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Information for thses sections is included in BR5A5
Disk Storage Unit, Publication No. 83302300.

SECTION 1

GENERAL DESCRIPTION

SECTION 2

OPERATION

SECTION 4

'THEORY OF OPERATION
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DIAGRAMS
INTRODUCTION

This section contains diagrams that logically describe the DSU in terms of the func-
tions which the unit performs. Figures 5-1 through 5-13 are flow charts, simplified
circuits, and timing diégrams that describe the First Seek function, the Power Off
sequence, the Direct Seek (forward and reverse) function, the Return to Zero function,
the Read/Write operations and Head Advance timing, The logic diagrams for the unit
are provided on pages 5-14 through 5-37, The unit power supply schematics are
located on pages 5-38 through 5-41, The operator panel schematic is found on page
5-42, Schematic diagrams for the logic cards are found at the end of the section,
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AND BRUSH
MOTOR POWER

RPM >2000

SPEED RELAY K5

CYCLE COMPLETE YES
{GND TO LOGIC VIA S301)

SEEK FF,
SET DIFF COUNTER CON-

TENT TO 495(CMPLM OF 16

400 MS DELAY

SWITCH TRANSFERS

NO o
CONTROLLER ENERGIZE SE- START INDICATOR DISK MACK \ yee
POWER ON QUENCE RELAY KI FOR THIS UNIT INSTALLED
) FOR- UNIT © LIGHTED ON THIS UNIT
REMOVE SPINDLE
HYSTERESIS
BRAKE POWER
NO NO
: SET LOAD FF, FWD LATCH .
APPLY SPINDLE IS DISK PACK ENERGIZE 1S 8RUSH ' ) INITIATE A HEADS LOADED READ /WRITE

HEADS LOAD

HAS THE 400 MS
DELAY TIMED
ouUT . YET

ENERGIZE POSITIONER
POWER RELAY K4

APPLY +40V TO
WRITE LOGIC

O 00%20¢EEs

NO .
NO
- CLEAR LOAD FF
HAS FORWARD ACCELERATE IN REV CONTINUE REV BETWEEN TRACK 64 BETWEEN TRACK 32
END OF TRAVEL YES sé%ﬁrm}oééggen REACHING 50 IPS START A 400 MS MOTION AT 50 IPS AND 32, DECELE RATE AND 0,5, DECELERATE
BEEN DETECTED CONTENT TO 105 IN 80 TRACKS DELAY UNTIL 64 TRACKS FROM 30 IPS UNDER CONTROL OF D/A
- (CMPLM OF 406 ) REMAIN (TO TRK 00 ) TO 25 1IPS CONV AND DESIRED VEL GEN|
f NO
AMPLIT ] —
SET FINE LATCH LOGIC MON|TORS LT i WHEN AMPLITUDE HAS 175 MS YES HAS 400 MS ENABLE ON SEND SEEK
WHEN ONE AMPLITUDE . OF FINE or v ia.5 A IMSO"I?:I(SNSTgFP gf&’ DELAY TIMED DELAY TIMED Y LINDER FINISHED TO
Y 3 CONTRI
TRACK REMAINS POSITION ANALOG SIGNAL INITIATE L7AMS DELAY RIAGE (TRACK 00) ouUT YET ouT YET ONTROLLER
YES
SEND SEEK
INCOMPLETE TO
CONTROLLER

Figure 5-1.

Power On/First Seek Seauence
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NOTES:

SEQUENCE RELAY,KI ___|.

SPINDLE MOTOR

C
BRUSH MOTOR iR
SPINDLE SPEED, KS . > 2000 RPM b
POSITIONER
POWER, K4 !

: y T
“je—sd-— 10 SEC (ARPROX)
SPEED DELAY, 1507 —o |

LOAD FF, K604 .._._,,_.___J l—__-.

T (D 80 TRACKS ACCELERATING FROM O TO 50 IPS.
A.
B.
C.
Ny

50 |PS UNTIL 64 TRACKS TO GO.

32 TRACKS DECELERATING FROM 50 TO 25 1PS.
31.5 TRACKS WITH VELOCITY DECREASING UNDER
CONTROL OF D/A CONVERTER A637 AND
DESIRED VELOCITY GENERATOR A631.

. CARRIAGE MOVES LAST HALF TRACK AND IS HELD

STATIONARY BY FINE POSITION ANALOG SIGNAL.

@ CARRIAGE TURN AROUND AREA.

@ DIFFERENCE COUNTER IS INCREMENTAL (COUNTS
UPWARD ONLY). CONTENT IS ALWAYS THE COMPLEMENT:
CMPLM OF 16495, CMPLM OF 406 = |05, AND CMPLM

E%gﬁ?sn ________}——'ﬂ]_______ OF O =511,
FIRST SEEK, K503 ] : y 1
grifsl.e. 1517 @P__H_r__{'_—'f '

SEEK FF, KS00 [ ‘ e——

COUNT INHIBIT, 1516 ; I INHIBIT L

1 |
FORWARD

CARRIAGE MOTION m

HEADS LOADED Ly K

CYLINDER } Yo T408
(TRACK) PULSES

T405 T404 T403 T402 T40! TO!l

i, B

FORWARD END OF
TRAVEL, A693

sopsec—| |o- :
Y502 L : B - |
|
T=406 STROBE, vsos@ twsee)
|
Y504 | oo 1 sEC

T=406 ENABLE, K506

GATED CYLINDER

T405 T404 T403 T402 T40! ’L TOl  TOO
Ll |

(TRACK) PULSES TO
DIFF. CTR, 1584 : ! , |
REVERSE ot —:It@_".]
CARRIAGE MOTION , " ' ! i A
i
| i
SON—
FINE LATCH, 1634 ' | ]
| A 175 M8 —{-——-|
- I i
ON CYLINDER, I63| : : . : . ]
REVERSE END OF | —
TRAVEL, A683 - :
SEEK FINISHED OR —
SEEK INCOMPLETE — —
: } ! l
CONTENT OF DIFF
COUNTER @) T ] aes ] 105 Jioslior] 108 Tos10 | | sit
8N37

Figure 5-2,
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Power On/First Seek Timing
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EACH TRACK PULSE
FNCRIASZS OIFFERENCE
COUNTER CONTENT

8y 1

S
UNIT RETURIS CONTROLLER SENDS NEW ADORESS CONTROLLER SENDS
OPERABLE |—o1 NEW ADDRESS AND | ISSET NTOCURRENT |—=»! seek TaG aND -—-@
CYLINDER SELECT TAG ADDRESS REGISTER CONTROL SELECT TAG
ONIT 62 - LOGIC-DETERMINED CARRIAGE BEGINS TRACK SERV‘D DETECTION CIRCUITS ©St
NERAT STATUS (SET/CLEAR) ACCELERATING AS SERVO GENERATES POSITION > POSITION SIGNALS TO
©__. ANY SEEK PULSE ENTERS 000 (TRACK) COMPARES POSITION SIGNALS AS EACH DERIVE TRACK PULSES
- STORAGE fF ERROR AND VELOCITY —»t TRACK IS CROSSED {AND FINE POSITION
ANALOG SIGNALS, NOT
USED UNTIL T 2 1/2)
STOP CARRIAGE @
ACCELERATION AND )
SERVO AT 50 IPS
~
DIFFERENCE -
COUNTER CONTENT T SreDuCER CONTINUE TO -
(POSITION ERROR) SPEED ACCELERATE CARRIAGE
OF < 30 IPS?
> 647
)
NO
DIFFERENCE REDUCE GAIN OF
COUNTER CONTENT YES POSITION ERROR SIGNAL HAS 1,75 'MS DELAY YES | SEND SEEK FINISHED
(POSTTION ERROR) 10 DECRLERATE TIMED OUT? TD CONTROLLER
< 64 BUT > 327 TOWARD 28 1PS
NO
NG
DIFFERENCE DIFFERENCE SWITCH SERVO CONTROL
COUNTER CONTENT NO COUNTER CONTENT TO FINE POSITION 1S FINE POSITION YES START A 1.75MS 1S FINE POSITION YES
(POSITION ERROR) (POSITION ERROR) [——>1 ANALOG VHEN VELOCITY ANALOG SIGNAL DELAY AMALOG S IGNAL CAPRIAGE MOTION STOP
Z32 WT > 17 1521 INTEGRATOR CUTPUT <0.5v =0?
=125V .
YES No
ALLOW D/A CONVERTER
OUTPUT TO PROVIDE
POSITION ERROR
SIGNAL
©
w
w
o
N
=
o . .
<) Figure 5-3. Direct Seek Sequence
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CAR STROBE

.@OsiTo (0
Qoeari @
Oeir2 @
OeiTs 8
D eiTa ue
@ BIT 5. (32)
Oeaite (64
OBiT7 t128)

O BiTs (256
BFF GOUNTER
SEEK FF K500/501
FINE LATCH, 1634
ON CYLINDER, 163

FORWARD
CARRIAGE MOTION

CYLINDER (TRACK)
PULSES, 1590
FORWARD LATCH, I51|

SEEK FINISHED

83302400 C

NOTES:

@®0Mo

Q @

®

FILE BUS OUT (FBOUT) LINES

80 TRACKS ACCELERATING FROM O TO 50 IPS

16 TRACKS AT 50 IPS

32 TRACKS DECELERATING FROM 50 TO 25 IPS
31.5 TRACKS WITH VELOCITY DECREASING UNDER
CONTROL OF D/A CONVERTER A637 AND DESIRED
VELOCITY GENERATOR A63!

CARRIAGE MOVES LAST HALF TRACK AND IS HELD
STATIONARY BY FINE POSITION ANALOG SIGNAL
SEE DETAIL BELOW:

TAG [ Je—{ 250 ns im)

i
A6 ! ~o{" Je-350 NS (MIN)

FBGJT._._rr-

150 NS (MIN) =3 feo] Jo—i50 NS (MIN)

DIFFERENCE COUNTER IS INCREMENTAL (COUNTS
UPWARD ONLY). CONTENT IS ALWAYS THE
COMPLEMENT: 511 = CMPLM OF O AND

351 = CMPLM OF 160.

51|

350 —— INCREASING FROM 350 TO 510 ——————»

511

nn, o unam,  an h

*NOT USED BY DRIVE

Figure 5-4.

8N38A

Direct Seek Timing
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SET LOAD FF, FORWARD
LATCH, SEEK FF, SET

2 INITIATE A
—> DIFF COUNTER CONTENT F——3
T0 495 400 M5 DELAY
(CMPLM OF 16)

NO
UNIT RETURNS IS READY SIGNAL YES CONTROLLER SENDS
| OPERABLE SIGNAL RECEIVED AT COMMAND TAG

TO CONTROLLER CONTROLLER? AND RTZS BIT
HAS THE 400 MS
DELAY TIMED YES
QT YET?

NO
NO

HAVE FORWARD
END OF TRAVEL AND

CLEAR LOAD FF AND
FORWA2D LATCH

ACCELERATE IN REV

START A 400 MS
LAY

CONTINUE REV
MOTION AT SO IPS
UNTIL 64 TRACKS

BETWEEN TRACK 64
AND 32, DECELERATE

BETWEEN TRACK 32
AND 0.5 DECELERATE
UNDER CONTROL OF D/A

—0

FIRST EVEN TRACK SET DIFF COUNTER ——» REACHING 50 IPS > E— e
PULSE BEEN CONTEXYT TO 105 IN 80 TRACKS REMAIN (TO TRACK 00) e CONV AND DES IRED
DETECTED? (CMPLM OF 406) To 251PS VELOCITY GENERATOR
NO
] WHEN AMPLITUDE IS
SET FINE LATCH LOGIC MONITORS WITHIN 0,5V OF OV T HAS 1,75 1S YES HAS 400 S NO SEND ON CYLINDER
WHEN ONE/HALF |—>| AMPLITUDE OF FINE —1 (0.5 MIL FROM TRACK 00) MOTION OF CARRIAGE DELAY TIMED DELAY TIMED ENABLE ON CYLINDER ] T CONTROLLER
TRACK REMAINS POSITION ANALOG S1GNAL| INITIATE 175 MS DELAY (TRACK 00) T YET? 0UT YET?
YES
SEND SEEK
INCOMPLETE TO
CONTROLLER
8N 144
Figure 5-5. Return to Zero Seek Sequence
A
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RTZS ) - u

|
LOAD FF, K504 o] —______l !

FORWARD LATCH, I5! l‘l)

¢

o0 00000000

%

FIRST SEEK FF, K503 [ ) |
~ T=16 ENABLE, 15I7©
|
1
SEEK FF, K500 — ] {
COUNT INHIBIT, 1516 INHIBIT I
FORWARD ]
CARRIAGE MOTION m
CYLINDER :"°' T405 T405 T4O4 T4CS TA02 T4O! Tor
(TRACK) PULSES |
I l—l I
FORWARD END OF 1
TRAVEL, 1670 1 ]
' 80 U SEC— ju =
Y302 : i
]
1
Y:406 STROBE, vsos® | poec—ofle— i
! [
I
Y504 , ~wf" e 1 usEC |
|
® | |
T:406 ENABLE, K506 F-! :

GATED CYLINDER T405 T404 T403 T402 T40! TOl 70O )
(rice] Fses o : T A

DIFF CTR, 1584

] ] | | r i
REV CARRIAGE MOTION m—-@———.m___

|
| | |
1 [
FINE LATCH, 1634 | [ i
! - LTS MS—w  |e—
!
ON CYLINDER, 163 ! ]
REV END OF —
TRAVEL, A683
]
|
SEEK FINISHED : I
|
CONTENT OF DIFF !
COUNTER @) 511 | 495 105 106/107] 08 TO 510 | 151
NOTES:
(D 80 TRACKS ACCELERATING FROM O TO 50 IPS, ® CARRIAGE TURN AROUND AREA.
® A 50 1PS UNTIL 64 TRACKS TO GO. @® 'DIFFERENCE COUNTER IS INCREMENTAL (COUNTS UPWARD
B. 32 TRACKS DECELERATING FROM 50 TO 25 IPS. ONLY). CONTENT IS ALWAYS THE COMPLEMENT:
C. 31.5 TRACKS WITH VELOCITY DECREASING UNDER COMPLEMENT OF 16 =495
CONTROL OF D/A CONVERTER A641 AND COMPLEMENT OF 406 = 105
DESIRED VELOCITY GENERATOR A63I. COMPLEMENT OF 0:5I|
D. CARRIAGE MOVES LAST HALF TRACK AND IS HELD
8N39A

STATIONARY BY FINE POSITION ANALOG SIGNAL.

]

Figure 5-6. Return to Zero Seek Timing
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START

AND APPLY SPINDLE

REMOVE SPINOLE
MOTOR POWER

HYSTERES!IS
BRAKE POWER

IS DISK
PACK RPM <2000,

DE-ENERGI ZE
SPEED RELAY K5

| Removesov
TO READ/WRITE
0E - ENERGIZE .
| | START 300 MS POSITIONER POWER N
(APPROX) DELAY RELAY K4
AFTER 300MS POSITIONER VOICE

START 400 MS
(APPROX} DELAY

400 MS DELAY YES
TIMED OUT YET

ENERGIZE
EMERGENCY RE- >
TRACK RELAY K2

HAS HEADS
LOADED SWITCH
JTRANSFERRED YE

[¥es

APPLY -36V

AT 60 IPS

i

PRESS START SW
TO EXTINGUISH
START INDICATOR

INTERLOCK
CIRCUIT OPENS

DROP SPEED
ENABLE TO
READ/WRITE LOGIC

CARRIAGE MOVES
IN REVERSE
AT 16 IPS

-

READ /WRITE
HEADS UNLOAD

HEADS LOADED
SWITCH TRANSFERS

REV_HOLD

CURRENT TO PO-
_— SITIGNER vOICE -
K4

COIL UN
DE

CARRIAGE AT
RETRACTED STOP

UNIT POWER OFF

HEADS UNLOAD

!
)

HEADS LOADED
SW TRANSFERS

DE-ENERGIZE K2 TO
REMOVE -36V AT
COIt.. CARRIAGE
AT RETRACTED

SYSTEM POWER OFF

REMOVE POWER
AT CONTROLLER

ENERGIZE
EMERGENCY

APPLY -36V 1O |

POSITIONER  VOICE
AGE

f=——=1COlL. CARRI

MOVES IN REV -
ERSE AT60IPS

-

|

HEADS UNLOADED

>

HEADS LOADED
SW TRANSFERS

| RETRACT RELAY K2

Figure 5-17.

DE~ENERGIZE K2
TO REMOVE -36V
AT VOICE COIL,
CARRIAGE AT

RETRACTED STOP

Unit or System Power Off Sequence
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START SWITCH

HYSTERESIS
BRAKE POWER

SPINDLE MOTOR
POWER ENABLE

REVERSE
CARRIAGE MOTION

LOADED
R/W HEADS TOABED

LOADED
LOADED

HEADS
LOADED
SW STATE

REVERSE HOLDING
POWER TO CARRIAGE

SPEED RELAY K5

+40V TO READ/
WRITE CIRCUIT

POSITIONER POWER
RELAY K4

R/W HEADS g‘:g-:%

HEADS
LOADED
SW STATE

LOADED
LOADED

SPEED RELAY KS

+ 40V TO READ/
WRITE CIRCUIT

EMERGENCY
RETRACT RELAY K2

POSITIONER POWER
RELAY K4

REVERSE CARRIAGE
MOTION

NOTES:

]

@ CARRIAGE ENCOUNTERS RETRACTED STOP.

©, ONE AMP (APPROX) OF HOLDING -CURRENT APPLIED TO POSlTIONEﬁ UNTIL K5 DROPS.

@ CARRIAGE MOVES TO RETRACTED STOP AT 60 IPS.

C

Figure 5-8.

Power Off Timing

DI
|
| —Q
E 16 IPS
1
L
[
I
APPROX 300 MS
1
]
|
|
| |
I
| |
APPROX 400 MS
APPROX 300 MS§ —— e
i
<« INDETERMINATE »® |
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FIGURE 5-9
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INDEX ~={Je— 50 #SEC (+20,-10)

HEAD TAG @ 1

|
I
'
!
SELECT HEAD L

[ 20 ySEC (MIN

— -n!'—y (MIN)
1
t

o>» M

READ GATE —_—_r————]

|
|

READ GATE ] r— 35 uSEC (MRXT ” ]
]

M4 — 2%

WRITE GATE

|, 40 uSEC ,
[ (120 8ITS) |
|

4

ERASE GATE

|
|
!
|
|
|
:
|
|
|

25 LOEC X t
(60 BITS) |

|
]
|
— J-2,5 uSEC |

SECTOR FORMAT § @ @ @ @ @ é‘f @

of koo oo b o s o o] | a0 o oo weee

+15, NSEC NSEC
-25) NSEC NSEC + 1
NSEC

READ DATA TIMING WRITE DATA TIMING
(AT 1/0 CONNECTOR) (AT 1/0 CONNECTOR)

NOTES :

@ TOLERANCE GAP 1 - 120 BITS - ACCOMODATES PHYSICAL READ/WRITE TO ERASE GAP DISTANCE
AND ALLOWS HEAD SWITCHING AND READ AMPLIFIER STABILIZATION TIME, :

SYNC PATTERN 1 - 112 BITS -~ INDICATES BEGINNING OF ADDRESS AREA, CONTROLLER
MUST INITIATE SYNC BYTE (OR BIT) SEARCH MIDWAY THROUGH THIS PATTERN (REQUIRED
TO INSURE THAT HEAD 1S READING A KNOWN PATTERN EVEN UNDER WORST-CASE CONDITIONS
OF HEAD SKEW, RPM, AND INDEX TOLERANCES DUE TO DISK PACK INTERCHANGE),

@ ADDRESS - 36 BITS (TYPICAL) - TWELVE-BIT UPPER ADDRESS, 12-BIT LOWER ADDRESS,
AND 12-B1T CHECKWORD,

o HEAD GAP - 100 BITS (MIN) - ACCOMODATES PHYSICAL READ/WRITE TO ERASE GAP DISTANCE,
e SYNC PATTERN 2 - 112 BITS (MINIMUM) - INDICATES BEGINNING OF DATA FIELD,
o DATA FIELD - LENGTH DEPENDS UPON DATA RECORD FORMAT,

(7) POST AMBLE - 1 BIT - A PAD TO ENSURE THAT LAST BIT OF DATA IS NOT DESTROYED
OR DISTORTED,

TOLERANCE GAP 2 - LENGTH DEPENDS UPON FORMAT (SHOULD EQUAL APPROXIMATELY 2,5
OF SECTOR BIT CAPACITY). COMPENSATES FOR WORST-CASE CONDITIONS OF SPINDLE
SPEED AND OSCILLATOR TOLERANCES,

@ HEAD/DIRECTION TAG LINE SHOWN OCCURRING AT LATEST ACCEPTABLE TIME RELATIVE TO
INDEX: NOT TO BE CONSIDERED A TYPICAL RELATIONSHIP,

INDEX PULSE AVAILABLE TO CONTROLLER TO INDICATE BEGINNING OF TRACK OR CYLINDER,

Figure 5-10. R/W Timing and Format
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cT1-g

00vcoces

ol

SET HEAD

CONTROL TAG

BIT 1

BIT 7

BIT 3

BITS

END OF CYLINDER

HEAD SELECTED
(INTERNAL.}

— 3BUSEC |e— —I»| 3sUSEC |<_

i re rr
i JJ Jd
: {L [ dd
-++>20usecle—  7° l M_] L M M
READ GATE READ GATE

3

NHH re fi ||| 1
' 3 HEAD ADVANCE 39 || HEAD ADVANCE
[ M I
” || gl re i
1) —3J ] RESET
: HEAD
e re |
r 1 r v/ !
HEAD SELECT \
i
i
L e L
—dJ 3J
(C e
I 4J L___I w I
HEAD 17 HEAD 18
SELECTED SELECTED
8N4|
Figure 5-11. Head Advance Timing
- 0D 00000
\ <~ ./ N A ;i/ J )
. 'y :
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CONTROLLER 1 o e oo P00 CR4IUNITO
+36 SEQ 78| 78| —ye>+36v
L L-—--\{;/" SEQ PICK IN lui KOl |MTR sEQ
77|77 AL e
CR40 CROT
CONTROLLED GRD | |46
.
pioilJiol
(76|76
OFF 5308,
77|77 —Es,»—‘;'o%asv
9, 3 fON
78178 KOSA
LASTUNIT 1o P100]JI00 cralT!
7878 [z pie—+36V | KOI |
| A.[K0| MTR SEQ
TERMINATOR 77 |77 e e
CR40 CRO?
7 |76
J100|P100 P10I |ui0!
76|76 % |76
CRO? CR40 RT
»t 2 77|77 77 |17 -2E 8,25 +36v
MTRSEQ| K02 . 9, 3f0N KO!
ko1 H+36v 78|78) 78[78|  KkosA
CR4l \ -
8NI5A
Figure 5-12. System Power Sequence Lines
E
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DISCRETE COMPONENT INTEGRATED
DISCRETE COMPONENT CIRCUIT INFORMATION EXAMPLE: INTEGRATED CIRCUIT (GATES) INFORMATION EXAMPLE:
FUNCTION SYMBOL (SEE BELOW) X NAND « NOR FUNCTION SYMBOL
INPUT NO. 1 - Ar—s A Ad = AT L (SEE BELOW)
APPLICATION OF A 1 10 LOGIC TERM OR IDENTIFIER 8 N € e L LOGIC TERM .
Q15 INHIBITS (VERTICAL BAR) s > c 8 ¢ — OR IDENTIFIER
PASSAGE OF INPUT - OUTPUT TRANSISTOR (IF APPLICABLE) 1 ""ll — - 2
35 s —— EXAMPLE SHOWS ANALOG OUTPUT o 1.8 4
as20 |95 ¢ COMING FROM TRANSISTOR Q9. s PACKAGE / 1633 |3
0 ’39’ SIGNIFIES SOURCE LEAD OF AN FET. NAND NOR INPUT PINS L irizes2
INPUT NO. 2 - XXX _‘Q n AT Ay c a_TS PACKAGE OUTPUT PiN
INPUT APPLIED TO TRANSISTOR 24 10 87— p— 8 I
09. D" SIGNIFIES DRAIN LEAD LOCATION - c - [ -
OF FIELD EFFECT TRANSISTOR Qq i ! ¢ COC ELEMENT NO FOR
CIRCUIT LOCATED ON CARD PLUGGED INTO oL INTEGRATED CIRCUIT PACKAGE
(FET) CONNECTOR 27 OF ROW A (SEE CHASSIS MAP
DRAWING AT END OF LOGIC SET). TWO CARD .
SIZES USED IN UNIT. FULL SIZE PLUGS INTO INVERTER EXCLUSIVE OR LOCATION -
CIRCUIT TYPE DESIGNATOR TWO ROWS. HALF SIZE PLUGS INTO ONE ROW. : Ar— AL THIS TERM LOCATED AT GRID POSITION B2
(WHENEVER ENTRY 1S THREE LOCATIONS OF CIRCUITS ON FULL SIZE CARDS " s A L ¢ N ON CARD PLUGGED INTO CONNECTOR 28 OF
ALPHA CHARACTERS. CIRCUIT ALWAYS IDENTIFIED WITH TOP CONNECTOR OF b— & 1< 8 T ROW A (SEE CHASSIS MAP DRAWING AT
1S DISCRE TE COMPONENT AND INSTALLED CARD. LI 8 e END OF LOGIC SET). SEE DISCRETE COMPONENT
— G .
T EGRATED) EXAMPLE FOR CARD SIZE INFORMATION,
SPECIAL CIRCUIT DUAL OR INVERTER DUAL AND INVERTER
CHARACTERISTICS INVERTER A : — A A
1
OSCILLATOR FREQ. DELAY LI Aa™L_n 8] @ _Bla] 8
PERIODS. SUMMAT (ON REF 24 L [ —— P = L L Py = e c_lr—
VOLTAGE. ETC -, p 1 —a T
] s h o o L
— [ S—
FUNCTION SYMBOLS: SPECIAL INTEGRATED CIRCUITS INFORMATION EXAMPLES: ‘
RETRIGGERABLE MULTIVIBRATOR (S| T
IS AMPLIFIER Ix/o ANALOG SUMMATION OF DIGITAL INPUTS (REF GERABLE WULTIVIBRATOR (SNGLE SHOT) FUP-FLOP (TYPED)
VOLTAGE OUTSIDE OF BOX INDICATES OUTPUT +8v TIMING NETWORK (NOT_SHOWN ON SETSIDE LOGIC TERM
/B DIGITAL TO ANALOG SIGNAL LEVEL RESULTING WHEN SPECIFIED LIAGRAMS} PACKAGE PIN
CONVERSION INPUT (S) ARE NEGATED ) w7 i3] FUNCTION SYMBOL (SINGLE SHOT) O4s< |97
! s o~ 2] k402 CLEAR SIDE
x/pFf DIGITAL TO ANALOG xX/Y LEVEL CONVERSION TRANSMISSION LINE TO ﬁ- 8 J.’J‘o = PACKAGE PIN ' TN Pe :‘,‘é’ﬁ; LOGIC TERM
CONVERSION WITH LOGIC LEVEL. SWITCH STATE (GROUND OR OPEN) 3 161 \'\ﬁ LOGIC TERM " 805A2] ™ CDC ELEMENT NUMBER
ADJUSTABLE TO LOGIC LEVEL. LOGIC LEVEL TO PONER OUT- 4] _JBosa™ X" 2 L —be .
(ELECTRICALLY) GAIN PUT (TO DRIVE LAMP_ RELAY SOLENOID. ETC) so5S COC ELEMENT NUMBER 3 ——T o o—
4« ___ I
[ OSCILLATOR (FREQ NOTED DELAY - WHEN INPUT CHANGES TO A 1", A LOCATION s T 68usS Locimm
WV 0uTSIDE OF BOX) 200 NSEC DELAY OCCURS BEFORE THE *1° PULSE DURATION —=
1S PASSED ON - ' L L
/D>eD>  DEMODULATOR 4-BIT COUNTER/STORAGE ELEMENT DUAL DIFFERENTIAL RCVR USED AS SCHMITT TRIGGER
a AND GATE OR INVERTER PIN  COUNTER APPLICATION
FD FUNCTION y _ +sv
GENERATOR 1 OR GATE OR INVERTER 13 Me—seTcTRTozZERO L M I~ —Ilt {
. s UL ° w308 | b3 CDC ELEMENT NUMBER
528 5HZ FREQUENCY SENSOR oY ANALOG TO DIGITAL CONVERTER : - 3! l2 b 162 'l ocation
A e e e By (TS ~d A23A1 3
h iC TER OMMON
fI>(/Y  ABSOLUTE DIFFERENCE SENSOR  D/Y ADJUSTABLE ANALOG TO DIGITAL CONVERTER 9 1 i 9 s "Loctc TERM ' oy o, o2
(VOLTAGE VALUE OF DIFFERENCE [ Y passmasn BEUEEES NLLCAN N 19 FUNCTION SYMBOL
'"?'CSYEe OUS(S}':E OF g‘m n SINGLE SHOT 12 (o) | | PACKAGE I {SCHMITT TRIGGER }
WITH DIGITAL CONVERSION —_— PIN L1,
TER APPLICATION
A ADJUSTABLE SINGLE SHOT . R?S £ 2] LOGIC TERM  PIN
>4 SINGLE LINE MULTIPLE SELECT 2Yorre o meurd! ’_‘L‘,.% j| ‘:g;ig/«mcxme P 568
DETECTOR (EXCESSIVE VOLTAGE X/ /Y  ADJUSTABLE RINGING AMPLIFIER (DESIRED 13U - 1,2 12—
DROF OCCURS AT (NPUT IF MORE RESONANT FREQ SPECIFIED ADJACENT TO BOX) . SET REG 7O ZERO L e ol ) A“Zz"—‘ Qg sv
THAN ONE SELECTION IS MADE) - | SOV v -
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ITS SPECIFIED STATE

THE SIGNAL STATE REQUIRED FOR THIS SIGNAL
TO PERFORM | TS ASSIGNED FUNCTION 1S ADDITIONALLY
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GENERAL

Section 7 contains information on logic circuits, the criteria used in

determining the further usability of read/write heads and disk packs.

LOGIC

The logic used in this device consists of two styles of circuits: dis-
crete component and integrated circuits. Discrete component circuits

individually identifiable resistors, capacitors, transistors, etc.

PHEYSICAL DESCRIPTION

All components of the logic cards (Figure 7-1) are mounted on one side
of a printed circuit board (PCB). The PCB card is 6.075 x 4.85 inch.

O00000000O0

The female connector of the cards mate with wire wrap pins extending

through the chassis wire wrap board. The logic cards functions are dis-

persed from the reverse ends of these pins through wiring installed
using the wire wrap technique. Cards installed in the logic chassis are

restricted from vertical and horizontal movement by card guide spacers.

Numerical designators (1 through 99) are etched on the non-component side
of the board to identify each transistor. A 4-character alphanumeric
designatcer is etched on the non-component side of the board to identify
the card type. A matrix code (alphanumeric) also appears on this side.
Non-amplifying components such as integrated circuits, resistors, capa-

citors, diodes, etc., are not marked.

Pin Assignments

The PCB card contains a 62-pin connector. Connectors are mounted along

the shorter dimensicn on the component sicde of the bkoard.
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COMPONENT FoIL
SIDE END SIDE
TEST '
ETCHED MATRIX
POINT TWO LOGICﬂ PIN 1A
/ CHASSIS ROWS PINIS /\
A o IR qu T 4 3 > | 1A
0= .
° o © T~ DISCRETE . -
COMPONENTS | .
PIN || 1 -
T8 ™%ee FULL -SIZE .
| 0] 2’,’;/” | CARD
‘ ‘ INTEGRATED ' -1 ——1—.-"-‘::’:—:'.‘.] —_—
1 E::::]/ CIRCUIT | ! 3 b
z / . _[__ ' ......‘:.’.
PIN | e o |
o E
IR !
PIN 43\ | |
PIN 34A
NOTES:

@ INTEGRATED CIRCUIT LOCATED AT BOARD MATRIX D2 .

2. ON LOGIC DRAWINGS, CARD PINS AND MATRIX LOCATIONS, ARE
PRECEDED BY 3 DIGITS THAT IDENTIFY LOCATION OF CARD IN
LOGIC CHASSIS (A23, POSITION 23 IN CHASSIS ROW A).

"(® PINS 18,19, 20, (A AND B) NOT PRESENT. 8438

Figure 7-1. Logic Card Detail
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Test Points

Test points are located near the edge of the card opposite the connector and in other strategic
places on the component side of the board. Test points are identified alphanumerically
starting with A on the top, outer edge. In most cases, test points A and Z are available for

ground reference.

USE OF RELATIVE LEVEL INDICATORS

The relative level indicator is a small circle located at the origin or termination of a signal
line, and tangent to a logic symbol. The presence or absence of this indicator tells the
conditions that are necessary to satisfy the function of the logic symbol. The presence of

the circle indicates a 0 logic level on that line is needed to satisfy the function. The absence '

of the circle represents a logical 1 as needed to satisfy the function.

The relative level indicator depicts the occurrence of inversion. Figure 7-2 shows some

representative examples of the relative level indicator being used in this manner.

83302400 C 7-3
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Figure 7-2. Inversion Conventions A
AN
INFORMATION CONTAINED WITHIN LOGIC SYMBOLS W
. N
Discrete Component Circuits U
Figure 7-3 shows a schematic (as shown on card schematic diagram) and the logical repre- N
sentation (as shown on logic diagrams) for the same theoretical discrete component circuit. J/
Four lines of information are contained within the logic symbol. The top line is the function
symbol and designates the board logic function of that particular symbol. In this case, D W
represents an amplifier, the logic function performed by the circuit. The third line, also g
an alphabetic code, designates the circuit type being used (HAB). The circuit type is a A
subdivision of the function identifier (specifically a high level amplifier). By using the N

circuit type designator, detailed information on that particular circuit can be derived in the

following paragraphs (see Discrete Component Circuit Descriptions).

The second line within the symbol is used to differentiate that particular symbol from similar
symbols that appear on the logic diagram. It is called the logic term and consists of a one-

letter prefix and an assigned identification number (in this case, AT705).
The numbers on the input lines to the symbol indicate which transistor is driven by that input

line. For example, the upper input has a number 22 on its line, showing that it drives

transistor number 22 (ie., Q22 on the card schematic diagram).

74
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Figure 7-3. Discrete Component Circuit
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The output lines also have numbers associated with them. These numbers indicate which
transistor directly feeds the output line. For example, the lower output line has a number
40 above it, indicating that the output from transistor number 40 (Q40 on the card schematic

diagram) drives the lower ouptut line.

The lines on the interior of the logic block that bracket both inputs and both outputs show
that the input lines and the output lines are differentials. The relative level indicators show
that the amplifier does not invert the signal. Slashes on the inputs and outputs show that the

signal levels are non-standard.

CCOCQCCOCC

L]

Integrated Circuits

Figure 7-4 shows the schematic version (as shown on card schematic diagram) and the
logical representation (as shown on logic diagrams) for the same representative integrated

circuit.

The most apparent difference occurs in the outline shapes for the éircuit. The logic drawings
use a four sided block to depict all logic circuits. Two lines of information appear in the
logic version that do not appear on the schematic block. They are the function symbol which
identifies the block as an OR gate and the logic term which provides specific identification

for the circuit. Points of similarity include the package pin numbers and the Control Data
element number. Refer to Table 7-1 for manufacturers information of the various element

numbers.

The last item of information regarding these two representations involves the location code
which borrows part of the schematic symbols reference designator. In the reference
designator (U-A4B), the U specifies a non-amplifying integrated circuit, the A4 is the
circuits board matrix location for the package, and the B indicates the section of the package.
(A 140 package is a four section package. Each section is a separate circuit. Sections are .
identified A through D.) The location code (on logic drawings) borrows the matrix location

and additionally specifies the location of the card in the logic chassis: position 5 of row B.

WIRED FUNCTIONS

The logical representation for wired functions is shown in Figure 7-5. These functions are
used where circuits have the capability of being combined as an AND or an OR function by
having the outputs connected. This is simply a physical connection and no electrical or
electronic components are involved. The logical interpretation of a wired OR function simply
requires that one of the inputs be a logic 0 before the output can be a logic 0. The wired AND

output will be a logic 1 only when both inputs are logic 1's.
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SCHEMATIC LOGIC
FUNCTION
LOGIC TERM SYMBOL
REF DES
INPUT LOGIC TERM
INPUT
OUTPUT \
4 o282 N I Wiy OUTPUT
140246
140«
—SOBOS‘A4\
coc
coC ELEMENT NO.

ELEMENT NO.

LOCATION
(IN LOGIC CHASSIS
AND ON CARD)

Figure 7-4. Integrated Circuit

TABLE 7-1., CDC ELEMENT NUMBER CROSS REFERENCE

eTy

CEC Element

Number Manufacturer, Type . Description
140 Fairchild, 9002 Quad, 2-input NAND
141 Fairchild, 9003 - Triple, 3-input NAND
143 Fairchild, 9009 Dual, 4-input buffer
145 Fairchild, 9005 Dual, AND/OR inverter
146 Fairchild, 9016 Hex, inverter
147 Fairchild, 9007 8-input NAND
149H Motorola, 3021 2-input exclusive OR
161 Fairchild, 9601 Retriggerable multi-

vibrator
162 Texas Instrument, 75107 Dual_differential
receiver
164H Motorola, 3062 Dual type J-K flip~flop
172H Motorola, 3002 Quad, 2-input NOR
173H Motorola, 3004 Quad, 2-input NAND
175H Motorola, 3060 Dual type-D flip-flop
182 Signetics, 8291 or Texas 4 bit presettable
Instrument, 74197 counter
200 Texas Instrument, 7406 Hex, inverter
300 Fairchild, 709 Operational Amplifier
306 Fairchild, 747C Operational Amplifier
308 Signetics, NE531T : Operational Amplifier
316 National Semi Conductor, Current Amplifier
H0002CH .
521 Motorola, FC18929L, 4-bit binary, full adder
83302400 A
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INPUT /\ OUTPUT INPUT N\ OUTPUT
INPUT INPUT

eTI0

Figure 7-5. Wired Functions

STANDARD/NON-STANDARD LOGIC LEVEL INDICATOR

The input to a logic function at a voltage other than the standard logic level is represented
by a slash across the non-standard level line, Absence of the slash (or absence of an X,
see below) indicates a standard logic level on that line.

When the input signal to a logic function is an analog signal, the input line will have an X

across it. The analog designator is used on lines that normally operate at more than two
voltage levels.

INTEGRATED CIRCUIT DESCRIPTIONS

Basic functional information for integrated circuits is provided on the Key to Logic Symbols
sheet of the logic diagrams.

Detailed functional descriptions and schematic diagrams for integrated circuits is available

in the circuit manufacturers handbook, Table 7-1.

DISCRETE COMPONENT CIRCUIT DESCRIPTIONS

Figures 7-6 through 7-31 are the schematic diagrams for the discrete component circuits
used in this device. A verbal description supports each circuit diagram. The order of

presentation is in accordance with the 3-letter alphabetical circuit type designator.
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Gated Amplifier - FAB

The FAB circuit (Figure 7-6) is a low level amplifier that amplifies the analog read signal

from the head. Input B is a gate input.

When input B is +20v, diodes CRNA, CRNB, CRNC, CRND, CRNE and CRNF are forward
biased. The voltage between CRNC and CRNE and between CRND and CRNF is clamped at
approximately +2.0v. With all diodes forward biased, the read signal can pass to the

amplifier.

When input B is ground, diodes CRNG and CRNH clamp the voltage at +0.6v. This reverse
biases the input diodes. No read signal can enter,

The preamplifier is a three stage amplifier using an emitter follower output stage for low

output impedance. The integrated preamplifier has discrete component ac and dc feedback.

AC feedback is provided by CNE and RNH in the top half and CNF and RNJ in the lower half
of the circuit. The signal is brought back to the emitters of the input stage to increase input

impedance.

DC feedback is provided by RNG, RNE and CNC (to ground) in the upper half and RNK, RNF
and CND (to ground) in the lower half of the circuit., This feedback helps to stabilize the
output.

Capacitors CNG, CNH and CNJ, and CNK filter noise from the +20v and -20v power supplies,
respectively. The electrolytic capacitors filter low frequency noise. The paper capacitors

filter high frequency noise.

Open loop gain in the amplifier is approximately 180. Closed loop gain in the amplifier is

approximately 30.

Current Amplifier - FAD

The FAD circuit (Figure 7-7) provides a voltage drop from A to C of either 0.5 or 5.0 volts
which is selected witha "1" or a "0", respectively, at B. A "1'" at B turns transistor QNA
on. This provides base drive through RNC to QNB which turns on. The output at C is now
the same as the input at A except for the emitter-collector drop (0. 5v) across QNB. With
input B at ground, ''0'", QNA is off and base drive to QNB is provided through the 4. 7-volt
Zener diode, CRNC. The voltage drop from A to C is Vbe plus VZ. Resistor RND improves

circuit operation by increasing the Zener current,

83302400 A 7.9
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Figure 7-6. Gated Amplifier - FAB
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Figure 7-7. Current Amplifier - FAD

Gated Intermediate Level Amplifier - GJA

The GJA circuit (Figure 7-8) is an analog gate that is controlled by input B. When input B
is +20v, both transistors are on. All analog signals pass through the circuit. Capacitors
CNA and CNB ensure that only analog signals are passed. CNC filters noise spikes from

the gating signal. Dc power for the transistors is supplied by the circuit in the next stage.

When input B is +0.2v, both transistors are off. No signals pass through the circuit.

83302400 A 7-11
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Figure 7-8, Gated Intermediate Level Amplifier - GJA

High Level Amplifier - HAA

The HAA circuit (Figure 7-9) is gated by an analog gate circuit (GJA) and provides the load

and biasing for that circuit.

The preamplifier, ac feedback and dc feedback are identical to the FAB circuit. Capacitor

CND is added to the output of the second stage to decouple high frequency noise.
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Figure 7-9. High Level Amplifier - HAA
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High Level Amplifier - HJA

The HJA circuit (Figure 7-10) increases the input signal power to transmit over a coaxial

cable. The input is a differential signal of approximately 3. 6v peak to peak,

The input signal across A and B is divided between resistors RNA and RNB. Transistors

QN and QP are forward biased with a gain of 3. The -20v through resistor RNH and diodes
CRNA and CRNB and through resistor RNJ and diodes CRNC and CRND forward biases QQ
and QT, respectively., Transistors QQ and QT are in a common collector configuration to

provide a current gain,
Transistors QR and QS are emitter followers that draw very little current from QQ and QT.
They provide low impedance for discharging CNC and CND, thus reducing delay time when

crossing the zero volt point.

Output voltage is approximately the same as input voltage. Output current is 20 ma maximum.
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Figure 7-10. High Level Amplifier -~ HJA
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Figure 7-11. Write Driver - JAH
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Write Driver - JAH

The JAH circuit is a symmetrical driver that amplifies the write signal for recording
on the disk. Points A and B are inputs to the driver. Points F and G are outputs.
Point C is the write gate input. Points D and E go to +40 vdc switched through an ex-
ternal resistor,

Transistors QR and QR connect to a toggle FF as an interface to the driver transistor
QS and QT., With the input at A high (+4 vdc), QQ is reverse biased, base to emitter.
Current flows from base to collector and turns on QS. At the same time, input B is
low (ground) which turns QR on. This puts a ground at the base of QT, holding it off.

Transistors QN and QP are a darlington pair with the drive for QN coming from QP.
When QS is on, QN is off because the base of QP is pulled to ground by QS. QZ, QX,

and QT work in the same manner,

Diodes NCRA and NCRB speed up the turn off of QN and QZ by removing the base-

emitter charge.

Diodes NCRC and NCRD are gating diodes that put a clamp to ground at the base of QP
and QX when a ground is placed at point C.

Diodes NCRE and NCRF are antisaturation diodes that keep transistors QS and QT from

saturation.

Erase Driver - JBB

The JBB circuit controls the current driving the erase heads. When input E (Figure

7-12) is a high voltage, output H provides current to erase heads.

When input E goes to a high voltage, capacitor CPA charges, causing a 10-usec delay
before transistors QR and QP turn on completely. Output G is connected to a +40v
supply in a fault detect circuit. When QR is on, current flows from G through QR to the
erase head connected to output H. The ramp output protects the information on neighbor -

ing tracks from being destroyed.

When E drops to Ov, CPA discharges through RPA, After 10 usec, QP and QR are off,
Output H is at Ov.
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Figure 7-12. Erase Driver - JBB @
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Y
Ringing Amplifier - MBD '
The MBD circuit is a tuned amplifier which rings at twice the frequency of the ''1's" (W\
j}

data in the double frequency pattern. The ''l's" data occurs at 2.5 MHz, therefore,
the ringing amplifier is tuned to 5 MHz. Energy to ring the amplifier is received at C

- >

each transition of the data pattern. For a ''1's'' pattern the ringing amplifier if rein-
forced once each cycle. For a ''0's' pattern every other cycle is reinforced with a
current pulse through transistor QP.

7-18 , 83302400 A

e el

1

1



|

o006

-

00000

C

©

O00000O06

ONE's ZERO'S
PATTERN PATTERN
I | I 0 0 0

parrern|_[ LT L ]
X /A7y Ji3 | k— 400 ns

e -5V
200 NS
= WHa L——l Vpp (REF)
T
B 4+ Vpp
. y
+5V
+
SRNB RNC 2V
3150 270
QN
:;RNA
4ro RNDS  LNA3 CNA_Le CNB_I_
A ISK 2 15uH3 30 PF 7] 47PF’|\
.

NOTE: VOLTAGE AND COMPONENT VALUES
ARE FOR REFERENCE ONLY.

8N9

Figure 7-13, Ringing Amplifier - MBD

The tuned circuit consists of LNA, CNA and CNB. CNA is tuned to 5 MHz. RND
lowers the Q of the tuned amplifier to make it less susceptible to frequency changes
of the data. The inertia of the tuned circuit does not permit it to respond to small
shifts in the data edges (peak shift), consequently the clock pulses reconstructed from
the output of the ringing amplifier have approximately 1/3 of the peak shift present at
the input.

Transistor QN is an emitter follower necessary to buffer the tuned circuit.
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Figure 7-14, Relay Puller - QDF

Relay Puller - QDF

The QDF circuit energizes the s/peed relay when voltage and speed conditions are met.
The input at A must be aﬂ: ground, indicating that the spindle is up to speed. Resistors
RNG and RNH bias the base of QP negative to -20v, turning QP off. Resistors RND
and RNE bias the base of QS positive to +20v., With QS turned on, it holds the base of
QR at ground. Transistor QR is then turned off allowing RNB (QN, QP and QR com-
mon collector resistor) to rise toward +5v. CRNA and CRNB are then forward biased
and pull the base of QQ positive. Transistor QQ turns on and pulls its collector to

ground. This ground energizes the speed relay.
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Voltage Checker - QEN

The QEN circuit (Figure 7-15) detects any decrease in voltage supply greater than a
specified percentage. A fault condition will occur at point A for a negative voltage
fault and at point B for a positive voltage fault if:

1, -20 supply decreases below -18v

2. 120 supply decreases below +18v

3. 140v supply decreases below +36v
4, -36v supply decreases below -28.8v
5. +36v supply decreases below +28, 8v
6. -5v supply decreases below -4.75v

7. +5v supply decreases below +4. 75v

If all positive supplies are normal, QR,QS,QT, and QU are off. Their emitters are
held at +6.2v by Zener diode RVR1 and the value of RR9 (determined by testing to give
a precise collector voltage). ‘Current is pulled through QZ, causing a voltage drop
across resistor RR13. This voltage drop tﬁrnsQL on, Transistor QM turns off. If
any of the voltage supplies drop below the speciﬁed percentage of their operating
values, the respective transistor turné on; Transistor QZ will then be off. Transis-
tor QL‘ turns off. Transistor QM turns on, driving the output to ground.

The negative voltage segment of the circuit is similar to the positive section. A de-
~ crease in the -20v supply below -18v will turn QP on. Transistor QV turns off,
causing QW to turn off. Transistor QX turns on causing a voltage drop across NR14
"which turns QY on. The output drops to ground.

Function Generator - QGD

The QGD circuit (Figure 7-16) is a non linear feedback network used as the gain determining

element for an operational amplifier.
With a 10K input resistor, an amplifier with the QGD circuit will exhibit high gain charac-

teristics for amplifier output voltages of less than +2 volts. A gain of unity is achieved at

output voltages =5 volts with this gain persisting at higher voltages.
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Figure 7-17.

Fwd EOT Clamp - SAC

oP
VR

f NRB

= 6.8K

7K38

Fwd EOT Clamp - SAC

wr

= OO0

2

s

The SAC Circuit (Figure 7-17) is a TTL level operated current sink. The circuit sinks
current from the position transducer demodulator circuit to prevent erroneous FWD EOT

signals from appearing.

7-24 83302400 A



6050000

1

i

t

S 00000O6OHNN

Multiple Head Select Detector - SCF

The SCF circuit indicates +5 vdc at output B when no more than one head is selected.
If two or more heads are selected, output B is 0 vdec.

Capacitor NCA filters transient voltages preventing a false indication of more than one
head selected. Diodes NCRA and NCRB provide a voltage bias on the emitter of QN.
Resistors NR.A and NRB are a voltage divider network.

Input A is fed by all heads, each through 10K of resistance. When one head is selected,
only one 10K resistor goes to ground through a head select transistor. The current
flow through NRA will not cause sufficient voltage drop across NRB to forward bias QN.

When two or more heads are selected, two or more 10K resistors are switched to
ground, This causes increased current through NRA, The voltage drop across NRB
then decreases enough to forward bias QN, QN turns on, passing collector current
through NRC into the base of QP. QP turns on, bringing output C from +5 vdc to 0 vdec.
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Figure 7-18, Multiple Head Select Detector - SCF
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Delay - UB

The capacitor delay circuits (Figure 7-19) delay a ''1" input at A for a specified period of

time before providing a ""1" output at B, Delay time for a "0" pulse is negligible.

Assume a ''0", ground, enters at A. If the capacitor is discharged, it remains discharged

and the output remains "0". If the capacitor is charged when the ""0" signal appears, the

capacitor discharges almost instantaneously, and the ''0" appears with no noticeable delay.

If a ''1", +3 volts, enters A while the capacitor is discharged, the capacitor must first charge

to a minimum "'1'" voltage before a "1'" can appear at B, The required charge time is the

delay time of the circuit.

The charge time is dependent on the capacitor value, the resist-

ance between the source voltage and the capacitor, and the minimum voltage required to

produce a ''1" output.

Delay times for capacitive delays used in the DSU are as follows:

83302%{3 A

Time
200 nsec
0.5 ms
0.2 ms

+3v
AL T Loy

+3v
ov
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Figure 7-19,

eTiSS

Delay - UB
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Delay - UF~

The UF - delay circuit is used to delay open collector integrated circuits. The circuit
delays a "'1'"" input before providing a ''1" output at B. The delay time for a ''0'' pulse
is negligible. The delay circuit consists of a resistor connected to +5v and a capacitor
connected to ground.

Assume that a ''0" (ground) enters at A. If the capacitor is discharged, it remains
discharged. The output is an immeciate ''0"", If the capacitor is charged when the ''0"
signal enters, it discharges almost instantaneously. The ''0" appears at output B with
no noticable delay.

If a ""1" (+3. 0v) enters at A, and the capacitor is discharged, the capaéitor must first
charge to a minimum "1" voltage (typically +0. 7v) before the ''1"' appears at output B.
The time necessary to charge the capacitor to this minimum voltage is the delay time
of the circuit. The charge time is dependent on the value of the capacitor, the value of
the resistor, and the minimum voltage required to produce a ''1" response.

Delay Type Time
UFA 1.3 usec \
UFB 0.5 usec
UFC 0.2 usec
UFD 6.0 usec
83302400 A 729
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And - VAB

The VAB circuit (Figure 7-21) consists of two silicon peripheral logic inverters whose out-
puts share a common load resistor, RNE. When both inputs A and B are "0" (ground), the

output at C will be a "1" (+3v). If either or both of the inputs'are a "1", the output at C will
be a "0'". This is an AND gate for zeroes, or a NAND function.

When both A and B are at ground, QN and QP are off. The output at C is supplied from the
+20v source through RNE. The output is a positive voltage, representing a non-logical ''1".
If input A experiences a positive voltage while B is at ground, QP turns on and conducts
current from the +20v supply through RNE to ground. The "0" on B has no effect, as all

the supply voltage is tapped to ground. The output at C is ground, or a "0". The situation
is similar if A is "0" and B is ""1"". The output is "0". If both A and B have positive voltage
applied to them, QN and QP both conduct. The output is "0".

Capacitors CNA and CNB provide a one's delay on input B and output C, respectively. They
also maintain a noise barrier to isolate the circuit from stray pulses on the lines.

83302400 A 7-31




+5V
A ’ .
L—-——OV
+4v
X/Y B
A —— —~— B ;
VHQ ’ —lov
+5Yv
> NR2
3: 820 TCRI
NRI QN
1.2K
A
Os
NR3
2.2K
-0V
NOTE:
VOLTAGE AND COMPONENT VALUES ARE FOR REFERENCE ONLY. 7494

Figure 7-22. Level Translator - VHQ

. Level Translator - VHQ

The VHQ circuit translates digital signal levels of OV and +5V to digital levels of +4V
and -10V respectively.

A '"0" (0OV to +.5V) at input A causes QN to turn on and apply +5V minus VTCRl or
about +4 volts at output B.

A "1" (input open or +5 volts) at input A causes QN to turn off and output B goes to

-10 volts through load resistor NR3.

An open collector IC or discrete transistor is used to provide the described input

conditions at input A,
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Figure 7-23. Power Driver - VJK, VJS

Power Driver - VJK

The VJK circuit (Figure 7-23) is similar to the VJS circuit with the addition of capacitor
CNB and two outputs. CNB slows the switching time of QN and provides a ramp output.
Output B connects to the center tap of the head. Output C contains a 10K resistor and is
connected to a voltage supply in a fault detect circuit. If two heads are selected the effec-
tive resistance falls to 5K (two 10K resistors in parallel). The increase in current causes

a Fault signal. Output D contains a diode that isolates each Write Gate.
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Figure 7-24. Power Driver - VJL

Power Driver - VJL

The VJL circuit (Figure 7-24) is a gate used to bias an analog gate.

If +20v appears at A, QN turns on. The base of QP goes to ground. Transistor QP is off.
Capacitor CNA charges through RND to +20v. Output at B is a ramp to +20v.

A +0. 2v signal at A turns QN off. When QP turns on, the collector voltage of QN clamps at
+0. 7v. CNA discharges rapidly through QP. Output B drops to ground.
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Power Driver - VJR

The VJR circuit (Figure 7-25)is a +40v switch. A "1" on input A produces +40v at output B.

A "0" on input A stops current flow.

A "1'" input turns QN on. Transistor QN conducts current from the +40v supply, causing a

voltage drop across resistor RNB. This voltage drop turns on QP. Output B is at +40v.

A "0" input turns QN off. Since current no longer flows, the emitter and base of QP are at

equal voltage. Transistor QP is off. Output B goes to ground.

+3V
x/Y ' A _r L— ov
A VJR : -.1Td I
/ ? +40V
3 I N
ov
RNC RNB
2.2K 1K
M +40vV
A CRNA CRNB
O :L P .2 ' g QN QP
CNA RNA .
j: 1000 PF 1K = s
NOTE:
VOLTAGE AND COMPONEMT VALUES
ARE FOR REFERENCE ONLY.
eTize

Figure 7-25. Power Driver - VJR

Or - VJS
The VJS circuit (Figure 7-23) is a standard inverter with a capacitor delay at the input. A
"1'" at input A pulls the output at B to ground, A "0' produces a +40v output.
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Figure 7-26. Level Translator - VKP

Level Translator - VKP

The VKP circuit connects input A to the writer side of the DC Current Detector (VKR).

It converts the non-standard input level to a standard TTL level at output C.
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Figure 7-27. DC Current Detector - VKR
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DC Current Detector - VKR

The VKR circuit is made up of two comparator stages. The write current detection
stage consists of transistors QR and QQ, resistors NRD and NRE, diodes NCRC and
NCRD,and capacitor NCA, The erase current detection stage consists of transistors
QN and QP, resistors NRA and NRB, and diodes NCRA and NCRB. A reference volt-
age for both stages is provided by zener diode NCRE and resistor NRC.

Input A comes from the write driver circuit where the two driver transistor collectors
are common, With the write driver circuit operating properly, input A is less positive
than the reference voltage, QQ is on, and QR is off, Hence output C is at 0 vdec.

As the write current drops, input A becomes more positive until QQ is turned off. This
turning QR on, causing output C to go to +36 vdc, Capacitor NCA filters out switching

transients.

Input B comes from the erase driver circuit. Output D is used for this comparator

stage. Operation of the erase comparator is identical to the write comparator.
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Figure 7-28. Gated Level Translator - VKS

Gated Level Translator - VKS

The VKS circuit connects input A to the erase side of the DC Current Detector (VKR).

Tt converts the non-standard input level to a standard TTL level.

Transistor QN and resistors NRB and NRC form an inhibit gate. A fault indication is

passed on when input B is 0 vdc, and inhibited when input B is +0. 7 vdc.
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" Figure 7-29. Erase Cutoff Detector - VKT @*\

/

- Erase Cutoff Detector - VKT Q(,,

The VKT circuit converts a non-standard input A to a standard TTL level at output B. {,2

When the erase circuit is on, input A is +40 vdc, QN is on, and output B is 0 vdc.
When erase is off, input A is 0 vdc, QN is off and output B is +5 vdec.
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Figure 7-30. Write Shutoff Detector - VKU

‘Write Shutoff Detector - VKU

The VKU circuit is an "or'" function that outputs Ov under normal write operations.

Inputs A and B come from the output of the Write Driver. A voltage present on either

A or B turns QN on, If only half of the write driver is functioning, output C toggles.

If neither side of the write driver is functioning, output C is a static ''1".
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Figure 7-31. Level Translator - VKW

Level Translator - VKW

The VKW circuit converts a logic "0'' to a +40v (nominal) level used in the write cir-

cuitry. When a logic ''l" is present at input A, transistor QN saturates and the output

goes to Ov.
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HEAD AND DISK PACK REPLACEMENT CRITERIA

- HEAD REPLACEMENT CRITERIA

Heads of the DSU have been designed so that they should not need replacement if given proper
preventive maintenance and care. If a head requires replacement refer to the Preface of
this manual for the publication containing the Maintenance section. Refer to that section for
Head/Arm Replacement procedure. A head is defective and needs replacing if any of the
following conditions exist:

1. Consistent oxide buildup on head indicating repeated head/disk impact.

2. Appreciable oxide buildup located primarily on the edge of the ferrite insert,
indicating a warped head.

3. Oxide or wear over 1/2 of the head face surface.
4. A head which is scratched over 1/2 of the head face surface.
5. Concentric scratches on disk surface. Inspect the head for imbedded particles.

6. Audible ping indicating that the head is hitting the disk surface.

DISK PACK REPLACEMENT CRITERIA

The disk pack is designed to last the lifetime of the equipment. Replacement of the disk
pack is required only if excessive runout (see Disk Pack Runout Check) is encountered or

physical damage to the pack results in the loss of recording ability.

" A disk pack is defective and needs replacement if any of the following conditions exist:

1. Damage to the disk pack resulting in a bent or broken disk. If a disk is bent
perform Disk Pack Runout Check procedure.

2. Gouged or scored disk surface causing the loss of stored data.

3. Imbedded particles in a disk surface that cannot be removed by cleaning and are

causing damage to the heads.
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Disk Pack Runout Check

This procedure determines whether a bent disk pack may remain in use. If the disk pack
fails to meet the requirements of the procedure, it should be returned to the manufacturer

for reconditioning.
1. Open cabinet top cover.
2. Install the disk pack to be checked on a DSU spindle,

3. Grasn the pack cleaning brushes, override the shaft detent mechanism, and rotate

the brushes into the disk pack.

4. Place the disk pack runout gage (P/N 84357600) base on the DSU deck base plate

(Figure 7-32) adjacent to disk cleaner cutout in shroud.

5. Turn the bezel of the dial indicator to indicate zero. Orient the dial indicator so
that the plastic tip is not only contacting a disk surface but is deflected for an
indication of approximately 0.020 inch. Tighten dial indicator in this position.

Turn the bezel to set the dial indicator to zero.

<

DISK PACK

DISK PACK RUNOUT GAGE
e— 0 ‘
OFF ON /BASE PLATE
% s

Figure 7-32. Disk Pack Runout Check
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- NOTE

A mirror is required to observe dial indicator
when some disk surfaces are checked.

6. Manually and slowly rotate the disk pack one full revolution while carefully
observing the dial indicator. The sum of the deviations (to either side of zero)
should not exceed 0,012 inch.

7. If a total deflection of 0.012 inch is encountered in step 6, recheck the indication.

The total deflection must occur in a disk circumference of 4 inches or more.
8. Repeat steps 5 through 7 for the 19 remaining disk surfaces.
9. Rotate the pack cleaning brushes clear of the disk surfaces.

10. Remove the disk pack and the disk pack runout gage.
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- SECTION 8
PARTS DATA

Information for this section is included in BR5A5
Disk Storage Unit, Publication No. 83302500.
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WIRE LISTS

DESCRIPTION OF WIRE LISTS .

LOGIC WIRE LISTS

The following is an example of the logic wire lists with an explanation of the columns,

TITLE ; ) DOCUMENT NO. [SHEET NO. REV.
LOGIC WIRE LIST | WL | vep-rses 1 A

SIGNAL NAME

LINE WRRE | 2
OR NUMBER ORIGIN DESTINATION

NO. IDENTIF ICATION COLOR|LE VEL

1 A627 A1231B A1708B 1

2 A650 A1814B A2007B 1

3 A661 Al1809B A2022B 1

4 AGGA A12211 A180813 1

5 A665 A1222A A1807B 1

General

Back panels are machine wired according to the following paragraphs. The wiring

operation prepares the unit for a number of operational options. A wire is installed

.for each entry in the list even if the unit does not contain the logic card types

or complement to make full use of these options.

Wire Identification/Comment

If the identifier begins with a letter, the signal on the wire originates at the listed
logic term. A multiple output is indicated when a term is repeated on successive line
‘entries. An additional digit at the end of the identifier denotes a second and different
(generally a differential of the firét) signal being originated by the term,

T023 - signal source is term T023
T0231 - last digit identifies a second and different signal being originated

83302400 A 9-1




If the identifier begins with a numeral, the signal on the wire generally originates at

some point other than a logic term (switch, bus, test point, etc.). In this case, the

adjacent Comment column provides a clarifying entry. A multiple output is indicated
when the identifier is repeated on successive line entries.

Origin

This column locates the logic chassis wire wrap pin from which the identified wire

originates.
Logic chassis row D (rows identified vertically A through D)
Card connector position 01 (positions identified horizontally
01 through 30)
Pin identifier (10 pins down and in the right-hand column)

DO110A

If this column is preceded by the letter J, the origin is from one of the connectors
above, below, or to either side of the area where the cards are installed. The locator

(same as first four digits in this column) is etched alongside each connector,
Destination

This column locates the logic chassis wire wrap pin to which the identified wire is
terminated, The location information provided for the Origin column is also applicable
for this column, '

Z Level

. The Z level denotes the vertical separation which an installed wire has relative to the
 surface of the wire wrap pin board. This vertical separation is maintained at both

ends of the installed wire when it is wrapped on the pins. Three vertical separation

i distances are possible. A numeral 1 in this column indicates the smallest separation,

A 3 in the column indicates the smallest separation. A 3 in the column indicates the
largest separation. A level of 2 is the intermediate separation level.

Wire Color

Not applicable,

9-2 83302400 A
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NON-LOGIC WIRE LISTS

The following is an example of a non-logic wire list with an explanation of the columns.

TITLE . SHEET NO. DOCUMENT NO. REV
wiL i
soonrieien |’ 0| coot | enend Cockrion TP T Tocwion ] T
NQ.. N
1 18 2 PS 1 TB100 1
2 20 |0 PDS 2 | 18100 2
3 18 3 PD5 3 TB100 3
4 20 | & PD5 6 | 18100 4
5 20 2 PDS 5 TB100 5
é 18 5 PD5 4 SHIELD
Conductor Ident. - Not applicable to field usage
Wire Size - Size of conductor (AWG)
Color Code ' - Color information

Wire Length

Length of conductor in inches

Origin - Origin point of conductor
Destination - Destination point of conductor
- Useful comments

Remarks

Color Code

Solid colored wirec are identified by a one digit number in this column. Multicolored wires
are identified by a number having two or three digits. Each digit of the number identifies

one of the colors. The code numbers are identified as follows:

0 - Black 2 - Red 4 - Yellow 6 - Blue . 8 - Gray S - Shield
-1 - Brown 3 - Orange ‘5 - Green 7 - Violet 9 - White

In multi-digit color codes,' the first digit denotes base color and the remaining digits denote

tracer colors.
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[TITLE DOCUMENT NO. [SHEET NO. RET/._]
LOGIC WIRE LIST Wl VCD-7866 1 A
Lr‘:ré.E l:é%:ﬁ:[:g,':%lﬁl L ORIGIN DESTINATION C"gng L EoeL
1 AB27 A1231B A1708B ‘1
2 AB50 Al1814B A2007B 1
3 AB61 Al1809B A2022B 1
4 A664 A1221B A1808B 1
5 A665 A1222A A1807B 1
6 "AGT1 A1827B A2024B 1
7 ABT4 A1221A A1830B 1
8 ABT5 Al1217B A1826B 1
9 A683 A11234A A1805B 1
10 AB93 Al129A A1832B 1
11 A697 Al1715B A2031B 1
12 1000 A0103B A1011A 1
13 1001 A0102B A1012B 1
14 1002 A0109A A1013A 1
15 1003 A0108A A1021A 1
16 1004 A0214A A1006B 1
17 1005 A0203B A1007B 1
18 1006 A0202B A1008B - 1
19 1007 A0209A A1005B 1
20 1008 A0208A A1005A 1
21 1009 A0303B A1333B 1
22 1010 A0302B A0908B 1
23 1011 A0309A A1614B 1
24 1011 A1614B A1615A 2
25 1012 A0315A A1311A 1
26 1100 A1326A A1604B 1
27 1101 A0207A A1327B 1
28 1102 A1331B A1707A 2
29 1102 A1707A A2013B 1
30 1102 Al113B Al1331B 1
31 1102 A1710B A2013B 2
32 1103 Al122A A1315A 2
33 1103 A1122A A1330A 1
24 1105 A1126A A1324B 1
9=k 83302400 A
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[TITLE DOCUMENT NO. [SHEET NO. REV.
LOGIC WIRE LIST WI. VCD-7866 2 A
R SOR NOMBER ORIGIN DESTINATION | WRE} 2 |
: IDENTIFICATION
1 1105 A1114A A1126A 2
9 1105 A1324B A1617A 2
3 1106 A1325B A1616B 1
4 1112 A1329B A1622B 1
5 1115 A0312B A1321A 1
6 1119 A1024A A1309A 1
7 1121 A0304B A1305B 2
8 1121 A0207B A0307B 1
9 121 A0207B A0211B 2
10 121 A0112A A0112B 2
11 1121 - A1314A JA8108A. 1
12 1121 A0306B A1314A 2
13 1121 A0112A A0211B 1
14 1121 A0305B A0306B 1
15 1121 A0112B A0304B 1
16 1125 A0210B A0212B 1
17 1125 A0309B A0311B 1
18 1125 A0303A A0309B 2
19 1125 A0311A A1308B 1
20 1125 A0210B A0302A 2
21 1125 A0311A A0311B 2
29 1125 A0302A A0303A 1
23 1127 AO0110B AO111B 1
24 1127 A0104B A0105B 1
25 1127 A0104B A0204B 2
26 1127 A0204B A0205B 1
27 1127 A0105B A0106B 2
28 1127 A0206B A1313B 1
29 1127 A0106B A0107B 1
30 1127 A0205B A0206B 2
31 1127 A0107B A0110B 2
32 1129 A0310B A1312A 1
33 1130 A1131A A1310B 1
| 34 1130 A1310B A1521B 2
83302400 A 9-5




[TITLE : DOCUMENT NO. |SHEET NO. REV. |
LOGIC WIRE LIST WL | vep-rses 3 D
L |:é%:?§g%?g~ ORIGIN DESTINATION  |WRE | 2
1 1134 A0312A A1309B 1
9 1145 A0210A A1313A 1
3 1200 A0909A A1013B 1
4 1200 A1013B A1607B 2
5 1201 A0914A A1014B 1
6 1201 A1014B A1607A 2,
7 1202 A0909B A1014A 1
8 1202 A0905B A0909B 2
9 1203 A1015B A1605A 2
10 1203 A0914B A1015B 1
11 1204 A0908A A101A 1
12 1204 A101A A1603B 2
13 1205 A1012A A1610A 1
14 1206 A1009B A1609A 1
15 1207 A1011B A1604A 1
16 1211 A1029B. A1108B 1
17 1212 A1029A A1107B 1
18 1216 A1023B A1213B 1
19 1218 A1003A JA8108B 1
20 1260 A1016B A1205B 1
21 1261 A1027A A1207A 1
22 1262 A1023A A1205A 1
23 1263 A1015A A1206B 1
24 1264 A1028A A1203A 1
25 1265 A1016A A1208B 1
26 1266 A1024B A1203B 1
27 1267 A1031B A1208A 1
28 1268 A1022B A1202B 1
29 1383 A0211A A0913B 1
30 1417 A0304A A1632B 1
31 1420 A1514B # A1613A 1
32 1423 A1515B ﬂ A1617B 1
33 1462 A0907A A1616B 1
24 1463 b A1621A JA8109B 1
9-6 83302400 B
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[riTLE DOCUMENT NO. [SHEET NO. REV.
LOGIC WIRE LIST WL| vcp-rses 4 A

LRE ujéz‘t%@'}%:‘; ORIGIN DESTINATION | WRE | 2 |
1 1464 A1615B JA8109A 1

2 1465 A1308A A1609B 1
3 1465 A0828B A1308A 2
4 1466 A0906B Al623A 1
5 1467 A0906 A A1608A 1
6 1467 A0906A A0915A 2
7 1470 A1030A A1611A 1
8 1472 A1126B A1606A 1
9 1472 A1126B A1:§05A 2
10 1473 A1605B JA81:?06A 1
11 1473 - TAB106A JAsioaA 2
12 1473 A0306A A1605B 2
13 1476 A0910A A1602A 1
14 1481 A0905A A1614A 1
15 1507 A1123B A1310A 2
16 1507 A1102A A1310A 1
17 1507 A1123B A1127B 1
18 1508 A1109A A1307B 1
19 1508 A1307A Alé&(WB 2
20 1509 A1104A A1226A 1
21 1513 A1113A A1721B 1
22 1514 A11054 A’1?16B 1
23 1516 A12§16A A1603A 2
24 1516 Al115A A1§16A 1
25 1516 A1(§22A Ali15A 2
26 1518 A1131B A1210B 2
27 1518 A1028B A1§;|31B 1
28 1526 A1317B A1522B 1
29 1526 A1215B A1317B 2
30 1526 Al112A A1215B 1
31 1527 A1125A A1304A 1
32 1528 A1111B A11288B 1
33 1560 A1231A A1713B 1
24 156 1 A1230A A1713A 1
83302400 A 9.7




NO. |SHEET NO.

[TITLE DOCUMENT REV.
' LOGIC WIRE LIST WL | vep-msss 5 A
",}"f I:é%tﬁ:f:g%ﬁq ORIGIN DESTINATION cvgfgn el
1 1562 A1230B A1712B 1
2 1563 A1229A A1T11B 1
3 1564 A1229B A1712A 1
4 1565 A1202A A17b913 1
5 1566 A1225B A1710A 1
6 1575 A1110B A1210A 1
7 1576 A1104B A12‘§163 1
8 1626 A1232A A1705B 1
9 1631 A1304B A1616A 1
10 1631 A1110A A1232B 1
11 1631 A1232B A1616A 2
12 1631 A0907B A1110A 2
13 1632 Al11214 A1233B 1
14 1634 A1227B A1722B 1
15 1635 A1228A A17“,,17B 1
16 1636 A1228B A1306A 1
17 1636 A1306A A1306B 2
18 1637 A0307A A1233A 1
19 1737 A0212A A0813B 1
20 1743 A1612B JAS110A 1
21 1801 A1511B A1632A 1
22 1801 A1632A A1633A 2
23 1824 A1516B A1623B 1
24 K290 A0104A A1026A 1
25 K290 A1026A A1226B 2
26 K291 A0105A A1003B 1
97 K291 A1003B A1225A 2
28 K292 A0106A A1017B 1
29 K293 A0107A A1021B 1
30 K294 A0110A A1010B 1
31 K295 A0111A A1007A 1
32 K296 A0204A A1008A 1
13 K297 A0205A A1006A 1
24 K298 A0206A A1004A 1
9-8 83302400 A
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[TITLE DOCUMENT NO. [SHEET NO. REV.
LOGIC WIRE LIST WL | vep-rses 6 D
",;';E .;é%:?ﬁ g'%?%:,\, ORIGIN DESTINATION c“o”LRgR LE\Z/EL

1 K400 A0310A A1314B 1
2 K400 A1322B A1624A 1
3 K400 A1314B A1322B 2
4 K401 A1624B JA8110B 1
5 K401 A1315B A1624B 2
6 K403 a15178 P> A1631A 1
7 K501 A1103A A1223B 1
8 K507 A1027B A1121B 1
9 K570 A1224B A2028B 1
10 K572 A1227A A2026B 1
11 L1400 " A1628B JA8405B 1
12 M105 A1114B A1324A 1
Y4012 A0304A A1631B 1
13 Y404 A1621B A1631B 2
14 Y500 A1109B A1224A 1
15 Y503 A1122B A1211A 1
16 Y591 A1129B . A1222B 1
17 Y592 A1124B A1223A 1
18 10000 A1533A \‘7 JAB403A 1
19 10010 A1532B JD9314B 1
20 10020 A1503B N~ JD9313B 1
21 10030 A1727B A1729B 2
29 10040 A1728B A1805A 1
23 10050 A1728A - A1806A 1
24 10060 A1809A A2009B 1
25 10070 A1810A A2010B 1
26 10080 A1833A A1833B 1
27 10090 . A1802A A1802B 1
28 10100 A1321B A1334A 2
29 10110 A0810B A0834A 1
30 10111 A0807B A0810B 2
31 10120 A0113B AD133A 1
32 10130 A0213B A0233A 1
33 10140 A0128A A0128B 1
L 10150 A0313B A0333A 1

83302400 B 9-9




SHEET NO.

olieNollcl-N -3

TITLE DOCUMENT NO. REV.
LOGIC WIRE LIST WL| veo-ress 7, c

L ;é%:?::f: g’}}’gN ORIGIN DESTINATION ~ |WIRE} 2
1 10160 A0328A A0328B 1
2 10170 A0330A A0330B 1
3 10175 A1816B A2011B 1
4 10180 A0316A JAB0O01A 1
5 10190 A0316B JAB001B 1
6 10200 A0116A TA80024A 1
7 10210 A0116B JAB002B 1
8 10220 A0216A JAB003A 1
9 10230 A0216B JA8003B 1
10 10240 A0327A JAB004A 1
11 10250 A0327B JAB004B 1
12 10260 JA8005A JAB111A 1
13 10270 JAB005B JA8111B 1
14 10280 JA8011A JD9410A 1
15 10290 JA8011B JD9410B 1
16 10300 JA8012A JA8401A 1
17 10310 JA8012B JAB4074A 1
18 10320 JA8013A JD9301B _ 1
19 10330 JABO13B JAB413A 1
20 10340 JAB014A JD9408B 1
21 10350 JAB014B JA8414B 1
22 10360 JA8011A JD9411A 2
23 10370 JAB011B JD9411B 2
24 10380 A0916B JA81014A 1
25 10390 A0922A JA8101B 1
26 10400 A0915B JA81024 1
27 10410 A0923A JA8102B 1
28 10420 A0925B JA8103A 1
29 10430 A0927A JAB103B 1
30 10440 A0923B JAB104A 1
31 10450 A0928A JAB104B 1
32 10460 A0928B JA81054 1
33 10470 A0930B JAB105B 1
24 10480 A1933B JAB106B 1
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[TITLE DOCUMENT NO. [SHEET NO. REV.
LOGIC WIRE LIST WI- VCD-7866 8 A
RE SOk NOMBER ORIGIN pEsTINATION  |WRE | 2 |
: IDENTIFICATION
1 10481 JA8106B JD9211B 2
2 10482 A1533B JD9211B 1
3 10490 A1902B JAB107A 1
4 10491 JA8107A JD9209A 2
5 10492 A1502B JD9209A 1
6 10500 A0901A JA8107B 1
7 10510 JA8113B ID9404A 1
8 10511 JA8113B JD9404B 2
9 10520 JA8114A JD9401A 1
10 10521 JA8114A JD9401B 2
11 10530 " JA8114B TA9403B 1
12 10531 JA8114B TA8403A 2
13 10540 A0929B JA8201A 1
14 10550 A0929A JA8201B 1
15 10560 A0927B TA8202A 1
16 10570 A0924B JA8202B 1
17 10580 A0926B JA8203A 1
18 10590 A0926A JA8203B 1
19 10600 A0922B JA8204A 1
o0 10610 A0916A JA8204B 1
21 10620 A0921B JA8205A 1
29 10630 A0917A JA8205B 1
23 10640 A2033B JA8206B 1
24 10641 JA8206B JD9211A 2
95 10642 A1633B JD9211A 1
26 10650 A2002B JA8207A 1
- 10651 JA8207A JD9209B 2
28 10652 A1602B JD9209B 1
29 10660 A1001A JA8207TB 1
30 10670 A0801A JA8208A 1
31 10680 A0804B JA8208B 1
30 10690 A0802A TA8209A 1
33 10700 A0805B TA8209B 1
" 10710 A0803A JA8210A 1
83302400 A 9-11




TITLE

DOCUMENT NO. [SHEET NO. REV.
LOGIC WIRE LIST WL | vco-ses 9 c

s I:é%i?«;f: lcw%ﬁ ORIGIN pEsTINATION | WIRE} 2 |
1 110720 A0804A JA8210B 1

9 10730 A0805A JAB211B 1
3 10740 A0806A JA8212B 1
4 10750 A0807A JA8213A 1
5 10760 A1733B JA8213B 1
6 10761 A1833A 7AB213B 2
7 10770 A1702B JAB214A 1
8 10771 A1802A JA8214A 2
9 10780 A0701A JAB214B ~=> 1
10 10790 A1334A JA8301A 1
11 10800 A1317A JA8302B 1
12 10810 A1316B JA8303A 1
13 10820 A1328B JA8303B 1
14 10830 A1326B JAB304A 1
15 10840 A1328A JA8304B 1
16 10850 A1329A TAB305A 1
17 10860 JA8305B JD9311B 1
18 10870 A1331A TAB306A - 1
19 10880 JA8306B JA8407B 1
20 10890 JA8307B JD9301A 1
21 10900 JA8308A JD9311A 1
29 10910 A1332A JA8308B 1
23 10920 JA8309A JAB406A 1
94 10930 JA8301B JD9310B 1
25 10940 . A1323B JA8310A 1
26 10950 A1312B JA8310B 1
27 10960 A1323A JA8311A 1
28 10970 A1322A JA8311B 1
29 10980 JA8313B TAB411A 1
30 10990 A1301A JA8314A 1
31 11000 JA8314B JD9405A 1
39 11010 A1327A JAB401B 2
33 11020 JA8402B JD9402A 1
24 11030 JAB404B JD9304B 1
9.12 83302400 A
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9 000000060H0OHONOHONODOOOOO

» DOCUMENT NO. [SHEET NO. REV.
LOGIC WIRE LIST Wl VCD-7866 10 A

L .:é%t?‘:’.é‘%?‘; ORIGIN DESTINATION | WRE} 2|
1 11031 JA8404B JD9213A 2
9 11032 JD9213A JD9213B 1
3 11033 JD9213B JD9304B 2
4 11040 JA8408A JD9408A 1
5 11050 JAB408B JD9314A 1
6 11060 JAB409A JD9409A 1
7 11070 A1725B JA8409B 1
8 ~ 11080 JA8410A JD9303B 1

9 11081 JD9302B JD9303B 2
10 11090 A1333A JAB410B 1
11 11100 JA8412A  JD9313A 1
12 11110 JA8412B JD9312B 1
13 11120 JAB8413B JD9303A 1
14 11130 JAB414A JD9407A 1
15 11140 A1330B JD9305A 1
16 11150 A1327A JD9305B 1
17 11160 A1729B JDY306A 1
18 11170 A1724B JD9306B 1
19 11180 A1734A JD9307A 1
20 11190 JD9307B JD9408A 1
21 11200 A1726B JD9310A 1
22 11210 A1325A JD9312A 1
23

24

25

26

27

28

29

30

31

32

33

34

83302400 A 9-13




SHEET NO.

TITLE DOCUMENT NO. REV.
READ/WRITE CABLE ASSEMBLY wL 1 VCD-17958 A
RIG!
IDENTIFIER ::Zi Cc‘-"(')-;’: LwElNRGiH LOC:TI:NN Py L:::;I::T'ON",}(;{ REMARKS

1 24 8

1A PASL 1A | E01 1A

1B A 1| 1B

1c 24 24

1D 2B 2B

1E 34 3

1F 3B 3B

16 L7y La

1H LB 4B

1J 54 5A

1K 5B 5B

1L 6A 64

1M 6B 6B

1N 7A v 7A

1P 78 | EO1 7B

1Q 84 | EO2 14

1R o | B 1B

1§ 9A 24

1T 9B 2B

1U 10A 3

v 108 B

W 1A 4

X 118 4B

1Y 124 5A

12 12B 5B

1AA 134 6A o
1AB , 138 6B

1AC * 144 * 7A

1AD PABL 148 | EO2 7B

2 24 | 8

24 ‘ E02 8s | Bot 8A

24 EO1 84 | FO2 84

2B " E02 88 | EO1 8B

2B EOL 88 | FO2 8B

2 E02 94 | Eo1 9

2c EO1 oa | Fo2 9

2D E02 98 | EO1 9B

2D EO1 98 | FO2 9B

2E E02 10a | E01 104

2E EO1 108 | F02 104

2F E02 108 | EO1 10B

914 83302400 A

SCoOCOOOoC OO0



00000666 O

OO0 6000 C

i

" TITLE SHEET NO. DOCUMENT NO. REV
READ/WRITE CABLE ASSEMBLY wL 2 VCD-7958 A
i C R IR 161
TDENTIFIER :122 coggs \:Nsuciu LOC:TRI:NN o L:Ei:g:ﬂwmg REMARKS
2F EO1 10B | FO2 10B
2G E02 11A EO1 114
2G EOL 114 | FO2 11A
2H E02 11B | EO01 11B
2H EO1 11B | FO2 11B
2J E02 12a | EOL 124
2J E01 12a | FO1 124
2K E02 128 | EOL 12B
2K EO1 128 | FoOL 12B
2L EO02 13A | Eo1 134
2L E01 13A | FO1L 134
2M EO02 13B | EO1 13B
2M EO1 138 | FO1 13B
2N E02 1ha EOL 144
2N EO1 144 | FOL 144
2p EO2 148 | EO1 148
2P EO01 148 | FoOl 148
3 24 8
3A FO1 9A | FO2 124
3B A . 9B A ‘12B
3¢ 10A 134
3D 10B 13B
3E v 114 1A
3F FO1 11B 148
4 24 8
LA PA82 1A 1A
4B 1B 1B
%] 24 . 2
4p- 2B 2B
LE 3A 34
4F 3B 3B
4G by kA
44 4B 4B
by 5A Sk
4K 5B ' 5B
b4, 6A 64
4M éB 6B
4N 7A 7A
4p 7B | Fo2 7B
4Q v 84| FOL 14
4R PAS2 88 | Fo1 1B
83302400 A 9-15




|
|

TITLE - SHEET NO. DOCUMENT NO. REV
READ/WRITE CABLE ASSEMBLY wL 3 VCD-7958 A
WIRE [COLOR| WIRE ORIGIN DESTINATION
IOENTIFIER| <12€| cooe |LeneTH  LocaTron Pay | Locarion "Jg REMARKS
4s PA82 9A | FO1 2A
47 4 9B 4 2B
4y 104 34
4y 10B 3B
o 114 4A
4x 11B 4B
4y 124 5A
4z 12B 5B
YAA 134 6A
4AB 13B 6B
4ac v 148 7A
4AD PAB2 148 | FO1 7B
9-16 83302400 A

O 00O C

~

7

C O 00

OO0 00 O0C¢

r

1

ol el el e}



9000000 OOO

O0000000O0O0¢C

TITLE SHEET NO. DOCUMENT NO. REV
W4 HARNESS ASSEMBLY wL 1 VCD-7900 - A
e o SR
1 20 | 6 P4 J PD93 01A
2 20 | 2 PD93 1ha | P4 L
3 20 | 0 P4 v | pp93 024
b 20 |0 PD93 028 | P4 R
5 20| 0 P4 W | PD93 034
6 20 | 2 P93 o4p | P4 s
7 20 [ 4 Pl F | Pp93 084
8 20 | 0 PD93 09A | P4 H
9 20 | & P4 E | PD93 104
104 PD93 074 | P4 c
108 20| 2 P4 A | pp93 06A
10c 20| 0 PD93 06B | P4 B
114 20 | 2 P4 P | J305 1
11B 20| 0 P4 N | 3305 2
116 SHLD P4 M | FLOATING
12 20| 0 P4 K | J306 2
13 20| 0 5301 ¢ | s3004 ¢
U 20 [0 $3004 ¢ | s3008 ¢
15 20 | o PD93 5A | S300A NO
16 20 |0 S300B- c_ | Pp93 078
17 20 | 6 PDS3 114 | 8303 NC
18 20 | 6 5303 ¢ | Pppo3 118
19 20 {6 PD93 10B | J306 01
20 20 { O 53008 NC | PD93 01B
21 20 | o PD93 124 | s301 NO
22 20 | 0 53004 NC | PD93 058
23 20| 0 PD93 128 | J322 o1
2% 20| 0 PD93 038 | s30t “NC
25 20 .
254 2 J300 1 | pa18 094
258 0 3300 2 | pA18 104
250 SHLD FLOATING PA18 084
26 24 1
26A 9 P30L 5 | pat8 o4B
26B 0 P301 6 | pa8 03B
26C SHLD FLOATING PA18 ok
27 b
274 9 P301 7 | pa18 118
278 0 P301 PA18 10B
27C SHLD FLOATING PAL8 1A
83302400 A 9-.17




TITLE SHEET NO. nocumsn.r lﬁo' REV:
W4 HARNESS ASSEMBLY WL 2 VCD-7900 B

TOENTIFIER ::ZEE c::z: i:::'n LOC(A)TRI‘OGNlN Py L:ii::::nw"'jg REMARKS

28 24

284 9 P301 9 | PA18 258

288 0 P301 10 | PA18 24B

28¢ SHLD FLOATING PA18 254

29

294 9 P301 11 | P18 29B
298 0 P301 12 | pA18 28B

29C SHLD FLOATING PA18 294

30 2 | 6 P301 13 | PA18 024

31 2% | 0 P301 14 | PA18 014

32 24 | 2 P301 15 | pa18 34

3 2

334 4 J303 1 | paté 25B

33B 0 J303 2 | eae6 25A

W

7Y 9 J303 03 | PA16 26B

4B 0 J303 | o4 | paté 278

34 SHLD FLOATING PA16 264

35 2k

354 9 3304 02 | PA18 054

358 0 J304 01 | PA18 06A

350 SHLD FLOATING PA18 07A

%6 20 | 6 s303 No | J322 02

37 24| 6 P93 13B | P4 Y

38 24 | 2 P4 T | PD93 148

39 20 | 2 P4 D | PD93 134

4o w2 P6 3 | mEG +V

" o 6 4 | REG GRD

42 1|6 P6 5 | REG -V

43 s 3 6 | cHASSIS | GRD

uy |2 6 7 | BACK PANEL [+20V

45 %o P6 8 | GRD o1

46 w6 b PG 9 | BACK PANEL|-20V :
9-18 83302400 A

o0 000 e
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A" 00000000C

000600600 MN

TITLE SHEET NO. DOCUMENT NO. REV
W7 CABLE ASSEMBLY wL 1 VCD-7890 . A
WIRE |COLOR| WIRE ORIGIN DESTINATION
IDENTIFIER | < \ze{ cove|LeneTH Location Py Location | RIN REMARKS
1 24
1A 4 PAOL 26B | J100 40
1B 0 PAOL 26A | J100 15}
2 24
2A L PAOL 26B | J101 40
2B o PAO1 26A | J101 3]
3 24
3A 4 PAO1 258 | J100 42
3B 0 PAOL 254 | J100 b1
4 24
Lp 4 PAOL 258 | J1o1 42
4B 0 PAOL 25A | J101 41
5 24
54 L PAOL 23B | J100 43
5B 0 PAO1 234 | J100 iy
6 24
64 L PAOL 23B | Jioi 43
6B PAO1 234 | J1o1 Iy
7 2k
74 4 PAOL 24B | J100 ' 45
7B 0 PAOL 244 | J100 Ly
8 24
8A b PAOL 24B | Jiot b5
8B 0 PAOL 24p | Jiot iy
9 2k
9A 4 PAO1 22B | J100 . Wb
9B PAOL 22a | J100 b7
10 24
104 i PAOL 22B | Ji01 46
108 0 PAOL 225 | Ji101 47
11 24
114 4 PAOL 21B | J100 48
11B ) PAOL 214 | J100 47
12 24
124 L PAO1 218 | Jio1 48
12B 0 PAO1 214 | Jto1 l+7'
13 24
134 b PAO1 31B | J100 14
13B PAOL 31A | Jioo 13
14 24
144 b PAOL 31B | J101 14
83302400 A 9-19




TITLE WL SHEET NO. DOCUMENT NO. REV
W7 CABLE ASSEMBLY 2 VCD-7890 . A
IDENTIFIER WIRE |COLOR| WIRE ORIGIN DESTINATION REMARKS

s12E{ cobE|LENGTH LocaTion | FIN Location | RIN

148 0 PAOL 314 { Ji01 13

15 24

154 Iy PAOL 298 | J100 11

15B 0 PAO1 294 | J100 10

16 24

16A 4 PAOL 298 | J101 1

16B 0 PAOL 294 | J101 10

17 24

174 4 PAOL 30B | J100 8

178 0 PAO1 304 | J100 10

18 24

184 4 PAOL 30B | J10t 8

18B 0 PAOL 304 | Ji01 10

19 24

194 4 PAOL 328 | J100 12

198 PAO1 324 | J100 13

20 24

204 4 PAOL 32B | J101 12

20B 0 PAO1 324 | J1ot 13

21 24 ’

214 4 PAO2 21B | J100 60

21B 0 PAO2 21A | J100 59

22 24

224 4 PAO2 21B | J101 60

228 PAO2 214 | Ji01 59

23 24

234 4 PAO2 22B| J100 58

23B 0 PAO2 224 | J100 ‘59

24 24

248 4 PAO2 22B | J101 58

248 o PAOZ 224 | J101 59

25 24

254 i 1 Paoz 238 | J100 75

25B 0 PAO2 23A | J100 o

26 24 ° k

264 4 PAO2 238 | J101 75

26B PAO2 237 | J101 74

27 24 ' ;

274 4 PAO2 248 | J100 24

27B PAO2 244 | 100 23

28 24

9-20 83302400 A
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OO0 00000000

(R N-E-N-N-Ne-NeNeNe=

TITLE w L SHEET NO. DOCUMENT NO. REV
W7 CABLE ASSEMBLY 3 VCD-7890 A
WIRE |COLOR| WIRE ORIGIN DESTINATION
TOENTIFIERY <126 cooe|Lenot| Location Pl LOCATION Pu'_g REMARKS
28A b PAO2 24B | J101 24
28B 0 PAO2 24a | Jtot 23
29 24
294 Iy PAO2 258 | J100 51
298 0 PAO2 25A J100 50
30 24
304 b PAO2 258 | Jto1 51
30B 0 PAO2 254 | Jto1 50
31 24
314 4 PAO2 268 | J100 49
31B 0 PAO2 26A | J100 50
32 24
324 b PAO2 26B | Jtot Lo
328 PAO2 26A | J101 50
33 24 '
334 i PAO2 28B | J100 07
33B 0 PAO2 28a | J100 05
3 24
34A 4 PAO2 28B J101 07
34B PAO2 - 284 | J101 05
35 24 ’
354 4 PAO2 298 | J100 01
358 0 PAO2 29A | J100 02
36 24
364 4 PAO2 298 | Jtio1 01
36B 0 PAO2 294 | Jio1 02
37 24
374 4 PAO2 308 | J100 70
378 0 PAO2 304 | J100 n
38 |24
384 i PA02 30B | J101 70
38B 0 PAO2 304 | Jto1 7
39 24 ’
394 b PAO2 © {31B | Jto0 ol
398 -0 PAO2 314 | 9100 05
4o 24
40A L PAO2 318 | Jiot o4
40B 0 PAO2 314 | J101 05
i 24
41A 4 PAO2 32B | J100 03
41B PAO2 324 | J100 02
83302400 A 9-21




TITLE WL SHEET NO. DOCUMENT NO. REV
W7 CABLE ASSEMBLY 4 VCD-7890 A
e e ] e o
42 24
424 b PAO2 328 | J101 03
428 0 PAO2 324 | J1ot 02
43 24
437 i PAO3 21B | J100 L
438 0 PAO3 21A | J100 53
iy 2l
4hp b PAO3 218 | J10t 5
4B PAO3 214 | J1ot 53
ks 24
455 4 PAO3 22B | J100 57
458 ‘ 0 PAO3 224 | J100 56
46 2l
46A 4 PAO3 228 | Jtot ‘57
468 0 PAO3 224 | g101 56
47 24
b7 b PAO3 23B | J100 4
478 0 PAO3 234 | J100 63
48 24
48A 4 PAO3. 238 | J101 64
488 0 PAO3 234 | Jio01 63
49 24
49A b PAO3 248 | J100 52
4B 0 PAO3 244 | J100 53
50 24
504 4 PAO3 248 | Jtot 52
50B 0 PAO3 24a | Jtot 53
51 24
514 b PAO3 258 | J100 55 |
51B 0 PAO3 254 | J100 56
52 2%
524 4 PAO3 258 | J101 55
52B | ‘pao3 25K | J101 %
53 24
534 4 PAO3 26B | J100 62 /
5B | 0 PAO3 264 | J100 63
sk 24
A 4 PAO3 268 | J101 62
54B PAO3 264 | J101 63
55 2l
554 4 PAO3 298 | J100 21
9-22 83302400 A
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TITLE WL SHEET NO. DOCUMENT NO. REV
W7 CABLE ASSEMBLY 5 VCD-7890 A
WIRE |COLOR| WIRE ORIGIN DESTINATION
IDENTIFIER| 12€ | cooe|LensT LocaTion Puy LoCATION ey REMARKS

558 0 PAO3 29A | J100 20

56 24

564 4 PAO3 298 | J101 21

56B 0 PAO3 294 | Jio1 20

57 24

57A 4 PAO3 31B | J100 17

578 0 PAO3 314 | J100 16

58 24

584 4 PAO3 31B. | Jio01 17

58B 0 PAO3 31a | J101 16

59 24

59A b PAO3 32B | J100 18

598 0 PAO3 324 [ J100 20

60 2k

60A n PAO3 328 | Jto1 18

60B PAO3 324-| Jto1 20

61 24

61A 4 PASO 134 | Jioo 65

61B 0 PABO 144 | J100 66

62 24 )

624 4 PABO 134 | Jio1l 65

628 0 PASO 144 | J101 66

63 2 | o PABO 124 | Jtoo 76

64 foe |0 PA8O 12a | J1o01 76

65 20 | 2 PABO 148 | J100 77

66 20 | 2 PABO 128 | J101 77

67 20 | 2 PABO 13B | J100 78

68 20 | 2 PABO 11B | J1o01 -

69 20 | 2 PABO 114 | Jiot 7

83302400 A 9-23




TITLE SHEET NO. DOCUMENT NO. ‘ .R EV
W8 CABLE ASSEMBLY |WL 1 VCD-17944 A
o i e e
1 2
1A 4 PA8O 18 |J102 21
1B 0 PABO 1 |Jt02 26
2 2
2A 4 PASO 2B |J102 22
2B C PABO 2n | 102 27
3 2
3 4 PABO 4 | 102 23
3B 0 PABO ua | 5102 28
i
bA  |coax BT & 3102 12
48 |SHLD o 6 J102 12
24 | 4| 2 | pago 3B | SN0
2 | o] 3 | Paso 3 | S g
7
74 |coAX o & | Jt02 5
7B |SHLD $Evr o J102 5
8 20 4| 2 | easo 58 | $Br o '
9 24 0 3 PABO 5A %nggT 7B
10 || o GND. 03 | J102 10
1 | w| o GND o | Jt02 1
92l 83302400 A
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TITLE SHEET NO. DOCUMENT NO. REV.
W15 CABLE ASSEMBLY WL 1 VCD-7956 A
oenTiFiER | G | CCone | enor | Tog ATI;):lcm PIN ._OCA:,E:,: INATION,NN REMARKS
NO NO

1 24

1a 8 PAS3 1a Pl 1a
1B 4 1B 4 1B
1c 22 22
1D 2B 2B
1E 3a 3a
1P 3B 3B
1c 4 4a
1H 4B 4B
17 5a 5a
1K 5B 5B
1L 6A 6a
M 6B 6B
1N 7a 7
1p 7B 7B
10 8a 8a
1R 8B 8B
18 9A 9A
1T 9B 9B
iU 10 104
1v 108 108
1K 11a 112
1% 11B 118
1y 123 123
1z 128 128
1aa 13a 132
1AR 13B 13B
1AC v 14a A 14a
1AD PA83 14B r1 148

KER 05124
83302400 A 9-25




TITLE 77814700 - 60 HZ SHEET NO. DOCUMENT NO. REV.
POWER SUPPLY 77814600 - 50 HZ WL 1 vCD-7091
IDENTIFIER ;‘I'z": Cgégg L‘é’g; LOCA"Z:'G'N 5 Lou:;s;mmon?m REMARKS
1 20 0 START SW ov |sswi 3 USED IN 50 HERTZ UNITS ONLY
2 20 6 SswW3 4 sSWl 4 USED IN 50 HERTZ UNITS ONLY
3 20 6 ssw3 4 START SW -20 USED IN 50 HERTZ UNITS ONLY
4 20 6 START SW | OUT |Ssw3 3 USED IN 50 HERTZ UNITS ONLY
5
6 12 0 TB2 1 CB1A LINE
7 12 3 TB2 3 CB1B LINE
FILTER
8 12 5 TB2 5 CHASSIS GND
9 12 5 TB2 5 TB1 3
10 112 | o CBI1A LoAD |FL1 LINE
11 12 | 3 CB1BR LoAD |FL2 LINE
12 20 0 FLL LOAD |J5 1 NOT USED IN BR5A5 D/E UNITS
13 12 0 FL1 LOAD |T6 1
14 14 0 FL1 LOAD |Ssw2 1
15 20 3 FL2 LOAD |J5 3
16 12 3 FL2 LOAD |Té6 2
17 14 3 FL2 LOAD | sswl 1
18 20 3 S8Wl 2 TB3 4
19 20 0 SSWl 3 SSW2 3
20 20 6 sswWl 4 ssw2 4
21 20 0 SSW2 2 TB3 3
22 20 0 SSW2 3 TB1 8 USED IN 50 HERTZ UNITS ONLY
22 20 0 SSW2 3 SSW3 3 USED IN 60 HERTZ UNITS ONLY
23 20 6 SEW2 4 ssw4 4
24 20 0 SSW3 3 TB1 8 USED IN 60 HERTZ UNITS ONLY
25 20 4 SSW4 1 F3 B
26 16 0 J2 1 SSW3 1
27 16 4 J2 2 ssW3 2
28 20 6 J2 3 SSW3 4 USED_IN 60 HERTZ UNITS ONLY
29 20 6 J2 4 sswl 4 USED IN 60 HERTZ UNITS ONLY
30 14 0 J2 5 SSW2 2
31 16 5 J2 6 TB1 3
32 14 3 J2 7 ssWl 2
33 20 5 J2 8 TB1 3
34 16 4 J3 1 K2 1c
35 16 | 4 _J3 2 K2 ic
36 16 | 5 I3 3 TB1 3
37 16 0 J3 4 TB1 7
38 16 0 J3 5 TB1 7
39
40
KR 05124
9-26 83302400 E

© O
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HO00000O000C

00 0O6O6DOMHOED

TITLE w L SHEET NO. DOCUMENT NO. REV
POWER SUPPLY 2 VCD-7091 A
IDENTIFIER ::ZZ ccooLr(:: II”E‘NRGETH Loc:ravl:uw Py L;)CE::::TIONPN'g REMARKS

41 20 (0 Jb A | 1 7
b2 2 | o J4 B | ™ 6
43 2 [0 J4 C | TBL 6
iy 20 | 2 Jh D | ¥ B
45 20 6 J4 E Bl 11
46 20 | 2 J4 F | TBL 1
47 20 | 0 Jh H | Kt L2
48 20 6 J% J F2 B
49 20 | o0 J4 K | TB1 8
50 20 | 2 I L | FL B
51 20 | 5 Jh M | mBL 3
52 20 | o0 Jh N | c13 NEG
53 2 | 6 Jh P | ssw4 2
54 20 | 6 4 R | ssw 3
55 20 | 2 Jb s | cBS LOAD
56 20 | 2 Ik T | CB4A LOAD
57 20 |0 Jh V| R L2
58 20 6 J4 W | Sswh4 4
59 20 | 6 4 Y | CBA4B LOAD
60 20 | 5 J5 2 | 1Bt 3
61

62

63 14 2 J6 3 CB6A LOAD
64 i | o Jé 4 | c17 NEG
65 |6 Jé 5 | cB6B LOAD
66 14 5 Jé 6 TB1 4
67 |16 | 2 36 7 | m B
68 {o J6 8 | cik NEG
69 16 | 6 Jé 9 | Fs B
70" 12 3 Tl 1 T6 1
7 12 | 3° T 2 | 16 2
72 18 | &4 py! b | ot 2
73

7 18 | & 7 7 | a1 1
75 18 4 T 7 CR8 ACt
76 18 | & T 8 | crs AC2
77 W |4 T 9 | criB AC
78 | o T 10 | c12 POS
79 %] o m 10 | c17 NEG
80 w4 m 11 | CRIA AC

83302400 B 9.27




TITLE SHEET NO. DOCUMENT NO. REV
POWER SUPPLY wL 3 VCD-7091 A
IDENTIFIER :::Z c:;s: llnacin Loc:TRll:r:N Py L:::TT:::T'ONPN'(;{ Rt
\‘ 81 20 | & ™ 12 | m T
i 82 | m 12 | CR3B AC
‘ 83 | o el 13 | cis POS
I 84 w | b T 1 | cr3A AC
85
86 20 | o % 1| 83 1
87 20 | 3 % 2 | 183 2
88 18 | 4 % b | c8 1
89 18 | & % 5 | c8 2
90 W] ou % 6 | cRS AcL
‘ 91 | o 6 7 | ck POS
! 92 | 4 % 8 | cRs Ac2
| 93
| ok |4 CRIA AC | craa | ac
95 w |2 CRL pos | c17 P0S /
96 wo| 4 CRIB AC | CR2B AC
} 97 | |6 cR2 NEG | cl2 NEG
‘ 98 | 4 CR3A AC | CRUA AC
| 99 |4 CR3B AC | CR4B AC
100
’ 101 w | 2 CR3 Pos | c13 POS
1 102 [ | 6 CRU NEG | c15 NEG
103 |14 | 4 CR5 act | cmé Act
1o |14 | 4 CR5 ac2 | cré Ac2
105 | |2 GRS ¢ | ¢s POS
106 |14 | 6 CR6 x| k2 2c
107 |14 |6 CR7 i | k2 1c
108 |1 | 2 CR7A POS | ¢5 POS
} 19 |6 CR7B NEG | ok NEG
| 110 |18 | 2 CRB PoS | c2 POS
i 111 |20 | o CR8 NEG | c2 NEG
‘ 112
‘ 113 |18 | 2 c2 Pos | cB5 LINE
i 14 |20 | o c2 NEG | R1 T
| 115 |12 o c2 NEG| C5 NEG
' 116
| 117 || o o pos| ¢s NEG
| 118 |12 o o pos| c17 NEG
119 | w | 6 i NEG| CB4B LINE
120 | w | 6 o NEG| K2 2B
9-28 83302400 A
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®00000OOADHO

TILE SREET NO. DOCUMENT NO. REV.
POWER SUPPLY WL 4 VeD-7091
IDENTIFIER ;‘I'ZREE cggg: e Locm:;:lem o LOCATDESJ'NATMN% REMARKS
121 20 2 c5 P0OS | K4 ic
122 14 2 c5 Pos |cpaa LINE
123 14 0 cs NEG |TB1 8
124 12 0 c12 pos |c13 NEG
125 14 6 ci2 NEG |CB6B LINE
126 14 2 c13 Pos |12 1
127 20 2 c13 ros |F1 T
128 14 0 c13 NEG [C15 PoS
129 16 2 cl14 pos |F4 T
130 20 2 cl4 PoOs |R9 T
131 14 4 c14 ros |12 2
132 20 2 F4 B |Tps
133 14 0 cl4 NEG |C16 POS
134 14 0 15 POS_|c16 POS
135 20 6 c15 NEG |F2 T
136 14 2 c15 NEG |13 1
137 14 4 c16 NEG |L3 2
138 16 6 cl6 NEG |F5 T
139 20 6 cl6 NEG [R9 B
140 20 6 F5 B |TPl .
141
142 14 2 c17 Pos |ceéa LINE
143 20 2 c24 Pos |k4 Ll
144 20 0 C24 NEG [R29 L
145
146 20 2 CB4A LINE |R18 B
147 20 6 CB4B LINE |R18 T
148 14 6 CB4B LINE |K2 1a
149 14 2 CB4A LOAD |TB1 2
150 20 2 CB4A LOAD |TP6
151 14 6 CB4B LOAD |TB1 10
152 20 6 CB4B LOAD |TP2
153 20 2 CB5 LINE |R1 B
154 20 2 CBS LOAD |TPS8
155 20 2 CB5 3p |F1 B
156 20 2 CB5 58 [cBs 3D
157 20 2 CB6A LINE |R2 T
158 20 6 CB6B LINE |R2 B
159 20 2 CB6A LOAD |TP7
KBR 05124
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TILE SHEET NO. DOCUMENT NO. REV.
POWER SUPPLY WL 5 vCD-7091
IDENTIFIER ;"‘Z"EE cg(n).g: ngiu Loemz:‘sm - LOCA:IE::'NAT'WP' REMARKS
NO NO -
160 20 6 CB6B LOAD |TP3
161 20 2 CB6 5B |k4 Ll
162 20 0 K4 L2 |R29 R
163 20 0 K4 3B |K2 Ll
164 14 4 K4 42 |TB1 5
165 14 4 K4 4c_ k2 1B
166 20 0 TB1 8 TP4
167 20 5 TB1 8 TB1 3
168 20 2 F6 T |5 POS
169 12 0 CB1A 1oaD |AuTo-TRANS| 1 USED IN BR5A5 D/E UNITS ONLY
170 12 3 CB1B LOAD |avuro-TRans| 6 USED IN BR5A5 D/E UNITS ONLY
171 12 1 FL2 LINE |AUTO-TRANS| 2 USED_IN BRSA5 D/E UNITS ONLY
172 12 5 TB2 5 | AUTO-TRANS USED IN BR5A5 D/E UNITS ONLY
173 20 5 TB2 SHLD| GND USED_IN BR5A5 D/E UNITS ONLY
o3 KGR 05124
83302400 E
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TITLE SHEET NO. DOCUMENT NO. REV
POWER DISTRIBUTION ‘ wL 1 VCD-7802 A
IRE | COLOR| WIRE ORIGIN

TDENTIFIER :le CODE|LENGTH LOCATION fu'g. L::::::TION‘E‘_ REMARKS
1 12 0 Pl X TB2 1
2 12 3 P1 Y TB2 2
3 12 | 2 PL z | B2 3
L 12 9 P1 N TB2 L
5 12 5 P1 G TB2 5

83302400 A 9-31




TITLE SHEET NO. DOCUMENT NO. REV
POWER DISTRIBUTION wL 1 VCD-7874 A
WIRE |[COLOR| WIRE ORIGIN DESTINATION
TOENTIFIER SIZE| CODE|LENGTH LOCATION PNI!S'- LOCATION 'L'_& REMARKS
1 12| 5 TB2 5 | TB12 5
2 120 TB2 1 | TB12 1
3 129 TB2 3 | TB12 3
4 W3 Ji A | TB12 3
5 |3 Ji B | TB12 2
6 U ] J1 ¢ | TB12 1
7 S J1 D | J2 D
8 |3 Ji E | J2 E
9 |3 Ji F. | J2 F
10 3 Ji G TB12 5
11 w3 J2 A | TBL2 1
12 %] 3 Jz2 B TB12 3
13 %13 J2 C | TB12 2
14 4|3 J2 G TB12 5
.
9-32 83302400 A
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SECTION 10

EQUATION SUMMARY

(Not Applicable)
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K#R 0502 PRINTED IN U.S.A.

COMMENT SHEET

PLEASE COMPLETE ITEMS 1 THRU 11

From

(1) NAME

(2) DEPARTMENT OR ATTENTION OF

(3) STREET ADDRESS

(4) CITY AND STATE

MOI‘IUOI . EquP me'!' (From Equipment
Information (From Revision Record) Information Nameplate & FCO Log)

(5) MANUAL TITLE

{9) EQUIPMENT NO. AND DESCRIPTION

(8) PUBLICATION NO. (7) REVISION

(1Q) SERIES CODE

(8) FCO'S INCORPORATED INTO MANUAL

(1) FCO'S INCORPORATED iNTO EQUIPMENT

Comments

This form is not intended to be used as an order blank, = Your evaluation of this manual will be welcomed by Control Data
Corporation, Any errors, suggested additions or deletions,
references to figure number, assembly number and design configuration level,

or general comments may be made above, Please include
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