TAB7 2 19 ERR3
18 ERR2

ADTAB7 2RDTR7 RDTR7
RDTR6ARDTR6
RDTR5ÏRDTR5
RDTR4ZRDTR4
RDTR3IRDTR3
RDTR21A0TR2

2 2 19 REC HdLD .1 /100IC6 C531 IC2 (-) C28 22/25 R34 10.1/8W 52—VW IQ 8Q
ID 8D
2D 7D
2Q 7Q
3Q 60
3D 6D
4D 50
4Q SQ

IQ 8Q
ID 8D
2D 7D
2Q 7Q
3Q 6Q
3D 60
4D 5D
4Q 5Q

IQ 0Q
ID 00
2D 7D
2Q 7Q
3Q 6Q
3D 6D
4D 5D
4Q SQ

I 1RI 1Y1
2R4 2Y 4
1R2 1Y 2
2R3 2Y3
1R3 1Y3
2R2 2Y 2
1R4 1Y 4
2R1 2Y1

47K O5+5V29R RRDR7, f iWaf:W:W
rew-TiTfinar-nn-rea

RDTRB6 3 18IS REC HOLD ülä3 17 3 .R0TRB6 3 .1/100RRDR7 iB.i/aw ss IC13 C5722/25 R47IC7 (»1OIC13C 174 'RDTR85 4 1 1 RDTRB5 4C74 4 4 17 ERSPÜTS C42 ,1/10029B RRDR6, 1C14R46 10,1/BW 52C37IC7 1-1 22/25ORRDR6 16 ERRé
Î5 BRR3

FUTUREi >» i.T>
HTIfT'TT1 f:Trtf:T:>M

1615 5 16 ERS PULS RDTRB4 5 1/1005 RDTRB4 5 C44150pF -r- IC15R45 10.1/8« SS
10.1/8W 5f

IC8 (») C36 22/25O30A RRDR5RR0R5
I:'iK:T:»

15'RDTRB3 6 R446 15 ESD3 66 6 1/100IC16 C52C33 22/25IC8 (-)O30B RRDR 4, 7 14 R437 14 E5D2
13 ESDI

:RDTRB2 7 1 /100RRDR 4 7 13 1B.1/8W SS IC17 C59IC9 (») C34 22/25
DG iCT-TiïïîlîH 8 18 RDTR1XRDTR1 8

9,,ir- ROTR0ÏRDTR0 TT
8 RDTRBl 8RRDR3,

IC1B C41 1 /IB031R 10.1/8W StR42IC9 (-) C33 22/25RRDR3 12 ŒDTHL'iiLT'B|-J-V|L -T f:'iW:TTB 99 12 ESD0 RDTRB0 9 1/10010.1/8M 5S IC19 C58R 41C32 22/25IC10 (»31B RRDR2,RRDR 2 fC22111 1 11 . 3 /100C56R4B IS.1/8W 5g
10.1/8W 52TG 22/25G G ICI0 1-' C3lG L LL32R RRDR1 +5V O—VW 1 31 1/1SBfiflORl BE IC23 C55R392G ÜE 22/25ICil ( »' C30

R57 1/10032B RRDR0, 10.1/8W 5» IC24 C39R38ICI1 1- C29 22/25IC29 IC30RRDR0 IC27 IC2847K D&DG| 1/100C6010.1/8W 52 IC25C28 22/25 R37IC12 ( »33R RDTR7
RDTR6

|

RDTR5|

RDTR 4,

RDTR 7 1/100C40IC2610.1/8« 5222/25 R361C12 (- C27
33B .1/100RDTR6 IC27 C49

I/10SIC28 C5334RRDTR5 1/180C5BIC2934BRDTR 4 C45 .1/108IC3074HC32
35R RDTR3

RDTR2.
PM 32'RDTR3 13-O +5V C78 R.H..E.P. CS ^35BRDTR 2 22/35

»5V O 1 I36R RDTR 1 IC26D
74HC32

RDTR1 R52 R53 R55 R61 TYPICAL +15V,-15V DECOUPLING
+3 SV <] VW

10.3 /8 52

VW
36B 47K 47K 47K 47KRDTR0

(

PTTTITTTT

R77RDTR0 +15V < VW
10.3/8 52

DG PffT100K.1/837R CNP1
O +5V ERR BRR CS

47K 47K

37BPR 1
IC26B38R ! CHRN S£L 1inR62 R63 R64 R56 R48 LM338

PR 3jPR 3 47K 47K 47K TL07238B TL07!74HC32FR~g GLOBAL DIM CS74HC32RN1 .FITS 9oFïï~3, FF~T +5V 239R oFfTT S47K x8 3 rggp 2710 »5V.CHRN0 11 »5V39B +5V OTTT5 -15V28 +5VIC26C

[>Hf>IC25C IC13B

TTTElFTTg IC26A 30.1/8 5240R« 10,3 /8 5274HC02 »SV~PR~B R54 29 DIGITAL GMD9PR 7J.PR 7 47K40BPA 7 308 DIGITAL GND241RRTB R581RDR7NC ERS STAGGERED DELAY CHARTBIAS RAMP RATE CHART
0> N> 35

RflMP RATE x 3 /N

DG41B 47KFR~g CNP1RRDR6
RRDR5
RRDR4
RRDR3.

CHAN 0 .̂CHRN 0 E E E42R E
LHRN 0 9 S s s s42B CHRN r CHAN 1CHRN 1 CNL BD ERRSE,BIAS

TRANSITION TIME
RAMP CONTROL
5 Ï NARY H£)T

0 DD 015 FTT5CHRN 2.43R CHRN 2 0RRDR2 3 2 3CHRN 2 16 FEH?RRORII
RRDR0IM

43B IPS PLY CONTROL.2asCHRN 3 CHRN 3 0000 0CHRN 3 M M FETT 37TBP28L86 TBP28LS6TBP28L86 FETT 30 S.6 0 0 0 30001 6.6ras344R CHRN 4 CHRN 4 17 FE37
16 FAS'
15 Ffl5!

14 FCT

CHRN 4 15 DWR3 17 ÇHRNS
16 FffRTß,
15
14 EFTRWZ
13 FRARL
11 CHRN0

,RRDR7 1,RRDR7 1 RRDR7 1
|RRDR6 2

F3~B 13ms ÏS 13.3 0 0 3 10010 218D7 R7 D7R7 R7 FETT44B CHRN 5 CHRN 5CHRN 5 RRDR6 2RRDR6 2 18ias 775 26.6 1 1 10011 3D6 R6 06R6 D4 R6
CHRN 6. RRDR5 3 :RRDR5 3 RRDR5 345A 3.75 53.2 1 1 1 1CHRN 6 SI08 4 23msD5 R5 D5R5 D3 R5CHRN 6 :RRDR4 4RRDR4 4 :RRDR4 411 DWR0 0101 5 3a=-.sR4 D4A4 D2 A4 D4458 CHRN 7 CHRN 7CHRN 7 CHRN7,.RR0R3 5 10 .RRDR3 5 RRDR3 5 13 FR3 35ms0110 SD3 R3 D3R3 01 A3Tjgp-Pgp.

ügR-TÏTMTT
Hyir2ÏDBR~2
mrMm?r£

46RDWR 0 'RHDR2 6 11:RRDR2 6 9 .RRDR2 6CHBN6, 40asPR2 0111 7D2 R2 D2R2 00 R2
,RRDR1 7 10 RRDR1 7 1;RRDRI 746B 48ac1000 8DWR 1 D1 R1 D1R1 fll

9 RRDR0 8 9RRDR0 8 RRDR0 8 PR8 FAB 1001 9 52as00 R0 D0R0 R047flDWR 2 1818 L 1010 R 58nsCE/PGM CE/PGMCE/PGM NOTES :
UNLESS OTHERWISE SPECIFIED:

1. RLL RESISTOR VRLUES RRE IN OHMS,1%.1/6W.
2. RLL CAPACITOR VRLUES RRE IN MICROFARADS/

VOLTS.
3. RLL DIODES RRE 1N914.
4. WHEN USING FIXED REGULATORS (LM320.LM340) RDO JUMPERS TO

JW1.JW3 RND JWS ONLY. JUMP RV4 FROM PIN 1 TO PIN 3. DELETE R79,
R80.RV3.RV 4.D1 THRU D4.JW2 RNO JW4.
WHEN USING ADJUSTABLE REGULATORS (LM317.LM337) ROD JUMPERS
JW2,JW4,R79,R80.RV3,RV 4,D1 THRU 04, DELETE JUMPERS JW1.JW3
RND JW5.

47B oilM0*2T
DWR 3 65M1011 BR/0fl/0 R/0 »5V49A 69ns1100 C«8 PAGE 0R9 PAGE 2

Vpp
R8 PAGE 1DIGITAL GND NC NCNC +5V 1 1101 D 76nsVppVpp7 3 2 7 S 5 4 3 249B 6 5 4DIGITAL GND l 23 22 82ns1110 ER9[ill R8 R9ililii50R 20+5V 20DIGITAL GND +5V 86msrs mi FF5 13 IC23 IC24IC22?? DG50BDIGITAL GND 1 1

RN3 RN2DG
47K x8 47K x8

CNP1 MST BOARD
BOARD NO.1-619-169-12 S HIGHER
APR-5002/5Q03V

48RGLOBAL DIM
48BHDSTK POLL

9-61 (b) 9-62 (b )



RMD RMDMain Unit Main Unit

RMD BOARD (1-619-160-11)
Component Side

RMD BOARD

+ 36V c* IR6. 10K, 1°/o R7, 10K, 1%
VA *R18AWVLEFT HI 2 R12, 10K

VA
1SS119 1SS119

D4 D5

Q2 ©-
47+ 15V. 2SD669A

+ 15VSi 1SS1192 &3 4 D6+1 13 NCSHIELD 1/2 1/4 2SA1170u+
3 2R10 R13IC2, TL072 IC3 C6, .01R1910K1600 TL074R8, 10K, 1% R9, 10K, 1%

VA
R14, 10K 10, 1/4W.-AAA-CW REDIC3 oLEFT LO 1 VA VW3 ; 1

rb TL074 *R1D18 2 12 BLKRV1.10, 1/4W.
J>jL VA <3

—vw—
R15, 10K

"AAV— '* R20 /T7
10, 1/4W.

+ 2 2RD3.0EB2 5000+ 24V. 4/4 IC3i[ +J- C1 R16 LEFT
REEL
MOTOR

14 TL0741 CNJ 471LC7, .012 C5 T 10K22/35 913 UIC5 7815 D7 D8 D91/50R11 NPO 2/4R29, 100K^C2 22003 822/35 *+/77 1SS119 1SS119
R17, 10K

VA

+ 1SS1191110
1N4004 - 15V. 2SB649A

1R21R28, 1M 2SC2774RD5.1EB2 47R24, 10K, 1%
AW - 36VIC3rhR2, 2200

8 VA— R23, 1000, 1%TL07RMD ON vw5 R22R27, 10K +7100K 0.1ÖDIG. GND. 3/47 VW
3W.2N3904 R25, 1000, 1% 1%6 AAW

R26, 10K, 1%
TP1>

LEFT CURRENT
1 VOLT/AMP

AW
- 15V.1 4IC6 7915 + 36V I6+ C32 122/35 R42• R3, 10, 1/4W.

4<]—-AAA sa
' RD3.0EB2

R36, 10K Q6 ©"47- 24V. +15V. AW 2SD669AD19
2SA11704 ©D10 D11 D12R31, 10K, 1%R30, 10K, 1% +12 145RIGHT HI AW AW 4/4; 1SSI19 1SS119 1SS11913 R37R34 IC4 C9, .016 10K1600 TL074IC4IC2 R38, 10K R43, 10, 1/4W BLK3 CW TL074TL0726SHIELD — NC WV 2 2

2 35 RV3 REDAW -VA
R44, 10

1/4W

1 15000 1/4 R39, 10KR32, 10K, 1% R40IC4C8 «Ä»

1/50 T
NPO

RIGHT
REEL
MOTOR

1 CNJ 471RRIGHT LO AW4 10K C10, .011 TL07462 ©D13 D14 D15
R35 M-N-r-W2/4R53, 100K

rhCNJ 470 2200 7 ©i
+ 1SSI19 1SS119 1SS119115C12 C16 C17 C18 Q8-15V.+ 15V. -3-T-r-m

HxH:
X-X-XXT

NOTESAW 2SB649A

R45^R410.1/50 R52, 1M UNLESS OTHERWISE SPECIFIED:
2SC277410KR48, 10K, 1%

/77
1 ALL RESISTORS ARE IN OHMS. 1/6W .. SA».
2. ALL CAPACITORS ARE 50 V , MLC TYPE.
3. THE PARTS MARKED WITH \ SEE THE FOLLOWING TABLE.

AW - 36VIC4vb-15V. TL074 R47, 1000, 1%
C11 C13 C14 C15 -15V. AW If Q3 and Q5 ( Q7 and Q9) of the former type are replaced with those of

( R42 to R45) must be replaced with those of the
type, R18 to R2110+ 15V. R46 typo at+R51, 10K 8 0.1Ö100KF1 AW 3/4

3W.>3 + 36V+ 36V UNREG

Ï
1 [ R49, 1000, 1%

VW
1% Ret. Former parts New parts

SA, FAST No.D16
R50, 10K, 1%MR752 2SA1170

2SC2774
RES. CARBON 47
RES, CARBON 10
RES, CARBON 10
RES, CARBON 47

Q3 2SB854
2SD1130
RES, CARBON IK
RES. CARBON 270
RES, CARBON 270
RES. CARBON 1K

8-729-300-24
8 729 - 300 18
1-249 401-11
1-247 688-11
1-247 688-11
1 249-401-11

/77TP2 > &—
RIGHT CURRENT

1 VOLT/AMP

AW 05
c2mo GND R18 1 247 831 11

1247 817 11
1 247 - 817 11
1-247-831 11

GND R19

4 R20
A 017

MR752 R212
F2

Q7 2SB854
2SD1130
RES. CARBON IK
RES. CARBON 270
RES. CARBON 270
RES.CARBON 1K

8 729 300-24
8-729 300 18
1 249-401-11
1 247-688-11
1 247 688 11
1-249-401-11

2SA1170
2SC2774
RES. CARBON 47
RES, CARBON 10
RES. CARBON 10
RES. CARBON 47

I- 36 UNREG 3 - 36V Q9
R42 1-247-831-11

1-247-817-11
1-247-817-11
1-247-831-11

8A , FAST R43CNJ 953 R442 R45

#

RMD BOARD
BOARD NO.1-619-160-11 S HIGHER
APR-5002/5003V

9-63 9-64



RTS SBR Main UnitMain Unit

S/N; APR-5002 20001 TO 20700 ONLYSBR BOARD (1-620-303-11)
Component Side

RTS BOARD (1-619-176-11)
Component Side

\%O s o£ 9 L—O- ul N 00 jjrice ce. t
_

> <-i o o: ~

«
R6<£> g—

5- Ë
r- « K

1-620-303-11SOLDER SIDE PATTERNÔ*n
ti*

M SOLDER SIDE PATTERN 1-619-176-11

SBR BOARD

RTS BOARD

+ 15
A C8

4-IC2
O TOC 3

,Jn.>T4 . -
TL074

TO TRANS FORMER O5
D1 SBD1640TR9.2200 R11, 220K7

rAMr6
3

f :lC6=:C4
I:2
I100pF 0wv

+R7,22K —O TOC 3
2200 <R3 TL074R5.22K

r+15 0——WSr—680,1/4 W ’•“Ivw
: ;1 cw

Icw [ f2 [Ms 3+
IC5D1 /=4®^ l

RD11EB2 SC 1

1

RV1 « L iT10/25 3DM211 2000
-15RV21

D2 SBD1640TTO TRANS FORMER OIno ^9
TL074 IE

20004R4 R6.22K— 15 #
680,1/4 W

VW -10 11
R10.2200 R12,220K8

VW VW9CNJ403
C2 12C710/25

~

c
~f 'T +t~

10/25 T+

GROUND 141 tt1 13100pF.+15V ' r+ 15V 2 VW vw R14R1.10 IC2 2200R8,22K-15V 3 VW -15V TL074
R2,10

RTS A 4

RTS B 5

D2 7\ 2^03
RD5.1EB2RD5.1EB2

NOTES; UNLESS OTHERWISE SPECIFIED:1. ALL RESISTORS ARE IN OHMS, 1/6W, 5%.2. ALL CAPACITORS ARE 0.1MF, 50 V. CERAMIC.
3. C4, C5 ARE NOT INSTALLED.

SBR BOARD
BOARD NO.1-620-303-11
APR-5002

RTS BOARD
BOARD NO.1-619-176-11 S HIGHER
APR-5002/5003V

9-669-65



TCC TCCMain Unit Main Unit

S/N; APR-5002 20001 TO 20300TCC BOARD (1—619— 158— 11)
Component Side

AC BF D5GH
<

(9 (9 «a

R I59 07 R,6it ÔÎFERRITE

o r-̂ - ‘ SÂLUN
«

*1
C6 L

>

f '
•

,a.•
RHiMSM # /

*% > h~
«r I

JW3
R5©

C 3I
,Cl4 ig&i ^pü!=I MMSBBBwaaewBg#•

•HK RI44 ° DI 3
. . . .

2
R|4| R I 38 _ !

RI45
«îüigSâfj^SM »H

I#«# 05

I I RI25

iffi t 1 RI24_ -mmamam
«MMHB mi7

ÛJ •fj mi*024

4 «»
s5$HH

w'HKHMr'/ 1S 2s?U

«MM
-«SS&S

mosjtiommoj^giocr il5 w CI70 ®

*

1-619-158-11I SOLDER SIDE PATTERN

9-68 (a)9-67(a)



*



TCC TCCMain Unit Main Unit

TCC BOARD (1-619-158-13)
Component Side

S/N; APR-5002
S/N; APR —5003V 10001 AND HIGHER

20301 AND HIGHER

ABCE DH G F

ED

1
FF
I JW2— «I», j#IH

«0 # iMmdt immiMWSê

•jx -JW3—i
mmmmmsm-m•

«k

2

««»8118
«—T—HI,,. •—f—/———»•

* 1 7 - »**••
3—mmmMmmwmmimmm

äääIIMIP -«> #—«Mit»» # »-

R394 ——mmmmmm*•—•

aft ’ôfîSBsfJW5 1 1«»I———HMk
—— »̂1»•1 ®-

Cl70 S3

mmammmm** m
5 •

1 SOLDER SIDE PATTERN 1-619-158-13

9-68 (b )9-67 (b )



TCC (1/2) TCC (1/2) Main Un i tMa in Un i t

TCC BOARD

ifiRNPLOG GND
IBANfilOGGfffl
2ABNBLOG GNO
2BBNRLOG G.ND

*15V O- CI63LI3R A 1 A 1 CIC47-3)
WEB

RNBLOG GNO ! : C19
R344B R162

5. iK ;
R163A .SEE NOTE 4BNRLOG GNO CG 22oF5 . IK ( IC281

ROTBSa _ B0TBB7
.14-7

470pF S.6K( IC33-111
REPRO EÛ

A2 R164R1 It It 11C32-4 )
FH3 |4 ia [-

BG C21

IFI ! C27.. >.1 FRONT END »N SYNC [ 68 27BpF»" A1 [ 2& !B0pFX H394 DGK 516 7 R36RllNC
1 1 fcspf166CI 1 15 16 14

V BEF 1/2 B07S28B
C7 vW25. WV 0G212R24"6I FRONT END -N SYNC I 78 I 4I I WvI 3 5 15K4.7K 12 IC4 ilo »15V2R12 OUTIK R17447/16I FRONT END SYNC SHIELD j 8B

[ FRONT END ->-N REPRO F 30 U—
ICS 3

C23 II39OPF
2 2A3 47K7A7 444" 743AG W' REPRO SYNC LN

IIC13)

NC FERRITE
8RLUM

It 114 IS1 IcBilpF 3.6K IC33R2SR1S0R 1S7 R 1S9 R160 C24
Cä~lJisaspF g

10MULTI-
TRBCK

»—WV
24»; st 1/6U

15K15K 180 180 S532 R37IFRONT END -N REPRO I 48 |
j FRONT Sä) REPRO SHIELD| ~

5B~}~] AG

:jyi ce lî 7it -f-1Z 2KONLY
SR32 R44 -15VBG BGBG

vA/V5.IK fBG R 161 103R166 1: 1 6 1 9 : 8 10G BG BG3.9K J j22KC9
GRP0I C26 -±2

0.68/50 < R33GfiPI+18V
Applicable Serial NO . Parts that have

been changed .
Parts that have

been added .
Parts that have

been deleted .
GBP2

LEM DEFEAT
IIC29)

10K-1SV
APR-5002 APR-5003R26 RS

/W 09 P 1086R69 60.4K 100K JW 4R3!470 WV
JW510K

20501
and higher

026 1N914
C172 . 01/ 100
Q0 7-0127-1
R 180 2K

20301
and higherR27

100ICBL SUM RCN GNO 1 93 I— R58

BG POLY
C18 R161 3.92K

R 12 47.5K-

Rll 4.75K -

R23 66.5K -

R30 6.19K -

R36 15.4K -

R58 6.49K -

R65 3.83K -

R77 60.4K -

R82 2.74K -

R86 68. IK-

3.9KR38(ÏÜD—c5 UC33-12)
SYNC N1 ! 0 . luFW

47K2KJV4 .aiuFSYNC N 1 4.7KR39 1/2 R07528A1 1Bfl 11ICI3—71SLATE FEED 1SS119 01 4.7K 20 18 6BKVREFJUT 20601
and higher

20401
and higher 6.2K-IZ-o+sv

IC9S1
OGX7 ’-0127-1 13DG' 15KTTranCBL SUM RCN ( ICl 4-7!

6.8K
3.9K+5V OG212 £359-JZj 62KIC13 -i-is>-isv nCIC3—11

REPRO SYNC LN £37 (IC281
R0TR8S — R0TB87

MON BIBS
(IC34-8)

R50C75 C76
2.7KI 110 l— R56 II11 10SLATE BUSS r-Wv

40. 2K
82pF+1SV o- -1SV I RSI

ot~j WV102 20K .It
C132-12
TflT hæ I-

3 2 60K-/ RESI 14-71~TTn_ RS4 6 Wv7 >|lBB I SLATE FEED R162
R163

CBL SUM BUSS WV IL« 5.11K 5 . IK2EK .12i20K 5 13 33: +15VICS

DG^ 9 1* e!
:C32 SEE NOTE 2 6BX-1352 I 5 6 }I I R 164

R 165
R63S 7 1Li£3-4-wv 5.1IK 5 . IK20701

and higher
20501

and higher
IC8 IS 14

V REF i/2 R07S28R

INPUT -N I I ÜIC30-19) MONO
L C1C30— J 8J REPRO/SYNC

LUC38-17) INPUT

R66I 5 —VV V

3.74K 3_
180pF 47:̂ : CAL SUM BUS6K w\ 2r TL072 OUTIK IC21R49 R 159>A

182 180CIC9-7) R 160RS4i1000pF 4.12K

r
2 1.62KC31!9 -»SVR48 R157>R53 DG2126 15K14KN/WI Rl58IK 1C143 i_

5S.-1SV715K RV3s IC7— +
AS100/16+ RS7 12TLO80 ; 14 15 R7110K: iBBBpF

DED4-VW-
C3SW\—

20K .12 3 1iBK :
C38TL072 II6 7R47 JlB8~|CAL SUM mi 5.IKIfi!0 RS61.62KINPUT Ml 3SLATE BUS ITTÄT 2 33pFAG X.wv

i/w C1B9 22pF cvItEK RSB „1.5K 7.5K R63! 39.2K 10 RSII ISA C34 2200PF _
4.3KWVINPUT SHIELD ......

R89
ID

7 11 6.8K S !Xç> +15V Cl67AG WV
IIDGV

R35
100K[INPUT UNCAL SHLO ]~I5B RG RG ASCAL SUM

RCN ea ASRG 100pf2.43K RG 6T̂ T1 INPUT UNCAL SEND R707 2 C39 METER NIC9REC 5 1— -*•

V V V

4.7K 1IC9 j!2R j METER N3 *— +
CAL ON TL072 203/16

TL072% flI OUTPUT UNCAL SEND j 163 [ 12B METER GND«JT1R53 BG

-O 18V
!IC47-3)

yaBB
R8S R59£138)

RDTPB0 — ADTAB7

-14-7

WV WIIC33-8) C40(IC32-10)
68K 470R81 RB3Ift£C L EQ w^ wv75K 100K.5% .2/6W CS112pF

HR82DGF C49 C50R75 R80 22pFvVv 027uF2.7KBGS[ 6 7 3S0K DG21260.4KiIS 16 14
— V 8SF 1/2 UR73 12 ICI63 *E[> -M5VC43 22pFWV R79AD7528A 2 6 1 3 2lb DG212C41 x.IC15IK OUT MR76IC17 i c i s X̂ 2 C46 70pF J2 IC19 %> +ISV4.7K IlS

C45 I ll000pF
1424dB

RANGE
S 1
— + IK TL072 nS20pF 106 7Ik r.R42R74 TL072 R77 C44 200pF „ cH 1220pF , , ,4

C53 ! 1 IBSpF 3

7 14w> 1B3 -X—Mwv240K AG »9 C47 IS-Y.62K S X-e»-isv DG21252.Î /6V

0J7 ii L_x 1138-13! _16 /
REC ON (

2C42 RG uR78 1 6 Î é 9! C54 47pFW\ IC23S 4

J L •-JSVIK68pF (131-391
SEC 0
1131-18)

5E£ 1

9' 8» 16! l!£132-26)
SEC 3

£131-17)
SEC 2

IS3B0

J L[Ml I REC 3 N
<-15V -O +15V V £132-12) £131-15)

SEC 4
£131-14)

SC s
U 3X 23 281/2 RQ752®) IECREFOUT]~22B IC17+15V 17100/25 C Î33-S3)

2E 6
O +5V
Cl 14

~7~ 0.01/
T

RGl3
50100/251r 2 3R ]-15V -15V

I 23B-15V

»15V »35V«
(IC30-13)

REC ON
C172I 24fl R180

WV
»18V -»18V dfN f34Bl c5^X> HREC ON

2KJV5I 24B
. 01/50
\ 08

22/35-»18V D26100/25 2̂ 3
1SS 119 5532

TL072
5534

LM318
TL081
TL071

RGl ICI!++ PSC4 OGX7 ’-0127-1 < BX-1353100/25I25A j-13V DG'-18V
5 62 2 3 7 8 9 10 11 124

I 25B-18V

RG-18V
£> -»18VC30C2912 200/16 __—IH j-72' 35

RGJ_
Cl12-15V 303/16-1SI

C3 23
22/3S

I 27R
II+5V 0-»svT: «I2A

+5V

|17R I OUTPUT -N100/25

J 3-»5V
RV2 2580•»5V D ,Tf» «

Jl6R [ OUTPUT -»N

1 1SH j OUTPUT SHIELJ

< —[ 18B OUTPUT UNCAL SHLD I
AG TCC BOARD

BOARD NO.1-619-158-11 S HIGHER
APR-5002/5003V

9-709-69



à

>



TCC (2/2) TCC (2/2) Main Un i tMa in Un i t

TCC BOARD

15V
R 1B8
-Wv
1.8K

RIBS
15V <] vw

2.7K R112 ! 1

3sr-ui SEE NOTE SKt2 2 RV4 2l
BG_L 220 cIC27 cuTi R114R95 R90 R92 R94 43 W a

0G212390TL0725.IK 5.IK 5.It 5 . IK
12 1C23 131/2 LH13600N0G' » 1SV5V O—Cl 47R120 5 R139f" S'" 7 ? 76R88 R89 R91 R93 W> W10K 10K10K 10K !0K 5 - lk 3300pF 3 2

R113 R321
1.3K 2.2K

R122
iac -J5V

R11S R123
S.IK

IS14 A.15K R140
2

14081

1 jlC42R^-i
101114013 14SI6 47K1SS119IIC29-13)

REC ENRBLE
14013 S 48 13 4 6 -1SVRG323S Q =0 00

“1 01
P2 02
P3 03
3E rs

* 6 !

DG^9 12 1 1 S Q 100KHz0 tRGR87 -isv -1SV5 11161 9i10 13 14 022 0R 1400110K
1411 12 3 2ÏÏ G RR45

>13 ÏÏ1 7 S T1C39B 10 68KJ/0 1C38RCl 42DGV7 9 14069 R12B C62 R 3 29
5.1K

R14001 1/S0T
;\7

s Jh-°*sv| 33B I 9 8 10KI . 1/502~jlC41f^)o2ERASE Q-OCK
1S CP Cl7 3

1/S0
IC36 IC40O R173DG

10KOt RI17
13K RS1SV

ARlll RI10CSS.01uF
CS614081

9~jlC42c)-üL
1SV <3 Wv

2.7K
DG'W1 ERASE PULSE 10/E) ! 32B 8 LL\ 01uF R1161SS119 issiig 1.3K

W\J
BG_L

1 4* ERRSE (FF N gïsla SEE NOTE S3906 2 RV5 1 SD2 03 7 -R96 R97 IC27 223RISS RIBS 3102 R104 RI18
“VW— 1 3 %S7.SK 2:1SS 119 7.SK T14069 IC2604 TL0725.1K 5.1K 5.1K 3900ss C60 [2/2 LHI3600NOG

Cl 48J.a/SB R324 R13116 12' REC CFF H :1Ria 9R98 R99 IIR1S1 <
10K

RIS3 <
10K

IC40C /vVDGV7

«LL10K10K 1SK 47K820pFR119 RIS R126 RI27
2.2K REC CM

( IC13-1S) (R180)
15K 1®C 5.ICC

14013 14516
1SS119 340136 1 4 6S Q r>0 00

PI 01
P2 02
P3 03

RS~=~* 8 13 -1SVS 400KHz -15V12 11 S Q014081

E01 94 13 14 023 DR 34001 10| 32R [_ 3 3 2B 8 RB1RS PULSE B R46 3211 ÏÏ1 7 T 74HC32IC39R 10 S8KJ/OD£<7 Cl 43 IC3889 14069R14001 1/S0I 33RL JS 11 10TBIPS CLOCK
15 CP

IC37 IC4BE INPUT
CIC3S-171E1D- R119400KHz OG&

1SS119 ÎST Ĥ-RIIS CS8.01uF
_L C59
-T-.aiiF

ie0KHz

*14081
12 |lC42D^-U 1K1SS119 1SS119 1913

* *| 31fl |— tIC38—12)RECORD OFF H
REC HOLDDS CE CE3R106

7.5K
R107
7.SC! t+18VI 318 I—CIC38-21ERRSE OFF N ± 1SS119

22/3S RS j 1SS119
~ 017 SS+15V07

VH1EKÏÎ
1SS119

C ÎC5-3B)
CIC17-36)

CIC21-161
(IC3S-2)
CIC3S-5)
IIC3S-IÎ )
lR58

»SVI 34B i- JW4. JW5 CS9 esSYNC N ISS119O CC32S! C1S3 01it *R134
4700

2SD1133-CDSV7

H-H Û2S74HC32 CIC47-33
ÏÏR88

03818pF as7] 46R 1VRBÏÏ S3 42
ii-V\A

S.i.S2 .1/29^IC47fl^-3 S33SS r-u1 10/E5
2 RIS3

Dlfv7 20K16 28JC 3K341SS119 11DF1-L C71-Y" 0 - 033
068 * H2 09R177 \ LK3!8

IC22>^
2/2 R07S2BR 22074HC32 I WV

RS j 4-7K 033OUT 021r*EiTO 9 R 34Sg>B IC23 11DF1 £T380SpF 1SS119SPRRE30 3 47K-L- 02~r 0.033
R176 OIER178 R379 RI28-1SV B32 K2AA WV AR371 240 RSS.11K RÎ 4321K S 4SK AA74HC32 JV32R3S2 < R151

5.13K 5 s.UKI 44Rl 68KPR8
5~jlC333)-§ RD5.1EB2 I ;is.2 .SI .1/2H2 ERRSE H1IC3S-61

CflP COHP 3D2S 6 RS R137
4700

IC48R17S S33 Cl49RG+ 2SB857-C 3 JJ2S.11K TL07174HC32

2~jiC3^)-l
024 7 j 5fl || 43B lTO i BIRS N

S ^>10pF1SS119tIC3S-12) ) b-3 SV-1SVSEC COMP c SEE NOTE 5 C64 RG RG R349 Rî 4822/3S74HC08
47K 47KEZEI- \ FEX

CNL. TCC \
RG9TO 74HC32fe) 1-619-179-11 1-619-179-13

and higher
8 9 ^IC33^)-g10 CICI7—15) -1210r îT RG ! RGTO IC17-6 REC L EO

CSS
1-619-158-115 74HCB8

~4~jlC32B^-§-
Can ' t usei( No Problem»18VR372sTO 74HC32

73 lIC330\-U
LOGIC -1222/35 RS 1frlSVs.m ;32

ÎC -»5v SNO CRPatIC5-lS)
ÏÏEPTOEQ Add; Add:PR3 S 37 S ciesC70 04IC5-6

0iH C3S JW4 JW52SD1133-C 17 37 SRS38 1-639-158-13
and higherC333 09 (P1086)

Delete:
28 22 IS74HCB8

j~jlC32fl)̂ .j 41R 74HC32TO 23 IS C33129C68 Oelete:
Q9 and JW4

RI4410^IC34C^>J
1 032

039
026
028
027
033
037
C33S
044
036
029
C33S
034
025

3S 20 30 JW5IIC21-351
MON Bias

9 V V V
S.l .51.J/2WL^i IC5 31 3023PR1 2 /S0IC21-6 107 732 54ISS119 C73-r -B!
UDF1051 HPR1S42

741C32

lg)!
IC21 733 34033 ZHT~ l̂ I274HC32

TT)IC340^-11
CHflN N

734 14
V VV-

2.Æ< OIS RI 47122SpF . . 1/5011DF1 7CIC3S-3) S 341SS119 47K! ‘-H _J_ C74 36 36 8MHÛN CftLORfltfER N

1̂ . R133
S.SK

-T- .0! 37 82615062
47BpF 7RG 38 34R14SJ Parts that have

been changed.
7 Applicable Serial NO . Pins that have

been soldered.
I 40R |_ 39 34TO .52 - 3/2U 749 34 APR-5002 APR-50037RG RG 41 34OED-oi? os 01 JW 4. JW520301

and higher
20501

and higher
742 34RECORD HOLD

2SB857-C 47 734

R90. R92. R94, R95, RlOO.
R102. 0104. R105
5. UK -*- 5. IK

R86, R89. R91. R93. R9e,
R99. R101.R103

10.2K -*- 10K

EP RMP’SI 39BROTR 0
IC -»V -V

3 C92 C9303-ROTR 1
2 C94 CSS

C973 C98 20601
and higher

74HC573 20401
and higher

741C573 74«37374HC244! 388RDTR 2
7 C32 CB32 18 RDTR3B 2 19 GRP 0

18 GRP 1
17 GRP 2
16 LEH OEFERT
IS INPUT UNCfiL
14 OUTPUT UNCRL
13 REC ENflBLE
12 ÏÏTÏÏ INHIBIT

RDTR8B 2 19 KOfS
18 REPRO/STriC
17 INPUT

iwnn R0TR36 21R1 1Y1
1R2 1Y2
1R3 1Y3
1R4 1Y4
2R1 2Y1
2R2 2Y2
2R3 2Y3
2R4 2Y4

19 SEC 8
18 SEC 1
17 SEC 2
16 SEC 3
IS SEC 4
14 SEC 5
13 SEC 6
12 IEC

R 001 R 001
ß 002
C D03
D 004
E DOS
F D06
G D07
H 008

C90R D01
B D02
C DÛ3
D D04
E DOS

8 C9117 3 R0TR31 3 RDTRBi 3OT P.DTR81 3B 002
C 003
D 004

R112.R114. R116. RI18ÏÏTÏÏ eue
dis
029
052
OS9
057
043
006
070

9 OURDTfl 3
LR5T TRANSISTOR Q9

LAST IC IC48
LAST 01QDE 026

LAST RESISTIF R184
LAST CAPACITOR 074

4 16 ADTRS2 4 R0TR32 4 . 22/asR0TR32 4 390402 'IS 016IS S R0TR33 S A0TR33 5 16 01H R0TR33 S 021EUH 166 R154. R172
2.55K —®- 2.4K

ROTR 4 14 RDTRB4 6 R0TR34 6 IS CRL ON
14 SLATE REC
13 INO REC
12 SYNC N

R0TR34 6E DOS
22 OS3

060
058

13 7 R0TP.3S 7 ROTfiBS 7 ROTRSS 7D06 NOTES:
1)UNLESS OTHERWISE SPECIFIED:

ALL CAPACITORS RRE IN M1CRCFRRADS/V0LTS.
ALL RESI5T0RS ARE IN 0î®S- 32. 1/8W.
ALL DIOC£S ARE 1SS119

2) ONLY ON CH 3

DOS 248i 37R 12 RDTH56 8 R0TRB6 8 RDTR35 8ROTR 5 G 007
H 008 R115. 119G D07

H DOS
2S11 9 R0TRB7 9 ROTR87 9 R0TR37 9 27 15K041 10K1TZ 1 IIj 368 I 4S 007

069
CB1 . 1/50

ROTA 6 Q2. 4112S 3 it 31 5 20901
and higher

20701
and higher

48 2S0U33-CD44C9IC28 IC29 IC30 IC31 CBSS BŒT 03. 5ROTR 7
R182 R181 045C9 — 2SB857-C

Oil, 12, 15, 16
UESH02 -*- 110F1

DG\71BK30K
3) RG 1 R?ff!L0G Gf® DIGITRL GNO

073 074R183 R184J 4) Û N N»NUH8£R
SI D24 RNO Î C2S ÎFE THERMALLY COUPLED FOR TEMPERATURE

STA8ILITY

»SV PS1TOSD PAIR METAL FILM RESISTORSV 0G'10KC 100K22/3S 22/3S

OGV’ DGV749ADIG GNO
498DIG GNO SPARE SATE50PDIG GNO

(IC47-31
WBB -

74HC02 ( IC47-31
ÏÏR8S

IIC34-11 ) f
MON CAL

74HC02 1IC47-3)
TOB _

( IC33-31 J

74HCB250B . _ 74HCB2sDIG GNO 2^îc3S3)oi— ^1C3SR\J II
6 3 12( IC33-61

0^7

TCC BOARD
BOARD NO.1-619-158-11 S HIGHER
APR-5002/5003V

bAPLGMP

9—73 9-74



TCM TIB Main UnitMain Unit

TCM BOARD (1-619-165-12)
Component Side

TIB BOARD
Component

APR—5003V ONLY

m M M o
'Â 'aD8 ^«8

1-619-165-12m SOLDER SIDE PATTERM

TCN BOARD

I
OUTPUT
UNCAL NOT MOUNTED ON PC BOARD

ccw

*5K
1T

CNJ220

OUTPUT UNCAL SEND 1
INPUT
UNCALNC2

OUTPUT UNCAL RET . 3 + 5V LAMP+ 5V LAMP + 5V LAMP
CCW

5K LJL
a T

KEY SELECT
4 KEY R12

SHIELD 5 82

74HC08
LED ROW 0J JJLf x 07 LN48YPQ3

CNJ219 * VN10KM
1SS119

INPUT UNCAL SEND 1 C1
R 5

RECORD READY
KEY 0.01/ 502 KEY 200K

\\R18
INPUT UNCAL RET 3 82 ©NC4 (S3)LED ROW 6 L1 D13yE)3—»5SHIELD Q9/ k-1̂ VN10KM/ 1SS119t_ R11.rl METER N 200K
CNJ226 0.01/ 50

+ 5V LAMP
METER N 1

RECORD

//
Q1METER N - 4 2 M

2N3906 L
3METER GROUND ©^ M LN28RP

+ 5V LAMP 4 + 5V LAMP R 3
+ 5V LAMP 180

LAMP GROUND 5 Q2^ L R1.5.6K ERASE2N3906
RECORD OFF N 6 D16R4 S3 RECORD

READY NERASE OFF N 7 180 LN28RP
R2.5.6K

RECORD OFF N + 4 8 D6— L jj^ KEYBD. SCAN 6
^

1SS119

O9ERASE OFF N - 4
/10KEYBD SCAN 1
/KEYBD. SCAN 2 11

KEYBD SCAN 3 12

KEYBD SCAN 4 13

KEYBD SCAN 5 14

KEYBD SCAN 6 15

RETURN LINE N 16

17RETURN LINE N + 4 y
LED ROW 0 18

19LED ROW 1

20LED ROW 2

LED ROW 3 21

LED ROW 4 22

23LED ROW 5

24LED ROW 6

LED COLUMN N

COLUMN N + 4 26

TCM BOARD
BOARD NO.1-619-165-12 S HIGHER
APR—5003V ONLY

9-769-75



TIB (1/2) TIB (1/2) M a i n U n i tM a i n U n i t

T I B B O A R D

\c -zn ©- SG R5 GNP 79U& A + -15 /CB+|5v. *5v. -15 V. iieoK
AA/V ? 50 pF.RAIC 1 3ICS +5 V. O- OUTD. QND.

WVC MW-OQ
5. GND.

\ C 5RN1 5.6K * 8 74 HC244 \OK TL074 IC 6£ D62.12TTJ 4 s 6
+5vO

5 8 7 *» 1 73 12 4I 20 MD-P/A
REF. TPAYA

RV1
^ £000, 10T

-A/W—^VWr—
1900 ^ 4̂

\°/e> <*-1—

AD7574KN3
470

ENA Vcc O + 5v,NiC 2 16 181{V4 — 30, Vcc DG
VREF CLK
B CE
A RD
S& BDT?
D7 DO
Dé D ?
D5 DZ
04 D3

D5 D5 +15v.65 \%>104 iù Vcc Ü
_05 —ADCRD-— L£ 01 ^ DACWR --4- ËÔ 02 ^ BIT RD -liri 03 BITVÏ6-

Et <34 ^ SDLVJR -
NC — Q7 Q5 î _

KjC
r -̂ GND 06 3-WC

7^ R/ W 1 2 17R/ W 5 8fè>rii l 16 — DG6 niBLA8 LA 8 R6 U ^—ADC RD
BUSY

7LM LM
1S C 58LA10 LA10' -15V.108 D 11IL 6 13[v8LM1 DOD7MC U113 C.Wî £XTtBCS-K> > c D6 D1DBO ~SG1 i11 IIn A ADB1 D5 D2RESET— 1 I—E>415 IC 77

Wi4 _ TL07 4
10 6MD EWB ^ JO72DBS 03K3

o—Wv
%00 -J=

D4 5-)13 cDB3 MOKA \MiU_
-\OJZA V

751C 4 7814DB4- BCS_L C1

I'01

- SG

674 HC138~ DG, “DG- DG15 - SGDB5 11TP3- DG16DB6 -15R2. X A /D- D/A
REFERENCE.I7DB7 ér

iOVCBDBS
HDBS IC 2IC 320 -SGPB1D 74HC 24574 HC2.44-21PB11 COMTROU BUS

1 — o + 5v. i £022 br PMA Vcc s /« Vcc o + 5 v.DB12
DB13
DBÎ 4
PB73

BIAS REF.
VARI.SRC.
TAPE TACH
LEFT TACH

RIGHT TAC.R
Tib CS

RESET
SPARE

CAPSTAN REF.

NC
75 12 11&>23 DB>8 D8-NC DO DATA BUSPBO e

b u 12TPA24 DB^-NC DB1D <=? D1'R 1 C84 ^ DIO \ C10 jTL074-13 1C ^Ov25 <%>DB10- D 2DBS r< TP4TL0745z 18 M 4 - 15 v+ I5v. *5 v .<û0£6 NC DB11 D17 DBS
DB4 ^
DB5 -
DB6 17
DB7 1̂

D 3 w 5A D 75 5 D4 12 IC8DB75—U AH> <CB>£7 D *5- IICR 7<S> a 05
-2 pfc

13 TL074{B> O NC - SG£8 VFC

ï DG2.I2. 64135. 1213 C5<s>27 NC
3, I'01

- SG

rzI-»
- SG

07
GHD 15 12.

R730 ASVNC 5 6711 101031 SNP &N§ Wv—
ioK r/. AA/V

TOK IV«. < TP5OIC 732 I B7/.AD7545KN 3D Sa 333 .o~ DG“DG 2034 A < TPéFE OMT

DG Vcc
D11 W.
D10 CS
W DO
D6 DI
D7 D2p
D6 D3 — D3
D5 P4 44

i3 5 11 Z8 D10Â i
4Î osVC12CWJ 3 c-0+5v,

DACNNR — s74 HC14 D 14400 — DG 3 15A 5IT 1 is FDGD77 Q ! oOIC 12 5- DG A A o ' DDIO74UC14 i6D75 -
to10 D !

D? A A A ADO QD TR14— pi7 2lC12. < TP7D8
D7-S 1 IC 574 HC14 C7S O D a1E<^ 1C Î 6 5 I-0’- SG

TT*

DG212. ~SG 8 1 1 14+I5v
-I5v

TENSION

£ > +- /5v.
-6> - I B V.

o+ 5vD4 10IC1Z 14 HC743 LEFTD4D 574UC144 T &MSIPM' —DG 12
CNJ < TP8408 — SG 13o +5v.

IC14 IC 72 .01474HC86 T 4 HC14 RVGVAT52 5 - SGD — LEFT D\R
(CEWJ/FVJD)QGSG 1 A-v 5v. TEUSIOM6

K 52tl5v. -t> + 15 v,
>-/5 v.

— MC
143- /Sv.

RTS A
RTSB

+5v.
SHIELD

VARV. SRC.
CAPSTAN REF.a 1 \C154

74 UC745 + 5 V|̂B>-l<f IC13I 74 HC14
6 0+5V
7 - wc
8LFF LFF

BIT RDCNJ - DG
405L — SG, li 1Ll EN Vcc+£- V. o+5V. R ——O + Sv.

VFC SK(APLE
-| FDG SWAPLt

LEFT SfshAPLE
R\GHT SAVAVUE'

JA TENSION SAKAFLE
— fAVC 5KVARLE -

-BIT WR

RESET\ C14
74 HC86

15 42 ËN DO10
D1 A4 3 DOs QI3

r1) ^ Q — MC

5 34RIGHT D\R. 07 D 23 (F&N/FVæ>) 7 1410SG I R44 ,5600 02 DS—BUSY =1 1312£ + 5 v. o+ I5v.
-15i/,

RTS A
RTSB

T—Wv1 Wv
t>+/5 V.
* -15 V.

04D3R 1111U3 D4 D 5 —4-65 73 13IC15 A4 c 05RA 5 , 560074 HC745 + 5 V,1——>14 IC 18IC17
74HC365

4+5v o Y5V
IC13 74 HC 7747 — MC - DG?SHIELD

RFF 74 RC148 RFF

CNJ
405R ~ SG O + 5 V,

IC14
14HC66

KIOTE.S 1 +5Y10 Q
U M L S S S O T H E R W I S E S P E C I F I E D -12 s13 y D TAPE D'R.Q11 (KEV- jf FWCS)1DG? ICI 4 C

74 HC.86
B 811 1. ALL CAPACITORS ARE. O.I MICROFARAD,

To v., NONPOLARIZED, NAULTILAYRR
C E R A M I C 1VPE,

2. ALL DIODES ARE. 1U4004-J4 O

3. ALL RESISTORS ARE IKJ ORMS ,
1/8 W. , 5 % , VERTICAL LEAD* TYPE.

4 . POWER NAOSFET TRAUSISTOPS
CQ 1- Q 4^ APC IKFDIIOjOa 2SK 4-22 .

5. \ A H-prV, P’INL T \ «S D=c.
\c. vi* é ICO ic0=> .

+I5V
-15v

TTSA
TTSB

£ > R Q — MCo +lév.
^ -,5 v.3 14s \8134 \ C16 HLA14 UC745 +5 V,

1C
CNJ 103
407 74HC14- DG + 5v. DGC21 UNUSEDoL1 100/10rrm + < TPl

-I5v. +I5v. +24 v.1D Ç
£ VY5 V.
3sc,
4*24 v,

+15 v.
- 15 V.

5
6 X C22 tl CZ.3 4- C 2.4

•^j~22 /35

“SG

SOLENOID GMD
SPAiR E

7
8 NC zz / 35 EE/35

CNJ /77
154

/77 TIB BOARD
BOARD NO . 1-619-177-11 S HIGHER
APR-5002/5003V

- SIGNAL
GND.SOLENOID

GND.
- DIGITAL

GMD
“SG

9-789-77





M a m u n i tf ID \d / d )I ID \d / d )nam unit

TIB BOARD

D2.- p<7 +24v.
1N4-004- Da

R14.47 K
tl5v<-V/V-i

R15 , J0K
+15v

Of—j—AW-« 11C 20
74HC273 o +5v.

DG ~ + 24v,
PULL
HOLD

D3 1 PIMCH
ROLLER

D£0 121 R VtcRESET 2.B 7DO PINCH PULL
jr SHIELD HOLD

' j - LIFTER PULL
BRAKES HOLD—

j SHIELD PULL —
— PINCH HOLD —
— BRAKES PULL
— LIFTER HOLD

SDLWR

313 13 Q1D1 D QRN2 B.fcK < 8

'̂ l 8| T| 6|i| 4| j| î |
V0 D1 DZ P3 Pf 05 Ob D?

RN3 5.GK* 8 14 D4s 2SK4-2Z CMJP£ R
+5 v

,it,l 7 l 5 i 3 l 5 l 6Ml 2l
D8 CT D»D» DÎ5 ' ’

c 1C22,
TL074

7 40^+ 5* {>b-P3 /77IC11 4D4MCLLLUTL014 17 —Oh-D5
18 1 + 24v.

PULL
Dfe D 5 TAPE

LIFTER
1 3 D3A P7 22 1VFC OFFSETSG — 10 GUD < Hi 3 HOLD2RV2 Qt9R11 R12. R162.0K ,10T D6 CMJ—" S 25K4-22

/77
A /D- D/A

REFERENCE DG, 410-AA/v
10K.1V- AW

IOK.1%
3WV -Wv—

TF.ovc\ C17t * +5v,
—DH—"\°/o IC21cw

+24V,1D775452 TAPE
S\4 \ELU

all 57 D2CONTROL BUS 2 PULL
3 HOLD45 03DATA BUS G

D8S 25K 4-22 CKIJ
411OH/77IC8 3VFC RANCE

RV3
20K.10T R17

2R13 T L O74 —01 13 C 17VFC —AW 1 +24y,
PULL
HOLD

1 LEFT
BRKKE

10 DAWIOK C 1Ô 9 +5v. 22
7£K 3300f>F.

KiPO
3IC 22

75452/77 4
cio T 4 Q4'A\N 1°AOw i 78 CMJZ^K4-22SG“ 408L5

0icn
74 HC174 1C 24

VFC32KP+ 5v .? 1 +24 v.-15 V RIGHT
BRAKE

31 U>FDG, RRESET 2 PULL.21414 15D6 CSL ON
— CSL A

+ 3 HOLD1313 £D7 +15vNC — NC VOUT
WC 2̂. +vs 11

— -VS G.ND —
OSC COlAP —

NCIJNC Kic Wc
FOUT NC —MC

D Q
1011 CKls)-I5V.D8
7

UC
— NC

— FF WÜTE—?— RWDOH

oR
É, 408Rc

D7 <-
P70 4

13LEFT DJI C128 — SC2tOOOpF-I D10
IBIT WR— 1 SHIELD

CAPSTAN REF
CSL ON
CSL A

- SC W- 2 CSL- DG, 04 3RIGHT 4
D17D12

DC “ CHUTENSION /55//// 55 / / fR18.560Û

AAAr^9+5v.
412

VARI.SRC.
CAPSTAV4 REF. - +5V.

LFF
IC 25 , dbx aiSOA FEEDBACK

E AlM
RV4

lOOK ,IT

Applicable Serial NO . Parts that have
been changed .1C20

TL074
APR-5002 APR-5003

!C 11C13 R21 L
1/50 20K, \% 1

AW
20401

and higher
20601

and higher— +2 3 A 5 &6 7 R25 TL074 R 17 73.2K — 75K
14 1C 2C

TL074
3 10D AAV13 R 33 , 1ÛK,1%

-AAA
R33 IQKR22 ti 2 'I1%436047 R24.20K,\%

-AAA
AAA
27 K ,\°lo

CSJsJ
R30J0K.17.C15. R34R20 R27410 AW AWWr

\ovc AW RAOR2.D
3000 R41u —wv TloK LEFT Y.Û

LEFT H\
SVWCLD
R\CHT LO
RIGHT W \
SHIELD

TL074 10K 100- SC \°/o- SG \% AW 2\%C14 , 47 pF.\% “SC 3100V1

IC 11 R42JillRFF “ SG, 4R43 —-AAV
AW RW\D-15V. SO +15V. TL074 100 512R3?,10K—W\r—

R 37,10KJ %-AAA
R3£> 10K , \%-AW

é10o14D DG,713 8 RN\D ON

R31 ,10K,1%
-AAA

CNJNSS-SCT 413
“S4 - DG,CLA ,C:A k

O \ ,
\o -Z.&
AU3
U'Z-
ca

TP.A ;
Ç2.\CPj

D2JA A
C2_\/

lC 2G,TL074
R32R30

AW
2200

+15^0- K} AW
120Kî«I C3éC34 C35

D73+5v.oT . T -I. '

_J_C37 JC38 JC37

T I T

R31R 28 -L C1bC 25
220 K+ 5 v. o 1/50AW AAA——|C40SG“ 10K 10K - DG

DG --15 V,«*

TIB BOARD
BOARD NO . 1-619-177-11 S HIGHER
APR-5002/5003V9-81 9-82



TTS VVT Main UnitMain Unit

VVT BOARD (T —9413—749—l)
Component Side

APR-5003V ONLYTTS BOARD (1-619-178-11)
Component Side

R 36VVT T —9413 —749 —I
; M •2A > 0 3A TPS

Ä Ö
TP5o 7A

® ÇV #••Si^

Cl5&-»«
\•~sj» i# • •# s

# *0> ®
Ä

10*
© # '#

'' »

# \— V i«• J> •# # o
R 35

r. «Til # • *# • • • »
® •- /

«•
co

L^J 5A L^J 6 A L^J
« • •« » \

# •I
T ,# • .v-

m« $ •7
,.

SOLDER SIDE PATTERN ,°D, *> bPQP nin. . .... ...

C22©I C21 Tp4to Cl?
*

/ * •#>ï> V/* * «m $ <r'®-
CM ? • «cr

m m XC9‘\
~~Tlr ~N •*- * \9 / 9 I f« * ».y i

.:îLéJ- 4B :

_ * §
7s-• •*~~I #

*-v.1>XWNt
*»± m

#
\>« # • ®

^• #
7 - m

yR 27 «SM. « ±l7.f.
1 I ;• #t§ •'.S'

TTS BOARD Sïï r
afl icckd L

®'6B 7B5B

- SP«I•- G26 S? ms i l i l ED
0> s êû C29 ~ C30 7C C31» £
a: tr Q?•̂rmm m # %j f « #••

••lr-n-

CM ,«

I CI2 30

•, ' ® «Il
S 5 C V

#
/ . * -

C8 ^TsEUi« <•.V ««5^4-
o
TP9

*» ! !IC2 2/4
TL074 5

# #•* # -«\# «
°rO-à

4 •w*•#a: ®
°CM * *# \ ®

f
'N. ®

« \jf
R 24 O Or3* 4CI ^ 1 tC D6_2C. if -

- 3jR9, 2200 R11, 220K >- # «7 Wv # 996 -3 m m 9 # # •»«# n*•C6 100pF O«* mmi tjc4 2 SSK,
MADE IN U.S.A°SgjO^ •Yl

lIC2 1/4
TL074

RI5
R13A/W

R7,22K 2200

R3,680,1/4W
+ 15V<3 VSAr——©~

R5, 22K SOLDER SIDE PATTERNwv

cw cw
2 C53JiC3

AA ^ 10/25
D1 3IC1 nI iRD11EB2 3DM211 2 -15V

RV1 1
2000

RV21 C9
4 2000R6,22KR4,680,1/4W

-15V -S8 Wv 11AAAr 10
R10, 2200 R12, 220K8

Wv VW9
C1 C2

10/25 10/25
12

C7 100pF 14
I?1 IC2 3/4

TL074
GROUND -X ±T 13

R1, 10 X IC2 4/4 2200
TL074

x± R14Wv55» + 152 Wv+ 15V
R8, 22KR2, 10

3-15V - 15WV

TTS A 4

TTS B 5
D2

CNJ1 RD5.1EB2 RD5.1EB2NOTES; UNLESS OTHERWISE SPECIFIED:
1. ALL RESISTORS ARE IN OHMS, 1/6W, 5%.
2. ALL CAPACITORS ARE 0.1pF, 50V . CERAMIC.
3. C4, C5 ARE NOT INSTALLED.

TTS BOARD
BOARD NO.1-619-178-11 S HIGHER
APR-5002/5003V

9-849-83



VVT BOARD VVTMain Unit Main Unit

* 1 5V

A
C 36

1000 1 100CNJ480 is GO IN
SHIELD 1 R2 P3 DGINPUT 2 o 1JU2 91K 9C0— NCNC 3 2I I Tt 01

5532DG R3 s10K s R5
JEs 02 I t AAV

1000
sR 4 74HC 1511I%680 4 00I t 3 01 64 BIT SHIFT

REGISTER
1 4557

2 D2
1DG ! 03PINS NOT USED ; 10 - 13.24 - 28.30.32 - 34,38 .

50 ,51.56-58.60.628.63 -
GROUND PINS ; 1-5.17,35- 37,39.41-43.53.

558,64.
15 D4

5 71 4 D5 r f lO Tp 2 S74HC 153 1 3 6yD6 NC B
1 2 53 D7*5 VOLT PIN ; 22.HIGH SPEED

DUAL COMPARATOR
9 1 24 ±w-sv+5V 32 <T 5 1 3TP3 16 R[ 6 1 4 1 08 0 .NC DGR 1 0 15R 1 1 1 1

DTSELÜÜ 1318 4VITCWV WV 1500 29ÜB2200 100K 602 144 2 : 1 MUXÜT5V 9 A /B45Ü2-15 V
46UBR - 15 V 256 X 4 PROM

TBP 24 S10
W\R6 LEVEL CLOMP 1000 R 1 4 FM- 1 ENCODER

74HC 107
S1M 5V 74LS 189A R 241000D3 15*5V0_V\AA-

1000
R 71 2* D 4 74HC 00D 14 1R8 " n *5V o i l 3B 0A 1 2e- R6 NC*r TÏÏT3 VALID

VITC
2VW NC *SV D51 1 1 !R5 HJ 2BD10 J:C! TU2000 1 1 3 1 2034 _L DI 3 ADR

DÜB RDB
BOB RDC
DI2 ROD

0^REEN12 110 8 9 14 13 ÎH : R 4 DO KIS1 / 1 0 0 I t 1 1. 1 / 100_ 4 1 2 2T37 +SV R 3 D 11 4 7 1074HC 7 4 700R39 <
i00K :

R 2 D2137C Q i0 6 99DG B Q R! D3DG 59B BUT : 2 5SONY
CX 7913R

074HC00 74HC 14 R0: 375207 5 DI 1 13 B U6 3 2 3 87 1 1 1 44 2BB > 3CB ÜVR 74HC 74U3 W 1 0 B ol?_NC2 1 3 5 6 4 [7 2CB DGrp 4 SB7B 13NC r5 /00*5V DG 16 X 4 1 2 D74HC 14

2CC

R 1 2 R 1 3 1 1 81 4 RWM ’5CB ^CSY-AAA-
2200

WV 21100K 5CK0
SCK 1 74HC 126

15 3 Y0R0D6 648A 1 Y 15 Vo ODDRESS
COUNTER

216 1 11 Y3 D0
Y 2 D 1
El 03
E 2 D2

A 2 74HC 163 74HC 16349 8 5A3 3 35 1 2 ! 4 141BTB OR R QR Rr-T74HC 14 9 13 1344BTB QB B QB 3R 1 5 3-5 T0TE
BUFFER

2 23: 1 2 5 1 210PN*5V wv QC C QC CE 3 DG31
NCÜ- 6 1 1 6FH82 131 M E 4 6B QD D QD D? 15 7 15 9EVEN /ODD DETECT RCO IBNC ICO ENP,*5 V

R 1 6 9 *rn ENP 0*5 /
1 0 ?R 195600 1 0ENT 0*5 V ENTR 23*5V 2 : 1 MUX

74HC 153
WV- : 07 0874LS123 1 1TUB BUB82K1 000 5V0 1 1Y 1 74HC 74R 17 BUB 22I tP 4 ’ 435 329 1 0 JLNC 3B\v B QVÜD 74LS12314.500 MH>[- R 20 2B 20 1 D32N3904 r-4195600 CKO 9 2> AA,V V * 102 C8 52R 0 1 1 TTB 20

RX /CX
CX BO

NC5 71 000 6 1 2 3 3C0CX BO
RX/CX

101 1 Y -. 012/ 100 7/DG 7 61 u o 1 21 00 6Q3 R 2IR 1 8 \ Q 1 1 4— C4 -1- C5
22pF / I00 T~22pF / 100

92 R02N3904 C7 2RWV 1 M 110B2N3904 TU 1 05600 14.318 MHZ . 0 1 2 5V 2B 4CB800IC6 TP 659uS. DG20 ' 1 00c. 74HC 14

2CE

«- CKI 1A 390u5. 1 1R 2247pF 100DG O -SVWv
1 3K TP O CNJ481iz GND

DG GND1
GND2

5 / T 3 5
1 0uH

*54

155
6 -15

5V 74LS123 74HC 74 7 EXT LTC
54BUB B Q5V V5R OUT8R 37 R 38

$ 1013 1 BIB IQ NC DS 2 PLL

^ UNLOCK
1 0 9 MODE R1 21R D R313 614 4 1 0 MODE BCX TO

RX/CX
0 WV

15V <jJ
-15v«@

_
15 1000 RED DGC 1 3 SCO. 0 1 2 / 1 0 0 200 96uS.

UNLOCK
DETECT

R32
AW
5600! O^sv74HC 14

2CD̂ J
8TP5

P R34R30 < *5V Q \w 1.
5600TP7 20KTP8PLL PLL DIVIDER

74HC 163
2 : 1 MUX
74HC 153

+5V I t74LS123 74HC 4046 7 4 HC 163 *5V +5V
5V 74LS123 74LS 123tni 74HC 1535V 3 3 71 4 1 4 NCÜ-NCll-

NC -ÜL
NC -LL

74LS123 13 ! !11 >REF FB< NC QR R QR ENP
QB BUB

5 VBUB2D3 31 0 9 11e BUBl 13 4 1 BUB2D0 2Y
2D 1 R 1
202 BE

1 2 5..NC ER aBUB 2D2 2B 2Q 102 13 2 5111 2 5 21 1 4 2QIQ13 9 9 VCO OUT NC . QC C or R 36<IB IQ 201 2Y 2R 91 2 15 !900 90B313 5 NC -Ü-IQD D1 E O *5VE 1 2 WVD -40+5V QD Rl f l 2D0 CX BÜ
RX/CX

13 14 NCJ-2 642 15 7 15 BÜ CX
RX/CX

7 4 TO CX
RX/CX

56002D3 NC4 NC 0 OUT
1 OUT
2 OUT
3 OUT
VCO IN

RCO ENP RCO BCX TO
RX/CX

OGPI DGDG 115 71 0 6 9 5UDR 27 R 28 CNC C 15BE Cl 4C9 80B50B NCÜL
NCUL

10 633K 75K ENT 0+5V D20B
4 1uS.

1 / 1 0 0 . 1 / 1 0 020mS. 20mS.. 68/ 100
POLY

9Cl 1 1 40 UD
ENT <

BUB100 1% IS 2 : 1 MUX9 2 1 0. 0 1 2 / 1 0 0 5V R33 R3560mS. 30 *5V Q WV
510K

*5V'o WV
510K

OG 1 CR29910C
47K 74HC00
IS 9 TP982BC 74HC00

^——twBO
74HC 14Cl 2

-j- . 68/ 1 00
POLY

13 12 VCO OUT 1

T2CF
DG

DECOUPLING COPS PWR PINS DECOUPLING COPS PWR PINS MODE
TOBLE

TEST POINTS
IC INPUT SIGNAL+5V +5V GND IC +5V +5 V GND l sv <>INPUT X GRIN/LOSS2 C28 C29 C30 C31 C32 C331 R C23 C24 C25 C26 C27 C37C 16 1 /100 16 8 8B C31 , 1/ 100 C 1 6 C 1 7 C 18 C 1 9 C 20 C21 C2216 8

3 LOGIC LEVEL VITC 0 0'. 10. 1 0. 1 0. 1 0. 1 0. 1 0. 1 0. 1 0.1 0. 10. 1 0. 1 0. 1 0.1 0. 1 0. 1 0.1 0. 10. 112R Cl 7 ,. 1 / 100 16 8 9B C33 , 1/100 14 7 LOGIC LEVEL SYNC4 100 100 100 100 100 100 100100 100 100 100 100100 100 100 100 100 100 100
BY- PAL3R C 18 ,.1/ 100 16 8 1C C3 2 1/ 1 0 0 1 6 VERTICAL DETECT8 5 0 PASS EBU

DG6 FRRME DETECT B4R Cl 9 .. 1 / 100 16 8 2C 714 +5V+5VNTSC
SMPTE

FILM7 PLL REFERENCE 15f l C20 ,. 1 /100 16 8 3C 14 7
8 PLL FEEDBACK 74HC 1076f l C21 . . 1 / 100 74LS12316 8 4C 16 8 VCO OUTPUT9 L5_ NC1 0 B Q3 lB7f l 8C22 ,.1/ 100 14 7 5C 71 4 13 J1 1 A Q NC 1 12 K8fl C23 1 / 100 IB16 8 7C C37 1/100 47,61 40.54 9 6T3 NC14 4NC 1CX Q NC

9R C 24 , 1 / 100 1516 8 9C NC 1RX 70B
2B C25 ,.1/ 100 714 4C0NOTES :

1 ) UNLESS OTHERWISE SPECIFIED :
ALL RESISTORS RRE IN OHMS, 5%, 1 /6W.
ALL CAPACITORS ARE IN MICROFRRflOS/ VOLTS MLC TYPE
ALL DIODES ARE 1N914.
ALL ZENERS ARE 1N5231B.
ALL IS RESISTORS RRE RROIRL LERDFORM, 1 /8«,METRL.

3B C26 ..1 / 100 16 8
UNUSED DEVICES4B C27 ,. 1 /100 16 8

5B C28 1/ 100 16 8

6B C29 ,. 1 / 100 714

BOARD NO.T“94i3“*749“"l S HIGHER
ÂPR-50Q3V

7B C30 ,, 1 / 100 16 8

9-85 9-86



CSL Power Supply

CSL BOARD (1-619-163-12)
Component Side

TP9

% a:

R48
Po

JW2
I

CSL

Q5f 1 Q6f ^£4m SOLDER SIDE PATTERN 1-619-163-12

g —88



CSL CSL Power SupplyPower Supply

CSL BOARD

TPI
+15VO TP A r

R6 10 1 1 BLUP.63 C31SS119IM 8W\ 4 IC 1 CWv 2 2 GRNDG10K - 1Z g I R1DI ?. 1/50 TL074 3 31000 ORN JC2C4R5CNJ-462 Cla.R62 R4 R2+5V . 1/5056K 4 4 WHT31 WvWv + © 1000CTL ERR HI TP3 100pF1 (REF1
NOT ON PCB

10K10K.1Z IC9R TP . 1/50as R64 CNJ46IR2CTL ERR LO R32WV * L.R28 +5V WVTL0723 10K - 1Z R8SHIELD WV 100KD2 1SS119R6S 1SK 100.1/4WR274 -wv-
10K.12

GND DGWV1SS119sa R31 I1000 +5VR21 +5V5SHIELD R26 R25^>+5VWV 14 10K.1ZO TP5

+15V<3-

WVTP6 -WVDS6 4700 C14 [13CAPSTAN TACH ? TP 100K TPIW IC4D 100074HC1325 12 R20R 17*« «30 1 N/CHCPL 2531 1 1000pF /503 470010KIC4R 2wv ;,87 74HC132<<] ^ sg
O

NPO2 390 3

11SS1193DG H Cil6 s R18
> 2000

24 . 1/50D6 74HC132 TL071 LIC5 CIS 5 8 R24R29 6 -1SVTP5 WVIC4BWV 4—< '
a R32 1SK 1000pF /5O 74HC132 DG180 R23CNJ-463 7NPOs C40 A/WDG1SHIELD DG 10K.1Z+5V

DG1/502 I R22CRPSTRN REF
10K,123CSL ON B R34 a R33

4 ©.+SV 4700(HI/ L0 1 CSLR Wv
100K

EH TP +1SV
74HC13214 A

i—ÏHlC10C/>
12 8a 11 1 1 BLU5IC10D+24V C8

77 I Cl B GRN74HC132 DG 2 26 ? c. 1/50 R9DG TL074 ORN1000 3 3
C7R12 C6 WHTR10 4 41000 WVTP4 (REF)

NOT ON PCB
TP 100pF 10K CNJ461B. 1/50

RI 1 L.
wvR16 D4 100K100.1/4U 1SS 119

DG

a C39
. 1/50 8 +24V +24V

+24V74C932
>TRCH

a R35 L03 1S AWv X CRPTSTRN
MOTOR

2 HI47K.1Z RD30EB3 C22—— >REF 2 a C16
T - 1P0LY—£N/C

IN/C
3 SH*12 a R42

—WV
10K.1Z

a IC6 14 CNJ460a IC7ü D8 . 1/50 c131 4
TL074I a a JW 1 DG Q4a R36

27K.1Z N/CDG JU 2SC2837a C18
R47

4700pFDG212 a RV2 R49a R43 TP10a R40
WV

8200.12
a C20

. 1P0LY

13K,123 50K WV 1000.52
1/4W

1 îz1G 1 2 A/W 1000WvDI a R37
18K.1 Z

RS210K.1213 +15V I —wv—
1000.52+ 1SVO

+5V © —
-15V

16 9 DG s JW2 [ «s R48 S 4-
3.3K >

R593SI WVD4 G4 G3 S4 JU D7CW 15 142 10K.121/4W6 12 C211SS1194 52 10 03 CfcD S3
DG212

11 54- a 010
1SS119 5 7 7 Q5D2 * IC7B; B R58DG 1000PF /50 TP96I8 s R38

47K.1Z
—WV 1

1000.12 LS ICI IB R56 2S8649G2 AS.B NPOTL074 TP-15V R54DGDGI , ,—Q B TP8 ra R66 1000 . !a TPI 1 a ICI IR TP s R4427K Q6Jj 1274HC13274HC132

I
TP WV

r RD5.1EB2 -L C23
a 09 -T . 1/50

2SC2837 3W41 10K.1Z6 -15V3 5 R53DG DG2 10a R67 a R41
—WV
10K.12

1000.52
1/4W8aIC10B

a DSI LN28RP
WV a IC7 lSIC10R 9100K

PG PG 10K. Î ZTL074 a R4S
20K.12

s R46
20K.12

a C24
. 1/50

a R68 /77 /77OG
a C17WV

1000DSDG
DG0.01 R55"UNLOCK“ a RV1

3 S0Ka R39
WV

7500.12
a C19

. 1P0LY

wv
î 10K

S3

aR57 HI1WV
2 LO270K TIMER

+24V N/C 3 NC
A CNJ4S4+15V

IC12 a IC!4 DGï31 3 17815 73L05R
CNJ-951

2 2+ +TPI 2 C26 C27 a C31
. 1/50

B C30
. 1/50

GND 1 +5V OC25 22/35 -nsvo22/35 XTP XL 1 100/10 GND C33 C32+5V 2 rrr-n 2

2RMP
. 1/50 . 1/50

NOTES :
UNLESS OTHERWISE SPECIFIED :

11RLL CRPflCITORS VALUES RRE IN MICR0FRRRDS/V0LTS.
MULTILAYER CERAMIC TYPE

21RLL RESISTORS VALUES ARE IN OHMS. 52. 1/6W .
VERTICAL LEADF0RM

31ALL 12 RESISTORS ARE IN OHMS. 1/8W
RADIAL LEADFORM

4) GROUND POINTS SHOWN
REFERENCE GROUND BY INDIVIDUAL PATHS

5) 03. 04, 05, 06. IC12 AND IC13 ARE
HEATSINK MOUNTED

6 ) aa DENOTES COMPONENTS OMITTED FROM APR VERSION
s DENOTES COMPONENTS OMITTED FROM PCM VERSION

GND 3
DG C35 C34FI+24V 4 . 1/50 T - 1/50XIC13

4A -15V-24V 5 2 37915 -15V NEXT DESIGNATIONI C 41
1 0 11C28 C29AG ARE RETURNED TO DS 2

IC 15
JU 3

22/35 •— 22/35 +SV © X 1C37 1
.1 /50

C36 C38
T . 1 /50 . 1/50 L 2X X Q 7

R 69
RV 3
TP 13

DG
PG DG CSL BOARD

BOARD NO.1-619-163-11 & HIGHER
ÂPR-5Q02/50G3V

/7T7

g~89 9-90



PDB PDB Power SupplyPower Supply

PDB BOARD (1-619-171-11)
Component Side

ABD c

1

S I —6I9—I7I— I|

2

*
3

m SOLDER SIDE PATTERN 1-619-171-11

9-929-91



PDBPower Supply

PDB BOARD
CNJ <\ö I

GNJ 900 6 SAFETY GND
I M /CSAFETY GNP 5
2 A.C . WSWICHEP TO POWER SWITCHA. C . HOT

TO A.C. INLET A.C . SWICHEPN/c 3
A.C. COMMON 4 2 NEUTRAL UNSWICHEP

I NEUTRAL SWICHEP

-* CNJ 916
A.C. COMMONJO

9 M/C

6 /ooÜ
7 / / oTT

TO POWER TRANS -
FORMER

6 / 2oU
5 A.C - COMMON
4 M/C
3 /00 X7CNJ 906
2 / /.eyLOG- 1C GND !?2 1

/ 2ol7+ 5 VOLT LOGIC 42 2
N/C 3TO LNT

115 VOLTS 4
5- 15 VOLTS

[ 5 VOLT GNP 6

CNJ 904
LOGIC GNP 82 1
4 5 VOLT LO&IC -42 2

3M/C
TO TIB + 24 VOLTS 4

524 VOLT GNP
+ I5 VOLTS 6- IS VOLTS

8!5 VOLT &ND

CNJ 9o5
LOGIC GNP » ! 1 *CNJ707LOGIC GND 4 t 2

+5 VOLT LOGIC gI LOGIC GNP ft 23 j
+5 VOLT LO&IC gj 4 +5 VOLT LOGIC 922

TO CPU 5PDI TO CSL24 VOLT GND3+ 24 VOLTS 6 4 +24 VOLTS
24 VOLT GND 7 - 24 VOLTS

8+ 15 VOLTS
9- 15 VOLTS

1015 VOLT GND a
CNJ902-1

CNJ 9o8 - 36 VOLTS1+ 36 VOLTS I + 36 VOLTS2TO RMD 24 VOLT GND 2 24 VOLT GND3
OUTPUT FROM
RGC,RGD AND
&ND PINS,
or

- 36 VOLTS 3 - 24 VOLTS
+ 24 VOLTS5

CNJ911 15 VOLT GND6
ANALOG &ND »2 - 15 VOLTS1ANALOG GMP 8-2

+ 18 VOLTS
2 +15 VOLTS8
3 7 N/C- 18 VOLTS 4 - I B VOLTS10

TO ADM + 5 VOLT AUDIO 5 + 18 VOLTSH
+ g VOLT AUPIO 6 ANALOG GND 42

ANALOG GND »1
/2

AUDIO /PI& GND 1 i3
AUDIO/PIG GND 2 CWJ 902-2«M /C 9

CNJ 912
ANALOG GND 41
ANALOG GND # 1 2
+ 18 VOLTS 3
- 18 VOLTS 4 *TO ACM CNJ 9035+ 5 VOLT LAMP
LAMP GNP 6 LAMP GNDI

+ 5- VOLT LOGIC #2 AUDIO/DIG GND7 2
8+ 5 VOLT LOG/C »2 OUTPUT FROM

RGA, RGB AND
GND PINS.
Dt'RG- !

3 +5 VOLT LAMPLOGIC GND g2 9 +3 VOLT AUDIO4LO&IC GND 42 iO 5 +14 VOLT UNREGULATED
+5 VOLT LOGIC 3 j6

CNJ 910 LOGIC &NP fff7
1LOGIC GND S2 8 +5 VOLT LOGIC P2LOGIC GND 32 2 9 LOGIC GND #2+ 5 VOLT LOGIC #2 3

P&+ 5 VOLT LO&IC # 2 4
1000 5%TO ALN LAMP GND 5 •—-wvLAMP GND b

D1D2D1+5 VOLT LAMP

S R5

7
1N40045600+5 VOLT LAMP 8

N/C 9 D256KN/C JO 1N4-0Q4-m
Rl

1000
[5R3 -2J+

^ cw

IOK VipvS*WV 3 IC1
2000 1

LM3IIft
R2 C2Cl t

220/25 ^
220/253&O0

*nNOTES:

UNLESS OTHERWISE SPECIFIED,
1. ALL RESISTOR VALUES ARE IN OHMS,1/3W,1%.
2. CONNECTORS MARKED * ARE LOCATED ON

THE SOLDER SIDE OF THE P.C. BOARD.

PDB BOARD
BOARD NO . 1-619-171-11 G HIGHER
APR-5002/5003V

9-93



Power SupplyRGA RGBPower Supply

S/N; APR-5002 20001 TO 20615RGB BOARD (1-619-173-12)
Component Side

S/N; APR-5002 20001 TO 20615RGA BOARD (1-619-172-12)
Component Side

1-619-173-12SOLDER SIDE PATTERN

RGB BOARDRGA BOARD

+ 14V (N.L.)+14V CAPS
(N.L. LINE)

#6 + 5V AUDIO
4S0-

+ 14VTO CNJ D43 R3903 1N4004 #4KEY#5 .22,10%F1 4TO2 + 5V reg.5W7A CNJ903 + 5V
I —wv#8 3

1 R4
D510f2 MJ2955A —°\p21N40041 /2WCNJ H

960 1 KEYR2
1,10% CNJ1

Q35W
LM2940CT
-5.0 D7

\ 30D4
X R7

RD6.2EB21SS119 +-L C4 D7- - tL C3
C2 T1/ 50

1N4004R5Q1 2n,i/4W 10/25
47Q - - D62N3906 0.1/50 1/2W 1N4004

R1 MT2
180Q
1/4W

G
MT1

Q4D1
IT015PR5534S

IR6
•± >47(

C1 |1/2W
4.7/
50

" ALL UNREGULATED VOLTAGE LINES
ARE REFERENCED NO LOAD (N.L.)

RGB BOARD
BOARD NO.1-619-173-12
APR-5002

RGA BOARD
BOARD NO.1-619-172-12
APR-5002 9-96 (a)9-95 (a)



RG-“1 RG"“1 Power SupplyPower Supply

RG—1 BOARD (1-622-916-11)
Component Side

S/N; APR-5002
S/N; APR—5003V 10001 AND HIGHER

20701 AND HIGHER

1"622-916-11Ü SOLDER SIDE PATTERN

RG-1 BOARD

Di RD6.2EB2
91 2SD1133
92 2SC3182

02,3,4.0 1144084
83 2SC2603 04 UPCT880R 85 2SA 1I16

DB 30D4
06 2SA1265
07,8,9 1144004

07 LM2940
CMJ 988

TO CMJ 903 #8
TO U4V CAPS
TO CMJ 903 #5
TO CMJ 903 #8

4 *5V LOGIC
3 +14VQLTS
2 +14V0LTS
*5V LOGIC

DTCMJ 961
TO CMJ 983 #4^
TO CMJ 903 #3^
TO +14^ CAPS

4 *5V AUDIO R5 8.22/5VF3 4A
4-—<f\j> ÿ

86
3 *5^ LAMP “VWo <

2 •H4V0LTS Q5F4 4A1 ©D2 D4 D8
M M M

RB 18Fl 4Â 02 R3 8.22/5Ï
»- Wr—0— 84 87

O«» R4 D6F2 2A uPC 7885H LM 2948&-=> 4= 4 :>O <> <)

f: 0.47/2Ï81
4k

CO
Q 4 4»4»cu o — 2̂5T ©‘T T3 ©O' LD Q m a

LDID '5'°^ cn© m
>

^ LD
O **> CO

© ©

ai LD © C-oa o oo o
Q

/77

RG-1B0ÂRD
BOARD NO.1-622-916-11 S HIGHER
APR-5002/5003V

9-95(b) 9-96(b)



Power SupplyRGC RGDPower Supply

RGD BOARD (1-619-175-11)
Component Side

S/N; APR-5002 20001 TO 20615S/N; APR-5002 20001 TO 20615RGC BOARD (1-619-174-11)
Component Side

m SOLDER SIDE PATTERN 1-619-175-11
as 19 175 1M r ER tv

RGD BOARDRGC BOARD

+ 18 volts -24 VOLTS

00#11 *- 18 volts+ 18V 0145TO 1N4004D7.1N4004 D14.1N4004CNJ902 _ #10 R2 IN4004- 18V IT*4 IT*.33
F1.5A 07F1 -15 VOLTS5W R12.0.33Q.5W

~or\ j>- 32V N.L. CAP • MC7915CK3 -WV- 32V AAA,
097A 013a 00KEY R11 jfc R022EB3°-AD27EBlR4 Q3 MJ2955A + 18V2 D4.1N4004 - 18V MJ29SSHD11.1N40041010 2N3055H 3: 010

1N4004
•M n+ 32V 1/2W1 /2W R13 :: 012

1N4004
cia V.U
10/ -r--i-' cg

* 1.0 /TPR12 R8+ 32V -+ 32V N.L CAP ' 1 470 47,1/2« 47, 1/2W1/2« 2S50 50CNJ c SGQ7 M2Q 2R3.1Q.5W R8.1Q.5 W—vw—M-
M2962 CASECase 22M R10 PILM317KLM337K B Q10 MlMl OS06 D10 012D3 D9 09MJE10S1/2«^2 \ RD22EB32 Ü 02

C12 ^ S '. 7/ —rr > 47
* 1/2«

ITOtS1SS119RD22EB3 IT01S30D430D4 R16 R141SS119
D16 ï [ I1N4004

Ü-

^ £ 47
ca t

4.7/
1 D15.2 [

1N4004
1+240Q 240Ö OilQ1 •J-'Cll

;l.B/50R5 * -• RD27EB1 -T-R92N3904 1/2«+C1 C2 505S470 47QC6C5 D131 jiF/50V Q5 1/2W ~K1/2W0.1/50 1|jF/50VD5 * -
1N4004

1N40040.1/502N3906
CNJ1-2R7R 1 M2N

3900
1/4W

390Q

.e> 1MW

V J PR5534S

9 - 36 VOLTS
TO 36V CPPS+M1./ Q4 Q6R13R15 M 8 •36 VOLTS 24 VOLTSC7 ' j-

10/25 !
C3

10/25 + k < 3.16K
) 1/8W

7C 127 -2IT015 IT0153.16K #5 7 •74 VOL 1SC11 10 CNJ 90.’#4 01I1/8W 0)6 - 24 VOLTS Tr0.1/50 *1%1% 06CIO 5
1N4004#8 -«!0.1/50 •15 VOLTS4C9 -r- 10 CNJ 902 1N4004R 15 R 14C8 # 7-,R6 3 -15 VOUS+1/50 F2.5A820 IK 01 IS VOLTS;47Q +V FAN?

"Ô VyO c x.1/6W1/8« MC7815CK+C4 TO FAN1/2W 4.7/ GROUNDI IX IX 034.7/ 04!50 04 *•r RD22EB3^ RD27EB1CNJ1- Î50 2N3055H015
2 C D2RD18E83 i05 R3R 4 *_L ci C2J- C4

T 0.1/
R6 IN4004

IN4004 47.1/ 2«470 10//77 47.1/2«/77 1.0/F2 1/ 2« 2550 50
°r\ j> GG M2M2

R 5 i TÀ f7A 1/ 02
NJE20S> 1 K

!/2W
MlMl Q305

„ •1C6I ITOI5ITOI S

i I"LL R7

^ S *7.
07 LLCS

" ‘ RD27EB1 -̂. 1.0/50
4.7/4.7/ 1/ 2«1/2« 5050

• ALL UNREGULATED VOLTAGE LINES ARE REFERENCED NO LOAD (N.L. ).

RGD BOARD
BOARD NO.1-619-175-11
APR-5002

RGC BOARD
BOARD NO.1-619-174-11
APR-5002

9-98 (a)9-97(a)



RG~2 RG-2Power Supply Power Supply

RG-2 BOARD (1-622-917“11)
Component Side

S/N; APR-5002
S/N; APR—5003V 10001 AND HIGHER

20701 AND HIGHER

RG-2 BOARD

DL,6 RD27FB2 01 2SD667
02 AC03FGMAY
03 2SB857C
04 2SA1265
05 uPCT915H

06 2SB647
07 AC03FGHAT
08 2SD1133
09 2SC3182
910 UPC7815H

014 2SA1115
915 2SA1265
916 uPCTBISH

Dll,15 30D4 911 2SC2603
912 2SC3182
013 uPC7918H

03,4,5
8,9,10

1N4004 012,13,14 1144004
16,17,18

CMJ982
#11 5 +18V0LTSTO CNJ902

4#10 -18VQLTS
TO -32V CAPS 3 -32VÖLTS

2
TO *32V CAPS 1 *32VGLTS

D4R19 680 D12
M fAAAr

95 R13CNJ963
Fl 4A RI 0.1/5V

VA—f
04 F5 5A—Cf\j>— f

0.27/4W 912uPC7915HTO -36V CAPS
TO *36V CAPS

9 -36V0LTS
'- Cf > @ nerAAAr<> «—o 4Q

918 +36V0LTS ©911* si
©R2 cuF2 4A#5 7 F24V0LTS CD K-15 93 D13TO CNJ902

o

CU
#4 6 -24V0LTS «<9 onH 913.Y5

> ID UPC7918H#8 4 +15V0LTS £K HS
T > ”0CDTO CNJ902 s?7'»- ID"T+ŒL DU#7 -15 V 0LTS3 oCD LDID

LD2£ Q © Q
2 +V FAN © s—-3<3 «3-J- *-» ©

5 iD°nGROUND1 cu ***• CD *o 2OI T̂ VoID Q
22oa O' oCJ

*

D16D9R20 630
HHAAArR7 910 R16F3 4A 0.1/5V

MA;—f—
91599 0.27/4Ï

#—VA—f—
F6 5A
<f\j>—^uPC7815H

!Pgr& O'>

96 5B

014
5Ï
5V

cu® CUR8F4 4A
D1715 08 Icu fc- w<s> oJxf 016

© CD
>tL•§» uPC7818H03 w <2'^4 © © 02 D15> ©2*: IDCO

IDCU S QQ
LD

© -±r©sr «
©-̂- -̂5'CUCNJ999 CD ID CD©•f

LDCD ©
2 +V FAN © aQ 03CDTO FAN oo oo o o
1 GROUND

mRG-2B0ARD
BOARD NO.1-622-917-11 S HIGHER
APR-5002/5003V

9-97(b) 9-98(b)
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Power Supply POWER SUPPLY WIRING POWER SUPPLY WIRING Power Supply

S/N; APR-5002
S/N; APR —5003V 10001 AND HIGHER

POWER SUPPLY WIRING 20701 AND HIGHER

BLKC= 1 SAFETY GND
AC HOT

|66 REDSAFETY GND

io2 ©5 0R& oAC UNSTITCH
AC SWITCH
NEUTRAL UNSW
NEUTRAL SW1T.
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