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PREFACE 

This manual contains maintenance information 
applicable to the BK5B5G, BK5B5H, BKSC1C and 
BK5ClD Storage Module Drives (SMDS). 

This manual provides the logic and wiring 
information relating to the SMOs. The manual 
assumes that the reader is already trained 
in the use of normal mechanical and electric 
repair equipment. In addition, the manual 
assumes that the reader has a working know
ledge of the use and interpretation of logic. 

Information in this manual is divided into 
two sections: 

Section 1 - Diagrams 

Section 2 - Wire Lists 
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Other manuals, also applicable to the SMDs 
covered in this manual, are as follows: 

Publication 
Number Title 

83322660 Parts Data 

83322690 Hardware Reference Manual -
General Description, Opera
tion, Theory of Operation, 
Key to Logic. 

83322670 Logic Cards Manual - General 
Theory, Logic Symbology, Data 
Sheets. 
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DIAGRAMS 



DIAGRAMS 1 

INTRODUCTION 

Section 1 is divided into three areas: dia
gram conventions, physical descriptions, 
and diagrams. The discussion on diagram con
ventions describes the elements included in 
the logic, and how to use the logic. The 
discussion on physical description identifies 
the functional elements on the drive and ref
erences them to the appropriate diagrams. 
The logic diagrams show how the drive 
functions. 

DIAGRAM CONVENTIONS 

The conventions used in the. logic diagrams 
are: 

• Symbology 

• Abbreviations 

• Logic Levels 

• Signal Names 

• Intersneet Rererences 

• Diagram Cover Sheets 

An explanation of each of the above is in
cluded in the following paragraphs. 

SYMBOLOGY 

The logic diagrams consist of MIL STD 806-B/C 
symbols for each of the microcircuit elements 
that make up the various logic networks in 
the drive. When discrete components are used 
to implement a function (or portion thereof) 
for which no microcircuit exists, the com
ponents (resistors, transistors, etc.) are 
shown in the diagrams. 

Typically, a logic symbol contains three 
kinds of information: 

1. Function (name) 

2. CDC element identifier 

3. Physical location code 

The function name is usually omitted from 
distinctive shaped symbols (AND, OR, XOR, 
inverter, etc.). The function and the ele
ment identifier serve to define the element 
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type. Refer to the Logic Cards manual for a 
detailed description of the functions and 
identifiers associated with each microcircuit. 
The following discussion defines physical lo
cation codes. Refer to figure 1-1 to assist 
in understanding the discussion on physical 
location codes. 

The physical location code is in the form of 
a two digit or a three digit code. The first 
two digits indicate the location of the 
microcircuit in relation to its position on 
the card. Each plug-in logic module, or 
printed-circuit card, has implicit locations 
for 20 microcircuit elements. The exact lo
cation of microcircuit can be found as fol
lows: with the component side of the card up 
and the card connector to the right, form an 
imaginary grid on the card. Divide the card 
into five equal rows (using horizontal lines), 
and four equal columns (using vertical lines). 
Label the five rows A through E on the left 
hand side of the card, and number the columns 
1 through 4 on the top of the card. To find 
a microcircuit location, intersect the rows 
and the columns as indicated by the physlcal 
location code. As shown in figure 1-1, the 
element at locatlon B4 can be located by 
intersecting row B with column 4. When an 
entire element is not devoted to a single 
function, a third character may appear in the 
location code. A third character serves to 
distinguish the intended gate (or section) 
from others on the same chip. 

ABBREVIATIONS 

Abbreviations are used in the logic diagram 
when it is impractical or impossible to use 
complete nomenclature on logic diagrams. 
Standard abbreviations from ANSI Yl.l were 
used when possible. Refer to the list of 
abbreviations included in the front matter 
for definitions of all abbreviations used in 
the manual. 

LOGIC LEVELS 

TWo types of logic are used in the drives 
covered by this manual: TTL logic, and ECL 
logic. Logic voltage levels for both types 
are given in the table 1-1. Different cir
cuit configurations, temperatures, and so 
on may result in legitimate readings that 
fall outside of the typical range. Such 
readings, however, should be suspect only in 
the event of trouble. 

1-1 
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Figure 1-1. Identifying Element Locations on a Logic Module 

SIGNAL NAMES 

All input-output signals are labeled to re
flect their particular function. If an out
put signal has no connection, and therefore 
no function, it will be labeled "NC" to 
indicate no connection. The polarity of a 
sianal is identified bv a plus or minus siqn 
before the signal name: A-plus sign before 
a signal name indicates that the signal is 
active when the logic level is high, or in 
a logical lis state. A minus sign before a 
signal name indicates that the signal is 
active when the logic level is low, or in a 
logical O's state. Refer to the discussion 
on logic levels. 

INTERSHEET REFERENCES 

There are 27 sets of logic preceded by a 
functional introduction. The key to under
standing how each set relates to another is 
in identifying three basic components. Each 
set contains cross-reference numbers, physi
cal location codes, and pin numbers (see 
figure 1-2). The cross-reference number is 

1-2 

a three digit, two part number. The first 
part (first two digits) indicates which set 
is being referenced. The second part (third 
digit) indicates which page of the set is 
being referenced. For example, in reference 
number 131, the first two digits indicate 
that set 13 is being referenced. The third 

TABLE 1-1. LOGIC VOLTAGE LEVELS 

Logical Nominal Typical 
State Voltage Range 

TTL "1" +3 V +2.5 V to +4.0 V * 
TTL "0" 0 V o V to +0.9 V 

ECL "1" -0.9 V -0.61 V to -0.97 V 
ECL "0" -1.8 V -1. 52 V to -2.38 V 

* Measuring a TTL open collector 
voltage may result in a reading 
that is close to the actual 
power supply voltage. 
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digit indicates that page 1 of set 13 is be
ing referenced. Cross-reference numbers are 
also used within the logic, so that logic can 
be traced from one logic set to another. A 
cross-reference number on the output of a 
logic signal indicates that the logical 
sequence continues in the logic set identi
fied by the cross-reference number. Typi
cally, other identifying information, such 
as the physical location code, or the pin 
number will follow the cross-reference number 
on the logic. A cross-reference number on 
the input of a signal indicates the origin 
of the signal. Where a logic signal does 
not leave the logic, but is continued on 
some other sheet of the same set, the cross
reference number of the destination sheet 
will be shown. In such cases, the cross
reference number will be preceded by a hexa
gon. The hexagon will be identified with a 
letter to indicate a specific location on 
the destination sheet. Where a logical 
sequence cannot be shown in series and it 
does not leave the logic sheet, "line of 
sight" arrows are used to indicate the origin 
and destination of the sequence. The end of 
a logical sequence will be shown with a line 
of sight arrow pointing away from a small 
circle identified with a letter. A second 
circle, identified with the same letter, 
will have a line of sight arrow pointing in 
the same direction as the first. The second 
arrow indicates where the logical sequence 
continues. 

The physical location code is an alpha
numerical code, such as A2A05, that identi
fies the relationship between the logic sets 
and their location on the drive. All physi
cal location codes are represented in the 
logic. However, several miscellaneous codes 
that do not warrant their own logic set are 
shown in a related logic set. For example, 
A3L2 (shown on cross-reference sheet 072) is 
not shown in the A3 logic set. A3L2 is shown 
with A2 logic, since A2 is more closely re
lated. Refer to the table and figure on 
physical location codes to locate particular 
physical location codes. 

The pin numbers used in the logic are for 
identifying logic signals at their respective 
input-output locations. Pin numbers are 
identified by a three character number, such 
as 14A. The tagging information on all in
put-output signals should reflect a reference 
number, a physical location code, and a pin 
number, respectively. 

Logic set 34X contains the cabling informa
tion for all inter-chassis logic signals on 
logic sets OlX through 33X. Inter-chassis 
connections are designated by a small square 
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identified with a location code, such as A3. 
An inter-chassis designator used at the out
put of a logic signal indicates that the 
signal leaves the assembly shown, and con
tinues on the assembly indicated by the indi
cator. An inter-chassis designator at the 
input of the logic signal indicates that the 
signal originated on the assembly shown by 
the designator. When it becomes necessary 
to view the cabling in its entirety, refer 
to logic set 34X. Logic set 34X shows only 
the various cables and connectors as used in 
the drive. All logic chassis backpanel wir
ing is shown in the wirelist. 

DIAGRAM COVER SHEETS 

The diagram cover sneet is the first sheet of 
a logic set. Power and ground connections, 
revision status, card type information, and 
a list of unused circuit elements are found 
on the cover sheet. Power enters the drive 
from the Drive Power Plug (PIon reference 
sheet 302), is rectified (refer to reference 
sheets 31X, 32X, and 33X), and then distrib
uted to the backpanel fastons. The backpanel 
then distributes power to the logic cards. 
The cover sheets show which pins receive that 
power. All power connections show the point 
of origin for the power source except those 
that are most common. The most common power 
connections are: 

• -20V faston, which feeds pin 2B on cards 
AOl-A09 

• +20V faston, Which feeds pin 33B on 
cards AOI-A09 

• -SV faston, Which feeds pin IB on all 
cards 

• +SV faston, which feeds pin 34B on all 
cards 

• GNU faston, Which feeds pins lA and 34A 
on all cards 

The revision of each logic sheet within th~ 
logic set is shown in the upper left-hand 
corner of the cover sheet. The upper right
hand corner of the sheet contains a record 
of the changes made to the logic set. The 
latest revision letter shown in the revision 
record should always match the letter of the 
cover sheet. 

The cover sheet also shows the card type 
which appears in the title block below the 
card name. Refer to figure 1-2 for an 
explanation of all pertinent information 
shown in the title block. 
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PHYSICAL DESCRIPTION 

The physical arrangement of the drive is 
described on figures 1-3 through 1-5, and 
table 1-2. Figure 1-3 separates the drive 
into three sections. Each section and its 
assemblies and components have been assigned 
a physical location code. All physical loca
tion codes shown on figure 1-3 are listed in 

table 1-2. Table 1-2 identifies the physical 
location code by title, and refers to the 
logic set in which the cOde is shown. The 
drive backpanel is shown on figure 1-4. The 
view shown is the wired side of the back
panel. The relative position of the back
panel, and all other card assemblies in the 
drive, is shown on the chassis (see figure 
1-5) . 

PHYSICAL 
LOCATION 
CODE 

Al 

AIAOI 

AIA02 

AIA03 

AIBMI 

I 
AICI 

AIC2 

AIC5 

AIC8 

AICBl 

AICB2 

AIFLI 

AIKI 

AIK2 

AIMI 

AIS4 

AITI 

AITBI 

AIJIA 

AlJIB 

AIJIOO 

AIPl 

A2 
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TABLE 1-2. PHYSICAL LOCATION CODES 

TITLE 

Base Assembly (AC Power System) 

Plus and Minus 42V Supply and Emergency 
Retract 

Plus and Minus, Plus and Minus 12V Supplies 

Plus and Minus 5V Supply 

Blower Hotor 

Servo Capacitor (+) 

Servo Capacitor (-) 

Blower Motor Start Capacitor 

Transformer Tuning Capacitor 

AC Power Circuit Breaker 

Power Supply Circuit Breaker 

Line Filter 

Run Triac 

Emergency Retract Relay 

Elapsed Time Meter 

Deck Interlock Switch 

AC Power Transformer 

Terminal Board 

Power Supply Connector 

Power Supply Connector 

Power Supply Connector 

AC Power Connector 

Logic Chassis 

Table continued on next page 

CROSS 
REFERENCE 
NUMBERS 

302 

31X 

32X 

33X 

302 

312 

312 

302 

302 

302 

302 

302 

302 

312 

302 

302 

302 

302 

31X-33X 

31X-33X 

31X-33X 

302 

1-5 
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PHYSICAL 
LOCATION 
CODE 

A2AOl 

A2A02 

A2A03 

A2A04 

A2A05 

A2A06 

A2A07 

A2A08 

A2A09 

A2AlO 

A2BOl 

A2B02 

A2B03 

A2B04 

A2B05 

A2B06 

A2B07 

A2B08 

A2B09 

A2BlO 

A2Cl 

A2C2 

I A2Dl 

A3 

A3AOl 

A3A02 

A3A03 

A3A04 

A3A05 

A3C6 

A3DMl 

TABLE 1-2. PHYSICAL LOCATION CODES (Contd) 

TITLE 

Write Clock (806 kHz) 

FTU/Head Alignment Card Slot 

Fine Servo Decoder 

Fault Card 

Data Latch 

Read PLO 

D/A Function Generator 

Access Control NO 2 

Switching Mode Control 

Interlocks and Speed Detector 

Transmitters and Receivers Head Address 
Register 

Receivers 

Difference Generator Controls 

NRZ to Compensated MFM 

Access Control and Index/Sector Decode 

Access Control NO 1 

I/O 

Deck Assembly 

Control Panel 

Head Select and Read Amplifier 

Writer 

Power Amplifier 

Track Servo preamplifier 

Drive Motor Capacitor 

Drive Motor 

Table continued on next page 

CROSS 
REFERENCE 
NUMBERS 

OlX 

02X 

03X 

04X 

05X 

06X 

07X 

oax 

09X 

lOX 

llX 

l2X 

l3X 

l4X 

l5X 

l6X 

l7X 

l8X 

19X 

20X 

2lX 

22X 

23X 

24X 

25X 

26X 

27X 

28X 

29X 

302 

302 
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TABLE 1-2. PHYSICAL LOCATION CODES (Contd) 

PHYSICAL TITLE CROSS 
LOCATION REFERENCE; 
COiJE NUMBERS 

A3HB1 Hysteresis Brake 302 

A3K5 Start Triac 302 

A3L1 Speed Transducer 103 

A3L2 Velocity Transducer 072 

A3L3 Pack Cover Solenoid (Optional) 102 

A3S2 Heads Loaded Switch 302 

A3S3 Pack Cover Switch 252 

A3VCl Voice Coil 312 

83322680 A 1-7 



A2 

A3 

A1 

Figure 1-3. 
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~----A3K5 

Physical L ocation Codes 

A2Cl 
(J4, J2) 

9H120C 
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I • • I 22· . 22 
23· '23 

2. • 24. ·24 

I 25' '25 ~O 
• • 26· . 26· . 26· . 26· . 26· . 2'6· . 26· ·26· . 26· . 26' ·26 U~ 

27' '27 I +J 
.) • 1 28 . . 28 n~ =l 

29· ·29 Uc> ~ 
• • 1 30· ·30 W r: 

31' '31 O~U 0 H NO (J) 
• • 1 32. '32+ > r-l 

33··33"33,'33"33' 33' 33"33"33"33"33 ~ ~ 
• .1 34··34··34··34··34· 34"34"34"34"34"34 1O"g a:: ,::j 

10 9 8 7 6 5 4 3 2 i' +~>I ~ ~7 
BA BA BA BA BA BA BA BA BA BA a:: u . .. ~ ,~ 

I. I I I I I I I I I '1 ~ 
2· 2 2 2 2 2 2 2 2 2'2 ~ 
3. '3 a:: '<i' o 4· '4 0 LL ~ 
5. '5 0 

W IJ) 
6· '6 ~ l-i 
7· .7 W ::l 

B· '8 > .S' 
9· 9 9 9 9 9 9 9 9 9·9 ~ 

10· '10 
II . • II 
12· . 12 
13. . 13 

B 14· '14 B 
15· '15 
16· 16· 16 . 16 . 16 . 16 16· 16 16 16· 16 
17· '17 o 21' '21 0 

22. ·22 
23· '23 
24· ·24 
25· '25 
26· . 26· . 26· . 26· . 26· 26·· 26· . 26· • 26· . 26· • 26 
27· '27 
28· '28 
29· ·29 
30· ·30 
31· '31 
32' '32 
33· . 33· . 33· 33·· 33 . 33·· 33· . 33· . 33' 33··33 o 34' . 34' . 34' . 34· . 34' . 34' . 34' . 34· . 34' 34" 34 0 . . ... . 

BA BA BA BA BA BA BA BA BA BA 
10 9 8 7 6 5 4 3 2 I 

45 43 41 39 37 35 33 31 29 27 25 23 21 III 17 15 13 " 9 7 5 3 I 

82 :: : : : : : : : : : : : : : : : : : : : : : : : : : : : :: '. : : : : : : : : : : : :: 82 
JA JA 
83 :: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :: 83 

83322680 A 1-9 



LOGiC DiAGRAM SEiS 



4 I 3 + 2 I 1 
REVISIONS 

I~[V. [co . OUCRIPTION 0ItFT. DAT[ ICllII'D . I·E23000 10LEASEO 

REVISION STA.TUS OF SHEETS 

I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 20 
A A 

0 0 

-

C C 

.... I+-

B B 

- I-

A A 

:=:.: ,,,,_ ""n~ 'COOE 100NT I C 
CHASSIS MAP 83322680 A 
DIAGRAMS 

~~ss OfF SHEET I OF 2 1 .... 6£ I II 
A •• OOVED I DI~ 

4 I 3 + 2 I , "If 15215100 



D 

c 

B 

A 

4 3 2 

MODULE TYPE IDENT I F I ER 
FUNCT IDNAL NAME 

!5 V POWER SIJPPL Y 
-SHV 

A1A03 (:531·333) 

!12 V AND f20 V 
-SKV 

A1A02 (.521·322) 

-AE;] (191·201 ) 
!42 V PWR SUF'PLY & EMERGENCY RETRACT 
A1AOl (.511·312 ) -SJV 

PHYS ICAL 

LOCAT I ON CODE \ 

0 » .... 
"''-. 
~o 

~ 

N 

'" 
'" '" ~ 

I 
X 
-< 
< 

NOTE, 

CD NOT USED 

4 

CROSS REFERENCE 
NUMBERS 

G 8 

-
TF !ANSM 

'BOl ~. 

RE: 
A~~ 

( 
1---

( 

f--
( 

f--
01 

~~ 
NR 
A2 

CE IV 

FF G 
B06 

IHERS 

( 111·113) 

ERS 
( 121·124) 

EN AND CONTROL 
(161 ·165) 

COMPENSA TED MFM 
~171·173) 

-TVV 

-RVV 

- L~'V 

-LXV 

ACI 

Z TO 

m1L 
~ESS 

B08 

CESS 

B09 

GONTRCl.. & I NOEX/SEE DEC~ TV 
( 181·184) ~ 

AC 

A2 

CONTROL NO> 1 
-LVV 

( 191·194) 

( :D 
L-. 

3 

WR I TE CLOCK 806 KHz 
-LSV 

A2AOl (011·013) 

FTU/HEAD AL I GNMENT CARD SLOT 

A2A02 (021·022) 

FINE SERVO DECODER 
- FRV 

A2A03 (031·035) 

FAUL T CARD -KFV 
A2A04 (041·045) 

DATA LATCH 

A2A05 (051·053) 
-LRV 

READ PLO 
A2A06 (061 ·065) 

- LZV 

D/A FUNCT I ON GENERATOR 
-LQV 

A2A07 (071·073) 

ACCESS CONTROL NO. 2 
-LUV 

A2A08 (081·085) 

SW I TCH I NG MOOE CONTROL 

A2A09 (091·093) 
-LPV 

INTERLOCKS & SPEED DETECTOR 
-SGV 

A2Al0 (101·104) 

CHASSIS MAP 

2 

, 

o 

c 

~ ~ ~~ » 0 

'" ~ » » » » 
~ -< ~o ~ ~ i: (f) 

rn ~ § (") 

0 

~ 
::0 

N N ::0 NO ..,. 01 rn ~r » 
CJ 'll 

N N N » 
» ..,. 01 (J1 ~ ~ '" ~ N 

B ~ r 

:;; 
rn 
::0 

I I 
N ~ N 

'" -< 
Z Z Z 

A 



4 I 3 2 I 1 
REVISIONS 

~!v. ICO . IIE.CR'PTION lORn DAT[ ICItIC'o . [.E23000 RELEASfD 

REVISION STATUS OF SHEETS 8 "CHNICAL CHANGE GR 4·78 

I 2 3 4 !5 6 7 8 9 10 II 12 13 14 1!5 16 17 18 19 20 
A A A 

0 B A B 0 

UNUSED LOGIC ELEMENTS --
TYPE LOCATION OUTPUT 

PIN (51 

- 10131 C2 14,15 
10131 02 14,15 
10116 81 6,7,14,1!5 
10116 01 2,3,6,7 
1012!5 03 4,13 
1012!5 82 4 
I40H 04 6 

---

T PA TPZ 

C C 
'" ,.,0- 07A < '4> -'NO ~ 
251 JA80 - 078 

PINS OIA THRU 3410 GROUNDED 

~~,-GND 

!~~ -
(78 ~~ -

-+ 9~~ I+-~.~~ 
- 5V -~~ 

I 68 -GND 

018 " -!5V 33,oH -~70 
// 9811 

-!5VR -~~ 
~ 98C3 ~ 98C4 ~ 98C5 ~98C6 3~~ r 1!5"F T .I"F T .I"F TI

!5"" 
-~>-=-

+ 20V 

~'~ 
102 JA80-03A 

+20V 3300 
B + 15'1 B 14B)~ 99RI '!:.L 99CI i 99VRI 021 A02-348 

~98C3 198c4-98c9 
• +!5V 

;r1!5/LF I!5V 

99R2 
~-{.I"F(61 3300 

~~ 99CIS ~99C2 
+15V i 99VR2 'J S.8"F 'J 1!5,... I!5V 

I 
- 5V 

9812 

- 218" -!5V ~ - !5VR 98RI I-// 

~ 98CI ~98C8 ~98C9 198CI0 ~)-20V 3300 

+[ 1!5/LF Tel/LF T·I"F 11!5"F -.l..-98q f 98VRI 
-1!5'1 

;r1!5/LF I!5V 

98R2 
330n 

348» +!5V • +!5V ~98C2 
-1!5V 

!OL 99CI ~ 99C12-99C14 
......... S.8"F ~15"F .± I!5V 

A ~~.I/LF(31 
1: 98CII -::- 98VR2 

A 
+5V 

2!51 ~ JA80 - 14B 

I 
DAAWN 

.- • I.·.." ~ WRITE CLOCK ICOD! 'DENT I C 806 KHZ 
CHECKED TO 9.67 MHZ 83322680 C 

. ENG'NEE~ .fl iL'..t..l.!,!?' DIAGRAMS 
~AOVED v DlV'IION TYPE CLSV LOC A2AOI ! ~~OSS REF 011 I SHE[· I OF 3 I PAGE I 13 

4 I 3 + 2 I 1 REF 8321!1101 



4 3 

+ 5V 

D 034 A03-33A 04B » -1000 + EVEN OIBITS) 

+5V SS 

2 

~----------------------------------------------------------7)~NC 
,.....------------------------------------------p~~~IuO~----7»05B NC 

PHASEI FREQUENCY 

TPU 

DETECTOR 

0f OET 
581 
A3A 

R A4EI ~ 
195 

C 034 A03_12B22B-»>---....:0:..::D:..::D-=:.D.:..:IB:...;.I~TS 2C~~~ __ -= _________ 0.9 1'1_; --------------~------t------I 
DIVIDE IH 12 

CNTR -4 

6 
03 li~ Q3 II 

02 Q212 __ 

01 QI 13 __ 

DO QO 14 __ 

9 
LD 

..--f-+----='-1S CRY 
15 

10 

B4CI J 680 pF 

25 ns t 2 
1------1 

II 

~--------------------------?~NC 

rr:~_--.:I.!.!N""DE",X"--,,R:.::E:....F....:C:.::L:=:.0=-CK:..:....:..14,,-,Oo..:3,-,-,K-,-HZ~) __ "7~ 182 B 08 -31A 

~3_+~SE::::C~T..:::0.:..:R--,C"-,LO=C:..:.K--,-P....:U:.::L:=:.S=-E....:.l..::.8..::.06-,,--,-K_H-,,Z-,,-) ---;;~ 182 B08 -15A 

I kn,C2R3 
~---'VV\~ ... - 5 V 

o 

c 

B 
... 

L--_______________ ... ~------------~ 

b+.-..L_~5AI.I'vI_n_,:....C_2_R_1 _+_+-:-R-:-E-::A-::0---:-:-R-:-E--:F_C_L_0_C_K_7~ 062 A06 - 24B B 
14.84 MHz) 

2C6 
.01 f'F 

A -f--j 

2R2 
39U 

+5V 

2R6 

2R4 
147U 

2CRI 

4 

100 n 
2RiTkn 

2VRI 

2R8 
100 kU 

VOLTAGE ':ONTROLLED OSCILLATOR 

r-----

I,---~~--, 

!3.67 MHz NOM _____ . __ 

BICI 
.01f'F 

~--+"TL----j f---------.----{ L.....!~~J-f-li"-----~ 

I 

BIRI BIR3 
61911 147 n 

BIC2 
.1f'FT 

IVRI BIR9 -= 
3.6 V 39 n 

-5 VR L ______ _ 
----~ 

3 

BIR5 BIR6 
261n 162n 

261 n 

I kn,C2R4 
~--"VV\--'" + 5 V 

~~~~ __ ~5~I·AI~n __ ,C_2_R_2 __ + __ ---,-R~E~A~0~R~EF~C_L_OC_K __ --?~062 A06-23B 
(4.84 MHz) 

15 

ECL-TTL 
10125 
B2B 

SECTOR, INDEX, REF 
WRITE PLO CLOCKS 

2 

12 +SERVO CLOCK (9.67 MHz) ~ 013 AOI-27B 

, L 112 BOI-23B 

1-!1~3 ____ 4:..:.c:::8--,-4_M:.::..:..:H=-z --,C:..::L..::.O..::.C.c;.K _---?y...!.!.!- N C 

A 



D 

c 

B 

A 

4 

PHASE! FREQUENCY 
DETECTOR 

flf DET 
581 
E3A 

4C6 
.Olp. F 

~ 
4R7 
147Q 

4CRI 

~ 

012 AOI- 12B~ +SERVO CLOCK (9.67 MHz) 

NC ~> +TIE HIGH 

4 

3 

4R2 
100 kQ 

~~50 kQ -15V 

215 Q,4R9 

~0~~,4RI 

4VRI 

I4 ! 3.3 V 

... ... 

8 

+5V 

3 

E4RI 
2.2 kQ 

2 

,----
I 
I 
I 
I 

- - - -r--------------~- i VOLTAGE CONTROLED OSCIL.LATOR 
I 19.34 MHz NOM. 

[.ICI 
• )I/OF I 

~~~~---)~--~~ 
L-~~~~II----~ I 2 

L ___ -l 

I 
I 
I 
I 
I 

DIRI 
10 kQ 

3 R I r.:=:::-
100Q ~DIR9 
2.87 kQ 1619 

Q 

3V ~ I 

DIC2 
DIR2 .I/OF 
147Q l' 

DIR8 
39 Q I 

I 

-5VR I ____ J 

_.J 

DIR4 
261 Q 

DIR6 
261 Q 

DIR5 
162 Q 

DIR7 
162 Q 

10 ECL-TTL 
II 1~~2B5 12 +HIGH FREQ CLOCK Ii 9.34 MHZ1 7)308 172 B07-09A 

D2R2 
I kQ 

- 5V 

TPW 

6 

r-I;...I _+:..W::..:.:.R.:.;IT:..!E:......!P~L:.!O~C~L~O~C~K __ .....:)~ N C 
(9.67 MHz) .r-

2 

SERVO AND READ 
CLOCKS 

o 

c 

B 

A 



4 I 3 • 2 I 1 
REVISIONS 

I REV. ECO . D£SCR1PT1ON i OIIFT lOAn ,CHII'O . IPEZ3000 IO£LEASED 

REVISION STATUS OF SHEETS 

I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 20 
A A 

0 0 

--

C C 

-+ +-

~> -GND . 
~> -20V POWER AND GND SUPPLY TO HEAD ALIGNMENT 

• CARD WHEN INSTALLING IN A02 

B ~> +20V B 

~> -GND . 
T> +5V . 

+5V 
011 AOI-14B 

- I-

A A 

1M.,. 111/"" ...• I',"~ FTUI HEAD ALIGNMENT CARD ICOOE IDfNT I C 
ICHECKED SLOT WI RING DIAGRAMS 333 83322680 A 
I ENGINEER 

~~oss -REF 021 [SHEET I 0'2 IPAGE 1.17 I APPROVED l>lV11lON LOCA2A02 

4 I 3 + 2 I 1 AEI' 83215702 



D 

c 

B 

A 

4 3 

r'- - --
I 

&_ A02-: 
263 J104-1 ___ ---..:.R=E:::D _____ ~!.-.'\"--~O:..:~~>-:-HEAD ALIGNMENT OUTPUT 

I I 
263 J104-3 ___ ----'W'-'T'--___ -:'----"_---'-I ~>_~. HEAD ALIGNMENT OUTPUT 

I 
263 JI04 -2 ___ --=B::=L.:..:.K ____ ....:.-....;I __ O.=..~>_:-GND 

\T' I~ 
263 JI04-5 ____ S_H_IE_L_D ___ ---' ____ IC.~>_:~ 

I 0:-

I 

P 
I 

032 A03-23B _________ --'+'---"-'I:~~:~ SERVO DIBITS 

032 A03-25B _________ --'ll"__-'-'I~~~:-SERVO DIBITS 

2 

-- ----, 

HEAD ALIGNMENT CARD 
SEE FTU MANUAL FOR 
DETAILS 

- WRITE PROTECT 

'4 

I 
I 
I 

I A02-» 14B 

L ________ . _________________ J 

4 

NOlES: 

& THIS CABLE IS USED FOR HEAD ALIGNUENT PURPOSES WITH THE HEAD 
ALIGNMENT CARD INSTALLED IN LOC A02 

CROSS REF NUMBERS LEAD REA[IER TO LOGIC SHEET WHICH SHOWS 
CONNECTOR PIN IN FUNCTIONAL RELATI,ONSHIP TO REMAINDER OF DIRIVE 

3 

FTU I HEAD ALIGNMENT 
CARD SLOT 

2 

o 

104 A10-12B 

c 

B 

A 



o 

-

C 

B 

-

A 

4 I 3 

REVISION STATUS OF SHEETS 

1 2 3 <4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 20 

A A A A A 

--t--t--

~~--r-------------------.------------~' +5V .. 1 99C' 199c2-99c5 
'J' 22,.F 1=' _?!I)F TPy 

~,,+20V 15 Q SRI )r-Q,IO--.-____ .-____ r---'--I-,-__ + +14V 

IW 9R2 ~ --l:-o.ol,.F 15 F-:.b-

T 99C8- ,. "T' 
1--____ ,--__ --'1/11 ""kQ_-! 99CII 99C12.l.. 

~99C6 ..J-99C7 -=- -= 
r·OI,.F T 6• 8,.F 7.5V ~~ 9R4 9R5 

1.00 kQ 8.25 kQ 

;~ 
~~ 9VRI 9R6 
- 5.6V 5.62 kQ 

-:::- ~ 

4 I 3 

2 I 1 
REVISIONS 

REV. fCO. OOCRIPTION 

• IPE23000 IO'L'ASED 

T'A TPZ 

~ __ ' L--,---I---, 
I T~~~» 

- GND 

~OA» - GND 

~4A» - GND 
~~~----------

~-+---4-------------------~---+-~r--ID 

T~~~~) 
- GND 

~~~-------------

~~~--------------068» - GND 

T~~~» 
- GND 

~~~-------------

~) - GND 
r-~~--------- -----

UNUSED LOGIC ELEMENTS 

l TYPE I LOCATIO"£"TPOT PIN(S) 

1 200 I D~ 4,6 

~-

~. --

I 
~ 

I 98CI 

IRI ~ .01 ~F 

IW ...1) 
IRI V 
I kQ 

~)-Z} ~ .... oz 

[DRAWN IL<I.~ I~.±!!.~ 
I CH'CK'D FINE SERVO 
I ENGIN"R DIAGRAMS 
I APPROVE!) '.OIVIIIOfj TYPE HFRV 

DECODER 

LOC A2AO~ 

+ 2 I 

._-

C 

I+-
---- -5V 

Tj 
-14V 

~O.o"F 15,.F ±. T 98C~- 98C9 B -= 98C8 

IR4 IR5 
1.00 kQ 8.25 kQ 

-

1 IVRI 
rtlS.6V 

IR6 
5.62 kQ 

-=- -
A 

!COO' 10'NI I C 
83322680 A A 

I ~~OSS REF 031 I SHE! I OF 5 rAGE I .19 

, REF 83215703 



D 

c 

B 

A 

4 

JA03-

3 2 

P 

. __________________________________________________________________ --=S=ER~V~O~D~IB~I~T~S-------ir_--A02-15B 

__________________________________________________________________ +~SE~R~V~O~D~IB~I~TS~------!~--A02-13B 
1VRI 

~5'~:----_r------._------------------------~------_r----------------------r_----~ 
+ 14V--l4--- T .01~F 

T 
.0 I/,-F T .01~F 4CI 

1C3 ~I 

1R5 
51.1 kQ 

4R3 
1.00 kO 

292 ~ J B - 0 2 B ~">----'---+-"=~)----..,-'-T---1 
-AGC'ED 

~H----=::S~E:.:..:R~V-=O--=S.:..:I G::.:.N.:.:.A~L'___ ..... r;;'\ 033 
\:Y 034 

7R2 
1000 

4R4 
1.00 kO 

+AGC 'ED 
SERVO SIGNAL r:::\B 033 

~~~~~~----~034 

035 
+AGC 

L---------------------i---------~----------------------------J--------1-V~R~2------ -14V 

1.5 V 

+14V 
SCRI 
~I 

- 14 V _-'VVIr----, 

SRI 
3S.3 kQ 

+ 14 V --'VVI.---...... 

SVRI 
7.5 V 

- 14 V •• -----IIMiI----

r;;t 26 B >-__ ::..:26=-=B7'~ -" 1 292 8 J8-01A ~) 7 

292 ~ JS-02A ~»)-__ 2_4_B~) 
NOTES: 

4 

& REFER TO CROSS REFERENCE NUMBER :~41 FOR 
CABLING INFORMATION. 

& OIBITS FROM SERVO PREAMP. 

£ TO HEAD ALIGNMENT CARD. SEE CROSS REF 
NO 022 FOR oElAI LS. 

3 

E4RI 
10 kO 

-14 V 

+5V 

E4R4 
1--------JYVIr--- + 5 V 

9.53 k Q 

L-__ · __ ~~~~~~t~-------~---~+-=S-=E~N~S~IN~G~D~I.:.:.B.:.:.IT-S-----,---?~ NC 

3 ms 

SENSING DIBITS AND 
AGe'ED SERVO SIGNAL 

2 

L-----------------1. 0 034 
035 

o 

c 

B 

A 



D 

c 

B 

A 

4 3 

DIR3 
2.2 kn 

+5V 
Ir\ -ODD OIBIT READ GATE 

034 ~~--~~~~~~~----------------~~~ 

TPU 

CIR7 
20.0 kn 

SERVO SIGNAL 

-14V 

Ir\ - EVEN DIBIT READ GATE 
034~ 

,1,;\ +AGC'EO SERVO SIGNAL 

TPT 

DICRI 
+14V 

DIC2 DIC4 
.0 I J4F .01J4F 

D2RI 
+5V 

2.2 kn 

DICR2 

10 ~19~5 n [ ICR3 .. ~ 
DIVRI 

4 7.5 V 
- 14V 

DR4 
If 0 kn 

-5V 

032 ~>--.:...:::.:=-r--=-=:...-::o.=~c......;;..;...;...-,---- --.------'-....., 1 f~g .,...n _______ t-__ lr5.-'\~"'R ... in.., ~-----<I-~r,;:=_;:;;;_r..., 

20.0 kn 
C2R2 

-14V 

NOTES: 

& TEST SElECTED RESISTORS. 

4 3 

D2R4 
IBO kn 

- 14V 

2 

C2RI0 
10.0 kn 

CIR5 

& 
3.B3 kn 17.8 kn 

CIRI2 CIRII 

3 

&& 
CIRI CIR2 

-14V 

C2RII 
20.0 Ul 

10 

&& 
C2R4 C2R3 

-14V 

TRACK SERVO SIGNAL AND 
CYL DETECT A AND B 

2 

o 

-ANALOG SERVO OETEC~ 035 

c 

+ ANALOG SERVO OETEC~ 035 

B 

A 



c 

B 

A 

4 3 

'" 5V 

2.r4 kQ 

E2R4 E2R7 
26.1 Q 825 Q 

fRO 
-~E2CI 

33 pF 

032 Ar-__ -~A~G~C~'~E~O~S~E~R~V~O~S~I~G~N~A:L ________ 4_--~ 
+ 5V 

3.9 kQ 
E2RI 

194 809 - 138 ~r+--'H""'E:..::Ao::Oc::S....;L""O::.::A::.!:O:.!:E~O~---r-...L---

EVE:N OIBIT 
LEVEL OET. 

032 0 r-+,-S:..;E:..:.N;,::S:.;,;I N:.;,;G:...-::0:..:.1~8:...:1 T..:::S ___ -,-_-I-_______ _ 

032 B +AGC'EO SERVO SIGNAL 

000 0181T 
LEVEL OET 

9 

E2VRI 
8.2 V 

E2R2 ~--E-2C-2-+4-----=-l4-+ -14V 

2.74 kQ 825 33 pF E2:C3 
+14V.----~~~-------~---~.~~~-Q---~I~--~ ~_ I~F 

E2R6 +5v 
26.1 Q 

IkQ 
E3RI 

+5V 

EIR3 
I kQ 

2 1 

EIR6 EIR5 
28.7 kQ 19.6 kQ 

+5V 

EIRI 

.& 
EICI 
68 pF 

~:""';~_j.J-'---t---~E:...:V:.!:E:.!::N~0!!18~I!..T --.!R~E:!A~O~G~A~T=-E ---------__J. E 033 

EIR7 EIR4 

r--,r-__ -+ __ ~2~&~7~k~Q~~-~19~.~6~k~Q~~ +5V 

EIC2 
68 pF 

4!::.....;:.!..._JJr-=--t--I--~0~0~0-=0~1~8!.:IT~R~E~A£0....!G~A~T:..!!E~------J. F 033 

890 ±20 ns 

r---I----,=~----_ -_ -_ ---i-:.. -_ -_ -_ -_-_ -_ -_ -_ -_-_ -_ -_ -_ -_ -_-.:_ -_ -_ -_ -_-_ -_ -_ -_ -_-_ -_ -_ -_ -_ -_-_-_ -_ -:...:!-~0~0~OiJ~0!!!'~8~'!T!.Si======~~)~ 012 AOI - 228 
I +000 0181TS )~ 183 808-058 

03RI ,-----

6 
r------~2v7~0~Q---+5V 

-(ODD + EVEN 0181TSl 33A >-c 012 AOI-048 
182 808-228 

II r-_________________________________ -1~--------i----------=-!EYV!E~NJO!!!I~8~ITDS~----~~ NC 

12 o II >:~r-.----+---~~ NC 

NOTES: 
, __________________________________ -!+JE~V~E~N~0~18~I~T!S ______ 4)~ 183 808-04A 

& TEST SELECTED RESISTORS. 

TRACK SERVO SIGNAL 

4 3 2 

0 

c 

+-

B 

A 



D 

B 

A 

4 

-ANALOG AIRII 

033 G 

3 

AIRI7 
11.8 kn 

AICZ 
1000 pF 

AIR7 
2.2 Mn 

AICI 
.I,..F 

AICRI 

- 5V 

TPQ 

AZRZ 
34Bn 

AIR4 
47t n 

383n 

2 

AZR3 

AZRI 
2.87 kn 

A2CR2 

+TRACK SERVO SIGNAL )~ 083 A08 - 26B 

+CYL DETECT A ~~192 B09-28B 

TPG 
-+CYL DETECT B 

~ 192 B09-27B 

AZR5 
1.00 kn 

AZR6 
I.DO kn 

+ 5 V _-L..-----------' 

\~S~E~R~V~0~DE~T~E~C~T~ __ ~4.~9~9~k~n~L-______________ 1 

6 

_ ____________________________ +~A~G~C ___________ fC\032 ~IO~-L_r--~~--~- \:/ 

AIRIZ 
10 kn 

NOTE: 

AIR4 
13.0 kn 

+�4V4-----~~----~ 

AIR6 
2.15 kn 

& TEST SELECTED RESISTORS 

4 

AIR5 
10.0 kn 

AIR3 

& 

AIRB 
2.49 kn 

3 

AIRI3 
10 kn 

TPF~~ 

OV-~ 

CYL DETECT A AND B 

2 

0 

C 

B 

A 



4 J 3 .. 2 I -"-
"-[~~ 

~Ev ECO. ~~ 10000T l~~ ~ . 1"[2>000 L~ 
REVISION STATUS OF SHEETS -~ I Ol'GR... C"".ECTION L~ '0 , 2"1 

I 2 314 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 20 
A A A A A 

0 B A A A A 0 

I 

- t-- - l-

I ---
_--.40-~ ___ 

I--

t-- -

C UN JSED LOGIC ELEMEN TS C 
.----

TYPE LOCATION 
OUTPUT 

PIN(S) 
I--

17~H CI 5,6 

404~ E2 10,12 

20( 82 6 
'---

-+ 1+ 
MAINTENANCE SWITCHES AND 

FAULT INDICATORS ON CARD EDGE 
091 A09-328 ~)+42V _+42V 

\ 
~!4) +20V 

~/ 
_ + 20V 

0 ~~)+5V A 
199cl-99c6 

- +5V 

B TPA TPZ B 

MAINT FAULT CLEAR 
CLEAR 

~ 
roOll'F r i NOR~ ~) -GND 

VOLTAGE FAULT 
>< 

CRI ~)-GND 
WRITE FAULT CR2 

HEAD SELECT FAULT 
>< 

CR3 ~)-5V '< 
198cl-98c4 

- -5V WRITE OR READ FAULT CR4 

- NOT ON CYLINDER AND 
>< CR5 'J 001 I'F -(WRITE OR READ) FAULT 

~)-20V 
- -20V 

091 A09 -038 ~) - 42V • - 42V 

Z 

A ~ A 

I~'" Ir.RAA_'~ ''''''CARe r~'-'IC 1 ~ _$'1 ., /.J /, DIAGRAMS 
83322680 

1 • ......,vED I I DlYIIIION TYPE' EKFV LOC'A2A04 1~1Ot:· 041 1"",,0· 1 M 5 1- 1-25 

4 I 3 + 2 I , !IV .~alal'04 



D 

c 

B 

A 

4 

JA81-
Z73 ~ J101-06A 09A)~> +WRITE FAULT 

~>~~+~W~R~IT~E~FA~U~L~T ______________ _ 

044 
- MASTER FAULT CLEAR 

JA81-
08A 14B + MULT HEAD SELECT FAULT 

Z6Z f§ J101-07A ~~~~.::..;...--=----=------+-

~ -WRITE GATE 3 
122 B02- 27B --Z 

122 B02 -29A 

043 
B - VOLTAGE FAULT 

193 B09- 03B 

C3RI 
22 kn 

3 

+5V 

C3R2 
2.2 kn 

252 ~ JA80-02B 09A »-MANUAL FAULT CLEAR ~ ___ .~--L __________ ~--{ 

122 B02 -30A ~>-CONTROLLER FAULT CLEAR 

4 

C3CI J .011'F 

3 

4 

2 

~ ____ r-+_F~A.;,.:U:..:L~T __ -4~ II Z BOI - 07A 

044 

[-ON CYL·(W+R FAULT)] 

'Y~1.::2-l __________ -~F:..:A,;:.UL=-T:........:C;.::L;.::E.:...;A;.:.R~~ 194 B09 - 31 B 

HEAD SELECT • WRITE + READ 
AND CYLINDER FAULT 

2 

o 

c 

B 

A 



D 

c 

B 

A 

__ ------~4~--------L----------3--------~+.--------~2~--------L---------1~------~ 
+20\, 

+ 5\' 

+20V 

- 42V 

A2RI 

10.0 kn 
80.0 kn 

A2R7 
1.10 kn 

A2R3 

464 n 

A2R8 
1.21 kn 

A2R9 
5.90 kn 

A2RI0 
1.10 kn 

+ 42V A3RI 
13.0 kn 

A3R2 
1.33 kn 

A4R2 
1.10 kn 

.-~ 
- 5V 1.21 kn i 

A4R4 

+5V 

A2R5 
I kn 

2 

5.90 kn 
~---~~~---~--~~_4~~~ 

A4R51 
1.10 kn -= - 20V 

NC~ 
A4CRI A4RI 

10.0 kn 
- 5V A4R6 A4VRI 80.0 kfl A4R8 

820 n 6.2 V 261 n 
A4R7 
464 n 

-20V 

044 A -MASTER FAULT CLEAR 

104 AIO- 21B ~)+UP TO SPEED 

4 

A2R4 
261 n 

4 

4 

3 

A2CI 
.Oll'-F 

+5\, 

A2R6 
I kn 

+5V 

AIR6 
I kn 

__________________ -_V_O_L_TA_G_E_FA_U_L·~~ NC 

+ 5V 

T 
1.3 n·s t 2 

f-- -----; 

TPB 

+ 2 

+ 5\' 

AIR2 
I kn 

- VOLTAGE FAULT ~ 
-\.!j 042 

+ 5V . 

AIR3 
I kn 

+VOLTAGE FAULT 

~~~---~~NC 

VOLTAGE FLT 
-[(-UP TO SPEED) 

+VOLTAGE FAULT] 

10 --7~NC 
+ [(-UP TO SPEED) 

+VOLTAGE FAULT] )~15B L-__________ 104 

VOLTAGE FAULT 

102 

-(-VOLTAGE FAULT ~~ NC 

AIO- 05B 

AIO- 23B 

o 

c 

B 

A 



D 

c 

B 

A 

4 3 

UNIT READY 

194 B09-07B ~~ERVO READY 

042 @---!£A..:..:U:.:L:.:..T _____ ~+--'----7-i 

103 A10-21A ~~-'-TA-R-T~-----------. 

124 B02-02B ~~N-I-T-IA-L-I-ZE----------

+ 5V 

IRI 
22 f! 

• ICRI 

POWI::R UP MASTER CLEAR 

600 ms 

IR2 
~~2 k!~ 

ICR.: ICR3 

r---------~~-----~----~-H 

I i~ e

F 

_______ 10_lk_

R

f!_4--'-__ ..J 

CLEAR 

2 

+ 5V 

-FAULT 

B2R4 
2.2 kf! 

1 

)~IB 104 AIO- 12A 
194 B09 - 33B 

252 ~ JA80-01A 

'>Cr8~+-+--'------R-E-A-DY--___7~ 252 ~ JA80 - 13A 

L.-____________ ...;+---=-U.:.:.N...;IT--'-Rc.::E_A_D.;...Y~~ 112 BOI - 24B 

B2RI 
2.2 kf! 

- UNIT READY )~ NC 

~+--,~-----_:l_+_+--~M.:.:.A=-ST:...:E:..:.R"--'-F..:..;Ac:cU=-L T.:.....;C:.:L:.:E:.:..A:.:.;R,---< A 042, 043 

2.2 kf! 
+ 5V 

3RI 
4.7 kf! 

+ POWER UP MASTER CLEAR ~ NC 

~ _______ -r ___ -~PO~W~E.:.:.R_U:..:.P~M.;...A~S-,-T=-ER:.:..-C:.:L:.:E:.:..A.;...R~~ 053 A05-28B 

, L 102 A10-15B 

._----------------------J 

p" 
- MAINT MASTER CLEAR 

4 3 

MASTER CLEAR, UNIT 
AND FAULT 

2 

o 

c 

B 

A 



c 

B 

A 

4 

+SV 

D4RI 
10 k11 

2S2 ~ JA80- IIA ~r-_-_P ___ LU.;...G,---,V-,-,A=L.:.:ID=--__ -L~DV;4:.:;R~2~~~ 
100 kll 

+ SV 

f 
E2R I 
10 k11 

2S2 §] JA80 -12A ~)>-_-_S_E-=L,--A:.::D.::.D_4~ __ -1_ . ....:E~2~R~2~~~ 
100 kll 

+ SV 

D4R3 
10 k11 

2S2 ~ JA80 - II B ~ >----=-_S_E_L_A_D_D--=2 ____ J..-=D:..,.4;;R;..4 __ l::.J 

+5V 

100 kn 

D4RS 
10 kn 

3 

D4CI 
.01 f'F + SV 

E3RI 
I kll 

2 

~~t-__ ~ __________ ~+~P~L~U~G~V~AL~I~D~ __ ~'~ 
r-r-__ r-____ r-_______ ~-!P~L~U~G_V~A~L~I~D ___ ~;r23A- 232 JA82-22B 

,~ 232 JA82 - 22A 

~~~~ __ i-____ t-____ r-__ ~+~S~EL~A~D~D~4~_~ 2 B ~~ __ .r __ -t ____ l-____ +-__ ~-~S~E}L~A~D~D~4L-==~)~ 232 JA82-26B :~ 232 JA82-26A 

56 II 56 11 56 11 56 11 
E3R2 E3R3 E3R4 E3RS 

~~~ __ r-______________ ~+~S~E~L~A~D~D~2_~'~ 
r-r-__ t-___ r _________ ~-~S~E~L~A~D~D~2~_~?~ 232 JA82-24B 

}~ 232 JA82-- 24A 

252 ~ JA80-14A 22B )'r_--,S:.=E:.=L,-,-,A=:DD~I _____ .....l __ :;.,D4;..R:;:6:::.-..L~ 

6'4·.~:--+:-I--_t_--,---~+>:..:S~E~L2.!AD?!D:..!...1 _~,~ 
--r-__ I ___ -t. ____ + ____ -;:-....:S~E~L~A.QDQD..!I __ .J:< "'29A 232 JA82 - 23B 

,~ 232 JA82 - 23A 

56 11 56 n 56 l1 56 n 
252 

045 A04 -16A ~)--.! START _______________________________________ ======:.-____ ~~ 
EIRI 
I kn 

+SV.-~~~~---~·I 

104 AIO -13A 26A) -. WRITE PROTECTED 
8 

+SV 

DIR3 

233 JA82- 41B 27B) - ( SEC 30 + 32 l 470 11 ~~~~~~.-~~~--~ 
DIR5 

233 JA82- 41A ~r-+ ~( _SE_C--,3c,;;0...,:+c....:::.3!:,2!-.l _t-__ ..::..:.:.=-, ____ ~4~7~0~11-----L---!.!..-.J 

------~--------------~ 182 A08-13B ~~INDEX 

4 3 

E4RI E4R2 E4R3 E4R4 

.. _____________ ~--~+~S~TA~R~T~--~~ 045 A04-28B 

12 __________ ~+~S~T~A~R~T~EN~A~B~L~E--4'~ 
V'-:=.f-__ -t ____ I ________ ::.-JS~T~A~RT!...!E~N~A~8L~E~~~I'3IA 233 JA82 -·428 

)~ 233 JA82 - 42A 

.~--_t----t---,---~+~W~R~IT~E~P~R~OT~E~C~T~E~D--~ ~~~~~ __ r_---1-----+--~-~W~R~IT~E~PR~O~T~E~C!T~ED~=r:~ 232 JA82-28B :~ 232 JA82- 28A 

2 

56 II 56 11 56 II 56 11 
EIR2 EIR3 EIR4 EIRS 

RECEIVERS AND 
TRANSMITTERS 

+ SEC = 32 
7 182 B08 - 09A \t24 A 

182 808- 13A 

182 B08 - 14B 

o 

c 

B 

A 



4 I 3 2 I 1 
REVISIONS 

REv ECO ot:SC~IPTION IDftn DATE ICHK'O -- ., ·'.''''''0 .F '"SOC 

REVISION STATUS OF SHEETS __ a PE4a91S ! eHG DELAY ON CARC GR 478 

I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 20 

A A A 

0 B A B 0 

I 

i'-' -
f-

NOTES 

& I 
TYPICAL CONFIGURATiON FO! 

i TERMINATORS AT-C2A, AT-( 2B i--

! 
I AND AT-B4A AS FOLLOWS 
i 2 DELAY c.INES ARE CONNECTIiD TO JUMPER BLOCK AS SHOWN 

C I I ~~ 
IN DIAGRAM BELOW. ACTUAL DELAYS ARE SELECTED DURING C 

f----T-- MANUFACTURING. THIS DIAGRAM SHOWS TYPICAL CONNECTIONS. 
DELAY TIME FOR EACH DELAY LINE PIN REI_AliVE TO PIN 6 

I- --~+----- .... -- ...-- . - t-- ~ ''T- +--t- I 3 INPUT I S SHOWN IN CHART BELOW. 

~_-L.~~_ .. ".~ ......... __ ~--,-- ~ 

I 4 PIN DELAY TIMES (NS) 

BI A2 

~ 5 10 1 5 4 10 20 

-+ INPU: ]/ 
f---

ns 
I 

9 

I+-:0 15 30 
I 6 I 

2 20 40 

51~ I~ \2 \.' \:3\:2 II \K) I 25 
I 

50 
UNUSED LOGIC ELEMENTS I 7 13 30 60 

6 5 4 3 2 II 10 9 8 7 
! 

I I TYPE LOCATION OUTPUT ;2 35 70 " 
PIN(S) 

I 8 I 40 80 
GND - 5v 'j 45 90 

1
'
,'2 

145 AI 9,10 
-'!~~~ 164S 02 8,9 

B 10104 A3 2 TPA TPZ B 10102 B2 9,15,14 1_=1 10125 03 12,13 ~)GNO 
10131 83 14,15 

{ -GND 200 E2 2,4,6,8 THRU 

~~ 3~ +5V 

~~ - > 199C2~99C3 ++5V 

~~ +.011'-

~~ - ~-GNO 018 > -5V 
I98C6·-

5V I-
~~ ~ 198CI-98C5 

~~ T·O'I'-F ~'5I'-F 
~~ 

~~ 
~>-20V= 

I98C7 
--2CN 

+.J"6.8I'-F 

A ~)+20V 
I99CI 

.+20V A 
JoOI,..F 

lOll.'" -~ DATA LATCH ICOOE IDfNJ J C I CHECKED 
DIAGRAMS 83322680 C I E'GINEER ",";,w.,( .. I~, /, 

~ APPOOvEO , r4VIIION TYPE HLRV LOC 42A05 
1~~OSS "EF )51 'HE[' 1 O. 3 I NO[ 1- 31 

4 I 3 + 2 I 1 REF 832/5705 



4 

AT-B4A-4 

JA81- 12 
D 263 [@.J101-098~) 08B)~-:!.A~N~A~LO~G~D~Al:~'A~_~~r:-Rci~r 

+ ANALOG 

c 

B 

2631@ JIOI-08B~) 07B)rDA::..;l:.:..:.'A'--tl-t--I++--~'::=-..J 

IC2 
.II'F 

100 n 
A4RI 

6 

-20 V2 

1.29 VR 

A4R2 
100 n 

AT- B4A-3 

+20 v 

~ 
IR7 

IR8 
IL2 I kn 

221'H 

3 

AT- B4A-5 

AT-B4A-6 

A"r -C2B-2 

JA81-

A ~ JI01_09AO~)22B» - ADDRESS MARK DETECT 

263 ~ JIOI-IOBO~~) + ADDRESS MARK DETECT 

4 3 

A3CI 
390 F 

A3RI 
383 n 

A3R2 
383 n 

-5V 

2 

AT-C2A -6 

6 

___ ......;D;,;L;,.-,.;A;;;:2:.... __ .... 9 

J-f----'-{ 50 ns 

A3R3 

r-___ ~3V9~~n------~M~F~M~R~E~A~D-D~A~T~A-----_7~04B 062 A06-09B 

L-___ -+-_~31\19""n--~+...:.M:::.F.:.:M:.-'.R:.=Ec:..:A::.D....:D:..:.A:..:.TA"------~~ 062 A06 -lOB 
A3R6 

ANALOG DATA TO 
READ DATA 

2 

+ ADDRESS MARK DETECT 
~---~~~~"-------~A 053 

J-=--------------;)~ NC 

o 

c 

8 

A 



D 

c 

B 

A 

4 3 

+5V 

31B - READ GATE 
122 B02-29A ~ 

TPH 

\.-~PO~W~E~R~U§P~~ __ ~ __________ r_------------------------------_r---------MASTER CLEAR 
044 A04 -07A 28B) 

TPF 

052@-_+~A~DD~R~E~S~S~MA~RK~D~E~T~E~CT~ _________ r_r_~, 

NOTES' 

REV D OF CARD AS SHOWN. 
REV C 8.66 HI 

REV D OF CARD AS SHOWN. 
REV C 2.9 1" ±O.7 1'1. 

4 

E2CI 

3300 pF J 

3 

2 

'l7B 112 BOI-2IB ______________________ ~+!P~U~L~L~U~P~ ______________ 77 

- (LOCK TO DATA + ADDRESS MARK) ~ 064 A06 _ 22B ~--~~~~--~ 

LOCK TO DATA AND 
ADDRESS MARK DETECT 

2 

TPE 

D 

c 

+-

B 

A 



o 

-

c 

-+ 

B 

-

A 

4 I 3 

REVISION STATUS OF SHEETS 

I 2 3 4 ~ 6 7 8 9 10 II 12 13 14 I~ 16 17 18 19 20 

A A A A A 

UNUSED LOGIC E L£ MENTS 

TYPE LOCATION OUTPUT 
PIN (S) 

10131 E4 2,3 
10116 EI 14,15 
10116 C3 2,3,14,15 
10125 D4 4,5 

2 DELAY LINES ARE CONNECTED TO JUMPER BLOCK AS SHOWN 
IN DIAGRAM BELOW. ACTUAL DELAYS ARE SELECTED DURING 
MANUFACTURING. THIS DIAGRAM SHOWS TYPICAL CONNECTIONS. 
DELAY TIME FOR EACH DELAY UNE PIN RELATIVE TO PIN 6 
INPUT IS SHOWN IN CHART BELOW. 

4 I 

PIN DE~~Y T1ME;~NS) 

5 5 10 
4 

3 
2 

10 
15 

20 
25 

13 30 

12 1 35 
II 40 

20 

30 
40 
50 
60 

70 
80 

90 
100 I~ i :g 

'--___ L-_---'-__ ---' 

3 

NOTES 

I TYPICAL CONFIGURATION F( R 

TERMINATORS ATA3, ATB2 ATB3, 

ATB4, ATC3, ATD4, ATE2 

AS FOLLOWS 

1---AlVv--L-1 ~ 

I! 

1----AlVv--L--I- -~ 
I 8 

GND -511 
NOTE 

2 SEE LOWER 
LEFT CORNER TPA TPZ 

yy 
-:1 

INPU~ IIII--___ N:.:.:S~ _ _______l 
9 

514 3 211 1312111110 

615 4 3121110[9[87 

l L, J 
11,12 

2 I 
REIIISIONS 

IREY [CO_ DUCIt'~T'OII 

A 1""23000 iO£LEASED 

~+---+-------------------~~--~-ID 

1-

----+-----t--------------------------4---+--~---1 
-- - -----------------------+--+--+--1 

1-- ----_----, 

+20V r------------------------ 261 JABI- 13B 

1338 ,+20V _____ ~~~-----------~~ 99RI -+20V 
270n 

I------r-------+15V 

99VRI [ol5V 4- 99CI 
i l5 1'F 

\-__ --.J 

~)~--~20~v------.------------------+-2011 

98VRI 

gaRI 
270n 

1----....--------15V 
I 9BCI 

15V *151'F 

I----~ +5V 

c 

1"-

B 

I lL-_..:-'--____ -J,r----'----- 261 JA81-IIB 

~~)~~+~5~V ______ -r-______ ,_------._-------++5V 
I 99C2 I 99C3 I 99C4 
~ 151'F -LO.II'F -LO.O I ~ ITT 

_~~--~5V~-__ .--.----~-----.---~, I 1 9BCZ,98C3 198C4-98C15 1 9BCi6,98c'i7-5V 

~) -.y . 1"" TOo'" TOo",. 
"'-______________________ -_5_V_. __ 261 JA81-03B A 

A A 
_1l"A'" !MANDERSON L~-'117~ READ PLO 

C"EC'ED DIAGRAMS 
ENG""" 

LOC A2A06 I ~~oss II£F 061 I SHEET I 0' 5 I PAGE I 35 

ICOOI lOIN' I C 
83322680 

... 2 I 1 liEF 8321570e 



D 

C 

B 

A 

4 

-DATA 

123 B02-33A ~ STROBE LATE 

-DATA 

123 B02-31B ~ STROBE EARLY 

052 A05-04B~ - MFM READ DATA 

052 A05-03B~ + MFM READ DATA 

012 AOI -24B~ + READ REF CLOCK 

012 AOI-23B~ -READ 

B3RI 
1.78 kll 

122 B02-29A~) 
+5V~ 

-READYATE 

+5V 

-ADDRESS 

NC~ MARK ENABLE 

NOTES: 

3 

+ 5 V 

A4RI 
1.78 kn 

A4R2 
2.37 kn 

A4CRI A4R3 
3.-118 kn 

+5 V 

-j 
A4R4 -5.1 V 
1.78 kn 3.~18 kn 

A4R6 A4R5 

2.37 kn 

A4CR2 

DL-AI 

9y --6 
tIT - B2-7 

B3R2 
2.37 kn 

w 

B3R3 
I kn 

B3R7 
I kll 

B3R4 
1.78 k!l 

B3R5 
Q2 

B3R8 
-= 3.48 kll 

B3R6 
3.,48 kll 

& REFER TO CROSS REF NO 061 

2.37 kS~-

FOR TERMINATOR CONFIGURATION 
-- 5.1 Ii 

4 3 

AT- A3-5 

AT-A3-2 

AT-A3-4 

15 

B3CR2 

2 

4 

II 

10 

.. !! c 
0 

~ Y! (\J 

I AT-B3-2 

A4R7 
383n 

AT-B2-6 

+ DELAYED 
t-:-:........,.'--___ ++~'--l~.L.---=D.:;:AT.:.::A:-::ST..:.;R:..:;O::.:B:.:E:...-O-< A 063 

A4R8 
383ll 

AT-B3-3 -5 V 

~----------------------~~~~~--------~~~ 
DATA STROBE DELAY 
READ DATA OUTPUT 

2 

o 

c 

+-

B 

A 



4 

D 

c AT-B2-3 AT-B2-5 

PHASE COMPrR 
12040 

6 
B2 

4 IR3 0A 0A>0B 6.49k.n 
0A >08 

3 
12 IR2 

062 A ~+...:DEL=A~Y...:E=D....:DA::..::..TA~S-:.T;.:.ROB=E=-----<~>-_~ 

+ FEEDBACK iB>iA 
9 0B II 6.49 k.n 

0B>0A -. 064 C ~C:!:L:::.OC::::K.:.....:.PUL..::::::S~E:..-__ --<~)---.:~ 

B 

A 

NOTES: 

IC4 
0.1 ,.F 

IC5 IR4 
22 pF 5.11 k.n 

& REFER TO CROSS REF NO 061 
FOR TERMINATOR CONFIGURATION 

4 

3 

ICI 
22 pF 

IR5 
5011 k.n 

+15 V 

IR7 IR8 
100 k.n 220 k.n 

3 

IC2 
0.1 ,.F 

IC3 
o.l,.F 

IRI 
10 k.n 
"i'"M'n 

TPW 

IRIO 
82.n 

-5 V 

2 

AT-E2-3 

AT -E2-2 6---

CR3 

veo OUTPUT 

2 

IRI3 
10 k.n 

3R1 
10.n 
2k.n 

~-+-...;.+....:V:..:::C""O-=O=-UT.:...:PUc...::..:T __ -{ D 064 

~~~ __ JC~~-_V~C~0 __ ~~~PUT~ ____ ~064 

--------, 

VOLTAGE CONTROLLED 
OSCILLATOR 19034 MHz NOM. 

D 

c 

B 

A 



D 

c 

B 

A 

4 

AT-E2-5 

®-VCO OUTPUT 
063 E 

AT-D4-7 

r;:\+ VCO OUTPUT 
063 \.St 

AT- 04-6 

7 

DATA 
WINDOW 
4 of 2 

~--~--------~ 

CD + DATA STROBE 
062 B 

- ( LOCK TO DATA 

+ 5V 

B3R9 
1.78 kO 

AT-D3-46-

AT-D3-2~ 

AT-E2-6~ 

+ ADDRESS MARK) ~~I~O 

053 A05 -30B ~1>----........l-..JV\f'v--'--~ 

TPX 

NOTE: 

~ REFER TO CROSS REF NO 061 ~ FOR T£RMINATOR CONFIGURATION 

B3CR3 
B3RII 
3.48 1,0 

- 5.1 V 

4 

3 2 

_________________ :odn~rIL.::12~---------....:+....:R.::E::.A=D-C=L:.:O..:.C;.;.K ___ "?)~ 112 BOI-3IB 

o 
AT-D4 -2 

AT-C3-6 

~=-':"':':':::":':'--=":~----7~ 112 BOI-3IA 

c 

AT-C3-4 

B 

AT-B2-2 

A 
AT-D3-6 AT-C3-5 

CLOCK DATA OUTPUT 

3 2 



98/10B 

D WFW DATA 

DATA TPY 

EI-7 

VCO 

DATA 
WINDOW TPX 

E2-15 

QUAD CLOCK 

03-14 

O'S ENABLE RESET 

C 
02-14 

O'S ENABLE 

02-2 

I'S ENABLE 

03-2 

I'S ENABLE RESET 

B2-9 

FEEDBACK PULSE 

B2-6 

REFERENCE PULSE 

B B2-4 
PUMP UP 

B2-11 
PUMP DOWN 

27B 

NRl READ DATA 

26B 

READ CLOCK 

NOTE 

A 

4 

4 

3 

I I 1.1 

n n rTl; .J .: 

~ n n 

Jl n n 
51 n rn 
---.L-. A --.Jj' 

r~ 

-.J. A A: 

DASHED LINES INDICATE PEAK SHIFTED DATA 

TI""T2= 25NS WHEN STROBE PULSE IS CENTERED IN WINDOW (TI+T2l. 

TRISE • TFALL ~ 3NS. 

3 

.. 2 1 

U U rJ U D 

rru Tl 
I 

S1SL 
~ 
~ 

n n n L~ 
I C 

~ i I 

L_ 

f/LJ~ ~l 
L~ ~ j 

n ~ n il 
rn ' , ~ Tll rrll 
lA _N iA AL- B 

-, ~, 

A --.Ji A Ai. 
I 
~ 

A 

READ PLO TIMING 

2 



4 I 3 2 I 1 
R_EVIS-'ONS 

1 ~[V [CO aoCIII'TIOIl 1 DIIn' DolIn 1_'11 . I"E EASE, 

REVISION STATUS OF SHEETS 

I 2 3 4 ~ 6 7 8 9 10 II 12 13 14 I~ 16 17 18 19 20 
A A A 

0 0 

-

c C 

-+ i+-

199c3-99c7 

• +15V 

~99C2 
E4CRI t 6• Sp.F t .OI"F ~) + 20V 

• +20V 
E4CI l± 99CI 

n-9,+r E4RI 1:' 6.S# 
B 4.7 Q B 

~) +5V • +5V 
12 7 J!99CS I99C9-99CII 

~ 
+15VR 
~ J 6

•
S

"F J.OIp.F 
327 
E4 

TPA TPZ 

iC -15VR ~ ~; -GND I r r - ~ -GND 
~ 

I 
3 r E4R2 

~> 
-20V 

4.7 Q • -20V 

- 20V 

J., 9SC2-98C9 
-15V 

E4C2 ~9SCI 
'E4CR2 ;::::::;: 1500 pi' +J" 6.S"F J.OIp.F 

A A 
-=-

l~~·· l""" ......... '.'."~ ICODE 10EN11 C 
83322680 1 A 1 '"ECKEO D/A FUNCTION GENERATOR 

"'O"EE~ DIAGRAMS 
I~~s 11£' 071 ISHEET 10,3 1"'0£ 141 ,O •• O',D I OIYIIiON TYPE· JLQV LOC'A2A07 

I 3 + 2 I 1 REF 85215707 



D 

c 

B 

A 

4 3 

+ 15V 

IRI 

194 

6.8 kU 

B09-29B~) + LOAD HEADS_~~2 ~V(}--+'~--L-

TPT 

194 B09 - 12B oBA)r-_+_R_T_Z _____ -I-_~!J 

+ VELOCiTY 
192 B09- 13A ~ INTEGRATOR CLAMP 

2 

1.78U 
E2RI4 -15V 

DIR5 
7500 kU 

DIR6 
31.6 kU 

DIR7 
31.6 kU 

DIR8 
51.1 kU 

DIR9 
909 kU 

1 

DIVRI DIVR2 

10V DIRI4 10V 

90.9 kU 

DIC2 
330 pF 

~-k-L~+~S~U~M~M~I~NG~A~M~P~O~UT~P~U~T~~ , ~ 092 A09-28B 
VELOCITY 
TRANSDUCER J22- JA07- +VELOCITY 

3 ~~rC_O_M_PE~N=~~T~I~ON~V;~~ __ ~~~~~~ 
DIRIO 

909 kU 

E2R9 
10.0 kU 

-15V 

0730--- +COARSE POSITION ERROR 

192 B09 -16B 22B »r--=C=OA""'R-'-'S""E~ __________ _ 

085 A08-09A 23B » +FINE POSITION NOTCH AMPLIFIER 
C4RII 

9009kU 

C4R4 
1.96 kU 

DIRII 
61.9 kfl 

-15V 

+ 5V 

C4R3 
2.2 kU 

_______________________ -+ ________________ ~+~I~N]TE~~~AT~E~D~VE~~~CTIIT~Y~ 2 

~ ________________________________________ ~ ________________ ~~~~~~======~~083A08-08B +VELOCITY ~082 A08-02A 

15 C4RiS 

,~-------------+~~ 084 A08-26A~) +FINE POSITION ANALOG 5602I.U 

192 B09-16A ~)>--_-.:..F:...:.I No=E'---________ .-L-__ 

NOTE: 

& REFER TO CROSS REFERENCE NUMBER 341 

FOR CABLING INFORMATION. 

4 

----------------------------------r-~C~4R~6~-------~~ 
202 kfl 

+5V 
_ _________________________________________________________ j+~V~E~L~O~CrIT~Y~TBR~A~N!S~DU~C~E~RL_~ 2 )~ 092 A09-12B 

3 

SUMMING AMP OUTPUT 
AND VELOCITY 

2 

o 

c 

B 

A 



D 

c 

-. 

B 

A 

4 3 2 , 
+151/ 

D4R2 
D4RI 10.0 kQ 

+51/ ~ 
38.3 kQ 

5 D/A CONII 
r------=-----:....I6 128 986B 

r--=--'----=-.:..:....=-----.!....I7 64 04 

165 B06-03A ~ + DIFF BIT 25 

165 B06-04A ~ + DIFF BIT 24 

165 B06-IOA ~ + DIFF BIT 2 3 

165 B06- 09B ~ + DIFF BIT 22 

165 B06- 09A ~ + DIFF BIT 21 

165 B06- liB ..!!!7, + DIFF BIT20 

192 B09-07A ~> - FORWARD SEEK 

192 B09-08A ~> REIIERSE SEEK 

8 ~: 
10 8 

4 
II 

12 

128 
6 64 
7 32 
8 

16 
9 

8 
10 

-15V 

+ 15V 

DlA CONII 

986E 
B4 

4 

-1511 

D4CRI 

B4R2 
10.0 kQ 

B4CRI 

-1511 

D3R3 TPX 
10.0 kQ 

6.19 kQ 
D3RI B2R5 

B2R7 
1.21 kQ 

~ 
1000 MQ 

10.0 kQ 

TPU C2R7 
6.19 kQ 

C2R8 
6019 kn 

C2R5 
;:6019 k1L 

B2RI! TPV 

6.19 kQ C2CRI f2R 
B2CRI 

-15V 

+5V 

.>""'-'--'I,fV\r-L.....:....j 

'0 

-1511 

-1511 

TPC 

+511 

C4RI0 
2.2 kQ 

C2RI0 
9.09 Ul 

TPW 

C4R9 
9.09 kQ 

+COARSE POSITION ERROR tT~---~~~~~~~--~072 

----.... 

NC~> ~ ______________ ~1~20020( A4A ~7+;--------------------- . ____________________________________ ~»04A NC 

~
r----------------------------.--------------------------~»03A NC 

NC 038» 
_---------------:!...32B40AO 4 I 10.0 kn -SERIIO FAULT )~ 194809-338 

03R5 t 252 JA80-01A 
104 AIO-I24 

194 809-31A 024) + SERIIO FAULT 

4 3 

SEEK DIFFERENCE 
GENERATION 

2 

o 

c 

B 

A 



4 I 3 2 I 1 
REVISIONS 

!~fV. [co. aaCRI,TION 10m· DATI ICIIIC'U 
A 1P£23000 I "ELEAS[ 

REVISION STATUS OF SHEETS 

I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 20 

A A A A A 

0 0 

- ---
UNUSED LOGIC t LEMENT 

f 
I LOCAT" EuTPUT TYPE ,-PIN (S) 

[ 200 I EI 2 
C C 

-+ C~+12V I+-
+12 V '~~ 

199C5,99CS 
. NC 

E3CI 
99R2 
loon 

~~99VRI 
r--1~- 12 V 'I.OljAF 

1500 pF 
":::-

B B r-+201/ 99RI 
-+15V 12'7 8.2 £1 

4 
+ li~~ ~ ~~:~iII'F ;: ::: ~g~!F 99CRI 

~)+20 V 

IlL :tL 99C3 199c4 
• +20 V E3 

lS.8I'F r·OII'F 
10 I-- _ C4R2 + TIE HIGH ~~ NC L -15VR 
f-- -= ~)+5V - ~9 kn +5 98RI 

!L99C7 I 99C8-99CII Ion 

JS.8 jAF J.OII'F TPA TPZ .J; 3 !8 --15V 

1: I I 
98CI ~ ~(-GN) -20 ~ ~~S.8 JAF

T 
.01 jAF 98CRI 

+ 98C2, ~)-GN) 98C! 

~)-5V • -5 V E3C2 A A ::r;~~S:F ~~.--- -= 

~ 1500 pF ~ 

~)-20 V 
198C5 

. 20 V 

J .01jAF , ... , ,,,,a,J._ I ~ ICOOE IDINI I C 
83322680 I I C"EC'ED 1 ACCESS CONTROL NO.2 DIAGRAMS 

ENG'''E" 
I ~~OSS REF 081 I SHEET I OF5 I .... GE I .45 I APPROVED I I "'VISION TYPE· ELUV Loe A2A08 

4 I 3 + 2 I 1 liEF 132157'01 



4 

082 A08-IIA 248>: ::,"RTZ 9EYI72H 8 __ _ 

10_ D3C 165 A06-14B ~>-..:::+~IN:!:I.!..TI:::A::.LI:.:Z:.::E _______ _ 

3 2 , 
A08-

. ____________________________ =-~(R~T~Z~+~IN~I~T~IA~L~IZ=E~)--------_7)~ 193 B09-27A 

A08-

~3 _________________________________________ ~+~R~T~Z~ ___________________ _7)~082 A08-24B I< 4 141 6 __ _ D 123 B02-30B~> -RTZ SEE 5 B3B 

c 

B 

A 

+5V 

183 B08-IOB~ +REVERSE EOT PULSE 

194B09-06B~~) -(LOAD+RTZ) ~@Y41 12 

~l B3A --~~ 5V 
193 B09-30A ~4)>_...:.-::..S~E~E:::I<:....---.---------

192 B09-22A .0-4,>-+:..,.C:.:Y:.:L::.:IN.:..:D:.;:E::.,:R_PU.:.,:L...:S_E_S -----; 

072 A07-30B 02A» +VELOCITY (0.1 V/IN/SEC) 

TPC 

C3R,: 
3.9 kJJ, 

~-

A2RI 
511 n 

A2R7 
5.62 kn 

~-'~-----v~----------~ 

-15 V 

+15 V 

L~_-L--'--'-.l.--------'-U 
5.,1;2 k.(l. 

A2R2 
4.64 I<n 

A2R3 
511 n 

A2CR4 I:!CR2 

A~-~--~- '---~--~r;-~~ 

A2R5 
511 n 

194 BOS-26A ~> 172H d!--- 3 
lOB • (UPTO SO'EED. -U.'CAD 'EADSl@ 

13 030 

4 3 

+ 12 V 

-A2R8 - 6 V 
4.75 kn 

+15 V 

IR3 
61.9 kn 

B2RI 
3.9 kn 

IR4 
909 kn 

VELOCITY EOT 
INTEGRATOR 

12 

A 

';-'-A~'--_L...:.-:.!F..::0:::R~Wc:A::.:R=----=DE:.:0,-,-T....:E:::.N,,-A;.:;;B.=.LE::'-___ 7~ 183 B08 -16A 

+5 V 

B2R2 
309 kn 

y.::-.A--+-_--IL.:.-!!R.=.EV!.!E:!R!::S::.E....:E::::0:.:T~E:.:.NA:::;B::..:L:.:E:..._ __ 7~ 183 808 -lOA 

FWD I REV EOT ENABLES 

2 

o 

c 

B 

A 



D 

c 

B 

A 

4 

072 A07-27B~) ... :INTEGRATED VELOCITY 

19Z B09-14A ~ -- GATED CYL PULSES 

084 0 -OFFSET COMMAND 

192 809-06A ~) + (FINE. HEADS LOADED) 

+5 V 

B2R3 
3.9 kQ 

3 

ZRI 
!SII Q 

ZRZ 
511 Q 

ZR4 
4.64 kQ 

-I!S V 

+5V 

B4RZ 
33.Z kQ 

0.1 ,.F 
+ 

B4CI 

... I!S V 

ZR6 
511 .n 

ZR3 
~Z kQ 

,.......,1--_...!:6~:.1 J 
.~G 

13 B4 

+IZ V 

10 

2 

+5 V 

ZR8 
!S,6Z kQ 

D4RZ 
3.9 kQ 

9 • ~--._~--=:+-I 

ZR9 
3.83 kQ 

J..>8_--:.F.;;.�N=-=Ec.;E:::.N::::A:::BL:::E=--_--7> Z3A 183 B08" Z8B 

r-________ -~0~F~F~SE~T~C~0=M=MAN~D~P~U~LS~E~ _____ ~~193 B09-0!SA IS6SIt 

I ms 6 ____ --L_~~ + [OFFSET COMMAND + 
II -(FINE. HDS LDD) 

C3R3 
Z.2 k.n 

--?~ 09Z A09-Z7A 

192B09-04B~)~+-S-LO-P_E--____ --------------------------------~9 

03!S A03-09B ~ +TRACK SERVO SIGNAL 

4 

BIR3 
10.0 kQ 

IBIR4 

-= 5.11 kQ 

I!SO pF 

BICI BIR!S 
10.0 kQ 

BIRZ BIRI 
2 kQ Z kQ 

CIRI 
10.0 kQ 

BIR6 000 

t-_I_o.o"Mk,..Q_-+-4~.=6~ n GATE 

iOOiiil 100 kQ 

-15 V 

3 

~-81+-------------L-------~-~F~IN~E~PO~S~I~T~IO~N~SI~G~N~AL~-------
I --{!)084 

FINE ENABLE OFFSET COMMAND 
PULSE. AND FINE POSITION 

2 

D 

c 

B 

A 



D 

c 

B 

A 

4 3 2 

.-__________________________ -~O~F~FS~E~T~C=OM=M=A~N~D~ ______ r_~~NC 

+ 5V --.------. 

C3R5 
2.2 kO 

.-------------------------------.--~--~ 12 

122 B02-29B~) -SERVO OFFSET NEGATIVE 

122 B02-2BB~) - SERVO OFFSET POSITIVE 

+5 V 

D4RI 
3.9 k.n 

+15 V~4RI !~ k.n -1~~\.n 
100 kD. 

+5 V 

13 14 

D/A CONV C4CRI 
9B6A 

NC ~>---------------------=~ 128 C4 _ 

C2R5 
1.96 k.n 

NC~ 6 64 -

NC~ 7 32 

NC~ 8 16 

NC~ 9 8 
NC~ 10 4 

2 

-151/ 

083 ® -FINE POSIT ION SIGNAL 

4 3 

C2RII 
1.62 k.n 

TPD 

12 
C2R6 

10.0 k.n 

OFFSET ANALOG 
82.5 k.n 
C2R7 

6 

C2R8 
5.11 k.n 

C2R9 
10.0 k.n 

DIR9 
19.6 k.n 

DIC2 
150 pF 

7 

6 

DIR8 
3.83 kO 

-15 V 

10 

TPF 

10 

C2RI0 
82.5 kO 

10 

15 

14 

10 + FINE POSITION ANALOG 

DIRI 
2 k.n 
iOok.n 

OFFSET COMMAND AND 
FINE POSITION ANALOG 

2 

FWD OFFSET 

n GATE 
9 

926 
CIC 

12 

REV OFFSET 

n GATE 
16 

926 
CID 

13 

A07-15B 

A09-06A 

o 

C 

B 

A 



D 

c 

B 

A 

4 3 

DIR6 
17.8 kn 

DIRT .~~C~F 
084 C ~+..!:F.!!IN~E:....~PO:!:S~IT!.!10~N~AN=A:::LO~G=--______ -:1Q3 ...-__ -,-___ �_7.s"""k ... n_"--Ij ~'-D1-RI-O 

~ + ON CYLINDER SENSE 
092 A09-248-----" 

~ + ON CYLINDER 
193 809-03A-----z 

4 

II 

13 

EIR3 

3RI 
3.3 kn 

EIR4 

4RI 
3e3 kn 

DIC3 ::35.1 kn r'" < 

+15V __ =~~8~kn--L----------------
+15 V __ ~~~~k~n~L-__________________________ ~.r 

3 

+5V 

EIRI 
2.2 kn 

+ 5 V 

EIR2 
2.2 kn 

2 

2 

-15 V 

+ FINE POSITION 

~~--r-L--~N~0~TC~H~A-~-IF-I-ER-----__7)09A 072 A07-238 

DIR4 
2 kn 
100 kn 

DIRII 
56.2 kn 

DIRI2 
34.8 kn 

DIRI3 
~ 
I Mn 

FINE POSITION NOTCH 
AMPLIFIER 

2 

o 

c 

B 

A 



4 I 3 2 I 1 
REVISIONS 

I R[V. ECO. DOC~I~TIOII Dlll'T. DATI _'D 
A Ip(23000 IREI (ASC: 

REVISION STATUS OF SHEETS 

I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 20 

A A A 

0 0 

- 1-

UNUSED LOGIC lLEMENTS 

TYPE LOCATION )UTPUT 
PIN (S) 
----

140 02 3,6 
200 EI 6,12 

C 306 AI 12 C -----
NOTE 

& REFER TO CROSS REFERENCE NUMBER 341 
FOR CABLING INFORMATION 

-. +42 V +-
041 A04-32B 

~, +42 V +42 V t= 101 A10-32B 

& 3IB« --L 99CII ..J;: 99CI3 271 ~ JASI- 148 - • +15 V 4-~9 C I -.l99C2 .99C3 JA09- 32A« TOel I'F t 4.7 F 

282 ~ J200-.05~ 32B« I _ C4CRI C4CI t6eSI'FteOI,.F 

-f~+Wi '~~'FI, TV 
.. +20 V ~ 

C4RI 
33B ;r 99C6 4.7.Q 

B :r 6e8
1'F 99RI B 12 7 200.Q 

+ 20 V 
4 + 15VR 101 A10-33B 

~) • +5 V 1IL..c 
327 

~ .;r 99C7 199C8-99C10 C4 
II 

+12 V 

~.OII'F I 99C4,99C5 
TPA TPZ L: 15 VR ~ .. t-~l~RI reOll'F 

~)-GND ~ :( I - ~) -GND 
I 

3
C4C2J * I-C4CR2 

;:~I~F ~) -5v 

:::L 6.a,.F:::L eOI,.F 
. 5V 

-20 V C4R2 
4e7.Q 

~98C5.98C6 ~ 

-;:. 

~p-20V~ - .-15 V . 20 V 
1,~8CI 1, 98C2~98C3 

-20 V 
101 AIO-02B r6e8 ,..F

J
eOI,. 

A A 
JA09- 03A"" -42 V 

-42 V 
282 ~J200-08 03B» 03B« J 

rOel,.F 1 :8~16 04A« I 98C7 + -42 V 
041 A04-03B 

l04B« J = -= L // 
ORA"N l.iJ!rL..b n H~ SWITCHING 

ICODE IOfNT 1 C MODE CONTROL 
CHECKED DIAGRAMS 83322680 B A 

I ENGINEER 
I ~~OSS REF 091 

! SHEET I O. 3 I""GE I 51 'APPROVED I)~V~ION TYPE FLPV LOC A2A09-

4 I 3 .. 2 I , REF IUIS701 



D 

c 

B 

A 

4 3 

AIR5 AI~:4 

O~) +FINE POSITION ANALOG 3106 k.ll 10.0 k.ll 
084 A08-26A (400·...:....;TP;..::I..;..lc=..;....;..::..:.:..;=..;'---.JAII'IR"'3~---.-----'V'. 

NC~ +FINE POSITION ANALOG 1~6 k.ll .~ 
(200 TPI I OP AMP 

~1j~6.; 
IM.Il ~_ 

- 15 V 
-15V 

5R8 
11.0 k.ll 

+12 V 
10 

2 

9 ,. 

-5 V 

-o~"----------Lo--~ ~ 
-I.oV.61 V +61 V +I.D V 

HORIZONTAL INPUT 5B 
VERTICAL OUTPUT AR5- PIN 9 

8 +ON CYLINDER SENSE ~ 
t-=--.-:..!:~:.:.=~=~==--~, L 085 A08-33A 

-L___ 193 B09-15A 

-5 V 

2RI - EMERGENCY RETRACT JA09-
083 A08_22A~)+[OFFSET COMMAND + ·.(FINE HDS LDDI] 

JA09-
2.82 ~J200-11 ~~> -42V EMERGENCY RETRACT POWER ___________________________ ~511'1"'1~Sl.----_r-------PO~W~E~R~E~N~AB~L~E~-----~~~282~J200-14 

072 

_~IO 
~<* 

g::,:'C 
A07-28B ~, +VELOCITY TRANSDUCER 4CRI 215 k.ll 

-,/~=..::c=..::.:c....:...-=-'-'.::..:::...::.='---___+I11111 __ ---Jom_-------'---t 

-15 V 

IR2 
3.9 kSl. 

QI 

IR3 
1.2 k.ll 

Q2 
+ EMERGENCY RETRACT JA09-

POWER ENABLE 09B 09B 
L---------------~~~282§1J200-01 

192 B09 _ 07A2~>>----FO-R-W-A-R-D-S-E-E-K------,r----
192 B09-08A~>---RE=.:V:.:::E::..:R::::SE=--=S=EE:;K"------+--r----

- FORWARD SEEK r:\ 
---------------------------------------------------------------~~093 

- REVERSE SEEK r::\ 

072 A07-26B~ +SUMMING AMP OUTPUT 

4 

--------------------------------------'--~------\!!093 
________________________________ ~+~S~U~M~M~IN~G~A~ND~OU~T~P~UT~ ___ ~~093 

TPX 511 .Il 

C2R4 
2.15 k.ll 7C2 

IM~.IOOPF 511 .Il 

_ 7RI 
200 ~C> ;-15 V -
EIA ~'~v~;f--------------J 

3 

7R4 
1.96k.ll 

# 

# 

4064 k.ll 

4 

3 ~] 
2 

7 
G 

6 :] 
8 

7R7 
3016 k.ll 

7R8 

+12 V 

10 

COMPTR 
139 
AR7 9 

# 

5,C 

-5 V 

: t 
H 

+ 1.75 V + 3.5 V 

+5 V HORIZONTIAL INPUT 28B 
VERTICAL OUTPUT U-EI-PIN 8 
SPECIAL CONDITIONS 23B LOW 

22B HIGH 

.xJ-~IL-+.::.SW::.:..:...:IT..;::C:.;.H:.:.;IN:.::G--'M:::.;OD=E'--=EN~A..::B~L:.::E'__{ D 093 

7R9 
3083 k.ll 

-5 V 

tr.---+--"Tf- ~ 

- 3.,5 V -1.75 

HORIZONTAL INPUT 28B 
VERTICAL OUTPUT U-EI-PIN- 8 
SPECIAL CONDITIONS 23B HIGH 

22B LCIN 

ON CVL SENSE EMERGIENCY RETRACT 
CONTROL AJII) SWITCHING MODE 

2 

o 

c 

B 

A 



D 

c 

B 

A 

4 

JA09-

282 ~J200-04 ~~) +POWER AMP GROUND 

092 C >-+~SU.:::MM=I:.;.NG.::.....:.AM:::.::..P-,O:..:Uc..:.T.:....PU::...T,--_I0'V'0vv-kn-1H-i 

~.~ -HEADS LOADED 
194 B09-2IB--Z 

~ - LOAD HEADS 
194 B09- 25A --Z 

12 

13 

092 D 'r--+.::S'Ii.:.:.:...:IT.::C.:..;.H:.:..IN:.:G_M::.:..:..OD:.:E~E.:..;.N .... AB:.:L-,Er-_'-'::'U 

165 B06-17B~) +TS7 . _______ +-_....c..:.:~ 

192 B09-30B ~) +CYL PULSE BLANKING 

1.18 ms 

092 ® -REVERSE SEEK 

rA~ORWARD SEEK 
092&-

4 

3 

CZR9 
3.16 kn 

CZR8 TPY 

.0039 ~F 

2.2 MEG 

C2VRI CZVR2 

10 V 10 V 

3 

2 

+42 V 

270 n 
9RI 

3CR2 

3R3 
270 n 

-42 V 

CURRENT FEEDBACK 

9R3 
511 n 

9R4 
10 n +DRIVE 

09 TO POWER 
AMPLIFIER 

9R5 
820 n 

3R6 
820 n 

-DRIVE 

JA09-

)~'4~ 28Z@]J200-15 

~~NC 
JA09-

~~~ 282 ~ J200-13 

~~NC 

~A -NC 

~~NC 

~~ ____ +~D~R~IV:.:E~ __ ~~~~NC 
TO POWER 

0 

C 

03 3R5 AMPLIFIER JA09 - B 
-'--'r-... I0'VY-n __ -...!D~R!!.IV~E~ ___ ...,..-7~!4~ 282 §] J200-10 

3R4 
511 n 

~~NC 

A 

POWER AMPl CONTROL 

2 



4 I 3 2 I 1 
REVISIONS 

l REV:.. [CO . DDC"IPTION DII~T. DATE ICIIIC'D . :P[23OO0 : RELEASED 

REVISION STATUS OF SHEETS 

I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 20 
A A A A 

0 0 

-

C C 

-+ +-
LOCAL! REMOTE SWITCH 

091 A09 '32B~) +42V • +42V 

ON CARD EDGE 

V 091 A09· 33B y) +20V • +20V 
091 A09" 33A 

A 091 A09 02B y) -20V NC 

B 091 A09- 02A +5V B 
LOCAL 

~ ~~ 
I99cl-99C9 

• +5V 
c::: 

REMOTE l' oOI/LF 

TPA TPZ 

~;-GND r I - -~ -GND 

) ~) -5V 

I9sCI 

• -5V 

Z 
rOOI/LF 

~ 
A A 

It>RA!". I"'~ • ..i... I~""~ INTERLOCKS AND SPEED i

CODE 
IDENT 1 C I CHECKED 

DETECTOR DIAGRAMS 83322680 B 
I ENGINEER 

!~~OSS RE' SHEET 0' I PAGE I ·55 
I APPROVED I D~VI'ION TYPE'ASGV LOC'A2AI0 

4 I 3 .. 2 I 1 REF 1:5215710 



c 

B 

A 

4 3 2 

JA80-

043 A04-158 ~>+(-UP TO SPEED + VOLTAGE FAULT) ~ 

IICHI 

11111 
1.8 kll 
"N\,-,.--'\I'VIr-t-i 

011 +5 V 
-PICK RETRACT RELAY ~~ 312. ~JI8-09 

+5 V 

E4R2 
Ikfl 

E4CRI 

104 @-SP EED P..:U.::L.::.SE::.:S::...J... ____ +-_--L-__ ~=_t 

103 ~A.;,:.R,",T ______ --'--I 

33 n IE3Ci-H, E3C2-

~22"F 

103 ~A.;,:.R;.;.T-------j~-~-+-----=------'2=-{(~-'S: 
E~3 ~6 

.01,.F t-_____________ 4_{1 CLR I::3 

I kfl + (-VOLTAGE FAULT. UP TO SPEED. 
-POWER UP MASTER CLEAR) 09 

r-_______________ ~--------------------------~+~SP~E~E~D~P~U=LS~E~S~P~R=ES~E~N~T __ _{H 103 

+20V 

-(START + SPEED PULSES) 

011 AOI - 33 8 _+'-'2:..:0...:V_~>=''''-'-_L.t 

A3L3 

-READY 278 
XH-'?f---::::A""L.>:.E!.!.RT~~~252 ~ .lA80 - 13A 

043 A04 _ 07A ~~------------'---------------. I !_i _, ________ ,-__________________ --.-__________________________ ..:....::..:.:.:::.:.:-.o:.U'--P--'C:.;:L"'E"'Ac..;R ____ -< C 103 , 104 

-POWER UP 
MASTER CLEAR 

: Jar --~.:. : 
'" ... 2 - ".04.) - POW" SEO POCK: - - ,- -.E~ ~t~ -- J - - ~ 

I N.C. 
I NJJ I B3C:1~1 83CR2 LOCAL 

START RELAY 
!\ I I ~---o 

K - A3 LD ~ _ _ __ ~ _ j ...,..A:)--'-.JV\_r-t 

'--!f------{) I S I 
REMOTE I 

I 
I +5 V 

LOCAL 

232 JA82_298~>---P-OW--E-R-S-E-0-P-I-C-K--------r------
REMOTE 

)---I.-r+:...R:.:.;E",M",O::..T:..;:E:---::S,-,T""AR:..:.T,-----{ 0 103 

NOTE: 
_________________________________________________ -~P~OW~E'"'R--=S:.;:E:.;:O~PI...:C_K~OU~T'___------~)~NC 

& REFER TO CROSS REFERENCE NUMBER 341 

FOR CABLING INFORMATION, 

& START RELAY COIL SHOWN ON CROSS 
REFERENCE NUMBER 103. 

4 

& SPEED RELAY COIL SHOWN ON CROSS 
REFERENCE NUMBER 104. 

3 

POWER SEQUENCING, READY 
ALERT, SPEED PULSES 

2 

PACK 
COVER 

SOLENOID 
(OPTIONAL! 

o 

c 

B 

A 



D 

c 

8 

A 

4 3 

JA80- r~~~~~~~~------------------------------------------------302~ A3S2-NO 04A)~)~+~H~D~S~L=0=AD~E~D~ ______________________________ ~~ ____________ _ 
~ 

+ 5V 

A4R5 
3.9 kn 

NC ~ -START 

252 ~ JA80 - 05A ~ 

102 0 + REMOTE START 

+5V 10CRI 

102 Hr-_+~SP~E~E~D~PU~L~S~E=S~PR~E~S~E~N~T ____ i-________________________________________ ~~ 

194 B09-21B ~)r_-~H~E~AD~S~LO~A~D~E~D_t __________________________ ~l 

+5V 

l O
•

01
1'F 

13 

12 

+5V 

B2RI 
I kn 

+5V 

4R~ 
I ~n 

4C ~2 

1 
104 ~ TO S_PE_E_D ________________ ~~ ______________ ~D~4MC~R~2~-----1----------~~---~ 

- POWER UP CLEAR 
102 

+5V 

2 

+5V 
D4R2 
3.3 Mn 

+5V 

A3L1 

SPEED XDUCER SIGNAL 

NOTE 

B4RI 
6.B kn 

& REFER TO CROSS REFERENCE NUMBER 341 

FOR CABLING INFORMATION. 

4 

B4R2 

10.0 kn 

3 

6 

B4R3 
5.11 kn 

B4R4 
1.10 kn 

B4R6 
2.87 kn 

B4':5 

6BIIl 

B4R8 
1.96 kn 

1.10 kn 

START 0 BRAKING 

2 

+HEAOS LOADED 194 809-248 

JA80- D 
"""':;;:;-----'-'--~ _____ 4:>.'\.29B-... 048 17.1 
on 7'r-ir~ 302 ~ J303~ 

~26A )~ r:;'I ,--302 ~ AIS4-C 

+ START ~044 A04-16B 

-----0 102 C 

7CRI 

JA80-
-9 SEC START PULSE '~~302~A3K5-4 

Q7 

~ 
- START PULSE --0 102 

B 

TPB 

CIRI 
820n SPEED ANALOG --0 104 

A 



D 

c 

B 

A 

4 

r;\ -START 
103 \!J'---~=-:----------,---

103 G \-_...:S:::.P=E~ED:::......:A::.:N~A::.:L::O:..:G~ ______ ,-:;:-r 

DIRI 
19.6 kU 
100 kU 

I':\··POWER UP CLEAR 
1020.J 

+5V 

EIRI 
270 kU 

+5 V CIR2 
38.3 kn 

DIR2 
I kn 

+ (SPEED FAULT + 
05B VOLTAGE FAULTI3 

043 A04-15B ~)-------t 

113 BOI-02A? 

r;;, 12B - WRITE PROTECT 
252 ~JA80 - 09B 

&022 A02-14B +~, V 

3 

SPEED PULSE 
GE:IIIERATOR 

~42 V 

A2CRI 

A2R2 
10 kn 

2 

6 

CNTR-4 
158 
E2 

15 

+5V 

SPEED RELAY 
K- B3 
(CONTACTS CROSS REF 1021 

~ ______ ~.-_______________ ~ _______ ~_-_U_P_TO_S_P_E_ED~~ 194 809-268 

CICRI _ SPEED PULSES L-----------------~------------_+----------~~~----~A 102 

TPF 

A2R3 
68 n 

1/2 W 

A2R5 
3.9 kn: 
680 kn 

2R2 
1.10 kn 

II +UP TO SPEE ~ 043 A04 _ 24B 

+ UP TO SPEED DELAYED 

J.=--------7~ 194 B09 - 23B 

+ FAULT STORE ~ NC 

JA81-
+ WRITE PROTECT DELAYED ) 02A)~272~ J101-02A 

+5V 

2R5 
3.9kn 

~_-...:W:.:.R:..:.IT.:..;E~P..:..R:..::O...:.T.;;;EC .... T.:..:E_D_~~ 045 A04 - 26A 

Q2 

043 A04-IIB}:: -(SERVO FAULT 

12A + FAULT 1 5 200 
B2C 

t 3.9 lin 

~: 220 Jl 

1~. ___________ 2~C~MR_I ____ r ______ __ 

073 A07- 07A 

4 

NOTE' 

1'- A02 IS INTERNAL TEST JACK 
~FTUI HEAD ALIGNMENT CARD. 

FOR DETAILS. 

USED FOR CONNECTION TO 
SEE CROSS REF. NO. 022 

3 

SPEED FAULT AND WRITE PROTECT 

2 

D 

c 

B 

A 



4 I 3 2 I 1 
I REVISIONS 

l·f~ fCO oaCltll'TlOII OlIn _~T( 1~"II . I PE23000 RELEASED 

REVISION STATUS OF SHEETS 

I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 20 
A A A 

0 0 

t-

- 1-

-I-

--

-r-.- t- _._-

-

C C 

-+ I+-

~) +5V 

];99C1 I 99C2-99C-;- +5V 

B 
J6oS)JF :roOI)JF 

B 
TPA TPZ 

~~ - GND r I ~ -GND 

- -
~) -5V 

198cI 

--5V 

r6OS
)JF 

A A 

~A60 ,-~ ~ TRANSMITTERS AND 'O~ ,-, I C 
Lc~ RECEIVERS - HEAD ADDRESS REGISTER 83322680 A 
I ENGINEE" DIAGRAMS 

1 OIVIIION TYPE HTVV LOC A2BOI I ~~oss orF I SHEET I 0'_3 1''''''' I ~_ 10, .. _oVEo 

4 I 3 + 2 I 1 REF 152111711 



4 3 2 , 

B08.13B 04A» __ +INDEX 
182 

D 
AO!5-27B~~ + PULL UP 

0!53 

+ INDEX ~232 JA82 -18B 
-INDEX ~232 JA82-18A D 

B08-21B ~~ +SECTOR 
182 +SECTOR ~ 232 JA82-2!5B 

-SECTOR ~ 232 JA82 -2!5A 

042 A04-08B ~~ +FAULT 

~232 JA82- I!5B 

~232 JA82 - I!5A 

~)-- +SEEK ERROR 
193 B09- IIA 

C 
ERROR ~ 232 JA82-16B C ERROR ~ 232 JA82-16A 

193 B09-03A 
24A» __ +ON CYLINDER 

CYLINDER )~232 JA82-17B 
CYLIN DER ~232 JA82-17A 

10 

044 A04-26B 24B>)---- +UNIT READY READY ~232 JA82-19B 
READY ~232 JA82-19A 

182 B08- 30A 23A>)----
+SEC CNT 4 

B 

CNT 4 
@-232 JA82-20B 

CNT 4 ~232 JA82- 20A B 

23B >)-- +SERVO CLOCK (9.67 MHz) 
012 AOI-12B CLOCK ~233 JA82 - 33B 

CLOCK ~233 JA82-34A 

064 A06··27B ~)-- +READ DATA 

+READ DATA ~ 30B 233 JA82-3!5B 
-READ DATA ~233 JA82-3!5A 

064 A06-26B ~)--___ ~+~R~E~A~D~CL~O~C~K~ ____ _ +READ CLOCK 
F233 JA82-36B 

-READ CLOCK ~233 JA82-37A 

A A 
- !5V 

TRANSMITTERS 

4 3 2 



c 

B 

A 

4 

A1R2 
4.64 kSl 

+5V 

A1Rl0 
82 Sl 

A1R12 
82 {l 

3 

+5V 

AIR7 
470 {l 

AIRll 
82 {l 6 

A1R8 
470 {l 

AIR9 
470 {l 

AIRI3 
82 {l 

182 B08 -31B ~~. __ +.=...SE::...C~C:..:N.:...;T:.......::8~ ______________ -I __ !-r_J 

182 B08-24B ~>-----_+~S~E~C~C~N~T~16~-----------------------4--4~~~ 

122 B02 -24A ~~_-~+B~IT~2~0---------------------------!!J 
122 B02-27A ~>----~+~B~IT~2~1r----------------------------===Jil 
122 B02 - 28 A 22B »>-____ ---2+-=B.::1 T~2:;2:-----_ 

II 

3 
10 
4 122 B02-24A ~>----~+~B~IT~2~0~----------------------~-----===~ 

194 B09-06B ~>- -( LOAD + RTZ) 

123 B02-02A ~ -HEAD SELECT 

GND BOI-34A 22A) GND 

122 B02-27B~) -WRITE GATE 

03 
02 

8 CNTR 
182 
C2 

2 

+5V 

f~:~4n 
+WRITE DATA ------~.~~~~~----------------_4)~ 172 B07-23B 

;- 5V 

t ~~~5 Sl 

~ ________ +_W~R~IT~E~C~L~O~CK 
(9.67 MHz) --------------------4)~ 172 B07-IOB 

+SEC CNT 8 

- SEC CNT 8 
BfR2 
56 Sl 

+ SEC CNT 16 

-SEC CNT 16 
1------.:7.7--=~~--------------~)~ 232 JA82 - 30B 

3t-(Aj'i;;I-~~~1-~----------~)~ 232 JA82 - 30A 

& 
JA81-

______ ~~~~~~~~~---------~)~) 02A 262 §] JIOI -13A 

______ ~~~~~~~~----------~~~ 03A ---~..:.!!:=~:..:.!:~--..2J!...!..-£..----------~S~ 04A 262 ~ JIOI- 12A 
____________________________ ~» 03B F 262 ~ JIOI- IIA 

+HEAD SELECT BIT 20 

+HEAD SELECT BIT 21 

+HEAD SELECT 22 BIT 

- WRITE PROTECT 

,.-_-tr'-___ ~»02A 104 A10-12B 
202 ~ 252 §] JA80 _ 04 B ~)r-------"W-'-R-'-IT:..:E:....:-PR~O::.T:..:E:.:C~T-------------------------- ~ C I A --'-_________ .:.::.J 

NOTE: 

& 
4 3 

RECEI VERS AND 
HD REGISTER 

2 

o 

c 

B 

A 



4 I 3 2 I 1 
REVISIONS 

I REV [CO. Dl"lci.PT.ON IDftfT i DAn ICHK'D 
A IPE23000 RELEASED 

REVISION STATUS OF SHEETS 

I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 20 

A A A A 

0 0 

,--
UNUSED LOGIC E,_EMENTS 

ELEMENT LOCATION OUTPUT 
TYPE PIN(S) 

I73H BIB 6 

230LS AlA 12 

C C 

-. ,~ 

34B» +5V • +5V 

I~9c, I 9ge2-99Cll 

B 16.8 )"F I .01 P' B 

TPA TPZ 

~) -GND r 
r 34A» -GND - I-

~>-5V 

198el 198e2-98c8 

• -5'1 

+16.8 )"F rOI.' 
A A 

IM ... r ..... ~I-~ ICODI 'DEN' I C 
. CHECKED RECEIVERS DIAGRAMS 83322680 A 

; :::::E: I _"'~ TYPE HRVV I ~~OSS REF 121 I SHEET I OF 4 I"'GE I -63 Loe 42B02 

4 I 3 • 2 I , REF 8SZ15712 



4 

-- BIT 0 
232 JA82-04A 238»---

+BIT 0 D 232 JA82-048 ~)---

c 

B 

A 

-BIT I 232 JA82-05A 22B»---

232 JA82 -058 22A»---
+BIT I 

232 JA82-06A ~)---- BIT 2 

232 JA82-068 ~ r-tBIT 2 

-BIT 3 
/' 232 JA82-07A ~ 

232 JA82-07 B ~ >---+BIT 3 

>----BIT 4 232 JAB2-08A ~ 

>---+BIT 4 232 JA82-088 ~ 

>----BIT 5 232 JA82-09A ~ 

232 JA82-09B ~ >---+BIT 5 

0 

E 

124®--

124@--

4 

+CONTROL 

+CONTROL 

3 

I~t'-,~ D:2Rl0 , 
~ ] ReVR , 4"ro .n 

162C .,/ O:!RB 
4~ro .Il 

12v~8 02R2 

D2R",L 02" 4.6~' k.ll 6 
560 560 

~_~5 V 
02Rl 

.;:- 4 6~' kSl 

~' 
• [~3R3 

4'70.ll 
Cl2RB 

"" 
02R6 4700 

D"'L 560 56.1l 

02R4 
I k.ll 

~ +5 V 

II~~ 1J3R9 
_~J 'c] "" 9 

470.n 
o 3R12 162C 
470 .Il "vr' 03FI2 

D3R'IL D'R' 4.64 k.ll 
6 56.1l 56.n 

rotiN V 

~ 
4.64 k.ll 

~' 
D3R3 

470.ll 
[)3R7 
. "" 

D3R'L 0'" 
470.ll 

56.1l 56.1l 

~ 

I~~~ C2R9 
- 'v 

jRCVR 9 '170.ll 
162C "," ~~~1t 

12v~8 C2F!2 ",,:[ C2R8: 4.64 k.ll 6 
56 .n 56.1l 

~+5V 
C2F!1 

~ 4·~:~Rk3.1l 

~. 4700 
C2R7 

C2R6L C2R5 
4700 

56.n 56.1l 

SELECT ~ 

SELECT 

3 

+5 V 

f 02R11 
3900 

+5 V 

02R5 
3900 

+5 V 

f D3R1O 390 .Il 

+5 V 

fD3R' 390.ll 

+5 V 

C2R10 
390.ll 

r2R
' 390.ll 

2 

12 
140 II 

13 DID 

I 

2 OIA ~3 

® 140 B 

10 OIC 

4 

5 OIB ~6 

12 

13J 

140 II 

CIO 

I 

2J 

140 3 
CI A 

+TIE HI GH 

WRITE GATE 

+BIT 2 0 

-READ GATE 

+ BIT 21 

SERVO OFFSET POSITIVE 

+BIT 22 

, 
A 0 123 ,124 

JA 81-

F 272 ~ JIOI- 058 
3 801-028 II 

-'»"~ ,. 
16 5 806 -168 
17 2 807-128 
0 42 A04 -13A 

E" II I 
I 

801- 21A 

3 BOI - 16B 

63 806-31A 
84 808-32B 

7. 0 
53 A05-31B 
62 A06-128 

~29E 0 

042 A04-13B 

*1=: 13 801- 16A 

63 806-33A 

84 B08 - 25A 

>~ 084 A08-22B 

~: 13 BOI- 22B 

63 B06 - 30A 
184 808 - 23A 

- SERVO OFFSET NEGAT~~ 084 A08-21A 

+BIT 2 3 

CONTROLLER FAULT 

+ BIT 24 

+BIT 2 5 

+TlE HIGH 

)~ 

CLEAR '\) 30A 

~)>-9:: 

163 B06- 28B 
184 B08-23B 

042 A04- 12A 

162 806-29B 

184 808-22A 

...::;.' 31A 
/ r=-- NC 

~' 
258 
~ 162 806-24A 

. L 184 808- 26A 
/ 

RECEIVERS 

2 

o 

c 

B 

A 



4 

124@ 
+CONTROL SELECT 

122 A 
+ TIE HIGH 

JA82-IOA ~) -BIT 6 
232 D 

232 JA82-IOB ~ +BIT 6 

C3Rtt 
56 Q 

232 JAB2-IIA ~) -BIT 7 

~>-
+BIT 7 

232 JAB2-IIB 

C3R5 
56 Q 

+TIE HIGH 
122 B 

C 
232 JA82-13A ~ -BIT 9 

232 JAB2-13B ~~IT 9 

-+ 232 JAB2-12A ~ -BIT 8 

232 JA82 -12 B 09A>)--- + BIT 8 

B3R6 
56 Q 

B 

232 JA82-01A ~ - CYL ADRS TAG I 

232 JA82-01B ~) + CYL ADRS TAG I 

B2Rtt B2R8 
56 Q lI6 Q 

232 JA82-02A ~ -HEAD SEL TAG 2 

232 JA82-02B ~ +HEAD SEL TAG 2 

B2R6 B2RlI 
56 Q lI6 Q 

A 

4 

3 

C3R9 

470 Q 
C3RI2 
470 Q 

C3R2 
4.64 kQ 

+5 V 
C3Rt 

4·~1Rk3Q 

470 Q 
C3R7 

470 Q 

B3RtO 

470 Q 
B3Rt3 
470 Q 

B3R2 
4.64 kQ 

+lI V 
B3Rt 
4,.64 kQ 

B3R3 

470 Q 
B3R8 

470 Q 

B2R9 

470 Q 
B2RI2 
470 Q 

B2R2 
4.64 kQ 

+lI V 
B2Rt 
4.64 kQ 

B2R3 

470 Q 
B2R7 

470 n 

3 

II 

6 

6 

II 

6 

+5 V 

+5 V 

B3R~ 
390 (l 

2 

8 

6 

-RTZ SEEK 

+BIT 2 6 

-DATA STROBE EARLY 

+BIT 27 

+BIT 29 

7~ 082 A08-IIB 
183 B08-12B 

7)26[: 162 B06-22B 

184 B08-26B 

7~ 062 A06-04B 

7~162 B06-26B 

184 B08-118 

» 03c= 162 B06-25A 

184 B08 -33B 

-1 __________________ ~~+~B~IT~2~8---------------)~ 162 B06-21A 

1 BtR1 390 Q 184 B08-32A 

\--.:~~ ____ -=~~_~ST!CR~O~B:.:E=__=L:.:.A.:..:T_=E:.__ ___ ~~ 062 AO 6 - 03 B 

Bt R3 
390 n 

~ __ 1-. ____ ~-~CY!CL~I~N~D~E~R~S_=E_=L_=E~C_T ______ ~~ 163 B06-06B 

+5 V 

BtR2 
390 Q 

-..=--__ .L _____ -~H::.E=A.:.D_S:.:E:.:L:.:E.:..:C.:..:T ________ ~) 02A 113 BOI-17B 

TPD 

L-____ -L ______ ~ __ _ ______________________ JrJL ____ ~+~T~I=E~H~IG~H~ _____________ ~124 

RECEIVERS 

2 

0 

C 

B 

A 



D 

c 

B 

A 

4 3 

r.:\ +TIE HIGH 123 \!:..J....-.--...C!:.!..!.'=-.:.:..:..:::..:.:...----------

A2RI2 E 12 233 JA82-45B 08B)~!..:IT~I=A=-L.!!IZ~--.------,r----,--, -"NI.~-+-+-''-=-(.J 
'HOO 
A2R9 
,4700 

A:ZR2 
233 JA82 -45 A ~.~--...:.+::..I:..:.N~I..!.T.!:IA:::..L::.:I:=:Z~E--------,__r----1. 

232 JA82-03A 07B) -CONTROL SEL 

232 JA82-03B 07A» +CONTROL SEL 

TAG 

TAG 

A2R8 
560 

3 

A2R6 
560 

A2RlI 
56 0 

A21~5 
560 

r;:\ + TI E HIGH 
122 0J-.-:..-.:....~~=-------------

182 808-29A 04B)~EC CNT I 

182 B08-30B 04A» 
+SEC CNT 2 

4 

4,,64 kO 

"+5 V 
A:!RI 

4'~~~f 
4700 
A2R7 

4700 

3 

6 

2 , 

+5 V 

390 0 f
A2R'0 TPC 

Y -INITIALIZE )~ 044 A04-108 ~----L-------L-----~~~~~--------__" L- 165 806-15A 

+5 V 

A2R4 
390 .n 

~4~--L-__,r_-------------------~+~C~0~NT~RO~L~S~E~L~E~C~T---------~~122 

+ 5 V 
... 5 V 

+CONTROL SELECT E 122. 123 

L-______ -~C~O~N~T~R~O~L~S~E~L~E~C_T __________ __,~ NC 

+SEC CNT I ~232 JA82-27B 
-SEC CNT I ~) 06A 232 JA82-27A 

A3RI 
560 

+ SEC CNT 2 ~05B 232 JA82-14B 
8 

[~9 ; 

A3R4UA3·' 
-SEC CNT 2 JAB2-14A ~232 

56 .n 56 0 

RECEIVER AND TRANSMITTER 

2 

o 

c 

B 

A 



4 1 3 .. 2 I 1 
REVISIONS 

REV £co. DDCRIPTION OIII'T DAT! iCHK:D 

A 

REVISION STATUS OF SHEETS 
1""23000 1 RELEASED 

I 2 3 4 ~ 6 7 8 9 10 II 12 13 14 I~ 16 17 18 19 20 
A A A A A 

0 0 

- 1-

---
I--

- - -- --
---- - --

~~ --

C C 

-+ ..... 

~J4) +5V 

L 99C l 199c2_99~11+5V UNUSED LOGIC ELEMENTS TPA 
ELEMENT LOCATION OUTPUT 

~4 
16.8uF I·oluF 

B TYPE PIN(S) B 
200 AI 8.10.12 

TPZ 
140 84 6 r ~) -GND I 

- -

A A 

~... ,_ ...... ""'''~ DIFFERENCE GENERATOR AND 'COOl lotNT I C 
CHECKED CONTROL 83322680 

I ENGINEER DIAGRAMS 
~EDIDI_ TYPE' FLWV LOC'A2BOI ~'- 161 I'"EET I OF ~ INGf 1-67 

4 I 3 + 2 I 1 REF IUI5115 



D 

c 

4 

A ~ - ( LOAD + RTZ) 
194 809-06B ~ 

163 0 - ( ON CYL. CYL SEL· SR ROY) 

A 
123 B02-03A ~ +BIT 2 9 

A~a -. 123 B02-32B ~ 

B 

163 

163 

AD 

AE 

B ,,' 123 B02-25A ~ 

2B 
123 B02-26A~ 

122 B02-25B~ 4A ~ 

+ CAR BIT 25 

+ CAR BIT 24 

+ BIT 27 

+BIT 26 

+ BIT 25 

4 

3 

CYL ADD'~ REG 
BIT'; 6-9 

LATCH 
520 
C3 2 

03 ("'3 
rv 
7 

5 02 h6 
~ 

10 
~DI ("'11 

rv 

13 15 
r- OO ~14 

U" 

i: CL~ 
~I 

1'. 

51~~ C/' 
1..--' 

....... 
9 "~ 8 
cy~ 

V' 

~~ 
9 ~')O8 
/' 

,~ 
'/, 

10--' 

~ l/ 

~ 98 ~ +81T 24 

/~ 

A 

122 B02-268 ~ 

F 
+ CARRY -------163@ 

4 3 

2 

+5V 

h 
ADDER 

r~ 
521 

A4 C2 

-=--1... A3 CRY ~ 8 A2 OU; 
10 ~ 

AI 4 2 

~ 6 
B4 2 

~ B3 I 9 

7 B2 
I BI 

+5V ,.J1. 
h CRY IN 

*12 ADDER 

L-.!.. 
521 

A4 03 
L~ A3 CRY 

~ 8 OUT 
A2 8 15 10 
AI 

4 2 
16 B4 2 6 

4 B3 I 9 

7 B2 
I BI 

13 CRY IN 

~12 

+ CAR BIT 29 

- CAR BIT 2g 

+ CAR BIT 28 

- CAR BIT 28 

+ CAR BIT 27 

- CAR BIT 27 

+ CAR BIT 26 

- CAR BIT 26 

- ( LOAD + RTZ) 

- (ON CYL. CYL SEL. SR ROY) 

+ (REV +-FWD) 

, 

JA 81-

~'O ~ 274 ~ J101-05A 

S~ NC 

~" ~ 274 ~ J101-04A 

~ NC 

~12 ~ 274 ~ J101-03A 
.. ~N 

~NC 
~NC 

@163 

»07j 18 
19 

4 B08-278 

2 809-058 
3 B09-028 19 

~'9 
+ COMPTR BIT 9 

4,63., + COMPTR BIT 8 

1 

2 809 -04A 

64 

--0 164 

0 164 

+ COMPTR BIT 7 
E 164 

+ COMPTR BIT 6 
F 

+ COMPTR BIT 5 ~}6 + COMPTR BIT 4 H 

164 

164 

+ BIT 25 
@163 

+ BIT 24 
@163 

CYLINDER ADDRESS REGISTER 
ICOD ID .... ' Ie 

LOC. A2B06 [ ~~~s~o I~:;; 

2 1 

o 

c 

B 

A 



D 

c 

B 

A 

4 

193 B09-03A E~>-- +ON CYLINDER 

194 B09-IOB 05A>)---+SERVO READY 

123 B02-32A~>--- -CYLINDER SELECT 

3 

6 

CYL AOOR 
REG 

BITS 0-5 

l TCH 

3 05 ~I~ R 2 @- +BIT 25 
162 AA ----~~~~-----------------------------------------+_~ 

~ +BIT 24 4 04 R4 5 

6 03 7 
R3 

II 02 10 
R2 

162~~------------~~~----------

13 01 RI 
12 

14 00 RO 
15 

162~_--------~(-L~0-A-O-+~R-'-T-Z-'-l----

122 B02- 24B 2BB>>--- + BIT 2=-.3 ________ __ 

122 B02-2BA 30A>r-_______ +.::B..;..IT"--'2=-2 __________________________________ -'--+-+-+----''''i 

122 B02-27A 33A»>-______ +'-'B=.;I..:.T_=2_1 ________ _ 

122 B02-24A ~>-------+~B~I-'-T~2-0-------------------------------------~~--~ 

+5V 

175 na 2 
r---t 

~ +(REV+-FWD) 
162~----~~--~------------------------------------~ 

4 3 

2 1 

-( ON CYl. CYl SEl • SR ROY l-----G 
A 162,164 

+ CAR BIT 25 ~)30B NC 

l--@162 

+CAR BIT 24 -7) 29A NC 

1----@162 

+CAR BIT 23 27A 
22 ~27B NC +CAR BIT 

~NC 
+CAR BIT 2 -)~NC 
+CAR BIT 2 0 -» 32B 192 B09-IOA +5V 

ADDER 

1 A8 ~221 
L _____ ....::3=-tA4 CRY 14 

~_-----~B~A2 OUTfl~5--------~~----------------------------
10 B~------~~=-~~~~---------

+CARRY ® 162 
+COMPTR BIT ~164 

------~AI 4f2~------~~~~~~--------------~----~ 
_-----~16~B8 2~6~------~~~~=.;..:.~----------

+COMPTR BIT 2 G) 164 +COMPTR BIT I 
----{D164 

_-----4'-tB4 I 9 
______ ..:7--1 B 2 

r--------I'--I B 1 

13 CRY IN 

12 

+COMPTR 

CYLINDER ADDRESS REGISTER 

2 

BIT 0 0 164 

D 

C 

B 

A 



D 

C 

B 

A 

4 3 

3.9 kil 
+5V 

162
0 + (REV +-FWDl 4 I~II 

2 1 

+ TIE HIGH 

DIFFERENCE COUNTER 

R3 7 
R2 6 
RI 2 ________ ~+:..!D:'.!I.!:..F!:..F_'B!!:ITL12~9~--

0 165 

162 @ + COMPTR BIT 9 RO 3 !P\ 165 + DIFF BIT 2B 'LJ ~--'---'-'-'---::.:~--~:..=:::::::::::...--~ IIJ IJ"'~------------~--=~ 

r---~-------L!I:~~ II r-
. 14L~ 

_~ ...... -C.;;;U~~U..:~~~"-I R 165 

4 

193 

162 0 +COMPTR BIT 8 

162(0 
+ COMPTR BIT 7 

~~~49H 
>--__ --..:..:..'--:~~ __________ __L!.II4t)IC 

8 

162 0 + COMPTR BIT 6 ~--~~-~~-----------------~:_,~~2>I~~H 6 13 

~ CRY BRW 
UP/ON CNTR-4 

_

__________ ,: 1~~3 _____ . _______ --l--1J~1910~~~ ~O :~r~26-------+~D.!.!IF!:F~BI!.!T227~-- I ~~~ [[ ________ ~+~DgIF~F~B~IT~2~6~-==~~~ 
162 ® + COMPTR BIT 5 

162@ 
+ COMPTR BIT 4 

I'~~ 15 ~~ + DIFF BIT 2

5 

+ DIFF BIT 24 

163 0 +COMPTR BIT 3 

+ COMPTR BIT 2 
163 0 ~_-1-~~1 ~~ ~~8 -:======J=tHj 

r----'-::::....;~~~--------------~-~~ 

R3r7s-_____________ +~D~IF~F~B~IT~2~3----~ 

R2@16=-----~~~~-=~~ + DIFF BIT 22 

RI r2s-___________ ~+JD[IF~F~B[ITLJ2~1 __ -=== 
COUNT r-______________ ~+~D~IF~F~8rITLJ2~0~ __ ==~~ 163 (0 + COMPTR BIT I 

163® 
+ COMPTR BIT 0 

~~ 3 r--
.------"""'-.:...:.:..-=:.:-~~-------------.. ~~ 

163 0 
- (ON CYL. CYL SEL. SR ROY l 

809-158 258» - (LOAD+RTZ+SEEK ERROR l 

RO 3 

UP ON 

B3RI 
3.9 kil +5V+-~~--~+_~------~ 

4 

192 809 -14A 038» - GATED CYL PULSES 

4 3 

DIFFERENCE COUNTER 
GENERATION 

2 

165 

165 

165 

o 

c 

B 

A 



4 3 

164 
+DIFF BIT 29 

164 
+OIFF BIT 2B 

D 
164 ® +TIE HIGH 

164 0 +OIFF BIT 27 

164 ~F BIT 2 6 

0 +OIFF BIT 2 5 
164 

0 +DIFF BIT 24 
164 

®- +DIFF BIT 23 

C 
164 

r:\ +DIFF BIT 22 
164 \!J)-' -----r--------------c.~ 

1640-- +DIFF BIT 21 

B 

A 

~! BIT 20 
164 ~----------------.----------------------~-----

193 B09-03A ~>--__ +~0~N~C~Y~l~I-N~D-E~R-----------------------~9~~-8---------
~ 

124 B02-02B ~>--__ --I-N-IT-I-A-l-IZ-E------------------'~-4~-----------------
11~---:;..10 __ _ 

-------------------~ 
122 B02- 27B ~>--- -WRITE GATE 

4 3 

2 , 
+DIFF BIT 2 9 » lOB NC 

+DIFF BIT 2 8 
»)l.!L N C 

- T 2256 )~192 B09-14B 

+ T 2 256 )~073 A07- 27A 

- T ~ 128 ~~NC 

+T ~ 12B »)ill- NC 

+DIFF BIT 27 
)~073 A07- 25B 

+DIFF BIT 26 
~~073 A07-11 B 

+DIFF BIT 2 5 
)~073 A07-12B 

+DIFF BIT 24 
~~073 A07- 13A 

+DIFF BIT 2 3 
)~073 A07-13B 

)~093 A09-26B 

)~NC 

)~192 B09-17B 

)~192 B09- 22B 
-T·O 

9 +T- 0 ~NC 

+DIFF BIT 22 
~~073 A07-15A 

+DIFF BIT 21 
~~073 A07- 17A 

+DIFF BIT 20 
)~073 A07-16A 

- ON CYlI N DER 
»-ill NC 

+INITIAlIZE »~ 082 A08- 24A 

JA81-
+WRITE GATE. ____________ ~ »)!~)2.!!-262§]JI01-l4 

~FFERENCE COUNTER 
OUTPUT 

2 

0 

C 

B 

A 



2 

NOTE 

I. DELAY LINES ~HOWN IN DIA~RR~MCONNECTED TO J 
S:' SH"TEO DU:T '" ROO" U.PEA ""'" AS D£~:; l~:~'': l CO;~~C:'::"CT~":~: U~;';'DLA" " C"AAT " AElAT'" TO· DElA< nM' FO ,.GAAM 

TO THE RIGHT PIN 6 INPUT REACH • IS SHOWN 

99Rl 
2.2K .. TIE C;;' --~ 228 + ~NC 

TPA TPZ 6.8UF :J;;: • +5V 

~~GND I£g
OCl 'T' 9

0lUF 

~ ~ 9C2-99C14 

~ -GND -::-

ill!4> -5V -::-:::t 98Cl :r 6.8UF 

--_-5V 

B 



4 

122 B02-27BE..~) -WRITE GATE 
4 TPD 

~6Y 
~ 

D 013 AOI- 30B ~~) + HIGH FREQ CLOCK (1_9_o .... 3_4_M_H_z--'} ______ ,_ 

+ WRITE CLOCK 

c 

3 

WRITE GATE 
SYNC 
10 

--------

CD +TIE HIGH 
173 J 

B 

C4Rl 
I kfl 

+ 5V 
DATA 
BUFFER 
4 TPE 

113 BOI-IOB 23B» r + WRITE DATA 

9 

I~~ 
I:~ 

A 
D4Rl 
I kfl 

+ 5V 

4 3 

2 

+WRITE GATE fr\ 
·-------------------------------------------------·~~------~~173 

+ HIGH FREQ CLOCK 
(D173 o 

12 

II 
+ (1'5 GATE + 0'5 GATE) 

r---''---C:---____ :....c:;-:.c.:..:....::---'-< A 173 

c 

SR-4 
159 
C4 173 

QA 15 
QB 14 
QC 13 

DA QD 
12 

DB Qo II 

DC B 
DO 9 -XOOl 

10 

12 

13 

2 J 
SR-4 
159 

LiK 04 

QA 9 LD 
10 .r QB 

QC 
4 

DA QD 
5 

DB Qo 
6 

DC 
7 

DO A 
R 

NRZ TO MFM DATA 
A PART I 

2 



172 C 

D 172 A 

172 B 

c 

172 0 
172 G 

B NC 26B) 

NC 27B» 

A 

4 3 2 
B4R2 
I k n 

+!5V 
+ TIE HIGH r7\ ~--------------------------------------------------------------------------~-------------~172 

+ WRITE GATE 

+(1'5 GATE +0'5 GATE) II 

+ HIGH FREQ CLOCK 13 

12 

- LATE 10 

- LATE 9 

- EARLY 

- EARLY 

- ADDRESS MARK ENABLE 

+ TIE HIGH 

4 

8 

+!5V 

E2RI 
2.2 kG 

+ 5V 

E4Rl 
I kn 

3 

"'IFM DATA 
( UNCOMPENSATED) 

01 

12 nl 6 nl 

+ 5V 

DIRt 
180 n 

DIR2 
220 n 

____________ -~C~O~M~P=E~NS~A~T~E~D_M~FM~D~A~T~A __ __?» 27A NC 

...L-::- GND » 28A NC 

JA81-
_________ ~+....:M::.:F...::M::....=D:.:::::A~TA=_ _____________ ~» 29A» 08B 212 ~ J 10 I - 07B 

~._-....;M::.F:...:M!!....!D:::A:..:.T:::_A __________ _7»29B » 09B 212@]JIOI-06B 

2 

NRZ TO MFM DATA 
PART 2 

* GND »30A NC 

D 

c 

B 

A 



4 I 3 2 I 1 
REVISIONS_ 

~rv. [co. IIDC"'''''OII i OlIn. ,DAft ~ , 
'0"000 MLOASED 

REVISION STATUS OF SHEETS 

I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 20 
A A A A 

0 0 

- ""-

UNUSED LOGIC E._EMENTS 

TYPE LOCATIC>N OUTPUT 
PIN (5) 

146 C2C 6 

C 140 DIC 8 C 
140 EI 6,8 

-+ I+-

B 348 +5V B ~) j!99Cll I 99CI-99C10 
• +5V 

l' 6.8 p.F l' .01 "F 
TPA TPZ • r I ~~-"D 

34A) -GND 

- -

A A 

IMO' 10."""', ..... ~ .•. "~ ACCESS CONTROL AND INDEX I ICODI 'DINT I C 
CH£CKED SECTOR DECODE 83322680 

I ENGINEER DIAGRAMS 
I~s~~ 181 ISHEET I o~4 1- I ·77 I APPtlOVED I [N_ TYPE' ELTV LOC'A2B08 

4 I 3 + 2 I 1 ., 1S11I7I11 



D 

c 

B 

A 

4 3 

034 A03 -33A 22B » -( ODD + EVEN DIBITS) 

5 

4 

.r-@ +TIE HIGH 3 
184 8 

1-138 ~>-=-INDEX REF CLOCK (403 KHz) 012 AO 

012 AO 
1-268 15A )'- + SECTOR CLOCK PULSE (806 KHz) 

SEC:TOR 81T COUNTER 

CNTR -4 

045 A04- 24A 

045 A04-24A 
045 A04-24A 

808 -
P 

NOTE: 

~~~:~ 
158 6 

D~I A4 Q3 lL 
5 

D.~ Q2.!L 
038;"., - 2§ 4 

01 QI J.L 
~~28 3 

DO QO ~ 
!~ ,.. 

Ltl 
2~ 

J- CRY ~ 
-.!..{)R 

+5V T P 

1

10 
17 r~99" 3.9 kfl. 

-~ --I------ -
CNTR -4 

~27 6 158 ,!!. 0:5 84 Q3 
08A - 26 5 g 

'- 09B,r-25 OZ Q2 
4 

01 QI ~ 
09A ~ + SEC z 32 3 DO QO ~ // 

9,.. 
l.I) 

2~ 15 J- CRY c---

f---l<: FI 

T P 

110 17 

13A,,- t SEC = 32 & CNTR- 4 
6 158 II 

148 ((-:; SEC = 32 
D3 C4 Q3 ~ 5 
D2 02 

14A(, - 21 4 
01 ~ 

15B « - 2 0 01 
3 

IC'O 00 ~ // 

9 r l.D 
2~ _r CRY ~ 

~~ A 

T P 

C4Rf ~J:J7 3.9kfl 
+ 5V 

3.9ltfl 

NC 28A »-+ SECTOR COUNT ENABLE 
+5V-~-~ C3Rl __ 

NC 298 - INCREMENT SECTOR COUNT --

~ WHEN +SEC' 32 LINE IS LOW, SECTORS EQUAL 30. REFE.R TO TRACK ORIENTION 
DISCUSS IN REF. MANUAL. FOR MORE INFORMATION. 

4 3 

2 

- (ODD + EVEN DI8ITS) 
A 

i~~\F ~;fRf + 5V 
~L ,~4.8 kfl 

E2Rf INDEX 
11 II 12 3.9 kfl COUNTER I DECODE 

SS r. 1-
~ SR-8 

195 527 .!..!. CIA zl E2 
R - .!! 

0 184 

2.6/" ~- COMPTR- 5 
9 501 3 A4 E3 

4 10 
A3 

TPC 

5 II 
A2 

6 12 AI 
10 13 

AO A>B ~I 
~ A=B 

14 +INDEX "-
J CLR / 

18 )9 

~ B4 A<B ~ 
~ B3 

E2Rl 
4 B2 r--=:l- E 3 C I 

3.9 kfl. 
-BI 

1
1500 

+5V 3 BO 

13B :r:-;::- 045 A04 - 05A 
. L 112 BOI-04A 

pF 

-= -

~ 172H II 
12 A30 

I 

140 3 

2 C3A 

l'" 3.9 kG 

-
SECTOR COUNTER 

CNTR -4 

~ 
158 .!L 03 04 Q3 

r---2- Q2 12 02 

~ 01 QI 13 

r--i DO 00 14 

10 9..c LO 
140 8 2 15 
C3C J CRY ~ 

9 I,.. R 

T P 

t
lO r 

I 

CNTR-4 

~ 
158 II 

03 E4 Q3 

~ 02 02 12 

r--+ 01 QI 13 

~ DO 00 14 

-= 
U LD 2-

J' CRY ~ 13~12 1-( R 
C2F 

T P 

1

10 

ACCESS CONTROL AND 
INDEX I SECTOR DECODE 

2 

[7 

+ SECTOR 

+SEC CNT 

'\: ~ 112 BOI-04B / 

, ~NC 
~NC <: 

16 <: 
/ ~ 113 BOI-13B 

+SEC CNT 8 "-~ 113 BOI-13A 

~ 112 BOI-23A 

~ 124 802 -04A 

~ 124 802-04B 

+SEC CNT 4 , 

+ SEC CNT 2 (: 

+ SEC CNT I ~ 
/ 

o 

c 

B 

A 

A 



4 3 2 

9 
- (ODD DIBITS + FWD EOT ENABLE) » O1B 194 B09 - 25B 

10 

082 AC8-09B ~ - REVERSE EOT ENABLE 

D 6 0 
3 

034 A03 _ 32A 05B) + ODD 01 BITS 2 

184 C 
-(LOAD + RTZ) 13 

2 

034 A03-IIB 04A) +EVEN DIBITS 12 

082 A08-0U ~ - FORWARD EOT ENABLE 3 4 

194 B09- 21B 04B) - HEADS LOADED 

C C 

- FORWARD EOT ~ 193 B09-IIB 

9 + I FORWARD + REVERSE: EOT) 
6 ~ 194 B09 - 02A 10 

184 0 
- NO SERVO TRACK 

6 - SET LOAD ~~ 194 B09- 32B 

+ REVERSE EOT PULSE 

B ~~ 082 A08-14B B 

+5V 

~ 

+ SET RTZ ~ 06B 194 B09-24A 

GND B08 - OIA ~ -GND 

123 B02-30B ~ - RTZ SEEK 

A 083 A08- 23A 28B) - FINE ENABLE 3 II ~ + FINE ENABLE )~ 192 B09-17A A C2E 

FORWARD AND REVERSE EOT A 

4 3 2 



4 3 

+5V 

D 

194 809- 06B~ -( l.OAO + RTZ) 

194 B09 _ 07B ~ - SERVO READY 

~ I 
r--~ 

~ 182 0 -( 000 + EVEN OIBITS) 

194 B09 _ 13B ~~._E_A...:D;.,:S~L:::OA::.:O~E:..:D~ _____ _ 

C 123 B02_03A~)>-~+~B~I~T~2~9~ ________________ __ 

123 B02- 32B ~~IT 28 

123 B02 - 25A ~)>-~+~B~I~T~~2~7;~~~~~~~~~~~~~~~~~-= 

B 

A 

123 B02-26A ~>---if1T 2
6 

122 B02 _ 25B ~~>iITT-;2;'5r----------
162 B06 _ 07A ~~~--::-;( -;;O::N-:C==Y::-L-.-=C-Y-LS-E-L-.-S-R-R-D-Y-)--

+5V 

02R1 
3.9 kfl 

122 B02 - 26B ~~~~~ _________ -J.J~ 
122 B02 - 24B~?-~~~--------------~-U 
122 B02 - 28A ~r-~~~----------J.J~. 
122 B02 - 27A 25A )?-~~-;o--------------~-LJ 
122 B02 - 24A ~r--c:',""-,--=---------------j_U. 

4 

~800 

COMPTR-5 

9 501 
A4 02 

10 
A3 

II A2 
12 
13 

AI 
AO A>B 

15 

A-B 
14 

B4 A<B 2 
6 B3 

B2 
4 BI 
3 BO 

>22 
COMPTR-5 

9 501 
A4 03 

10 
A3 

II 
12 A2 

AI 
/3 AO A>B 15 

A"B 14 
7 

B4 
2 

A<B 
6 B3 
5 

B2 
4 
3 

BI 
BO 

3 

2 

-( LOAD + RTZ ) 0 183 

+TlE HIGH 
B 182 o 

- NO SERVO TRACK 27A 
~ 194 B09-33A 

o 183 

C 

B 

II + MAX ADDRESS FAULT 33A r--"-;';"':";':"'-::=~~~~!....-~~ 193 B09 - 29A 

A 

MAX ADDRESS FAULT 

2 



4 I 3 2 1 1 
II£vIJJeIf. 

luv. ICO. ~l'Tlo.. I~· ... l..-wr . 
REVISION STATUS OF SHEETS 

IPEZ>C I,..L •• SEO 

I 2 3 4 ~ 6 7 8 9 10 II 12 13 14 I~ 16 17 18 19 20 
A A A A 

0 0 

- -

C C 

-+ ~~) +5V • +5V I+-199cl-99c5 

UNUSED LOGIC ELEMENT l o01
,..F 

TPA TPZ 
ELEMENT LOCATION OUTPUT r 

r 
TYPE PIN(S) 

~: -GNO 
172H D3C 8 

B ~ -GND B 

- -

A A 

L M... ".e.A. ,£ '.-'~ ACCESS CONTROL NO. I ~ODE 'DENT I C 
A I ~:£~ DIAGRAMS 

83322680 

I~~sll(' 191 ISHEE 10' 4 1,,"11( 1-81 1 ..... Ov£D I ·-,oMIiON TYPE' tlA...VV LOCAlB09 

4 I 3 + 2 I , .. , lUll'" 



4 

113 106-328 ~) +CAR BIT 20 

193® 
- FORWARO EOT 

193@ 
-START SEEK 

D 
1930 -(LOAD+RTZ+SEEK ERROR) 

1930 +SEEK 

+5V 
IkA 

162 B06-13B 04A) +(REV+- FWD) 12 

162 B06-07A 05B) - (ON CYL·CYL SEL· SR ROY) 

A 

194 0 - (LOAD + RTZ) 

C 

165 B06-07B 22B» -T- 0 

184 B08-2IA~> + FINE ENABLE 

165 B06-06A~> +T ~ I 

194 0 - HEADS LOADED 

165 B06-14A~> -T ~ 256 

B 

193 0 -(ON CYL.CYL SEL.SR ROY) 

035 A03-07B 28B) + CYL DETECT A 9 

035 A03-08B 27B» +CYL DE_T_EC_T __ B __ ~ __ I_O~ 

192 B09-16A 09A):)-_-.:..FI:.:;N::;.E ______ -+ ____ r-__ _ 

A 

193 Q >-__ ...:+:...;ON::::.:...-=CY~LI:::N=DE:.:R~FF.:._._+_-------+--.-:... 
193 G }-___ +.:..T.:.;I~E....:H~IGH::::.:.. ____ ~ _________ ...L_ __ _ 

4 

3 

L 
2~ 
I B4A 

'~--4 B4B 

II 

+5 V 
BIR3 
20.0 kn 
4C>.2 kA 

3 

2 

FINE 

12 

DIRECTION CONTROL, FINE 
LATCH, ON CYL AND CYL 
PULSES 

2 

+ SLOPE 

- REVERSE SEEK 

- FORWARD SEEK 

-COARSE 

-FINE 

+ VELOCITY 
6 INTEGRATOR CLAMP 

-T-O 

- GATED CYL PULSES 

+CYL PULSE BLANKING 

+CYLINDER P\LSES 

- ON CYLINDER PULSE 

~ 083 A08-I6A 

0 

~073 A07-21B 
092 A09-22B 

~073 A07-16B 
092 A09-23B 

~ 072 A07-22B 

C 

~ 072 A07 -17B 
192 B09-09A 

193 

~ 072 A07 -lOA 

J 193 B 

~083 A08-12A 
1M 806-038 

;;> 308 093 A09-27B 

~ 082 A08- 13A A 

o 194 



c 

B 

A 

4 3 2 
_____________________ -=-~(ON~_~C!YL~-:ECY~L~S~EL~-!S~RJRD~Yll ______ _ 

r----------------- .... .fM\ 192 I _____________________ ~+_T~IE~H~IG~H~ ___________________ ~ --0 192 

-(ON CYl-

162 B06- 07A 02B) CYl SEl- SR ROY) 

AIR3 
2&.7 Ul 

3,,9 kQ 
+5 V -----Nlt----'-----~ ... 

AIRI ~~----jJ------~ 

192 0>-----T-" O=--______ . _________ ~E 

183 B08-06A ~r--T.FO-;:R:-;W_:::A-R~D::E=O:_:T-----1-----..!:..rI 
194~~A~D~+~R~TZ~)~------~~ 

083 A08-12B 05A) - OFFSET COMMAND 

184 BOB-33A 29A» +MAl( ADDRESS FAULT 

GNDB09-34A 23A»~--~GN~D~-----------------------------~------------------~~~r 
+ 5 V __ ~ ____ -:..I 

E3Rt 

1940- -UNLOAD HEADS 

194 N r-~+~S~E~R~VO~R~E~A~D~Y~~~~~~:~----------------------------------------J 
194 T' -(SER RDY-EOTl+(MAX ADRS FlT) ~ 
194 0 + HEADS lOADED 

082 A08-25A~) -(RTZ + INITIALIZE) 

1940 -SERVO READY 

+ (FINE-HEADS r:=====±---------------------------------======== 
192 Cr-----l~OA~D~E=D~)--I~-----------1~---~~~-----------===== 

+ON 
CYLINDER 

092 A09- 24B ~>-....:Sc::E....:NSE=----L.....!......J 

4 3 

,-6 ___ +~ON~C~YL=I~N=D=ER~ ________________ ~03A 

112 BOI-24A 

163 B06-058 1 085 AOB-32A 

_I _______ ~+::S~E~EK~__________ 08B 165 B06-32A 
~~NC 

--0 192 

_-r ______ . ________ -=-~S~EE~K~ ____________________ __ ~~ 082 AOB-13B 

-FORWARD EOT --0 192 

__ t-____________ ~-~S~TA~R~T~~~E~K~ ______________ _ --@ 192 

2 

--0 194 

+SEEK END ~--~~~~---------~~NC 

r-1-.-......::.:.:.:.:.::.:....-----~~1I2 BOI-07B 

- (LOAD + RTZ + 

3 SEEK ERR~hB 
~~164 B06-2!58 

--0 192 

A 

D 

c 

B 

A 



c 

B 

A 

4 
+ MAX ADDRESS FAULT 

193 ® + ( FORWARD + REVERSE EOT ) 02A» 
183 B08-16B -ON CYLINDER PULSE 

1920-

183 B08-27A~4) 

- FAULT CLEAR 31!4)~~~~~=--110 ;':] 
042 A04-14A- _ (SERVO FAULT 

073 A07 - 07A ~>--"~F~A~U~L:..!.T.2) __ t-_____ _ 

044 A04 - I ~~B + TIE HIGH 
NC -~)"----

104 A10-17A ~4) +UP TO SPEED DELAY,-=E~D-+-____ _ 

12A - START 
103 AI0-14B-~) 

26B - UP TO SPEED 
104 AIO- 22A -~) 

~J(~0~DD~D~IB~11T~S~·1F~W~D~E~OT~E~N~A~B~L~E~) ___ _ 
183 B08-07B ~>-

A _+~S~ETL1R~T]Z~ ____________________ _ 
183 B08-068 ~>-

+5V 

C2Rl 
I k.n 

C2CRI 
_!+~H~E~AD~S~L~O~AD~E~D~ ____ ~~lr __ ~ 103 JA80-04A 24B »_ 

HEADS LOADED 
SWITCH 

32B -SET L~O~A~D~ _____________ __ 
183 B08-07A ~> 

4 

3 2 

+ SERVO FAULT ~ 073 A07 _ 02A ::~~~~~~--------------------------t----r----t----t~~::----~~:_~(:S:E:R-:RD:Y~_~E~OT~))~+ 
6 ( MAX ADRS FLT) 

+ SERVO READY 

- SERVO READY 

+ HEADS LOADED 

+(UP TO SPEED
-UNLOAD HEADS) 

T 193 

193 

A08-25B 

~,-----+-~-=--~ + LOAD HEADS ~ 072 A07 _ 078 

-( LOAD + RTZ) 

1
068 082 A08 - lOB 

113 801- 17A 

162 806 - 26A 
184 808 - 17A 

8 192. 193 

LL--~::::.::=....:.:,,----------z - LOAD HEADS ~ 093 A09 - 158 

\i-r-1 ______________ +~R~T:_Z ___________ /,___ ~ 072 A07-08A 

- HEADS LOADED 

t=~~~~~~~~~~~~=_ ______________ ==================~-~U:N~L~O:A:D~:HE:A~D~S~~~~~193 
SERVO FAULT, LOAD FF, AND RTZ FF 

3 2 

o 

c 

B 

A 



o 

-

c 

B 

-

A 

4 I 3 2 

REVISION STATUS OF SHEETS 

I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 20 

A A A 

JA82 - J2 

GND 802-34A 33A)>-~~ 
804 _ 36A):>--- - GND ~ 

806 _ ~>- - GND )~ 
809- ~>- - GND )~ 
803- 348)>- - GND )~ 
805- 378 >:>--- - GND )~ 
807- ~>- - GND )>-#-

GND 810 - 34A ~>- - GND )~ 

I 1 
REVISIONS 

I ~fv fCO OOCIt'PTiOll 

A PE21000. R£I EASED 

~--4---------------~+-~-ID 

f--
c--
~-=-+ ___ --+ _________ --+----+--+_1"1--

c· 
-.-- -----------t-----f-t--I 

.--.--------- ---+--+--+-1 

c 

B 

J'_IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII: 
------------ JA82 

A 

1 DRAWN 10 B,IJ,J£ 3.:1Y.n~1 
1 CHECKED I/O 
! ENGINEER DIAGRAMS 

. APPROVED I DlVIItON TYPE AXYV 

COOl lotHT 1 C 83322680 A 

LOC,A2CI ~ RE' 231 SHEET 10,3 r"GE 
1 ·85 

4 3 + 2 I 1 



4 3 2 1 

(A CABLE INPUTS) (A CABLE OUTPUTS) 

J 3- JAS2- JAS2- J3-

~~) - CYL ADRS TAG 1 -FAULT )~~ 123 B02 - 12B 112 BOI-09A 

~~) + CY L ADRS TAG I 
0 123 B02- 12A I 2 BOI-09B 

+ FAULT )~~ 0 
~)02A» -HEAD SEL TAG 2 

123 B02 - II B - SEEK ERROR )~)-l!-2 BO I - OSA 

~)02B» +HEAD SEL TAG 2 
123 B02-IIA 2 BOI- OSB 

+ SEEK ERROR )~~ 
~)03A» - CONTROL SEL TAG 3 

124 B02 - 07B 2 BOI-26A 
-ON CYLINDER )~~ 

~)03B» + CONTROL SEL TAG 3 
124 B02 - 07A 2 BOI-26B 

+ON CYLINDER )~~ 
~)04A» - BIT 0 

122 B02-23B 2 BOI-25A 
-UNIT READY )~~ 

~)04B» +BIT 0 
122 B02-23A 2 BOI-25B 

+UNIT READY »)!!!)~ 
~)05A» -BIT I 

122 B02 - 22B 112 BOI -06A 
-INDEX )~~ 

~)05B» + BIT I +INDEX )~~ 122 B02 - 22A 112 BOI-06B 

~)06A» -BIT 2 
122 B02-21B I 12 BOI - 05A 

- SECTOR »25A)~ 

~)06B» +BIT 2 
122 B02- 21A 112 BOI-05B 

+SECTOR )~~ 
C ~)07A» -BIT 3 

B02- 17B 
-PLUG VALID »22A)~ C 122 045 A04- 23A 

~)07B» +BIT 3 
122 B02-17A 045 A04-23B 

+PLUG VALID )~~ 
~)08A» - BIT 4 

122 B02- 16B 045 A04-32A 
- WRITE PROTECTED »2SA)~ 

~)08B»- +BIT 4 
122 B02 - 16A 045 A04- 33A 

+ WRITE PROTECTED »28B)~ 

~)09A»_ - BIT 5 
122 B02-15B 045 A04- 29A 

- SEL ADD 1 )~~ 
~)09B» __ + BIT 5 

122 B02-15A 045 A04 - 29B 
+ SEL ADD 1 »23B)~ 

~~) -BIT 6 - SEL ADD 2 »24A)~ 123 B02-14B 045 A04- 30A 

~~) +BIT 6 
123 B02-14A 045 A04 - 30B 

+SEL ADD 2 )~~ 
~~) - BIT 7 -SEL ADD 4 »26A)~ 123 B02- 13B 045 A04 - 2 I A 

~~) +BIT 7 
123 B02-13A 045 A04-21B 

+SEL ADD 4 »26B)~ 

.!4~) -BIT 8 
123 B02- 09B 124 B02-06A 

-SEC CNT 1 »27A»)-E-

B ~~) + BIT 8 +SEC CNT )#!»)-2Z-
B 

123 B02-09A 124 B02-06B 

~~) -BIT 9 
123 B02-IOB 124 B02-05A 

-SEC CNT 2 )~~ 
~~) +BIT 9 

123 B02-IOA 124 B02- 05B 
+SEC CNT 2 )~~ 

~)29A» - POWER SEQ PICK 
102 AIO - 04B 112 BOI-27A 

- SEC CNT 4 »20A»)--!Q-

~)29B» - POWER SEQ PICK 
102 A10-03A 112 BOI - 27B 

+SEC CNT 4 )~~ 
-7~) 113 BOI-14A 

-SEC CNT 8 )~rE-
-)~) 

+SEC CNT 8 )~~ 113 BOI-14B 
- SEC CNT 16 »30A)~ 113 BO 1- 15 A 

113 BOI - 15 B 
+SEC CNT 16 »30B)~ 

A A 

110 LINES A 

4 3 2 



4 3 2 , 
( B CABLE INPUTS) 

J2- JA82-

~>- + INITIALIZE )~ 124 B02 - 08A 

D 14>-
- INITIALIZE 

~>-
)~ 

WRITE CLOCK 
124 B02 - 08B 

)~ D 
113 BOI-12B 

~>- +WRITE CLOCK )~ 113 BOI -12A 

~>- - WRITE DATA »40A 113 BO I -II B 

E4>-
+ WRITE DATA » 39B 113 BOI-IiA 

~>-
+( SEC 30 OR 32) )~ 045 A04-27A 

~>- - (SEC 30 OR 32) )~ 045 A04-27B 

( B CABLE OUTPUTS) 
JA82 - J2-

I I 2 BOI-28A 34A)>- - SERVO CLOCK )~ 
112 BOI-28B 33B)>-__ + SERVO CLOCK )~ 
112 37A)>-

C 
BO 1--29A 

- READ CLOCK 

112 36B)>--

)~ 
BOI-29B 

+ READ CLOCK )~ C 

112 BOI-30A 35A)>-___ - READ DATA )~ 
35B);r--_ 112 BOI-30B 

+READ DATA ----)~ 
045 A04-31 A 42A»--- START )~ 

42B)>--045 A04-31B 
+ START 

~>--
- ------» ~;-

NC 
SPARE 

» ~~- +-
NC ~>-- SPARE )~ 

B B 

A A 

I/O LINES B 

4 3 2 



4 I 3 2 I .. 
,,-EVISIONS 

""v. ECO. oaCIt,""IOII , DItn'. ,DATI[ _'D . I"E 1300 RELUSED 
REVISION STATUS OF SHEETS 

I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 20 

A A 

0 0 

- I-

-~ 

C C 

JASO-· 

-+ all AOI-34B ~~)+5V I · +5 V +-
...... ["'.01 ,.1' 

GND AOI-OIA ~~ -GND 

PINS alA THROUGH 14 GROUNDED 
CONTROL PANEL OIA)" -GND 

(COMPONENT LAYOuT) 

~ -GND 

B 07B) -GND B 
ICR2 ICR3 ICR4 ICR6 

C) C) C) C) ~ -GND 

~ 

EJ 8 GB 
- I J201 ~ 

~ -

A A 

~TYPE 
DRAWN 

COOl IOINT I C 
CHECKED CONTROL PANEL 83322680 
ENGINEER DIAGRAMS 

:;:Ss lIEF 251 I SHEET I cw 2 1- I 89 APPROVED HZYN LOC'A3AOI 

4 , 3 .. 2 I 1 "EF 13215711 



o 

c 

B 

A 

4 

044 A04-IIB¥A80_ J201-

OIA~> 

073 A01-01A 

3 2 1 

WRITE: PROTECT 

WRITE PROTECT 
.------+"f! • +~ V 

ICR6 J201- JA80---.L 
0-0--- . ____ ......... _____ .-+~ __ --------------.....:W:!.!R.!!I.!..T::..E---'P...:.R:..:O..:..T=-EC"-T'---7)~~113 801-03A 

ICR~ 104 A10-12B 
54 

-~~ 

FAULT CLEAR 

----.L .. 
S3 

LAPM 

Ic~ 
I S 2 '00--

1
---

1 

1 

~4 I 

I 
I 
1 

~---
1 

I~ __ -
L __ .-J 

- (SERVO FAULT + FAUL TI 

f
lR3 
I kn 

~ ___________________________ -:M~AN~U~A~L~FA~U~L~T_C~L=E=A~R~--7)~~ 042 A04-09A 

__________________________________________ -~PL~U~G~VA~L~ID~ __________ _7)~~ 04~ A04-28A 

___________________ . ___________________ --=SE~L~A~D~D_4~ _______ _7)~~ 045 A04- 11B 

_______________________________________ -~S~E~L_A~D~D __ 2 ____________ ~)~~ 04~ A04-11A 

___________________________ -~S=E~L~A~D~D~I ____________ _7)~~04~ A04-22B 

FAULT 

·-----+"E·I'v-W-I-~----..--- +5 V 

ICR4 

READY~ 
044 A04-12B~ E ~ 

13A ~> -(READY ALERT + REA[~Y.:...:)'__ ___________ ~ ,~Ie+--------~ 

102 A10-21B ICR3 

JA80- J201- JABO-
011 GND AOI-~~~> -GND 

:L =?;..:IIr-;:~:-:~~~R~2~~I_CiII~:~I~~~~~~·_+ __ ~P~~/~0~~~ER OPEN 

o SI o-----------------.L---7;.". A3S3 COVER CLOSED 
- START §t-->~ 103 AIO - 26B 

, L 04~ A04- I~A 

NOTE.S: 

& SWITCH ACTUATED BY LOGICAL ADDRESS PLUG 

4 3 

FAULT CLEAR AND LAP SWITCHES, 

FAULT AND READY INDICATORS 

2 

o 

c 

B 

A 



4 I 3 .. 2 I 1 
REVISIONS 

I REV [CO. DQC.'f'TlOII I DIWT. DAft 1_'11 
A IPE23000 RElEASED 

REVISION STATUS OF SHEETS 

I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 20 
A A A 

0 0 

JIOI- J102-

~) ~~ 
~) ~~ 

- ~) ~~~ 
~) ~~ 1-

~) ~~~ 
~) ~~ 
~) ~~ 
~) ~~ 
~) ~~~ 

C c 

/ JI03 

Jm~~ 
99CI4 + 6VB ~'04 
O.I/LF 

17CI 

+6V ~~ rl O.O~,' /LF 

7~ -+ J I IT" .• ,. 99"~ YO e: I+-17RI Y 99L2 .~ 99L4 99RI 5 3 2 I 

20 k,U +6 VR 6 ~ 33/LH 47,U 
HEAD 0- 0 o 0 0 o I 

59 k,U 
331 

~ 99C[ + 99CI3 20 V + 99CI6 
HEAD 1- 0 o 0 0 0 - f--

ARI7 o 3 - f--
17R2 -6 VR I 15 /LF 15 /LF 15/LF 

265 k,U 
f-- bV 

.,," ~ ~~99c"fiI7C ':20 V 
HEAD 2 - 0 o 0 0 

0 0 J102~ -

W 49 

31

2 

C - E' -:Gi' ""1 
HEAD 3 - 0 o 0 0 V JI02 -
HEAD 4- 0 o 0 0 I o¥ ~ 

98C5 _ + 98C8 = + 9~C10 
I -=-

7::-
0 - -

B T~~~ 98~7 ';f'~~'VF+ ~C9(r- 15 /LF 0 - f-- B 1:0• , /L F ';f'20'V 20 V 
0 - f--

L- 0 - f--
17C2 17R3 98L2~~~9ai.4 I.. 0 - f--

0.001 /L F T71.5 k,U l3H 33 /LH 98L3 33 /LH ~ 98C11 
0 - f--

-6 V 33/LH JO.'/LF 
0 - I--
0 - f--
0 - f--

B ..... L.-- 98C6 -6 VC -6 VB -6 VA 
0 - -

JO.'/LF 
12 0 12- -

- 0 0 ~= -
JA81- JIOI- J102-

- --~ / 
061 A06-34B~~) 110)~}.+5V 

WRITE CARD 

061 A06-01B 03B)>-~) ~~}-5V 
~ HEAD SELECT AND READ./ -, AMPLIFIER CARD 

061 A06-33B~~) ~I Jlm1 . +20 V 

A 
JA80-

322 ~ JIB-14 D8B)~~) 

&'cf 
. + 12 V JIOI/ 11111111111111 A 

14 , B A 

322 §] JIA-IO 08A)~~) . -12 V 

GND A07-0IA~ A2 o,.~ Mo.. 1-. ..... l>'''''~ ICOOE 'otNT I c 
A 1 A GND A08 - OIA 07A) A2 08A J102- CHECKED HEAD SELECT AND 333 83322680 

14A ~ ENGINEER READ AMPLIFIER 
GND A06-0IA~ A2 DIAGRAMS 

I APPROvEC 1 DlYIIION TYPE NZJN LOC' A3A02 I ~~ss REI 261 ; SHEEl I or 3 I .... GE I .91 

4 I 3 .. 2 I 1 IUF 13215711 



4 I 3 2 

EICI 

I , 
TPHO EIR5 

2.211G 

EZRI ~, r-;r--~--------------------------------J f
r-r- -+5 V 47~1 pF 

I" .. " J~:~-~JIOIOI- 2.2 kn r-·DCDR-~0,.h.r-13----....:.I:.JI., 14S 10 l~~1 A I II~ 
D

I"'w AIO-OIA~ A2 A~) -GND .. '>-~=------=-EZ""'RLz-'--1-..J....-l 191 I hl2 '-lEIs.-" fEIRZ OZ5 
2.2 kA L..! E2 2h.1I V 330 A 

TPHI 
'./ EIR6 

2.2 kG D 

-

c 

B 

-

A 

113 ~JA81-04A ~> +HEAD SEL BIT 22 2 8 3h
l0 

-= 47~.pF -
. EZR3 I 4 4 ~ r-; \\Ir-r-----------------------J 

2.2 kG ~ 2 5~ ~ EIR4 I E~d0 TPH2 , EIRe 

113 ~ JA81-03A ~> +HEAD SEL BIT 21 I r I S ~ L!c1
14S 

....... '8 2.2..

0 

A ~ 2.~2~ri : ~ ~/} ~I:g ~ 02
r

S ______________ -l 

113 ~JAel-02A ~>+HEAD SEL BIT 2
0 --_.152- 1 

2.2 kn 

TPH3 

A 

021 

-L- ZICI -
? VT.OI)lF ,IoZIRI 
+2~ 220n 

~
~ 

12.1 kn 

aZ2 

22RI } FZRZ 22R4 
470 n 11.2 kA 1.78 kn 

272 J103-2 ~) + WRITE DATA 

272 JI03-3~~GND ""# 

+5 V 

EIRIS 
2.2 kA 

JIOI- J'...... 

+5 V 

~~~ T~Q 
---.--

QZ3 

!~C~ pF 12RI 12R2 +20 V 

* ~EIR7 EIR9 330 A 
220 n -{{'JOl7 

1 EI~r~ 
/I 

470 pF 

47~ pF 

TPJ , 

AIR3 
I kn 

11. II ~ 6 

AIRI 1 ~AI 
1.18 kn T 14"""';';';- 3 

AIR4 ~1.9S kn 
~AIRZ 13 4 

16 

I 15 

, EIRII 
Ze2kG 

EIRI3 
2.2 kn 

A 

I'S-' L.-__ .:.2~~ :: 

rt----=,---lM--T4-~+_+_---~3~ :: HEAD 0 

.=f 5)~' 

-RAW READ DATA 
A 263 

+RAW READ DATA 
B 263 

AIR5 
1.33 kG 

I 
+6 V 

AIR6 
1.33 kG 

~ 

2 

-

c 

+-

B 

f-

IS5 §]JA81-0IB ~~RITE GATE 114S"", 

~~ 

EIRI7 ~~-4.,7 kA L()270 A 

2~AO A.- QI2 
[lR18 _ 030 
330 Q JIOI- A 

4 I 

t-._-

~ 

3 

+ MULT HEAD SELECT FAULT 7)07A 042 ~11,al2ftl •. IA81-08AI 

~~-__ ~~-----------------~+~R~EA~D~E~N~A~B~L~E----~~ ---

:~R;A ~ \!:.J 263 
, HEAD SELECT fCO

DI 
IDENT C 

-11.2 v RED ENABLE • 83322680 I 
~ LOC: A3A02 I ~os~ 262 I_IT I 

1 
+ 2 I 1 



D 

c 

B 

A 

4 

IOR6 
33 kQ 

262 C~~+~R~E~A~D~E~N~A~B~L~E ________ ~~~~~~~::~r-~~ 

NOTE· 

r 
-6 II 

IOR9 10RI 
100 Q 220 kn 

10.0 kQ 

THIS JACK USED FOR HEAD ALIGNMENT ONLY. 
SEE CROSS REF. NO. 022 FOR DETAILS 

IOR3 
3.3 kQ 

-6 II 

3 

TPE 

IOR5 
I kQ 

+6 II 

2 
5CI 

5R3 O.I)lF 
100 Q ( 

4CI 
4R3 Q.I)lF 

100 Q ( 

0.1 ~F J 

-HEAD ALIGNMENT 

+HEAD ALIGNMENT 

+ 6 II 

1 

J104-
OUTPUT »)-!-

-GND ~ 

OUTPU~ 
-GND ~ 

+11.2 II 

100 Q 

100Q 
JIOI-

}~ 

__________ -r ________ r-!'-4-~~~--I~_YRf--~A~N~A~L:~0-G--D-A-T-A~)~052~JA81-0 

13CRI L3R3 
~ 1.8 kG 

.L 
::- TPM 

18RL)' 

~-10~C~2--------------~I,vk~ ----------------~ 

=-:",.--'V\/Voy"-----r + 5 V 

-ADDRESS 

~ir~~1J~L,-L~M~A~R~K~~~T=EC~T~-7~052~JMI 
+ ADDRESS 

n:~-4 ____ .:::M:.oA~RK~D~E_T_EC_T __ -,)~ 052 ~ JA81-QSB 
L.;._~--,,...--

T
47 pF 

18R3 

JIOI- >-__ ~~~~~~~~~~~~~ ____________ -~-____ I~~~AkQ_--~--~ +READ ADDRESS MARK ENABLE NC~ READ AMPLIFIER 
ADDRESS MARK DETECTION 

4 3 2 

0 

c 

B 

A 



4 I 3 2 I , 
REVillO' .. 

~ ~ - l-"T· l~ ~ . 1"'-'> USED 

REVISION STATUS OF SHEETS . 01_ COIItIIECTIOH lAD I·· ... ·TII 

I 2 3 4 ~ 6 7 8 9 10 " 12 13 14 I~ 16 17 18 19 20 
A A A A 

0 B B A A 0 

UNUSED LOGIC ELEMENTS 
I--

TYPE UXATlON OUTPUT 
PIN{S) 

ZOO [3 12 
140 (4 3 

C C 

JO'~~~ 
r JI03 (JI04 

+42 V r- «:: 15R5 / I+-
A 

~;~r 3 i 1 -+ 5 ~ 199c2 IZO.ll 
HEAD 0- 0 o 0 0 o 1 

4.'!(~~ T 1O.I ,.F 0 o 0 0 0 -~ QI6 HEAD 1-
03 - r--

15R6 ~Q" TPR HEAD 2 - 0 o 0 0 9 ~ J102~ ~ 6.8 k.ll 
HEAD 3 - 0 o 0 0 V JI02 ~ 

r-- 15R9 HEAD 4 - 0 o 0 0 I o~ 1- ~-15R7 l~" 0 - --6.8 k.ll 
8Z .ll 2.2 k.ll 

0 - -- B B 0 - -+27 V 
0 - r-

;:~~gll ,.F 
15C2,-b -l-.15C3 -l- 15C4 '--

0 - ~ 15R4 
4.7,.FpO.I,.F JO.I,.F 0 - ~ 2.2 k.ll 

0 - r-15R2 

~~)!-
15R7 

0 - ~ 15 kn 6.8 kn 
0 - ~ 
0 - ~ 301 '--

12 0 12-~ 

2~4C JA81- JIOI- J102- (J) e ~ -- r-t--- . 
061 I@ A06- OIB ~~~) 

~ 
r--~ -5V 

WltITER~ ::f98CI.98C2 15VRI 
5~6 V ':' 0.01 ,.F 

I~ 061 ~ A06-34B1.!.4~~) :::c 99C3~9~~9V "-- HEAD KLEeT AND READ.-/"/ 
kn 

...... "", '1 15RI '* 0.01 ,.F 

"I j 
091 ~A09-32B~~~) ~ ,---. .. 01 75.0 kn 

JIDI/ 11"""""11 A A 4.09 kn -= 
TPZ 14 1 8A 

OIA 14A 12 ~ 
aND ~A06-0IA~~~ ':' 

l-~' ~ r~'-~J c 83322680 I 1 I_ED I I WRITEA DIAGRAMS 

1-M'ObL~ I. 
LOC A3AD, I=-"" 27' 1 .... ·'w41-'·. I_I I I - TYPE' EZM 

4 I 3 .. 2 I , IIU .... ,.0 



D 

c 

B 

A 

4 

03RI6 

.1101- .1102-

+5V::J4.l kA -

122 ~ JA81-IOB~~) -WRITE GATE _ 9 

A4R4 r--
2.37kA! 

-5 V 
+36 V 

+ WRITE 
PROTECT 

17RI 
10 kn 

104 ~ JA81- 13A 02A )A~O-EL-A-Y----L___lW__ 

A4R5 
619 a 

r?-------'-I 

274~ __ ~~~E-O--W-R-IT-E-C-U-R-R-E-NT-------

4 

3 2 

-WRITE tATE 

~~~~ _____ ~ __________________ 4-__________ ~ ________ +~W~R~IT~E~~~==E~ __________ -<B 273 

A4R1 
82 n 

A4R2-
82 n 

A4CI 
0.01 ,.F 

27 V 

+5 V 

WRITE 
TOGGLE 

6 - MFM DATA PULSES 
[}-------------------------{ 0 273 

17R3 
~ ________________ ~------------_r-----~+~W~R~IT~E--V~OL~T-A~GE~SE~N-SE-----_{C 273 

10 kA 

TPG 

QI7 

TPO 

Q3 +27 V 

3R2 3R4 
680 A 120 n 

!CRI 

3CI 
3RI 

JD.I,.F 330 D. 

3 

II 

J103-

rlM-~.../~--_,_--__;--_t--"T+--W-RI-T-ErDA--T-A----------~~ 262 JI03 - 2 
Q6 

3CR6 

3CR7 
3CR5 

3R8 
470 A 

Y-.J-___ A-__ -+-___ --' ____ __L ___ -..::W:.:.:R.:..:IT..:E....:0A=:rA=-___ 4~ 262 J103- I 

A4R6 
680 A 

WRITE AaoFLlFIER 

2 

r-..;;;;GND~ _________ ~)~ 262 JI03 - 3 
.,f 

D 

c 

B 

A 



D 

c 

B 

A 

4 

272 Dr-_-~M~FM~OA~T~A_P~U~L~S=ES~ ____________ -, ____ ~~--~ 

® -WRITE CURRENT FAULT 
274 E 

+ 5 V -_IV'Y---'-------! 

+5 V C3R3 
330 11 

8 

6 

+ 5 V--.JV\f\,---, 

272 A }---,,-W:.:-RI:.:-T=E -=GA:.:-T.:...:E~-'-Q 

272 Br--'--'-~~~~------------------~ 

+5 V 
+ 5 V ---.JV\IY---....., 

4RI 
68011 

+5 V 

+WRITE 
VOLTAGE 
SENSE 

272 C }------------~VV\,---H 05 

4 

04 

4CRI 4CR2 

4R3 
1.2 k11 

-5 V 

3 

TPM 

TPN 

07 

TPF 

4R6 
2.2 k11 

TPB 

4R4 4R5 
"437 k11 261 11 

3 

4R7 
1,.2 k11 

4RB 
1,.2 k11 

09 

2 

D 

J102- JI()I-

}-6 ____ +-'CW.:...:R.:...:IT-=E.:...:F-'-A-=U=LT'--____ ~~':ft-~ 042@]JA81-09A 

c 

TPK 

.. -.Y 

B 

_,_ 4CI 
...-,., 390 pF 

A 

WRITE FAULT DETECTION 

2 



D 

C 

B 

A 

4 

JIOI- J102-

162 ~ JASI-IOA ~~) 

162j@ JASI-IIA~~) 

162 ~JASI-12A~~) 

+CAR SIT 29 

+CAR BIT 2 8 

CAR BIT 2 7 

13R2 

+ 27 V 

14R2 
180 n 

121 k 
Ar-----------~~------~4---

13CRI 
13R3 
10 kn 

WRITE 14R I 014 

272~~E~NT~E~N~A~~4~~~kn----~~L----~ 

14CFII 

4 

3 

+5 V 
D3R4 

D3RI +27 V 
2.Z kG 4,.99 kn 

+5 V 
D3R5 

D3R2 +27 \I 
2.2 kn 4.99 kn 

3 4 

+5 V 

D3R6 
D3R2 +27 V 
2.2 kn 4.99 kn 

13RI 
75JJ kn 
19.6 kn 

13R4 
17.B kn r-____ 131111CI-R_I __ ----l 

3 

17.S kn 

13R6 
13C3 

I" 

D3CRI 

D3R7 
4.99 kn 

D3CR2 

D3R8 
4.99 kn 

D3R8 
D3CR3 

D3R9 
4.99 kn 

13R8 
330 n 

13C2 
390 pF 

2 

D3RI0 
4.99 kG 

D3RI0 
4,.99 kn 

D3RI2 
4.99 kn 

13RIO 
261 n 

13R7 
6.B 
kn 

13R9 
2.2 kn 

D3RI3 
4.99 kn 

D3RI4 
4.99 kn 

D3RI3 
1<>.0 kn 

13RII 
261 G 

TPO 

D3CI f'/<F 

+27 V 

10RI 
4.7 kn 

10CRI 10CRI 

as 

A 

IOR3 
4.99 kn 

TPJ 

1 

012 

~ ________ -=Z:::...O:.:.N::E D=--:W:::R.:.:I~T::.-E -...::C~U::.:R.:R=E:.NT~ __ ----, F 272 

WRITE AMPLIFIER 

2 

D 

C 

B 

A 



4 I 3 2 I 1 
REVISIONS 

I~EV ECO. DUCItII'TIOII 100000T OAT[ _'0 

A 

REVISION STATUS OF SHEETS 
,PE23000 O£I EASEl 

I 2 3 4 5 6 7 8 9 10 " 12 13 14 15 16 17 18 1920 
A A 

0 0 

. -

-
--I--~- 1---
- r' 

r~--

I-
" I-~-

C C 

-+ I+-

B B 

- I-

A A 

,~ ••• I", ""u .. " , ,'~ POWER ",PlFIEA CODE IOfNI I C 
CHECKED DIAGRAMS 333 83322680 A 

• ENGINEER 

APPROVED I DIVISION TYPE 5VTN LOC A3A04 ~~oss REF 281 I~H£E' 101'2 I"" I ·99 

4 1 3 .. 2 I 1 11£' UZI4UI 



4 

J200 
312 §J JIA-" ~)>----'+-'4:.:::2-'V'-----------

o 

093~JA09-308~)>---~+~D~R~IV~E~----------

312 ~ JIB-IO ~>----~42=---:.V----------

c 

093[@ JA09-068 ~)>---_-..::.D.:..:.R:....:.IV..::;E---------. 

B 

312 ~ JI A - 07 ~ )>------4-2-V-E-M-ER-G-ENC-Y'---R-E-T-R-AC-T'---P-0-W-E-R-

092~JA09-088~>---EMERGENCY RETRACT POWER ENABLE 

092 ~ JA09-.098 ~>--+ EMERGENCY RETRACT POWER ENABl.E 

093 ~ JA09-2IB~) CURRENT FEEDBACK 

A 
311 ~ JI8-03~)>---_-_GN~D---_----_. 

4 

3 2 1 

J200-

________ ~--------------------------------------------+-4~2~V~----------~)~~I~J~-~B 
In 

I!5W 
IRI r------------'E 

2RI 
In 

15 W 

, , , , 
I 
18 

~ ____________ --.:.V.::;OI:.::C=.E...:C:..::O.:.:IL:...;D::..:R.:.:IV..:..:E=---___ ~~ 312 ~ JIB-06 

_______ r-______________ -4~ _____________ -_4...:2=---V ________ ~~091 ~JA09-03B 

In 

15 W r-----------
3RI I E 

4RI 
In 

15 W 

I 
I 
I 
'B 

~-----~ 
15 W r------------ __ , 
5RI J' E : , I 

, I 

________ ~IB : 

!~~ __________ f 

- 42 V EMERGENCY RETACT POWER»)l!- 092 ~ JA09-14B 

_______________________ ---'L-______________ +_E~M;....;Eo;..RG=EN..;..C;..;YL_RET~RA.;;..;.;;.CT.;......,;.P....:O..;.W...;;E""R_-7~ 312 ~ JIB-12 

o 

c 

B 

: 

EI r.:l TO 

1
4R2 1 r- 312 ~ VOICECOIL I A 

: 0.5 n ~~ n 
. 15 W 15 W 

__________ L ___ -L ______________ -_G~N=D ________ __7~093~J~-17B 

CURRENT FEEDBACK 

POWER AMPLIFIER 

3 2 



4 I 3 

REVISION STATUS OF SHEETS 

I 2 :3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 20 
A A 

o 

-

c 

A3 - SERIIO PRE AMP 

B 

-
J8 

A 

4 I 3 

2 I 
REVISIONS 

I"~V ~co DEICNIPTlCltI I DOtH OAT[ I CHIC'O 

• iPE >300COEI EASE: 

~-+---~--------------------~~~--+---ID 

--- ---------------------+--+-----jf---I 
r--

TO SERIIO 
HEAD I ARM 
ASSEMBLY 

-+----+- - - -----------------+---+--~----I 

--~-

/ (t,BL E SUPPORT PLUG 

I 

~ 
SHROUD ASSEMBLY 
SUPPORTS PC JUMPER 
BOARD 

TRACK SERve PREAMP HOUSING 
MOUNHD ON DECK NO T TO 
ACTUATOR. 

TRACK SERVO PREAMP 
DIAGRAMS 

TYPE FZQN 

2 
LOC A3A05 

I 

------ ----- ---t---4----+--1 

c 

I+-

B 

-

A 

ICOOI IOf"" I C 
83322680 A 

I ~~OSS "IF 291 I SH££1 I 0' 2 r"G£ 110 I 

1 "EF 83215721 



o 

322 ~ JIB·-14 

c 

B 

322 ~ JIA - 10 

311 ~ JIA - 3 

A 

4 3 

IRI 

ON SHROUD I t.W 

SERVO 
HEAD 

JUMPER PLUG ~ict"~~ 
• JI- IR3 

~~ ~--n-r~lr~--~v--r-L-r----------------------------
7~>-- <:~~n 

o 

7~~ _ IR5 
- 100 n 

~~>-- __ ~:7 n 
IFI6 

_ J8-
: ;04B» __ +_12_V ________________ __ 

99VRI 
6.8 V 

99R4 
220 n 

99R5 
47 n 

6 

IC2 
3pF 

-jf---'VVV----' 

r---ll---'--.--------------- + r,.2v 

SHLD 

: - :03A) >--GND 

T04A;~ 

4 

i--..JV>-I'v--r--1 

98C2 
~IOO ," F 

47 n 

3 

NOTE' 

J8- - (-~~f~¥~ 
)02B: " 1 I L032~JA03-25B 

I :: &~A02-15B 
I I 

>-=-,-,--,:;---;-:--,-1_- 032 ~JAO 3 - 24 B 

1 

I 
I+SERVO 

1 I 1 DIBITS 

c 

I I I L032~JA03-23B 
I , 'J &§]A02-13B B 

J TSHLD 032~JA03-26B 
0.01 jlF '7C3 

~
7C2 SHLD 

7L I OIA 
100 ~H 

-6.2 V 

A02 IS INTERNAL TEST JACK USED FOR CONNECTION TO FTU I HEAD 
ALIGNMENT CARD. SEE CROSS REF NO. 022 FOR DETAILS. 

TRACK SERVO PREAMP 

(9762) 

2 

A 



4 J 3 + 2 I 1 
REVISION!~ 

REV: !~O: DUClt'l'TlOII IDIII'T· OAT[ :CItIC'D 
A IPE23000 10E1 EASED 

REVISION STATUS OF SHEETS 

I 2 3 4 5 6 7 8 9 10 " 12 13 14 15 16 17 18 19 20 

A A 

0 0 

- -

C C 

-+ I~ 

B B 

FLAT BRAIDED SHIELDING 

I 
I. 

\ 

J7 ~ ~ 
AC GND FASTON DC GND HSTON 
LOCATED ON LOCATED ON - BASE PAN LOGIC CHIISSIS -BACK PANEL 

A A 

I DRAWN 11' ""~ A{; POW£R 
SYSTEM ICOOE 'OfN' I C 

CHECKED DIAGRAMS 83322680 A 
I ENGINEER 

~~OSS REI 30 I SHEE' 1 OF 2 I .... GE 1 -103 I APPROVED I DlVIS'ON LOC:AI 

4 I 3 + 2 I 1 lIEf 85215724 



0 

c 

B 

A 

4 3 

103~ JA80-05B 
-9 SEC START PULSE §] 

I03~ JA80-06A 
-START 

~ 
AIS4 oMAINT. 

NC 

333 JIB-II 
+5 V REG OUT 

2 1 

P304 J304 
r - -DRIVE -MOTOR- - - 1 
I I 

START I 
~----~~~~~ I 

~~----------------------~ 2 2 
RUN I 

I 
I 
I 

P302 J302 THERMO I 
PROTECT I 

3 ~--------~ I 
I DMI I 

P303 J303 :- HYSTERESIS BRAKE - - ~ 

103~~-~-+~B=R~~=E--__ --------~~~-------H-E-A-:~-~--D~------------~-------------------------- ::~------~L-_-~ ___ J 
~ 

I I 

331 JIB-OI _--'G:::.N:::D-'(~5'__V:..oO::l~T'_) --------~f-------<A,~S2 ~ _ + HDS LOADED i03 ~ JA80 _ 04A 

ELAPSED 
TIME 

C::;..::-fB -

& CONNECTIONS DEPEND ON SITE POWER 

& - INDICATES 16AWG JUMPER WIRE 

4 

UNl..O.IIDED P301 J301 r - - -BLOWER-MOTOR - -, 

3 3 I START AIC5,4~F I 
I 
I 

2 2 ~----~------------~ 

BMI L--" __________ .... 

JIOO

I.!~+-'---'---=-':"'::::~~ 312 AIAOI-12A,12B, 13A 
<>--<I----~II ~-t-------=~~~~ 311 AIAOI-34A, 34B 

0-~-------<1I>-~----":'::'''':'''':';=--7~ ;~~ :::g:=~:: :~::,148 
POW~~C;~PPLIES ® 

L-________ ~I 2 ~ ~_4-_+~1_-+-~ 
0--1_-----< III >-______ .::9.:.:2:....:V....:::AC=_?~ 333 AIA03 -168 ,I7A ,178 

<11>--=-~G~N~D--l.!!5-'V!..l:0~LT!.L.....,~ 322 AIA02-28A,288,29A 

"I1----~III~------9~.~2::!.V.AA~C ~ ;~~ :::g~=~:::~:::~i: 
<>-1f----~ II>--------=-=--=-..:::.:.--l~ 322 AIA02 -21A, 21B, 22A 

® ~~ ____ ~II>--------...:GNc..:::..D--..,~ 311 AIAOI -OIA, OIB 

L---I __ --I. __ ----'-__ --'--__ ~---' ~ ;~~ ~\~~~~~~B~~~A,238 

AC POWER SYSTEM 

3 2 

o 

c 

B 

A 



4 I 3 2 I 1 
REVISIONS 

I ~EV. ECO . OOCRII'TIOII I~· DAn l~ . I p., 3000 IREI EA~EP 

REVISION STATUS OF SHEETS 

1 2 3 4 !5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 20 
A A 

0 0 
"---

- r-- -

C C 

-+ I+-

(5 VOLT) JIA-

-GNO»)2L 331 JIB-04 

~ m 

~~312AICI-

302 JIOO-07 OIA:; -GND Y 
312 AIC2+ 

B ~~ 292 ~J8-03A B 
OIB:,p!!~ ~~NC 

TPZ ~~NC 
302 JIOO-05 34A,.,,- -GND Y +POWER AMP 

~f GROUND JIB -03 
34B,:,,- - GND ~~ 282 A3 J200-07 

,f 

- -=- -

A A 

. DRAWN 11»1.11. _0. ~ '42V POWER SUPPLY AND 'COD! IDENT 1 C 
CHECKED I EMERGENCY RETRACT DIAGRAMS 333 83322680 A 
ENGINEER 

~~OSS REF 311 I SHEET I OF 2 I ... GE I 105 
, APPROVEOI I !"V'S'ON TYPE· 5SJV LOC AIAOI 

4 I 3 • 2 I 1 REF 15214151 



D 

c 

B 

A 

4 

302 J100-06 ~"A S 148 

138 

12A 
302 J100-03 ~S 12B 

13A 

JIB-

42VAC 

42 VAC 

28 2 ~ J200 -03 ~ )>_---V'-'O:..;.IC:..:E:..;.C.:..;O:..;:IL::........:D:..;.R;.;.cIV:..:E'-------

282 ~J200-2 ~) +EMERGENCY RETRACT POWER 

102 [g AlO-29A ~)>----..:..P..:cIC:..;:K:......:..:R.::.E.:...:TR..:..A.:..::C...;.T~R.:..::E:..:L;.;.cA..:cY---

+ 20 V 
322 AIA02,29B, 30A,30B ------------.-----------

NOTE: 

3 2 1 

FI 
6A 

+42 V 

~ 31B 
32A 

JIA- JIB- AICI 

)~~ 311 JIA-02 

21 000 I'F 'f 
r-__ ~+_4~2~V~ __ _.--~:~~3~2B~.--------)~~~I~I--------~+~4=2~V~-----282~J200-06 

33A ~ 

CR5 33B ~~~0 
~: ~:O .n VI (YVY') 1;::::1 CURRENT 

10 W ~ __________ ----. __ ---,~~1_0_B----. __ ~ ____ ~~~~12---,...;.I/....:.A=2IVOICE!lI..--:1 FEEDBACK 

;;::::L!~L_J/I 
L?"/~~~ CR6 

282~ E' 

~:~~ .n 
10 W r-___ -_4:..:2~V~ __ _.--~~r=.:_.---+-------------)~>!.::.0---4:.:2:....V..:....------ 282 ~ J200 -09 

F2 
6A 

-42 V AIC,2, i 
~------------~-~-L---~~--~--~~~~-+---~~~0~9~------~)~ 

21000 jJF 

R3 CR7_ 42 EMERGENCY -42 V EMERGENCY 

1-"""'1'1 >Akr.n-r ________ .,-._-'-__ -rR_ET_R_A_C_T_P_O_W_E_R-r __ ~:~:::::-._--+_--_)~~O:...7=---____ R:..:,:E:...T:..:,R::.:A:.:.CT.:.-.:.P..:0:..:,:W=E.:..:.R ___ 282 ~ J200 - 12 

2W 

EMERGENCE RETRACT 1.\ 
RELAY AIK2 B 

r-------~ 

-~H~~: 
_: I

M
,7 9

4 
r3 24 ~J'-I----------------------l 

I I 

~ __ I_B~ 

& RELAY FOUND ON PIS MOTHER BOAR'D. 

4 3 

PLUS AN> MINUS 42 VOLT SUPPLY 
AND EMERGENCY RETRACT 

2 

D 

c 

B 

A 



4 I 3 2 I 1 
REVISION5, 

: REV ECO D£SC~'PT'ON IOIIFT OAT[ CHK'D 

A CEdOOe RE, EASE: 

REVISION STATUS OF SHEETS 

I 2 3 4 ~ 6 7 8 9 10 II 12 13 14 I~ 16 17 18 19 20 
A A 

0 0 

- 1-

-+-- +------
-t----+--- -----
+ "- -- --~---

+------- ,j. --- -- -

C c 

i+-

B B 

302 J100-07 ~ -GNO 

OIB ... , -GNO 
'/ 

302 J100-05 ~ -GNO 

- 34B GNO -
"'= 

A A 

IDRA"'N I .L '~ PLUS AND .'NUS'2VA'" PUIS AND CODE 'DENT I C 
CHECKED MINUS 20V 83322680 A 

IENGINlE O DIAGRAMS 

~6oss.u 321 1'"" 10'2 IPAGE 1,,107 APPO., I I DIVISION TYPE 5SI<V LOC AlA02 

4 I 3 .. 2 I 1 liEF 83214152 



D 

c 

B 

A 

4 

228 20 VAC 

302 JIOO-04 I ~:~S 

21A 20 VAC 
302JIOO-02~S 

~ 

24A 
333 AIA03-24A~ 

248 
25A 

+5 FILTER 

~
8A -GND (5 VOLT) 

302 J100-08 288 

29A 

4 

99RI 
I kn 

"2 w 

+ 9gel 

3 2 1 

J18-4 ..... o>--------~+~2~0!...~V--Is.--?~'1:t9~:~1-7»)!L- +20V ~ BACKPANEL FASTON 

312 AIK2A 

+12 V s-------,>-2_7A_-.---_7)~ 292 ~ Ja-048 '>---1.-T-~:t.,:~---,----------T-(:~ , L 261 ~ JA80-088 

;, CI 
7500/'oF 

VRI 
12 V 

VR2 
12 V 

.16 
R2 8WE JIA-

51 n -12 V ~ )~ 292 ~J8-03B 

-----------,C~-~I;F02~~~O~~~::~~~~~~~~~~::::~~~~~~:;~~::~~:OO~:~:8!~~:~~: UI~~-~ 
...... 20 V _ _ )~ -20V ~ BACKPANEL FASTON 

2A 06A 

::::14 000 I'F 
+ I 99C2 19!~C3 tm

., r ooo
" 

__ --'L...-___ ~ 

3 

PLUS AND MINUS 12V AND PLUS AND 
MINUS 20V POWER SUPPLY 

2 

D 

c 

B 

A 



o 

-

c 

B 

-

A 

4 I 3 

REVISION STATUS OF SHEETS 

I 2 3 4 ~ 6 7 8 9 10 II 12 13 14 I~ 16 17 18 19 20 
A A A 

B A A 

CAe 

4 I 3 

2 I 1 
"(VISIONS 

IIt:V ICO. 

M 4·.·'11 

C TECHNICAL COMfCTION 

~+---+-------------------+--r--~- 0 
~+---~--------.---------+.--~~--
~4-.--~---------------------4--~--~-

~4---~---------------------4--~--~-
~~--~---------------------4--~--~-

~4---~---------------------4--~--~-

~+---~---------------------+----~--~=--

JIB-
04·. - GNO (5 VOIJ) 

30:1~1::--:~ "'5/ 28A ~GNO 
28B -GNO 

29A -GNO 

~+---~---------------------~--4--~--

.-~-~----------------------~.--~~--
--~.--+------------------------~.--~~--
~~----~----------------------~--~--~--

JIB-

7'~ 302 A3S2C 

~~NC 
~)2!- NC 

y~ GNO ~ BACKPAHEL FASTON 

1::::,0 1017 (U i,~-Z1-ll" PUJS AND MINUS 5V POWER SUPPLY f~ ,- I C 83322680 
I 'NO'"EEOIA u.~ I .. , DIAGRAMS I 1'i' 
I ArpODvED i I 111_ TYPE 8SHV LOC' A1A03 1:OS" 0.. 331 ,lMEr' I ""3 1- I-lOt 

• 2 I , ., alii .... 

C 

I 

I 
I 

I 
I 

! .--
I 
I 

B 

A 



D 

c 

B 

A 

4 

333 B }-------r-----

4.71'F 
+ 

4 

R2 
1.69 

k,U 

R3 
2 k.ll 

3 

R4 
1.8 kSl 

+ 

3 

Ri' 
5.15 kSl 

R9 
2.2 kSl 

R8 
0.1 Sl 
7W 

VRI 
6.2 V 

2 

TP 

Q5 

3 I 

PLUS AND MINUS 5V POWER SUPPLY 

LOC: AIA03 

2 

1 

D 

c 

B 

A 

A 



D 

c 

B 

A 

~ ______ ~4~ ______ ~L-________ 3 __________ ~. ________ ~2~ ______ ~L-______ . __ 1 ________ ~ 

RI3 
470 n 

RIO 

68 n 

C7 

RI9 

O:~ Q 

7W 

RII 
56 n 

560 pF 

RI2 

0.1 n 
7W 

RI4 
33 n 
2W 

RI5 
5.6 kn 

RI6 
I.B kn 

RI7 
2 kn 

I 

I 
+ I C9 

RI< ~45,.F 
2 •. ' kn '"'"" 

302JI00-091i
5A s---,~~~~VA~C~-------------------------------------------

158 

16A 

4 3 

+5 FILTER 
322 "1"02-24" 

TP 

08 

CI4 
t 1500 ,. F 

J'CI5 ~ 

1
:14ooo,.F 

~
R20 F2 L ___________________________ ~ 8 332 

0.24 n 6" 
15W 

PLUS AHf) MINUS 5V POWER Sl.f>PLY 

2 

D 

c 

B 

A 





4 I 3 2 I 1 
REVISIONS_ 

REv [CO . DUCotlPTION I DotH ~~ ~ . "E230.oCl MlEASEQ 

REVISION STATUS OF SHEETS 

I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 1920 
A A A A 

0 0 
r----

f---

- -

-- t---
----

C C 

NOTE: 

-+ I ALL OF WI HARNESS AS 'v AND WII a WI2 CABLE ASSYS 

1'-ARE SHOWN ON CROSS 'IEF 302 AND NOT REPEATED ON 
THIS DIAGRAM SET. 

a B 

- -

A A 

-~~ 
~ .r ~. IC~ lotH. 1 c 
I CHECKED HARNESS DIAGRAMS 83322680 
, ENGtN"R 

W2, W3, W4 1~~$S"'_3~ 
1

5"[j' ,,.~_ r--,--~ ~ 

4 I 3 + 2 I , REf 1$115711 



o 

c 

B 

A 

4 

PA09 

092 088 - EMERGENCY RETRACT POWER 

093 308~ _______________ +~D~R~IV~E~_ 

093 068~~~ ___________ -~D~RI~V~E __ 
092 09B +EMERGENCY RETRACT POWER 

091 

091 

091 

093 

093 

32B~ ______________ ~+~4~2V~ __ 

03B~~~~~~ __ ~~-~4~2V~ __ _ 
148 -42 EMERGENCY RETRACT PO~~_ 

218 CURRENT ~~ED8A~;K 
17 8 ~_+_P..:..OW---=-ERc.:........:A-"M:c:.P----:G,,-,Rc:.O-,,-U:.:.ND=--__ __ 

-GND 

3 

P200 

14 

13 

10 

8 

II 

15 
4 

7 
EMG RET R~ill....~~ 3 

r--______ -_4~2:.;V!._ __ . -_ 9 

EMG RET RELAY ~~ 2 

[F~ " 

2 

W3 

282 
282 EI 

312 C2+,CI-

322 -20V BACK PANEL FASTON 
312 C2-

332 -5V BACKPANEL FASTON 

312 VOICE COIL -2 

1 

CURRENT FEEDBACK 
VOICE COIL I 

PIA 
r--

-GND 
2 3 II 

-20V 
4 3 22 

-42V 
9 3 12 

-5V 
8 3 32 

12 3 12 
- 42V EMERGENCY RETRACT POWER 

7 3 12 
+42V 

II 3 12 
-GND 

I 3 II 

-GND 
3 3 II 

-12V 
10 3 22 

03Ab-~:~(-~:--------------------------------------------~------~~--------~ 
03B~~, -,~--------------------------------------------r-------~~----~~ 
04B I I 

04A ----.J' 
292 

OIA~. 
02A I'~ 
OIB : 
02B ~....:I,,--;)--., 

.... -

[ 
PA03 

258 
- SERVO DIBITS 

238 
+SERVO DIBITS ___ 

032 -GND 
248 

268 

34~0- -12V 

343 0--- +12V 

~C +[(VOLTAGE FLT· - UP TO SPEED) +(-POWER UP MASTER CLEAR)] 
343~ 

4 3 

-12V /'" 
""'-

PIB 
r--

+12V 
+12V ~ 14 3 22 

-GND 
4 3 31 

312 CI+ 
+42V 

5 3 12 

333 BACKPANEL FASTON 
+5V 

15 3 33 
+20V 

322 BACK PANEL FASTON 13 3 22 

331 BACKPANEL FASTON 
-GND 

8 3 31 
EMG RET RELAY NC 12 31 2 

-42V 
10 31 

EMG RET RELAY 
-GND 

NO 
6 31 

3 31 
+ [(VOLTAGE FLT. - UP TO SPEED)+ (-POWER UP MASTER CLEAR)] 

9 31 
302 A3S2-C -GND 

I 3 31 
302 AIKI-3 +5V 

II 3 33 

~ +5V ""'-
302 A3K5- 3 

NOTES' 
I. CROSS REFERENCE NUMBERS LEAD READER TO LOGIC SHEET WHICH 

SHOWS CONNECTOR / PIN IN FUNCTIONAL RELATIONSHIP TO REMAINDER 
OF DRIVE. 

2 

MAIN HARNESS (W 3) 
PART 1 

o 

C 

B 

A 

A 



4 

103 

0 101 

261 

261 

102 

011 

103 

252 

042 

011 

011 

104 
C 

252 

252 

252 

252 

102 

011 

102 

103 

103 

103 

B 
103 

.,,{ 

A 

4 

PABO - P 

lOA ~ SPEED TRANSDUCER SIGNAL 

lOB ~ -GND 

08A 
-12V 

08B +12V 

P 

03B 1 -(START + SPEED PULSES) 

03A ~ -t-20V 

05A 
-START 

OIA 

02B 

07A 

07B 

09B 

IIA 

12A 

liB 

14A 

13A 

3 

W3 

YELLOW 

BLACK 

A 342 

B 342 

102 PACK COVER SOLENOID R 
(OPTIONAL) 

102 PACK COVER SOLENOID L 

252 A3S3-NO 
-(SERVO F AUL T + F AUL T 1 
-MANUAL FAULT CLEAR 

-START GND 

- LOGIC GND 

-WRITE PROTECT 

-PLUG VALID 

-SEL ADO 4 

-SEL ADO 2 

-SEL ADO 1 

- READY ALERT 

+5V 

252 A3S 3-C 

2 1 

P201 

----------------''---10 } 10. SPEED TRA.O.""ER 

P201 -
-START 12B 252 

04B 252 

03B 252 

liB 252 

14A 251 

02B 252 CONTROL PANEL 

06B 252 

09B 252 

DeB 252 

lOB 252 

05B 252 

14B 

06 
+ (~~t~E u~L1·ASreR TgL~~~l~) + 

C 342 

14B 

-
251 

06A -- -START 

05d 
-9 SEC START 

04B 

04A 

i---

PA07 -
29A ' , 

I 1 

28B 
1 I 
I 

31A I 
I I 

34A 
I I 

~' -

302 A3S4 -C 
PULSE 

302 A3K5-4 
+ BRAKE 

+HDS LOADED 

302 A3S4 

302 A3S~ 

-NO ---------------------------------- 302 AIKI-4 

-------------------------d:l} 302 HYSTERISIS BRAKE 

- NO 
UNLOADED ~ 

W2 
+ VELOCITY COMPENSATION 

+ VELOCITY TRANSDUCER SIGNAL 

-GND 

-GND 

NOTES' 
I. CROSS REFERENCE NUMBERS LEAD READER TO LOGIC SHEET WHICH 

SHOWS CONNECTOR/PIN IN FUNCTIONAL RELATIONSHIP TO REMAINDER 
OF DRIVE. 

,-
I 
I 

P22 -
2 

4 

MAIN HARNESS (W3) PART 2 

VELOCITY CABLE (W2) 

3 2 

072 VELOCITY TRANSDUCER 

o 

C 

B 

A 



4 

D 16~ 

061 

261 

113 

061 

113 

081 

113 

0~2 

262 

C 122 

162 

061 

162 

261 

162 

061 

104 

091 

071 

0~2 

B 042 

042 

0~2 

0~2 

081 

173 

173 

A 

4 

3 2 

PA81 W4 
~ .~ 
OIB 

~ OIA 

+WFIITE GATE 

-GND 

028 l 
~ 02A 

~ 038 
~ 03A 

-12\1 

+ HEAD SEL BIT 20 

-~v 

+ HEAD SEL BIT 21 

048 ~ +READ ADDRESS MARK ENABLE (NUl 

04A • 
O~B 1 
OM ~ 

+ HEAD SEL BIT 22 

+ADDRESS MARK DETECT 

-GND 

lOB 1 
lOA ~ 

-W~:ITE GATE 

+CA.R- BIT 29 

liB ! 
IIA 1 

+5V 

+CAR BIT 2 8 

12B 1 
12A 1 

+12V 

+-CAR BIT 27 

13B 1 
13A ~ 

+-20V 

+WFIITE PROTECT DELAY 

14B 1 
14A ~ 

+42V 

-GND 

06A 
-ADDRESS MARK DETECT 

08A 
+ MUL'r HEAD SELECT FAULT 

09A 
+WRITE FAULT 

06B 
,-, 1 -ANALOG DATA 

I I ~ 078 I I +ANIALOG DATA 

H: 07A P 

08B ' , • 
09B : I • '_I 

+MF'M 

-MF'M 

~ 

NOTES' 
I CROSS REFERENCE NUMBERS LEAD RE~.DER TO LOGIC SHEET WHICH 

SHOWS CONNECTOR/PIN IN FUNCTIONAL RELATIONSHIP TO REMIIIN
DER OF DRIVE. 

3 

DATA 

DATA 

READ WRITE CABLE (W4) 

2 

1 

PIOI -1 14B 

• 14A 

1 13B 

• 13A 

1 12B 

• 12A 

262 0 
261,271 

261 

262 

261,271 

262 

1 liB 

• IIA 

263 

262 

1 lOB 

• lOA 

263 

262 

~ 05B 

• O~A 

272 C 
274 

1 04B 

•• 04A 

261. 271 

274 

1 03B 

• 03A 

261 

274 

1 
• 

02B 

02A 

261 

272 

~ OIB 

• OIA 

271 

271 

09A 263 

07A 262 B 
06A 

l ,-, 
09B 

• I I 08B 

l \~ 08A 
I , 

• 
I 078 
I I 
-' 06B 

273 

263 

263 

261 

272 

272 

-

A 

to 



SECTION 2 

WIRE LISTS 



WIRE LISTS 2 

INTRODUCTION 

Section 2 contains the wiring for the back
panels. The first part of section 2 
explains how to use the list and identifies 
the columns shown on the lists. Only the 
wiring for the backpanel is shown on the 
wire lists. All other wiring is shown on the 
cabling diagrams. 

READING WIRE LISTS 

Wire lists show the origin, destination, and 
Z level of all wirewrap connections on the 
logic chassis backpanel. The wires are 
listed in order of card location and pin 
number. The lowest numbered card location 
and pin number are listed first and the 
highest numbered card location and pin num
ber are listed last. The wire list is a 
double ended list. This means that all wires 
will be listed twice: first as the origin, 
then as the destination. Following is an 
explanation of all the columns used on the 
wire list (refer to figure 2-1). 

TITLE 
\.vIREWRAP LIST 

SIGNAL NAME 
IDESTI-OR NUMBER ORIGIN 

IDENTIFICATION 
NATION 

-.- - -

102111 AOI0IB AOI02A 
102111 AOI02A AOI0IB 
100108 AOI02B A1708A 

--t 100211 AOI03A A0231A 

100206 A0230A A1712A 
100205 A0230B A0612B 
100203 A0231A A1326B 

--t 100211 A0231A AOI03A 

SIGNAL NAME OR NUMBER IDENTIFICATION 

The signal name or number identification 
column is the first column on the wire list. 
The number shown in this column is for fac
tory use only. 

ORIGIN/ DESTINATION 

The origin column identifies the card loca
tion and pin number on which the wire begins. 
The destination column identifies the oppo
site end of the wire. Both columns contain 
a six character number that identifies the 
exact location of the wire. The first three 
characters represent the card location. The 
second three characters represent the pin 
number on which the wire is attached. Fol
lowing is a typical example of the number 
that appears in the Origin/Destination col~~. 

Example: Card Location 
~ ~Pin Identifier 
A06 12A 

I WL I DOCUMENT NO. 
LOGIC ~V/W 

I SHEET NO. 
1 of 12 

IREV~ 

l 

I LEVE.L NOTES 

1 
1 
1 
1 I 

1 
1 
2 
1 I 

~ LEVEL 2 A ;<LEVELI 

<lftIZ777"I/~t 
9E82 

Figure 2-1. Example of Logic Wirewrap List 

83322680 A 2-1 



Z lEVEL 

The Z level refers to the position of the 
wire located on the pin. There are two Z 
levels on all pins (refer to figure 2-2). Z 
level 1 identifies the wirewrap connection 
closer to the surface of the wirewrap panel. 
Z level 2 identifies the wirewrap connection 
farthest from the surface of the wirewrap 
panel. All pins may contain two wires. 
However, if the pin contains only one wire, 
that wire will be connected on Z level 1. 
The same Z level is maintained at both ends 
of all wirewrap connections. 

NOTES 

The notes column is the last column on the 
wire list. Signal names, history, or other 
pertinent information is shown in the notes 
column. 

2-2 

~ LEVEL 2 A rLEVEL I 

,/ft71{7/177/~6 
9870 

Figure 2-2. Z Levels 

83322680 A 



TiTlE I IL I DOCUMENT NO. I SHEET NO. I REV. 
Logic Wirewrap 77568131 1 of 15 AC 

SIGNAL NAME DESTI- Z OR NUMBER ORIGIN NATION LEVEL NOTES 
IDENTIFICATION 

--nf0416- AOIOIA -JAa-U07A 1---

100416 AOI01A JA80078 2 
~1f01:f?3- AOIOI8 A01218 I 

100305 AOI048 A0333A 1 
-TOtrnn--- AOl128 AOZZ1A---Y-

100101 A01128 A01278 2 
100105 AOl138 I:i0831A I 
3000;>2 A01148 A02348 1 
3000-::,3 A01218 AOI018 1 
1003n4 A0122t3 A03128 1 
10-0.103 AOl23B AOena- 1 
100102 AU124B A06248 1 
100104 A01268 B0815A 1 
1001n1 A01278 AOl128 2 
100107 A0130B 80709A 1 
lul!)?O A01338 JA8003A 1 
100't]7 A0134B JA80148 1 
lO030 q A02l3£:i A03238 } 

100409 A0214B B0103A 2 
1004n9 A0214B AI0l2A 2 
100308 A02tr5t:l A0325B } 

3000?4 AO?168 A0231A 2 
rOllA;>} A0217A t:t0"338 1 
100101 A0221A B0123R ? 
1001nl A0221A AOl12B 1 
3uOt);>4 A0222tj A0234A 2 
~I)~??l A0223A I:iOl178 } 

cO n?17 A02238 80203A 1 
?nn?,7 tni'~1R Hn~?~,1\ 2 
~U()208 AO?24A B0224B 2 
20021A AO?241:i 80?328 1 
200cn6 A0225A t:101228 1 
ct.1O?04 A02258 80116A 1 
~ lJ 0 ~~ 16 A0226A B0225A 2 
?C')202 AO?26i:J t:10631A 1 
1-00214 A0227A BO?26A 2 
7(0210 A0228A 802268 ? 
1G041)6 AO?2AB AU4268 ? 
cOO?l? AU229A 8U2258 2 
200Q15 AO?30tl 80107R 1 
31.iOo;>4 A0231A A0234A 1 
'~OO(J?4 A0231A A02168 2 
200?;>0 A0232A B0232A 2 
31)00;»4 A0234A A0231A 1 
1000,4 A0234A A02228 2 
Juoo;>? lI0234B AOl148 1 
100"301 A03078 8t)~~aA - 1 -

lU0102 A0308B 809278 1 
100303 A0309H A08268 1 
101)307 A0311B B0804A 1 
]I)Oln4 AO~12B A0122B 1 

83322680 A 2-3 



TiTlE 

Logic Wi rewrap 

SIGNAL NAME 
OR NUMBER ORIGIN 
IDENTIFICATION 

100309 1\03238 
100308 --~~. 

2009?6 A0321H 
100 _i06 -- - Atr33ZA 
100305 A0333A 
10030'5 --AU~~---

10041S A04038 
7liOlnT7 --- A04{JSA 
100403 A0401A 
-t61}~-n3 A0407A 
300007 A0408A 

---ttt1'Jt+-rr l-~--- -- - - - A1t40ga 
lOf}410 A0409A 
300007 A0409B 
300001 A0409B 
200904 A0410A 
2002?2 A04108 

--nr04i'14- -~--

A0411B 
10('1404 A0411B 
200209 A0412A 
1004(l5 A.0412B 
100,+n5 A0412B 
2002,,1 A0413A 
ZU-Oznl A0413A 
liOn?n3 A0413t3 
2oot>03 A0413B 
100402 A0414A 
300001 A0414B 
rtH }414 A0415A 
100407 A041SB 
200914 A041f,A 
}01010 A0416B 
100414 A0411A 
100413 A0411B 
100'+19 A0421A 

-rPlJ4'O A04218 
100'+15 A04228 
101)4 ::>1 A0423A 
1004::>2 A0423B 
200814 A0424A 
1011102 A0424H 

-?ooqT-g A(14lSB 
30 0::>5 A042-A o b 
100406 A0426B 
100406 A0426~ 
Uf04?3 A 0421 A 
100424 A0421B 

-T00412-- A04ZAA 
?00914 A042AB 

--Hi 04?-5A 0429A 
1004?6 A04291j 

---rn O'+7T-- --- -- -~j{r~ 

2-4 

I WL I DOCUMENT NO. 
77568131 

DESTI- Z 
NATION LEVEL 

A0213B 1 
AUZ15S-- r-
809138 2 
808(J58 1 
AOI04B 1 

-';08228 c-
A0903B 1 
-BOI04A 2 
AIOlS8 2 
A052S8 1 
A0409B 2 
aOl07A 1 

JA8002B 1 
A040SA 2 

JA8109A 1 
809038 1 
802028 2 
A0101A 1 

JA8001A 2 
B0230A 1 
AI027B 2 

JAti013A 1 
JA8110B 1 

802278 2 
AOS31B 2 
B0229A 1 
80931B 1 

JA810SA 1 
JA8005A 2 

AI0238 1 
A0428B 1 
AI02lA 1 

JA80 11 B 1 
JAlj012A 1 
JA8226A 1 
JA8226B 1 
JA8014A 1 
JA8222A 1 
JA82228 1 

IjOA09A 1 
AI02lA 1 
808118 2 
AIO A ~ 13 t' 

801248 1 
A02288 ? 

JAS241A 1 
JA8241B 1 
JABOriA 1 

A0416A 1 
JA8223A 1 
JA6223B 1 
jA8224A 1 

I SHEET NO.
2 

I REV. 
AC 

NOTES 

83322680 A 



TiTlE I IL 1 DOCUMENT NO. I SHEET NO.
3 

I REV. 
LOgic Wirewrap 77568131 AC 

SIGNAL NAME DESTI- Z OR NUMBER ORiGIN NATION LEVEL NOTES 
IDENTIF ICATION 

--------_ .. _- -- ~ --.-----~ ~- ----_ ... --

lO04?8 A0430B JA8224B 1 
1 U04?9-- A0431A JAaZ42A 1 
lO04~0 A0431i:3 J AB 242B 1 

---TUO~2- - A0432A JA a 2Zs-A - I 
100417 A04328 A0932B 1 

-ro-o-f.~ A1l433A JA622SB-~- 1 
20(1222 AUSOIA AO'524B 1 
1001502 A0503B A06108 - 1 
100'101 AOS04B A06098 1 
100003 A05078 JA 8 107B 1 
300002 flO50A13 JA 8 1068 1 
'-00004 A0521B JA81tJSa 1 
10o()n5 AOS22tj JA BI06A 1 
?OO2?2 A0524B AOSOIA 1 
200?11 A0527(j R01218 1 
10O'+fl3 A052AB A0407A 1 
lUO~o3 A0530H A06~2R 1 
200?03 AO,31tj A0612B 1 
?00203 A053113 A04138 2 
30('013 A060lA JA8101A 1 
30('019 A0601tj JABI038 1 
200?19 A06031:3 1:30233A 1 
200215 A0604H 802318 1 
lOnSol A06098 A0504R 1 
100"'02 ,'~0610tj A05038 1 
~OO2n3 A06128 A0531B 1 
10()~(l3 A0622tj A0530B 1 
1 J I} 1 03 A0623B A01238 1 
iVIJ1Ot:: AU624i::l AlI1248 1 
2003?S A06268 80131R 1 
lO/lhnl A0627fj B0131A 1 
3000?1 A06338 JA81138 1 
3000?O A06341:3 JA81118 1 
30 0 014 A0101A JA8114A 1 
2U0418 A0702A tj0931A 1 
100404 A0707A A0411B 1 
lOO4n4 A0707A ti09338 2 
?OOfJ?2 A07078 809298 1 
2009?3 A0708A 1:S09128 1 
200911 A0710A 80913A 1 
2l!Oh10 A0711B B0602A 1 
200?-.1?. A07128 1:3060JA 1 
2001:>13 A0713A B0604A 1 
700616 A0713a SObl0A 1 
2()Ohl1 A0715A B0609A 1 
IOo8nQ A07151:3 A0826A 2 
21l0h19 A0716A 1:S0611B 1 
200Qn2 A01168 AOq-z3B 2 
?OOb1 A A0717A 8060~A 1 
200907 A07178 BOQ16A 1 
200901 1\07218 AOQ22B 2 
200Qo5 A07228 1:309168 1 

83322680 A 2-5 



TiTlE I WL I DOCUMENT NO. I SHEET NO. 4 I REV. 
Logic Wirewrap 77568131 AC 

SIGNAL NAME DESTI- Z 
OR NUMBER ORIGIN NATION LEVEL NOTES 
IDENTIFICATION 

1001-:108 A0123t:3 A0809A 1 
ZU1lr, 11 A012SB 806028 -r-~ 

1uOTol A01268 A092BB 1 
?Un-60B -- ------- -A1J7CfA -- -81)o1)~ 1-
100103 A0121B AOaOBB 1 

~TTT1'J91'l Z- - A0728B A091-Z1r -r--
I (h}702 A0130B A0802A 1 
3000,5 - --- ---troEo-P - JA1tJ 07A 1 
lOO7n2 A0802A A0130B 1 
tOilROl A080SA soal6A 1 
IOo7n3 ADB088 AU1218 1 
In-tJO:n8 --~-zm-Ru-q~ -- ~07Z3R 1 
100Ro2 AD809B b0810A 1 
2009?4 AOBI08 B09068 2 
20091'4 A08l0B bOl11A 1 
100804 A08llA Aoa248 2 
](l()ljn4 AOAllt3 B0230A 2 
20nQoA - -- - -A1rRlZA 80914A 2 
lOO~o7 AOA12B B0905A 1 
2009]0 A0813A B0922A 1 
2lii)'-q3 AOAl3tj B0930A 1 
?OOAn4 A08148 ~OAI0A 1 
20t19(13 AOAl6A B0904B 1 
200?07 Arr82) A 802298 1 
lU0306 AOA22A A0921A 1 
2(H1?o5 A08228 802288 1 
lon~05 A0823A B082BB 1 
?OO4n6 A0823B B0906A 1 
200211 AuA24A 806l4B 1 
1;)t)Rn4 A08248 AtTB11A 2 
1011803 A0825A B0921A 1 
2009?5 AOA25B B0926A 1 
100lin9 A0826A A0906A 1 
lO()~O9 AOA26A A0715B 2 
100303 AOA26B A0309B 1 
?!)O912 A0832A B0903A ? 
100901 AOA33A A0924B 1 
10l0n A0902A AIOO2B 2 
101n11 A0902B AIOO28 1 
1\}0418 ~0903A A09038 2 
1110418 A0903A A0904A 1 
1004}8 - -- A09(J38 A09U3A 2 
10n 4 18 A0903H A04038 1 
100418 AO~04A A0903A 
100418 A0904A A09048 2 
1011418 AOQ048 A0904A 2 
lOnAn9 A0906A A0826A 1 
100902 - --Alr912l' ---J(n7288 - 1 
200Q?2 A091SB B092SA 1 
?OO9?6 AlJQloS- A10I7B 1 
200'-:l?1 A09168 1:109218 2 

--2(J 0901 -_··--,,09228 80g0BA 

2-6 83322680 A 



TITLE I IL I DOCUMENT NO. I SHEET NO'5 jREV. 
Logic Wirewrap 77568131 AC 

SIGNAL NAME DESTI- 1. 
OR NUMBER ORIGIN NATION LEVEL NOTES 
IDENTIFICATION 

----- -- --------

2009n1 AO~22B A07218 2 
ZOn9nZ- A09231::t B0907A . 1 -

200902 A0923B A0716B ? 
11J1)~t-- A0924B tiO~15A- 2 
100401 A09248 AOA33A 1 
7UU9::'6 A092S8 BOerZA-··--Z-
2004?6 A092St3 809138 1 
200h09 A0926B 806178 1 
IOOHn6 A0921A AOA22A 1 
200~n9 A0927B 809308 1 
100101 A0928B A01268 1 
jOnOT~ A 09:tl A A1t93CA 1 
300018 A0931A A09318 2 
300018 A0931B A0931A ? 
3{JOO1A A0932A AI0328 ? 
300!J18 A093?A A0931A 1 
100411 A0932H A0432A 1 
1n001R A093ZB JA81148 '2 
1 u J 012 A0933A A1033A 2 
lU1012 A0933t:f A1033A 1 
30000h AIOOIA JA Hl05A 1 
10100C, AlOO2A JA8113A 1 
101011 AIOO2~ A0902A ? 
101011 ".1002B A0902B 1 
1010n9 AIOO3A JAB2298 1 
10]001 AIOO4B JAM?29A 1 
111114(,7 A 1 005~j AI023B 2 
100404 A10l2A JABOOIA 1 
1 :lnLLI'IQ Alr)l?t:i ~OlO2A 1 
}(l04(19 A1012H A0214B 2 
1004n4 AI012U JA80098 1 
3001)?5 A1013A A0426A 2 
1IJ)on4 AI014B B0912A 1 
100403 A101SH A0407A 2 
101003 AlO17A d09238 1 
?OO9?b AI017R A09168 1 
1')1010 AIo2lA A0416B 1 
101002 A1021~ A04248 1 
lOlanl A1022A 809268 1 
)00401 AI0238 A041S8 1 
1 {i04n1 Al 0231::; AIOOS8 2 
10101C;- AI026A JAttOO6A 1 
IUi)40A A10268 JA8005A 1 
101018 AI021A JAt4010A 1 
Iv(l40S AI021d A0412B 2 
1 (j 11113 AI028A JA800S8 1 
101017 AI02BB JA8003B 1 
1010]4 AI029A JA80068 1 
101016 AI0298 JABOO4B 1 
ZOOR1O AI030H J A8 OO4A 2 
30001H A1032H A0932A 2 
30001R AI032H JAttl14B 1 

83322680 A 



TiTlE 
Logic Wirewrap 

SIGNAL NAME 
OR NUMBER 
IDENTIFICATION 

2-8 

101012 
l1i1UTZ-

101019 
--ruU-40q-

10040 9 
---nnY*Oq-- --

100409 
r01)~o2 

2008n2 
2fH1AO 1 
2U1l114 

- ?1l0113 
20 (1112" 
200111 
100401 
200915 
200915 
zmn, A 

?OO117 
?OO116 
200115 
(,OOln2 
~OOlnl 

200l::l2 
200111 
~OOl~4 
2001,3 
200~14 
?,uOfqA 
200140 
2001,9 
200141 
20n142 
2(1('204 
201)204 
20_020 2 
200?02 
200 9 24 
200221 
20(1221 
200?02 
(100202 
-200211 
200110 
21,(\206 
(100206 
200~lS 

1001(11 
1::'00'112 
200912 
100406 

-Z(J01'? 

I IL I DOCUMENT NO. 
77568131 

I SHEET NO. 6 I REV. 
AC 

DESTI- l 
ORIGIN NATION LEVEL NOTES 

- --- --- ~--

AI033B A0933A 2 
trtu338 - AOQ33B- 1 
AI034A JA8010B 1 

- RUl0-2A Al 01 ZB 1 
BOI02~ 807128 1 

----- --ROIU-:JA -AUZ14B - -2 
80103A JA80098 1 
ROI04A A040SA 2 
AOI04A B08138 1 
ROI048 B08218 1 
80105A JA8225A 1 
R010S13 JAa2"2SA 1 
R0106A JA8218A 1 
801068 JA8218B 1 
ROI07A A0408B 1 
R0107B tHJ911A ? 
ROI07l:~ AO?30B 1 
BOl08A JA8?16A 1 
HOI088 JA8?lAA 1 
ROl09A JA821SA 1 
HQI09~ JA821,S 1 
R01IOA 1307108 1 
ROllO" H07238 1 
BOllIA JA82398 1 
R0111t3 JA82'+-OA I 
POll2A JA82388 1 
B0112H JA8238A 1 
ROl13A B0831B 1 
AOlI3~ A0824~ 1 
ROll4 A JA8221A 1 
R0114\:j JA822lB 1 
ROll«;A JA8230A 1 
ROllS" JA8230B I 
1-301InA A02258 1 
AOll6A U0227A ? 
ROllAS B012lA 2" 
H01l6t3 808328 I 
80117A A08IOA 1 
80l17H ~0202A 2 
A01171:3 A0223A 1 
POl21 A 80224A 1 
R0121A 80116B 2 
- - - -, 
HUl~l~ AO~27A 1 
R0122A R0134A 1 
H0122b 80228A 2 
R0122~ A0225A 1 
R0123A R0830A 1 
R0123R A0221A 2 
R0124A 806058? 
80124A B0632A 1 
B01248 A0426B 1 
tmT~A-~87.TtJA---l-

83322680 A 



TITLE I IL I DOCUMENT NO. I SHEET NO. 7 I REV. 
Logic Wirewrap 77568131 AC 

SIGNAL NAME DESTI- 1. OR NUMBER ORIGIN NATION LEVEL NOTES 
IDENTIFICATION 

IOOl~l R0125ti JA821qS 1 
2J01?O B0126A JAB217A 1 
201.l11Q 80126B JA8217A 1 
200124 R0127A JA8220A 1 
20011'3 R0127B JA8220B 1 
2001~6 R012A A JA8234A -1 
2001?5 801288 JA8233B 1 
200130 R012QA JA8237A 1 
2(tOl?Q R01298 JA 8 2368 1 
2001~8 R0130A JA8235A 1 
2001?7 B01308 JA82J5B 1 
100"01 80131A A06278 1 
2003?5 R01318 A06261:i 1 
?001nS R0132A JA8102A 1 
2001n7 R01328 JA8104A 1 
?OOln~ R0131B J A8 103A 1 
2UIIIIO B0134A 80122A 1 
100012 ~0134A JA82018 2 
cUOi??l H0202A 801178 2 
1004n4 802028 BU615A 1 
?OO?~2 R02021:3 A0410B ? 
2(}O?17 80?03A A02238 1 
?'UCl?c;8 R0203ti 807228 1 
cUus-q 6 R0204A B0830B 1 
?O()Rl7 RO?04H BOA2QA 1 
l:'O(l?~l HO?OSA JA8214A 1 
"!If1~~? ~O?Oc;H .IA8?14R 1 

con?~l '~0?06A JA8227A 1 
?OO?A4 HO?06B JA8?278 1 
200?c;3 F~O?07A JA8203B 1 
21)11('52 g0207H JA8203A 1 
?OO?c;9 R020AA JA8245A 1 
200?AO HO?OAH JA 8 245B 1 
2f!0245 RO?09A JA8212B 1 
200244 .~020QH JA8212A 1 
200243 R0210A JA8213B 1 
201)?42 H02101:3 JA8213A 1 
2(1)~49 80211A JA8?02A 1 
?OOl'48 R0211 B JA8202A 1 
2001'47 AO?12A JA8201B 1 
2(1)"46 R0212B JA8201A 1 
2l)l) 241 R0213A JA8211B 1 
2(l0240 80213H JA8211A 1 
200219 R0214A JAB210B 1 
20021A f:30214H J A8 210A 1 
;?00?17 R0215A JA8209B 1 
200216 B0215H JA820QA 1 
?OOc1C; A0216A JA8208B 1 
200214 H0216H JA8208A 1 
2002~3 R0217A JA8?07B 1 
200212 802178 JA8207A 1 
20tl'11 80221A JA8206B 1 

83322680 A 2-9 



TiTlE 
Logic Wirewrap 

SIGNAL NAME 
OR NUMBER ORIGIN 
IDENTIF ICATION 

?00210 80221~ 

7002:>9 --- -- B-o-Z2n -
2002?8 H0222ti 
7TIll777-----~-~- ---- ffOC23"A 

2-10 

200?;>6 
200202 
2002n8 
200en8 
?00216 
200216 
200?}2 

-71H1712 
2002}4 
200214 
(:'01)210 
200elO 
2002n4 
lnoZOtt-
ZOO?ol 
2002n1 
2002n6 
2U02n6 
2002fl5 
21nr2n3 
2110207 
20()2n9 
200213 
300804 
200215 
20027U-
?OOc?O 
2002}8 
200218 
20021 9 
~OO2;>3 

- :rO 0 ti 12 
300012 
300012 
300012 
2002?3 
300012 

- 3UTTUl z-
2U(}610 
200611 
200f>12 
200 9 08 
200h13 

-7mr6-nA-
200920 
2UO~12 
200912 

--zolffil4 

-

802238 
R0224A-
H02241:i 
R0224-a 
B0225A 
H022SA 
R02258 
~U225B 

A0226A 
R0226A 
B02261:i 
802268 
R0227A 
B0227A 
R02278 
A02278 
A0228A 
RO?2BA 
802288 
A0229A 
802298 
R0230A 
802308 
80230B 
nO?31B 
R0232A 
R0232A 
R02328 
R0232B 
A0233A 
H0233H 
R0334A 
R0334A 
80434A 
P0434A 
ROC;02A 
R0534A 
B0534A 
ROf-,02A 
BOF,O?1,j 
R0603A 
8(}F,03~ 

HOF,04A 
ROF>04B 
BOF,05A 
806058 
R0605A 

--- -mr601)~ 

-

I WL I DOCUMENT NO. 
77568131 

DESTI- l-
NATION LEVEL 

------- ---- --- --- --

JA8206A 1 
- J1l8?-OSB- 1 

JA8205A 1 
- JA82048- 1 

JA8204A 1 
-~-g-olZTA- - r-

A0224A 2 
M0628S 1 
80626B 1 
A0226A 2 
~0624A 1 
A022QA 2 
A0227A ? 
B06228 1 
A0228A 2 
l:i06298 1 
l:iOl16A 2 
~0633A 1 
BOh16B 1 
A0413A 2 
B0630A 1 
B0122R 2 
AOA22B 1 
A04l38 1 
AUA21A 1 
A0412A 1 
808128 1 
AOB11B 2 
A0604B 1 
A0232A 2 
I,j0606R 1 
A0224B 1 
B0621A 2 
A06038 1 
BOS02A 1 

JA8234B 1 
JA8240B 2 
JA8239A 1 
JA8243A ? 
80?338 1 

JA8236A 2 
JAa233A 1 

-A071lB 1 
A07258 1 
A07128 1 
I:W914A 1 
A0713A 1 
A0727A 1 
1j0910B 1 
80C}03A 1 
t:30124A ? 
B0917A -,-

I SHEET NO. 8 -IREV. 
AC 

NOTES 

83322680 A 



TITLE I IL I DOCUMENT NO. I SHEET NO.
9 

I REV. 
Loqic Wirewrap 77568131 AC 

SIGNAL NAME DESTI- l 
OR NUMBER ORIGIN NATION LEVEL NOTES 
IDENTIFICATION 

----------- ---" -

2002?O R0606H B0232A 1 
2(71) f-.Iltl R0601A B0821A 1 
2Ui)615 B0601~ 809228 1 
-20011;18 A0609A A0111A 1 
?UOh17 A0609~ A0115A 1 
?Orr"l~ R0610A A~t38 1 
200619 80611B A0716A 1 
?OO~nl R0613A JAijl10A 1 
2UOh04 R0613B B0904A 1 
200h01 A0614A 80914B 1 

200el1 H06141j AOR24A 1 
1()04n4 R0615A M02Cfza 1 
201lh?0 HOf,16A JAMIOIB 1 
200?01 ROf,16~ 807128 ? 
2(JOt?Ol R0616B B02218 1 
20nhl')9 R06118 A09268 1 
~OO?18 HOf,21A ti°2328 '2 
200218 B0621A B0832A 1 
;.-'00214 R0622B 80826B '2 
lOO?,4 R0622~ B0226A 1 
~oohn2 Rllf,23H JA8111A I 
1.:'00;?12 R0624A 80826A '2 
200212 R1l624A bU'225B I 
200na3 1306248 JA8112A 1 
"001'11 R0625A H08338 1 
20()?17 R0625A AO?23R ? 
?OO91f, R()625fj 8119158 1 
?O/)Q~4 R0626A BOR17A ? 
?OO?,6 R0626H 1;08118 2 
200?16 ROf,26B B0225A 1 
200?O8 R062A~ B02248 1 
200?n8 A062AB 808238 '2 
C00710 ROh29A 13022613 I 
200210 R0629~ B0822A '2 
20n206 H0630A B0228A 1 
200206 R0630A BOA23A ? 
20()?O2 R0631A B0832B 2 
?()O?n2 R0631A A02268 1 
200 4 12 HI)632 A BOl24A 1 
200605 A06328 B0910A 1 
20n?n4 An633A B0221A 1 
?(1)?04 R0633A B0825A 2 
2(1)6;>1 R0633B A0211A 1 
2(l0704 80101A B0701H 1 
2['071)4 H()701~ B010lA I 
lOOin7 A0709A AOl3QB 1 
?OOlo2 R0710B aOllOA 1 
]1)0409 A01l2B 801028 1 
?OO?nl f~0712H I::f0616B 2 
201).?c:;A A07228 802038 1 
200101 H0123~ BOll08 1 
20()701 R01 2 9A JA81088 1 

83322680 A 2-11 



TiTlE I IL I DOCUMENT NO. I SHEET NO. lREV. 
Logic Wirewrap 77568131 10 AC 

SIGNAL NAME DESTI- l. 
OR NUMBER ORIGIN NATION LEVEL NOTES 
IDENTIFICATION 

----~---

700702 80729H JA8109B 1 
21)0705 ._- --B1J73Z~ --JA81 U7ffi. - 2 
200705 807328 I:W734A 1 
200705 R0734A --"8~-1 

200812 B080lA BOB11A 1 
20(JRIQ B080lA ~081"5H---7-- -

2008?0 80802A H08028 ? 
-- ?i10A70 ft1t8OZA 81)-8038 1 

20087.0 HOA028 H0802A 2 
Ct}1m?o-- ._- a0803A BOe08S 2 
200H?0 H0803H 80802A 1 

~2lJ----- ---mnr0313"- - -"BOBOSA 2 
100307 HOB04A A0311H 1 
ZOO9~1 808048 809218 1 
200Mi'0 R0805A B0808A 1 

-100306 R080SH A0332A 1 
200807 R0806A 809118 1 

-ZU1fROlf --- "ROB068 - BU924A 1 
2001105 R0807A H09328 1 
200810 R0807H BOQ2S8 1 
200~;>0 R080BA 808038 2 
21JU"R?1) AOR08A 8UBOSA 1 
2008;>0 8080813 80803A ? 

- 2UO-81"""9-- - - B1J80BB aOBU9B 1 
200814 80809A AU424A 1 
2008}4 R0809A B0813A 2 
200819 R0809H 808088 1 
200R19 ROR09B B0814A 2 
100H02 R0810A A0809B 1 

-ZOORO"4 R0810-a A0814B 1 
200H12 ROAIIA B0801A 1 
200216 AOAIIA 806268 ? 
2tlIl4;>f} H0812A A092S8 2 
200213 R0812H fj02308 1 
200814 R0813A H0809A 2 
?1TUAT7+ R0813A *:308148 1 
?()OH02 ROA138 H0104A 1 
200819 R0814A 1308098 2" 
?OO819 R0814A 808158 1 
20l)M14 ROA148 B0813A 1 
100104 HOR15A A0126~ 1 
I-oo~lq - R081SB S080lA 2 
~UOt;19 R0815lj B0814A 1 
lOO~f!l R081f.A A0808A 1 
200806 8081613 BOQ02A 1 
2UOc);)"4 R0817A 80906B 1 
2009?4 R0811A B0626A 2 
~1-g---- --RIT8178 -AO~"25g -. 2 
200919 R08178 1:30907B 1 
-2-U1Hf(l9 80821 A B0917A 1 -
.?OOAOI R08218 801048 1 
2110210 ~-- -------- ROR22A 806298 2 

2-12 83322680 A 



TiTlE I IL I DOCUMENT NO. I SHEET NO. I REV. 
Logic Wi rewrap 77568131 11 AC 

SIGNAL NAME DESTI- Z 
OR NUMBER ORIGIN NATION LEVEL NOTES 
IDENTIFICATION 

100305 80A228 A0333A 2 
co--oc nt;- -- R1r82)"A -8003n- --r-
200208 808238 806288 2 
ctt~-- -ROSl4i:1 fHtl LJe-- -t--
200204 R0825A )j0633A 2 

---ZU-O-2Tr-- - - rmR-Z-6~-· -\3o-6~Jr Z--
200214 808261:1 80622B 2 

-CO-!TR o-j R1t827A B1t933 A -- -r-
200flO6 ROA278 B09028 2 

-cftOtiTTtl R0827d BO~o-1A 1 
lu0805 R08288 A0823A 1 

. -~t70a-rT ~()8~A - 81tz--o-tJ1'-j: --
C'OOH15 ROA30A I:W123A 1 
2(JO~1" R0830tj tHJ204A 1 
}U0105 R0831A A0113A 1 
2uOH14 A083I8 80113A 1 
2U0218 ROA32A B0621A 1 
cUO.?02 R0832H 80631A ~ 

200202 H08328 801168 1 
200811 R0833A B09l9A 1 
200217 M0833H B0625A 1 
300012 H0834A JA82448 1 
200H06 t~0902A 80A168 1 
?OOn06 R09028 8090513 1 
2U OMl" R0902H 808278 ? 
200912 A0903A AOA32A ? 
~lJO"i12 R0903A 806058 1 
?U09n4 f~0903A A0410A 1 
cviihO" HU~O .. ;:' t1Vb.l..jt:; 1 

200903 R09048 AOA16A 1 
10l)Hn7 R090SA AOA128 1 
200bn6 R090SA H0902B 1 
700906 R0906A AOA23B 1 
700924 R09068 80817A 1 
700924 R09068 A0810B 2 
7009n2 H0907A A09238 1 
700 9 19 R0907tj 808178 1 
700901 R0908A A09228 1 
200907 R0909A 80916A 2 
200flne; A0910A B0632A 1 
200470 ~W910B 8060SA 1 
200915 R0911A 801078 2 
200~07 R0911tj 8080bA 1 
lOTOO4 R0912A AI0148 1 
200973 HocH2U A0708A 1 
200911 B0913A A0710A 1 
20()9?6 H0913d A0327B 2 
2009;»6 R0913E3 A09ZS8 I 
2009n8 R0914A 1306038 1 
20090B R0914A A0812A 2 
200607 R0914~ B0614A I 
100901 A0915A A09248 2 

83322680 A 2-13 



TITLE 

Logic Wirewrap 

SIGNAL NAME 
OR NUMBER 
IDENTIF ICATION 

2-14 

?OO9}6 
~~u-uq07 

200407 
~7U(Y"905 

2008()9 
-~~-znlJ1jT'f 

2009?1 
2009~1 

200\.}10 
ZOOfl15 
200917 
10Hf03 
£1001108 
?OO9~7 
20(H?2 
200R10 
?lIOq?S 
101001 
1 ()O~~03 
100302 
100301 
?OORll 
2009?.2 
200913 
?OO909 
200918 
100402 
?OOHO~ 

?Uo~03 

10(1404 
2U0917 
100404 
100404 
} 00 1 ... , 0 
1010?0 
101 () 1 7 
200s:q n 
20f)4;>7 
101016 
100408 
20n Q14 
10}013 
lllin S 
1111014 
101)41(, 
100416 
3001)}6 

-300017 
lOn, ... 09 
100,+09 
1 () 1 ~118 

~-1 0 1 (119 

ORIGIN 

R091S13 
B0916A 
R0916A 
R09168 
B0917A 
809176 
R09218 
Fl092113 
R0922A 
809221:3 
R0923A 
809238 
R0924A 
R09241:3 
~092SA 

R0925r; 
R0926A 
R09268 
ROq27A 
R0927ti 
R-O 92 Bti 
R0929A 
R0929ti 
R0930A 
R093013 
R0931A 
R0931tj 
809328 
R0933A 
g0933~ 

80934A 
JA8001A 
JA8001A 
JABOO28 
JA8003A 
JA"800313 
JA HOO4A 
JA8004A 
JAAOO4t:3 
JABOO5A 
JA8005A 
JA8005A 
JAHOO6A 
JAB0068 
J,:\8007A 
JA80071::3 
JA8008~ 

JA80088 
JAfi0098 
JA800913 
JA8010A 
JA8010ij 

I IL I DOCUMENT NO. 
77568131 

DESTI- 1. 
NATION LEVEL 

806258 1 
A07178 1 
r;0909A 2 
A07228 1 
Ij0821A 1 
80606A 1 
A0916B ~ 

808048 1 
A0813A 1 
80"078 1 
B0934A 1 
AI017A 1 
B0806B 1 

JABOO4A 1 
A0915B 1 
IjOB07B 1 
A0825B 1 
A1022A 1 
AOB25A 1 
A030BB 1 
A0307B 1 
BOA33A 1 
A0707B 1 
AOA13B 1 
A0927A 1 
A0702A 1 
A0414A 1 
BOA07A 1 
BOA27A 1 
A0707A ? 
B0923A 1 
AI012A 1 
A0411B 2 
A0409A 1 
A01338 1 
AI028B 1 
AI030B ? 
809248 1 
AI029B \ 
A1026B 1 
A0415A 2 
AI028A 1 
A 1 02 - -bA 
AI029A 
AOi01A i 
AOI01A 2 

JA8102B 1 
JA8112B 1 

IjOl03A 1 
AI012B 1 
AI027A 1 
AT034A -1----

I SHEET NO. 
12 

I REV. 
AC 

NOTES 

83322680 A 



TiTlE I IL I DOCUMENT NO. I SHEET NO. I REV. 
Logic wirewrap 77568131 13 AC 

SIGNAL NAME DESTI- Z OR NUMBER ORIGIN NATION LEVEL NOTES 
IDENTIFICATION 

10041Z JA801lA A0428A I 
100414 JA8011~ A0417A 1 
100413 JA8012A A04178 1 
100405 JAA013A A04128 1 
100415 JA8014A A04228 1 
IOn417 JAB014B AO}348 1 
](00)3 JA8101A A0601A 1 
2006?O JA8101B ~0616A 1 
200105 J~BI02A 80132A 1 
30')016 JAA)02~ JA8008A 1 
cuUlO£> JAAI03A B0133B 1 
30)n19 JAAI03~ A0601B 1 
cOl)1n7 J~8104A B013ZA 1 
;'>1.1 i) 705 JAA)0413 B0732A 2 
.100006 JAHI05A AIOOIA 1 
30:)004 JAAI05B A0521B 1 
j())On5 JAB106A AO'522B 1 
30()OnZ JA RI068 A0508B 1 
3uJ01S JAH}07A AOAOIA 1 
:10;)on3 JA AI07B A05078 1 
30 ;)00 1 JAfilOAA A04148 1 
cO~7n1 .. litH 1 ORI-i B07 29A 1 
Jl)();)07 JA HI09A AO,+098 1 
?O;1102 JA810q~ 80729R 1 
?oo6nl JAHII0A B0613A 1 
;>(I(1?nl JAAIIO~ AU413A 1 
;; (Jfl h o? JA8111A 80£>238 1 
31J(ln;:.o JAA111rl AO,,34A , 
.i.-'Ollhn3 JAHl12A BO,,248 1 
3000,7 JAHll2B JA800~R 1 
1U1005 ,JAB] 13A AIOO2A I 
3000?1 ,"JA~113B AOf,33A 1 
]()11\l}4 .JA8114A AU701A I 
300018 JA8114B A09328 2 
_~OOo,A .. JA8114A AI032B 1 
200£1.6 JAB201A 80212B 1 
?OO?47 JA82011:3 B0212A 1 
10()O12 JA82018 1:30134A ? 
IO');?4A JAfi20ZA 802118 1 
2Ufl24 Q JAAZ02B 80211A 1 
20a?t:;Z JAH?03A B02078 1 
?O!);>c;3 JtHJ?03B B0207A 1 
f./oO??6 JA~204A d()2238 1 
200??7 JA8204B B0223A 1 
20,)??A JA8205A 802228 1 
20:)??9 JA820SB B0222A 1 
?U;)110 JA8206A B02218 1 
?OO?11 JA8?06i3 80221A 1 
t?ViJ,?"':I? JA8207A 1302178 1 
?O11213 JA82078 B0717A 1 
200214 JA8208A 802168 1 
200?15 JflA?OAB I:W216A 1 

83322680 A 2-15 



TITLE 

Loqic Wirewrap 
SIGNAL NAME 
OR NUMBER 
IDENTIFICATION 

2-16 

2007~6 

7002"17 
~UOI?~A 

?OO?~9 

?OO240 
700241 
200/:'44 
200?4S 
200742 
200243 
201}?Al 
2002,;2 
201}11h 
20Ql15 
2001JA 
200117 
cOOl?/') 
200119 
ZOOll? 
2 I) t) 1 J 1 
?unl?? 
20Jl?1 
2()O 1?4 
?'Oill?3 
?1l!)140 
20011 Q 
lO1l4?1 
lO()4?2 
lUfJ4?S 
l()()4?h 
lOO4?7 
lO(}4?8 
?Oll J' 4 
i!llfJ113 

lOO41Q 
10r)4?O 
ZOO?,;l 
200?,;4 
)00412 
100412 
1010n7 
]Olnn4 
.-:'00141 
20') l'~? 
300012 
cO'')1 ~5 

c'Dl)l?~ 

3001')12 
?OOl?A 
20011'7 
300012 
?OOl?q 

ORIGIN 

I IL I DOCUMENT NO. 
77568131 

I SHEET NO. 
14 

I REV. 
AC 

DESTI- l. 
NATION LEVEL NOTES 

JAA209A 802158 1 
J~8209B B021SA 1 
JA~210A 802148 1 
JA8210B H0214A 1 
JA8211A tJO?13B 1 
JA8211B B0213A 1 
JA821?A 802098 1 
JAfi2128 B0209A 1 
JA8?13A 802108 1 
JA8213B B0210A 1 
JA8214A H0205A 1 
JA8214H H020SB 1 
JAA215A BOl09A 1 
JAA215B H0109B 1 
JA 8 216A B0108A 1 
JAA216B B01088 1 
JAA217J~ H0126A 1 
JA8?178 B01 2 6B 1 
JA821A~ B0106A 1 
JA8?188 801068 1 
JA8219A I:H1125A 1 
JA8219H H0125B 1 
JA8220A b0127A 1 
JA82208 B0127B 1 
JAA221A BOl14A 1 
JA8221B 801148 1 
JA8?22A A0423A 1 
JA A222B A0423B 1 
JAH223A A0429A 1 
JA8223A A04298 1 
JA8?24A A0430A 1 
JA8224H A0430B 1 
JA 8 225A HOIOSA 1 
JA82258 IjOlO5B 1 
JA H226A A1l421A 1 
JAH2268 A0421B 1 
JA 8 227A !;;0206A 1 
JA8227B H0206S 1 
JA H228A A0432A 1 
JA82288 A0433A 1 
JA8229A AIOO4A 1 
JA8229B AIOO3A 1 
JA~230A HU115A 
JAR2308 B01158 
JAH233A ~0534A 
JA8?33B B01 288 
JA8234A B0128A 1 
JAR2348 BOj34A 1 
JA823S~ d0130A 1 
JA8235B ~0130B 1 
JA8236A 80534A 2 
JAg236B - --1l0T29Er-T-

83322680 A 



TITLE I IL r DOCUMENT NO. I SHEET NO. I REV. 
Logic Wirewrap 77568131 15 AC 
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The diagrams in this section show the physi
cal placement of the components on each of 
the logic cards in the SMD. For purposes 
of this discussion, ICs and transistors are 
called major components, whereas the resis
tors, diodes and capacitors associated with 
those major components are called discrete 
components. The component identifiers match 
those shown in the logic diagram set for that 
card. 

MAJOR-COMPONENT IDENTIFICATION 

Dual-in-line IC packages (DIPs) are identi
fied by their coordinate grid locations, Al 
t;lrougll E4, as defined in t:le diagrams section 
of volume 2 of the SMD hardware maintenance 
manual. Other major components, including 
transistors and non-DIP ICs, are identified 
by a Clumber (which has no ~ocation signifi
cance), preceded by a mnemonic code such as 
Q (transistor), AR (amplifier), and so on. 

In this scheme, the number in the major com
ponent identifier is unique. T:lat is, the 
,on-arid-oriented (non-DIP' nH~or ~omDoncnts 

on a card may be ~abelled 

Ql, Q2, AR3, Q4, ARS, etc., 

0ut '::0:: 

'J 1, Q 2, l\ R 3, Q 3. . . f 

since the nu~ber 3 would be used twice, and 
that is not allowed in this schene. 

DISCRETE-COMPONENT IDENTIFICATION 

Discrete components, in addition to their 
~ormal identification such as Rl, R2, CI, 
anG so on, are prefixed by an associative 
code that ref:ects their application, as 
explained below. 

POWER SUPPLY COMPONENTS 

Discrete components (on a card) that are as
sociated with the power supplies carry an 

83322670 A 

associative code of 98 or 99: 

98Cl, 98Rl, etc: -v supply 
99Rl, 99VR1, etc: +V supply 

AsSOCiaIS-------~nent ID 

DIP COMPONENTS 

Discrete components associated with the grid
oriented ICs carry the alphanumeric grid 
coordinates as their associative code. The 
first character, therefore, is always a 
~i-.,tb"r : 

1\ssociativ€ 

1\1 Rl , 

coCic --.I 
AICRl, etc. 

Usuall': t.:1e as soc iet ti ve code d.Iso implles 
the approximate physical location of the 
discrete component, but this is not a hand 
and fd.st. ru~e. 

NON-DIP COMPONENTS 

Discrete COlilpoiH:~n;.:.s as so..:: ia t..t.:d wi t:; trd!-;
sis~ors or ot~cr non-grid-oriented major 
cor.,POr-.(,.H.S ~':arry ~dC: "uniquc:-.ess" :-:.umber of 
t:1.:.tt mdjor compol!<..::''- '.is :::eir associativ", 
colle: 

lRl. 3Cl, etc. 

Ass~iatiV\2 co(~e ~ 
Agdin, the associative code does not neces
sarily mean that the discrete components 
will be 9hysically clustered around the cor
r~spon~ing major component. 

NOTE 

Numbers adjacent to the compo
nents i:tre "find" numbers from 
t~e parts list used during card 
assembly. Disregard them. Also. 
note that the grld-oriented 
major components carry aU-prefix. 
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