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PREFACE 

This manual contains maintenance information 
applicable to the BK5B5G,BK5B5.H, BK5C1C and 
BK5C1D Storage Module Drives (!;MDs). 

This manual provides the logic and wiring 
information relating'to the SMDs. 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 h,as 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 

Other manuals, also applicable to the SMDs 
covered in this manual, are as follows: 

833.22680 H 

Publication 
Number Title 

83322660 Hardware Maintenance Manual 
Volume 1 - Installation and 
Checkout, Maintenance, 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. 

A guide for the Disk Drive Operator, publi­
cation number 83323770, is also available. 
The guide maybe ordered through Literature 
Distribution Services at the following ad­
dress: 

Control Data Corporation 
Literature Distribution 
Services 
308 North Dale St. 
St. Paul, MN 55103 
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ABBREVIATIONS 

ABR 
ABV 
ADDR 
ADRS 
AGC 
AM 
AMPL 
BLK 
BLW 
CAR 
CH 
CHAN 
CNTLGL 
CNTR 
COMP 
CONFIG 
CONT 
CR REF 
CYL 
D/A 
DCDR 
DIFF 
bLY 
DRVR 
DSBL 
ECL 
ECO 
EMER 
EN 
EOT 
EQUIP 
EQUIV 
FCO 
FF 
FIG 
FLT 
FREQ 
FTU 
FWD 
GND 
aD 
I/O 
INTLK 
LD 
MAINT 
1-1AX 
MB 
MFr-i 
MK 

Absolute Reserve 
Above 
Address 
Address 
Automatic Gain Control 
Address Mark 
Amplifier 
Black 
Below 
Cylinder Address Register 
Channel 
Channel 
Centrifugal 
Counter 
Compensation 
Configuration 
Continued 
Cross Reference 
Cylinder 
Digital To Analog 
Decoder 
Difference 
Delay 
Driver 
Disable 
Emitter Coupled Logic 
Engineering Change Order 
Emergency 
Enable 
End Of Travel 
Equipment 
Equivalent 
Field Change Order 
Flip Flop 
Figure 
Fault 
Frequency 
Field Test Unit 
Forward 
Ground 
Head 
Input-Output 
Interlock 
Load 
Maintenance 
Maximum 
Megabvte 
Modified Frequency Modulation 
Mark 
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MULT 
NC 
NEG 
NO 
NOM 
NORM 
NRM 
NRZ 
PC P'l' 
FLO 
PN 
POS 
PWR 
RCVRS 
RD 
RDY 
REC 
REF 
REG 
REV 
RGTR 
.RTM 
RTZ 
S&IOBC 
SIC 
SEC 
SEL 
SEQ 
SER 
SH 
SOL 
SR 
SW 
T 
TBS 
TLA 
TP 
TRK 
TTL 
UNREG 
VCO 
W+R 
W·R 
W/ 
WIO 
WRT 
~.vT 

XDUCER 
XMTR 

Multiple 
No Connection 
Negative 
Number 
Nomihal 
Normal 
Normal 
Nonrcturn To Zero 
Piece Part 
Phase Lock Oscillator 
Part Number 
Positive 
Power 
Receivers 
Read 
Ready 
Receiver 
Reference 
Register 
Reverse 
Register 
Reserve Timer 
Return To Zero 
Sector and Ind8x On B Cable 
Series Code 
Second 
Select 
Sequence 
Servo 
Sheet 
Solenoid 
Servo 
Switch 
Track 
To Be Supplied 
Top Level Assembly 
Test Point 
Track 
Transistor Transistor Logic 
Unregulated 
Voltage Controlled Oscillator 
Write Or Read 
~.vr i te and Rend 
l<lith 
Without 
Write 
White 
Transducer 
Transmitter 
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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 

• Intersheet References 

• 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 physical 
location code. As shown in figure 1-1, the 
element at location 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. . 
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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 
signal is identified by a plus or minus sign 
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 l's 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 
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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 ifI" +3 V +2.5 V to +4.0 V * 
TTL 110" 0 V o V to +0.9 V 

ECL "III -0.9 V -0.61 V to -0.97 
ECL "0" -1.8 V -1.52 V to -2.38 

* Measuring a TTL open collector 
VOltage may result in a reading 
that is close to the actual 
power supply voltage. 

V 
V 
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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 cont~ins 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 sheet 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 (Pl on 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 
AOI-A09 

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

• -5V faston, wnich feeds pin IB on all 
cards 

• +5V faston, which feeds pin 34B on all 
cards 

• GNU faston, which feeds pins IA and 34A 
on all cards 

The revision of each logic sheet within the 
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 bac~panel 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 

A1AOl 

A1A02 

A1A03 

A1BMl 

A1Cl 

A1C2 

A1C5 

A1C8 

A1CBl 

A1CB2 

A1FLl 

A1Kl 

A1K2 

A1Ml 

A1S4 

A1Tl 

A1TBl 

AlTB2 

A1J1A 

A1J1B 

A1J100 

A1Pl 

A2 

83322680 H 

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 l2V Supplies 

Plus and Minus 5V Supply 

Blower l40tor 

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 Swit.ch 

AC Power Transformer 

Terminal Board 

Terminal Board (50 Hz SIC 31 & Abv) 

(6Q Hz SIC 34 & Abvl 
Power Supply Connector 

Power Supply Connector 

Power Supply Connector 

AC Power Connector 

Logic Chassis 

Table continued on next page 
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TABLE 1-2. PHYSICAL LOCATION CODES (Contd) 

PHYSICAL TITLE CROSS 
LOCATION REFERENCE 
CODE NUMBERS 

A2AOl Write Clock (806 kHz) OlX 

A2A02 FTU/Head Alignment Card Slot 02X 

A2A03 Fine Servo Decoder 03X 

A2A04 Fault Card 04X 

A2AOS Data Latch OSX 

A2A06 Read PLO 06X 

A2A07 D/A Function Generator 07X 

A2A08 Access Control NO 2 08X 

A2A09 Switching Mode Control 09X 

A2A10 Interlocks and Speed Detector lOX ) 
A2BOl Transmitters and Receivers Head Address 

Register llX 

A2B02 Receivers 12X 

A2B03 13X 

A2B04 14X 

A2BOS lSX 

A2B06 Difference Generator Controls 16X 
) 

A2B07 NRZ to Compensated MFM 17X 

A2B08 Access Control and Index/Sector Decode 18X 

A2B09 Access Control NO 1 19X 

A2B10 20X 

A2Cl 21X 

A2C2 22X 
) 

A2Dl I/O 23X 

24X 

A3 Deck Assembly --
A3AOl Control Panel 2SX 

A3A02 Head Select and Read Amplifier 26X 

A3A03 Writer 27X 

A3A04 Power Amplifier 28X 

A3AOS Track Servo Preamplifier 29X 

A3C6 Drive Motor Capacitor 302 

A3DMl Drive Motor 302 

Table _. continued on. next page ) 
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) 
TABLE 1-2. PHYSICAL LOCATION CODES (Contd) 

PHYSICAL TITLE CROSS 
LOCATION REFERENCE 
COllE NUMBERS 

A3HBl _Hysteresis Brake 302 

A3K5 Start Triac 302 

A3Ll Speed Transducer 103 

A3L2 Velocity Transducer 072 

A3L3 Pack Cover Solenoid (Optiorial) 102 

A3S2 Heads Loaded Switch 302 

A3S3 PacK Cover Switch 252 

) A3VCl Voice Coil 312 

) 

) 

) 
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A2 

--------

A3 

----- ----

~ A3C6 

A3K5 

A3DMl 
(J304) 

A3L2 

--------- --------
~AICBl ~

AIMI 

::1l--AICB2 

~Pl 

4----A1FLI 

A1 JIOO 

JIA 

AlK2 

AlC5 
9H120D 
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17· '17 

0 21· '21 0 
I • • 22· '22 

) 23· '23 

2 • • 24. ·24 
25' '25 I~ • • 26· ·26· ·26· ·26· ·26· ·26· ·26· ·26· • 21\' • 26 • ·26 
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REVISIONS 

REV. ECO. DESCRIP1'ION DRFT. .... CMJ('O 

A PE23000 REL.EASED 

REVISION STATUS OF SHEETS 

I 2 3 4 5 6 7 8 9 10 1112 1314 15 1617 18 19 20 
A A 

) D 

-

: c 

~ .. 

I B. 

- r-

~ A 

~"~ 
DRAWN ~P-." CODE IDB<T I C 
CHECKED CHASSIS MAP 19333 83322680 A A 
EHCJINEER DIAGRAMS ClIO .. REF SHEETloF2IPMEI_1I APPItQVED N. 
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c 

B 

A 

.",---.. 

4 

FUNCT 10NAL NAME 

NOTE-

CD NOT USED 

4 

,. 

PHYSICAL 

LOCATION CODE 

e 

~ 

~H 

"" ~o 

;;; 
~ 
N 
'" ~ 

I 
)( 
-c 
< 

3 2 

MODULE TYPE IDENT I·F I ER t5 V POIIER SUPPLY 
-SHY 

A1AD3 (331-333) 

t12 V AND t2D V 
-SKY 

A1AD2 (321-322) 

t42 V PI!R SUPPLY & EMEIIIlEN:Y RETRACT 
A1AOl (311-312) -SJV 

TRACK SERVO PREAMP 
A3AO" ,.,,,,4 ,,111.,\,ZQN 

-VTN 

TRANSM I TIERS 
-TVV 

IIR I TE .CLOCK 806 KHz 
-LSV! 

A21101 (111-113) A2AOl (011-013) 

RECEIVERS 
-RVV 

FlU/HEAO AL I GNMENT CARD SLOT 
A21102 021-124) A2A02 (021-022) 

e e CD FINE SERVO DECODER -FRV 
A2A03 (031-035) 

CD FAULT CARD -KFV, 
A2A04 (041-045) 

G) DATA LATCH -LRY i 
A2A05 (051-053) 

o I FF GEN AND CONTROL READ PLO 
-LZV 

A2B06 (161-165) -LIIV A2A06 (061-065) 

NRZ TO COMPENSATED MFM D/A FUNCT.IDN GENERATOR 
-LQV 

A2B07 (171-173) 
-.LXV 

A2A07 (071-073) 

ACCESS CONTRIL & IIIlEXISEE ~ ACCESS CONTROL NO.. 2 
-LUV 1 

A2B08.(181-18H - TV A2A08 ·(081-085) 

ACCESS CONTROL NO) 1 SI! I TCH I NG MODE CONTROL 
-LVV -LPV 

A2809 (191-194) A2A09 (091-0931 

~--
INTERLOCKS & SPEED DETECTOR 

-SGV A2Al0 (101-1041 

CHASSIS MAP 

2 

~ '----'/ '-...../ 

D 

c 

~ ar x 
~o (JrI::a",m "'" ~-.Joo ~'" 0 ..... 00 o:u 

'" '" N -~ :u en .... 
'" 0 
r :u 
'" n n .... 0 z .. .... 

~:u 
N 

r:u 
NO 

::l .. '" ~,... 
-~ .0 ." N N N~ .... .. ~ '"z 

IB . "''' ~ ~I -" ,... 
... 
'" :u 

N ~I I~ " z 

A 

., t> ~! 
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+ 
REVISIONS 

REV. EtO. onCRIPTION OIIFT. DATE ... ." 
A PE23000 RELEASEO 

REVISION STATUS OF SHEETS B PE600BI DELETE" CAPACITORS CB 1001 
C PEeoolO CHG RES AND DIODES 

I 2 3 4 5 6 7 8 9 10 II 12 1314 1516 1718 1920 D PE8OI2SD REDESIGN HFRY 

A A A 

I B A A 0 
C C C 

0 0 C 

UNUSED LOGIC ELEMENTS 

TYPE LOCATION OUTPUT 
PIN lSI - 10131 C2 14,15 

10131 D2 14,15 
10116 BI 6,7,14,15 
10116 DI 2.3,6,7 
10125 D3 4;,,13 
10125 B2 
I40H D4 6 

TPA TPZ 

· Y 
, c · 252 JA80- 07A ~ -GND 

251 JA80-07B 
PINS OIA THRU 34A GROUNDED 

34A) -GND 

~~ ~ 

~i • 
08B -GND 
098 -GND .-

: -5V ~~ 
OIB ~ -5V I ~ !!pH 

17B~1 ." ... 
" 19BC3 198c4 19sc5' 

9aLI 
198c6 

-5VR 
~-GND 

..,. IIlpF T ol,.F T ol,.F r 15
,.F 

~-GND 
+2OV 

~;, 
102 JABO-03A 

+20V 75011 

I 14B» +5V 
~ I 

WRI t!-99C1 i 99VRI • +506 V B 
021 A02-34B 

;:[98C3 19Bc4-98c9 
• +5V ~15,.F +506 V 

99R2 
qOI,.F,161 75011 

'!;b~9C2 i99VR2 
+506 V 

T U5,.F +50.6 V 

21B ~ -5Y I 98L2 : -5V ~ 

- ~ 9aRI -I98cl I98C8 I9ac9 I 98CI0 
- 5VR 

02B) -20V 33011 

+[ II5,.F Tol,.F Tol,.F 1115,.F :::!:::i':~1 !rVRI 

-15V 

~15"F 15V 

98R2 
~ 33011 

34B~ +5V • + 5V ~98C2 
-15V 

tL 99C" 199cI2-99CI4 ~15"F i I5V 

~ 1: 151'F IOI,.F 131 
.,.. 98VR2 

A 
+5V 

251 ~ JABO-14B 

I 
OftAWN ~ H'7~ WRITE CLOCK 806 KHZ 00£ 'DENT I C 

83322680 I J I 0 CHECKED TO 9.67 MHZ 19333 
.NG'NEER .1' , '~I;',17 NO ...... DALE DIAGRAMS 
APPROVED I DIVISION TYPE I CLSV LOC A2AOI ~~oss REF 011 SHEEl:' I OF 3 TPAGE 1- 13 

-



~ 1--CJ c·K I,J ~ 
4 3 2 

t "" 
A4R4U,A4R2 + 5V 23 7 kl1 .!Q..!Jl 

~ • 100 kl1 

202 kl1, A4C1 

f 
o· 

PHASEI FREQUENCY 
DETECTOR 

0f DET 
581 

---~-----~j 

, , ~ 05B NC 

~05B NC , , 
~~b v.. w A4R5 39~ t:~ 

TPV A3A 

~ 
15 14 

I 
3Y 

I -'"--(ODD + EVEN DIBITSl 11~1 SS 10 DETECTOR 
12 195 1- 5 ;:p. pL 

~ 
DI 035 A03-33A 0411 ): D 

& c I 035 A03-12B 

B 

A 

'~ 

NOTE: 

~CR 
RE 
eR 

+5V 

140H A 
R A4A 9 2 B4A 

~ 1.61£1 DETECTOR p!! 
~{11 +;V A4R6 

~ B p!-I kl1 

r@ 
10 A4R8 UA4RI CHARGE '5l 23.7 kl1 ~ 

PUMP A4C2 100 kl1 
....!.. I> .fl- ¥"" 

18°ff-

Ty ""-4 

~' " t@'- 140H 6 -+5V ~I-- IS9S5' 140H 8 5 B4B '"~ ~ , " ... C " ." 
-ODD DIBITS 

C3R2 0.9 "s 
=7, 

~+2(806l 
DIVIDE BY 12 

~"M' · , 
CNTR -4 B4CI +5V , 

+;V 202 kl1 rl 
158 

t!-!:-
t680 pF 

D3 B303 L. C4A 
D2 02 t!!- 25 nl t2 2 6 -INDEX REF CLOCK (403 KHzl , B3RI 

1=1 DI QI ~ ~ K 01'"' 
NO AS SHOWN FOR HFRV DO 00 j1L '---

~ 
VP6ABV 

f--.!.c 140H II I NO 034 FOR REV N 6 8LW LD 
3 +SECTOR CLDCK PULSE (806 KHzl ...z. .i 15 13 B4D 140H CRY 

2 D4A M R 

~~5B NC 

~ 182 B08-31A 

T P 
I kl1,C2R3 ItO 7 +2 4 -5V 

7 S 2 I 51.II1,C2RI + READ ,REF CLOCK , 
D I 

(4.84 MHzl 
, 

FF I kl1,C2R4 
10131 +5V 2R8 

6 

i),4B 062 A06 

C2A 3 I 51.1 n,C2R2 - REAO REF CLOCK , IDO kl1 --:!{[JI 0 
(4.84 MHzl 

, 
68 eF2CI 2C2~t ~ 

i)dB 062 A06-23B 

VOLTAGE CONTROLLED OSCI LLATOR 

I~ l"lk3 TPT r _____ ~6! ~H~ ~O~,_ - - - - - - - - - :-1 

rtf I ~ 3 I 162 n 

~ "" I ~f', 'J""" G. ' r-.:h-2R3 EL I I '-2\3 ',i" 4 10116 2 I BIR9-= 
A !,DO kl1 2 _ 7 -= I _~' BIA I 

2C5 L _ _ BIRI 
i'I5 pF OP AMP 6 2R9 :-1 10 kl1 BIR4 r _ .J 

322 22011 I 27011 I 
-= ~ +AR2 4 -::!:- I 

.1 F 2C4 .01"F I 
2C7 1 IRI I BIR5 BIR6 

lf6F 2R6 1.00 kl1 ~ l' I 10011 JBIRI BIR3 ~r I r::l~6211 
• " - -- 61911 14711 ..c-1 21511,2R7- 15V I 2087 kn BIC2 I 

-= /I ~ I .1 "FT I BIR7 -= 
2R4 100 Jl I I~.RI BIR9 -= I 261 11 
14711 2RII kJl 1 ~ I I I -= 5.6V 39 n I ~:~ 2CRI 2,l!RI L ____________ -.: ~ _ ...J 

-= 
IInIlII.&Nn ..... J: 

4 3 

~ 
ECL+TTL 

10125 

L~ 
B2B 

'--~ ~ 

~ 

12 +SERVO CLOCK (9.67 MHzl , ~ 013 AOI-27B 
. L 112 801-238 

13 4.84 MHz CLOCK ~NC 

1029 VR J 
-4- 16 

....;... 

rOOf 'DEN' CI 833226 SECTOR, INDEX, REF AND 19333 
WRITE PLO CLOCKS 

o 

2 

c 

A 

" ," "---./ "-..../ "-..../' ... t:. J 



'---..-' 

c 

B 

A 

4 

3 

<l .. 

PHASE I FREQUENCY 
DETECTOR 

I 01 DET 
581 
E3A 

4C6 
.01 p.F 

_. _____ -c 

1.00 kn 
4R5 

3 

4R2 
100 kl1 

r 
I 
I 
I 
1 

~ 

I 12 L ___ -l 

~ 4C7 

6 220 n 

"'IC8 4R8 
.II'F q 

-15V 

1 
I 
I 
I 
I 
, 
I 
I 

3RI 
10011 
2087 kl1 

1 3VRI 
:H 
3.6V 

L _____ 

P 215 n,4R9 

~2 
7 D S . 2 

4R7 
14711 

1~114RI I 
I kl1' 

4R6 
3911 4CRI 4VRI 

+ 5V +-JW'o ~I .!ill 
303V 

012 AOI- 128~) +SERVO CLOCK 19.67 MHz) 

NC ~) +TlEHIGH 

4 

+5V 

• E4RI 

D2RI 
Ikl1 

8 

2.2 kA 

3 

2 

3 

12 

II 

2 

~----------, 

DIC2 
DIR2 oil'F. 
14711 'J 

I 
1 
I 

I 
_.J 

(). 9 

VOLTAGE CONTROLED OSCILLATOR 
19.34 MHz NOM. 

DIR5 
16211 

3911 26111 DIR8 1 DIR6 

VIII. VIII. 

2 

. 1 
-5VR I ____ J 

DIR7 
16211 

FREQ CLOCK (19.34 MHz) )~ 172 B07-09A 

1\ +WRITE PLO CLOCK »28B NC 
) (9.67 MHz) 

SERVO AND READ 
CLOCKS 

"--' 

o 

c 

B 

A 



4 I 3 .. 
REVISION STATUS OF SHEETS 

~ 1 ~ 131415161718191101"112113114115116117118119120 
o BIB 

-

c 

... 

B 

-

A 

ORAWN 

4 I 3 .. 
~" jI ~ ,---,/ 

2 I 1 
REVISIONS 

I REV. I ECD. DESCRIPTION 1 DRFT·I DATE 1 CHK'. 

IPE55865 I UPDATE SCHEMA'" C B !Z-8-.!!! 

I I 10 

..2.!4> -GNO 

OlB» - lOV • ~:~RW~~~ I~~~A~~=~Y I~OA~:AO ALIGNMENT 

33B» +20V 

~)r_-=GN~O~ ______ __ 

~»~+~5~V __________ -+ 

+5V 011 AOI-14B 

FTUI HEAD ALIGNMENT CARD 
SLOT WIRING DIAGRAMS 

LOC'A2A02 

2 I 

(C6Of-IDENT I C 
19333 I 83322680 I G 

I CROSS REF I SHEET I P.1,:t 
NO 021 I OF 2 1-17 

1 REF 83215702 

B 

~ 
/jI '" "_/ 

1-

c 

I+-

B 

I-

A 



' .. ----

4 

B 

,it j;) 

'~. ',----" 

3 2 

r-------~--------------
I 

~, 
I 

f:B,,~ -HEAD ALIGNMENT OUTPUT 
7' 

I 
---...!!.!----:---:-....:I..::II7.» + HEAD ALIGNMENT OOTPUT 

~; ~~ 
I IOI)~ 

HEAD ·ALlGNIENT CARO 
SEE FTU IIANlIAL FOR 
DETAILS 

------ . 

-- ----, 
I 
I 
I 

Co " 

I -= 
I 

I AOZ-
- WNTE MI'R01EI:T » 148 113 IOI-03A 

.L I 
P I 

, 138,,~ +SERVO DlIITS 
T' 

1 15 .... ~ -.SERVO UlIITS 

" I 
I 

-= ~ 
I 
I 
I 
I 
I 
I I 

L_ 
_ __________________ J 

NOTES: 

& THIS CABLE IS USED .FOR HEAD ALIGNMENT PURPOSES WITH THE HEAD 
ALIGNMENT CARD INSTALLED IN LOC ADZ, 

Z CROSS REF NUII8ERS LEAD READER TO LOGIC SHEET WHICH SHOWS 
CONNECTOR PIN IN FUNCTIONAL RELATIONSHIP TO REMAINDER OF .DRIVE 

D 

c 

B 

AI IA 

4 3 

FTU/HEAD ALIGNMENT 
CARD SLOT 

2 



4 I 3 

REVISION STATUS OF SHEETS 

o BIAIBIA 

CIAIBIC 

olAIBlo 

EIEIE IEIE 

-

c 

-. 

B 

-

A 

4 T 3 

'----'" ill . ~ 

.. 2 I 1 
REVISIONS 

fREvrECO: DESCItIPTlDN I DRFT I DAn 1 .. 0" 

PE5,986 CHG RES VALUES TH 12-4_79 '7JIIiJ.-

UNUSED lOG Ie ELEMENTS 

I ELE~NTS I L()i:~~ON I ~ 
3~"" 
339 

02 
ii5 

1 
'7 

U NOSED DIODE PACKS 

LOCATION I PINS 1 
835.6,7,11.9, 10,11,12 

PEBOI29 HFAV COST REDUCTION CB s-IIHIOI'~ 

----r--07----~--------~~__,~~--~;;~----- +20 V ' ~.,., T 
--------, flOkA 

+12 V 

II 

o 

c 

uF 

---------------~O+5 V 
1.IUF ~, Lr ...L.luF T ---" '!:L. 22 u F 'J;' .,.. 

1+ 
~ -

. --------0 _&~ ----------- ,JC I F ~> ~.u 
TP 

l!..~----_..--'-,_--_ -12 V 

TPA r ~> TPZ -

r 3~»~ ______________________ ~ 

APPLICABLE TO HFRV REV P a ABV 
M.ANDERSON 

FINE SERVO DECODER J 
DIAGRAMS 

TYPE' HFRV LOC' A2A03 

... 2 , REF, 83215703 

~. ~. or • 

B 

I-

A 

'-..-/ 



D 

CI 

-.1 

I 
B 

A 

-Ll l> 

'--.-/ 

4 

TPQ 

y 
34(H AGe CONTROL 

10 kO 

6 £ JA03-

292 §J8 -01 B 
23B) 23B 7)+DIBIT 

I ~.nn n 
,1 uF I 

R4 
1 kO 

~ ;:tJ 

Fa 
-12 ,v 

'r1 kn 

292~ J8-02B 
25B );-1 tIIB ,,-DIBIT 

292~J8-01 A 26B » NC 

292~J8-02A 24B » NC 

NOTES, 

& 
&. 
&. 

REFER TO CROSS REFERENCE NUMBER' 341 FOR 
CABLING INFORMATION. 

DIBITS FROM. SERVO PREAMP 

TO HEAD ALIGNMENT CARD. SEE CROSS REF NO 022 
FOR DETAILS 

4 

3 

3 

pF 

QP-C6 

249 n 

249 0 

12 
QP-C6 
14 

'-.-

"- 2 

G 

b ~ 

---/ ,-./ 

1 

P 
_DlBITS 

A02-15B ~ 
+DIBITS A02 -13 E 

D 

+12 V 

.,. ( A}33 

2,2 kn 

C 

-
2,2 kn 

'" 0< (B}33 I+-
6.8 kO 

3.3 'kO 

-12 V 

MKoN£IlC I'EI\II'HEMLS INC. -==--
+ 

/r11 
r;,J11: . ~p 
'> j,JP"rr 

+5 V 

.SENSING 

3MS 

SENSING DIBITS AND 
AGe'ED SERVO SIGNAL 

(9762) LQC, A2A03 

2 

HQftMANDAU 
DPEM~ 

19333 

c 

A 

E 



D 

c 

-+ 

B 

A 

'-.....--

4 3 + 2 1 

TPT 

7 IE AGC'D DI81T5 < 
520 I( e'l0p_C4 (2VP-P CPNULL) D)35 

.1 uF 5 .1 uF 

4.99 kn 

-

® I, 32 8 .1 uF 

35 (J ) +POS PEAK DET GATE 

+ 5V 

35 

4 

IJ 11 

6.98 kn 

-12 V 

1 kn 

1 kn 
1;5" 

210 n +20 V 

·680 n 

549 n 

-12 V 

21D n 

10 

OP-C4 
8 

!L.l uF 

1 

2.15 kn 

VR2 
7 

10 V 

+12 V 

.1 uF 

+12V 

10 kn 

kn 

2.10 kn 

~.1 uF 

'1 D AGC'D DI81T5 ( 
(4 V poP @NULL) E)35 

+12 V 

+5V 
lkn 

2.94 kn J luF 
-12V 

200 n .1~ v 10 kn TPL 

Ar 

[CRP-liil I [cRio:B"31 I nD AUD......... 6 
121 ."1 ;151 i ,. I' 

I I I I ..L470 Ft 10 kn 

+5 V 

t 
180 n 

I I I I '*' P I I I I - 232 kO -12 V 

I I I I -12 V r--1(33 pF 
131 4 31 114 +12 V 

L ___ .l t +12 V 10 kn l1'J 

200 n ~232 kO 
loP_~~P~ 

3 
2.94 kn 

~ -12 V 

-12 V 

MAGNETIC I'UIPHER,o\LS INC. .. _. --- TRACK SERVO SIGNAL AND 
CYL DETECT A ANDB 

(9762) LOC' A2A03 

3 .. 2 

~ ~' '-......./ 
., 

POS. PEAK DET. (F) 34 

NEG. PEAK DET .( G) 34 

NORMANDALE I C 
.oPERATIONS 

CODe IDENT 

19333 

~ 

D 

c 

1..-

B 

A 

E 

~i 



'-...-/ 

D 

e 

-+ 

B 

A 

~ 

4 

3 3 (n POS. PEAK DET. 

33 < G )NEG. PEAK DET. 

52 (C)'SENSING DIBITS 

NOTE, 

.. 

3:57 kn 

RIDO 

14.7 kO 

10 kO 

&. TEST SELECTED RESISTORS 

4 I 

'-' 

3 

1000 pF 

11.B kO 

-12 Y 

'4.22 kO 

.12 Y 

-12 Y 

3 

1 

4 <> 
'"--,,...-' '~ ,,--,/ 

+ 2 1 

D 

TPH 

TRACK SERVO SIGNAL) 09B083AOB_.268 

10 kO 

470 0 2.87 kO 

'12 Y 

10 kO 

~ 
~2200 pF 

__ A .. +5 V I '( I ~~kO Ie 
"::>o~ .CYL DETeCT 8 » OBB 192 B09 _ 278 , 

L 4.99 kO -12 Y 
:" .. "" 

I~V. •• 5 V 
1 1<0. 

~-l-l ________ ~+~C~Y=L~D~E~T=EC~T~A~192809_288 
4700 

....L 
~2200 pF 

I+-

.12 Y 

A~k:l i383 0 

2,87 kD 

AD.I 4.02 kn RIOI 

& B 

1,0 kQ (0.1 kO 

CR6 
'd 

:,fA 
10 kD 

.II 
.1 uF 

'12 Y 

10 kD 7 AGC CONTROL ( H ) 32 

MAC.NEI1C I'£IIII'HER.'\.S INC. -==---. 
CYL DETECT A AND 8 

197621 LOC.A2A03 

2 

-.. 
OPiItATIONI 

CODE" 
19333 

A 

c E 



II. 

4 3 + 2 1 

o D 

"YO 47(;"n • +5 V 

!5% 

12 

2.26 kn +5 V 
470 n 

100 n 
c c 

825 n 53 pF 

+5 V 

_--______ ~+::!:E:.:.V::::<Etj OIBITS )}-lll' 183B08-04 

10 I -EVENDIBIT5 )~NC 
33 OJ) AGC'o OIBI T 

(2V PP & NULL> V I 
+1 

27B" EXT INHIBIT I 
194 B09 -13 B -,> ~1l!N!!lG!...O!!.!.!IB!.!I~T __ -,-t __ _ 

32&--

ffi AGC'O 0lB115 
33 (4V p_p & NULL) ~'-O' -(OOO+EVEN DIBIT51 )~ 182B08-22B 

, , L ·012A.Ol-04B 

B 

.+12 V~,,". _-'--,-______ --1 
2.26 kn 

.S 
I -000 OIBI TS .~ 012AOl-22B b 8 I +000 DIBIT5 ~ 

28.7 

100 n +5.V~ I -I---------------------------~~~~~~~~~~ 19.6 kQ ~ -NEG PEAK OET GATE (K) 33 

NOTE: 

& TEST SELECTED RESISTOR. 

A A 

MAGNETIC PEIIII'HfRt\lS INC. TRACK SERVO SIGNAL 83322680 I J I E 
-.~ .. --- (9762) LDC: A2 AD! 

4 3 + 2 

.\ .......... ...---- t,l "' '-....-/ ',-----, ~ ~ " 
, 

~i 



(,l ~ 4 Q 

,-----,/ '--/ .......... ~' "--/ 

. 
REVISIONS 

ftEV. !CO. DDCItIPTION • OH. .... -' . ... PEZ3000 ,."" .... 
REVISI·ON STATUS OF SHEETS B OIAGRAM COflRECTIOf\I AAO 8-25-78 

I 2 3 4 5 6 7 8 9 10 II 12 13 1415 1617 18 19 20 
A A A A A 

I B A A A A 0 

· 

UNUSED LOGIC ELEMENTS C 

TYPE LOCATION 
OUTPUT 

PIN(S) 

175H CI 5,6 

4049 E2 10,12 

200 B2 6 

• .. 
MAINTENANCE SWITCHES AND 

fAULT INDICATORS ON CARD EDGE 
091 A09-32B ~>+42V • +42V 

~ 
~>+20V • + ZOV 

A ~>+5V 
ISSCI-sSC6 

, + 5V 
: TPA TPZ B 

MAINT fAULT CLEAR 
CLEAR ~ 

-:r001,.F r I NOR:; .2!4~ -GND 

VOLTAGE fAULT CRI 
WRITE fAULT CR2 

~ -GND 

HEAD SELECT fAULT CR3 ~>-5V 
WRITE OR READ fAULT CR4 

198cl-s8c4 
• -5V 

· NOT ON CYLINDER AND CRS 
~oOII'F I-(WRITE OR READ) fAULT 

~> -20V • -20V 

OSI A09-03B ~> -42V • - 42V 

Z 

~ A 

_. IG.R~~ •. ~ ~ ~~ CODE IDINT I C 
CHECKED DIAGRAMS 19333 83322&80 E 8 E.".EE. A' J),.u.J~ 1Iln _LE coosa REF 

SH£lET I OF' !5 II"AG£ 1-25 APPltOVEO DlYIIION TYPE'EKFV LOC'A2A04 NO. 041 
A I ... .... .. - _ ....... 1 ........ 



c 

B 

A 

~ 

4 3 

JA81-

273 ~ J101-06A 09A)~ +WRITE FAULT 

~) +WRITE FAULT , I 

044 ( A ~ - MASTER FAULT CLEAR 

JABI-
262~JI01-07A OBA)~ +MULT HEAD SELECT FAULT = -r-U 7, 1 'I 

122 802- 278 ~)-WRITE GATE 3 
I 

-READ GATE 

122 B02-29A ~) 1 td 

043 
- VOLTAGE FAULT 

193 B09- 03B 

252 ~ JABO- 02B 09A »)' MANUAL FAULT· CLEAR 

C3RI 
22 kll. 

122 802-30A ~)'CONTROLLER FAULT CLEAR 

4 

It ., 
~ 

+5V 

• C3R2 
2.2 kSl 

C3CI 
JOOI".F 

3 

~q 

4 

~. 

2 

+ FAULT )~ 112 BOI-07A )Q ,----

044 

FLT 

[-ON CYL 0 (W+R FAULTl] 

1~...L _______ -::..!CFA~U~L:!.T....:C:::L:=E::..:A"---7R,~ 194 B09-318 '>ol,!- 7'----

HEAD SELECT • WRITE + READ 
AND CYLINDER FAULT 

2 

D 

c 

B 

A 

'----' .. .. ~' 



c 

BI 

AI 

+20V 

+SV 

+20V 

- 42V 

+42V 

- 5V 

- 20V 

Q 

4 

AZRI 

10.0 kU 
80.0 kll 

A2R3 

464 II 

A2R7 
1.10 kll 

A2R8 
1.21 kn 

A2R9 
5.90 kll 

A2RI0 
1.10 kn 

A3R3 
13.0 kll 

A3R4 
1.33 k.o. 

A3RI 
13.0 kll 
-"W'v--

A3R2 
1.33 kn 

A4R2 
1.10 kll 

NY-

A4R3 
1.21 kll 

A4R4 
5.90 kn 
-"NV--

A4R5 
1.10 kll 

NC~ 

~ 

A4CRI A4RI 
-JW'v-
10.0 kll 

- SV ~ A4R6 ~A4VRI I 80.0 kll 
820 II 6.2 V 

A4R7 
464 II 

-2OV 

+SV 

044 @ - MASTER FAULT CLEAR 

104 AIO- 21B 248 );- +UP TO SPEED 

4 

A2R5 
I kll 

A4 

2 

261ll 

" ' ---

A2R4 
261 II 

3 

4 

4 

A2CI 
.01 JLF 

+SV 

'>o4f1) 

A4CI 
.01 fLF 

3 

A2R6 
I kll 

+SV 

.... -----. 

+SV 

+ 

r 

AIRI 
2.2 kn 

1.3 ms t2 

AIR6 
I kll 

I------l 

TPB 

2 

6 

2 

'--.... / 

+SV • AIR2 
Ikll 

I) e. 

1 

- VOLTAGE FAULT )~ NC 

VOLTAGE FAULT ( B) 042 

+SV 

AIR3 
I kll 

+VOLTAGE FAULT 

)"01 )~NC 
+ SV 

.---------+1--" AIR4 AIR5 
270 II 

VOLTAGE FAULT 

4.7 kn 

VOLTAGE FLT 

-[(-UP TO SPEED) 

+VOLTAGE FAULT] 
10 )'-'-'~ __ NC 0/ ,-------
+ [(-UP TO SPEED) 

+VOLTAGE FAULT] )~ 104 AIO-OSB 

, L 102 AIO- 23B 

(-VOLTAGE FAULT) )~ NC 

"'-"~-

o 

c 

B 

A 



4 

194 809-078 ~) -SERVO READY 

042 (C > +FAULT 

103 A10-21A ~) + START 

el 

124 B02-02B~: INITIALIZE 

+ sv 

B 

;;: 

= 

A 

4 

~ !oJ' t 

3 

UNIT READY 

12 D3D ~ 

13 I ~~~ ':>ol~ .. 1.9 I 141 b B 

POWER UP MASTER CLEAR 

IRI 
22 II 

IR2 
22 kll 

ICRI 

ICR2 

ICI 
60 ~F 

'\ 
',-.---

600 ms 

ICR3 

IR4 
10 kll 

CLEAR 
-

~SI 

P 

01 

~ 

- MAINT MASTER CLEAR 

3 

+ SV 
f 

I d ~~~ 

IR3 
2.2 kll ~ 

3 200 4/'. 

V v 

2&2 k.l1 
+SV 

B2R2 I 
3RI 

4.7 krr 03 

= 

'--/ 

2 

8 

B2RI 
2.2 kll 

i~ 
LV 

1 

-FAULT '~104 A10-12A 
194 B09 - 33B 

252 ~ JA80-01A 

+SV 

B2R4 
2.2 kll 

- READY 
~ 2S2 ~ JA80 -13A 

+ UNIT READY :~ 112 BOI - 24B 

- UNIT READY ~ NC 

- MASTER FAULT CLEAR 
042, 043 

\. 

+ POWER UP MASTER CLEAR, 
I '~NC 

- POWER UP MASTER CLEAR , 
I .~ OS3 AOS - 288 
, L 102 A10-IS8 

MASTER CLEAR, UNIT 
AND FAULT 

2 

ID 

Ie 

B 

A 

~ (;J ~--./ 



DI 

cl 

BI 

A 

(I " 
'--' 

4 3 

+5V 

t 
D4RI 
10 kn 

252 ~ JA80-IIA 28A» - PLUG VALID 
D4R2 
IIV'v-
100 kn 

+5V 

E2RI 
10 kn 

252 ~JA80-12A~> -SEL ADD 4 
E2R2 
wv-
100 kn 

+ 5V 

t 
D4R3 
10 kn 

252 ~JA80-IIB~> -SEL ADD 2 
D4R4 
wv--

100 kn 
+5V 

t D4R5 
10 kn 

252 @ JA80-14A 22B» - SEL ADD I 
D4R6 
IIV'v-

100 kn 
+5V 

t 
E2R3 
10 kn 

252 ~ JA80-05A~> - START E2R4 
wv--

100 kn 

045 A04 -16A 28B X + START 

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

+5V 

DIR3 

233 JA82" 41B 27B » - ( SEC 30 + 32 I 470 n " w. 111 
56.0 I, 
~ DIR5 

233 JA82-4IA ~)+( SEC 30+ 321 ~ 47011 ~ __ _ I W\ 12 

~ 

+ 
D4CI 
.01 ,.F +5V 

182 A08.13B ~):=+~IN:::O::E:::.x ___ -=-______________ ===-___ J 
4 3 

E3RI 
I kn 

2 

2 

1\ ~ 

,~i 

13. + PLUG VALID , 
12. PLUG VALID 

+ SEL ADD 4 
- SEL ADD 4 

56 n 56 n 56 n 
E3R2 E3R4 E3R5 

... SEL ADD 2 

12. SEL ADD 2 

+ SEL ADO I 

- SEL ADD I 

56 n ~ 56 n ~ 56~ 56 n 
E4RI E4R2 E4R3 E4R4 

56 n 
EIR2 

RECEIVERS AND 
TRANSMITTERS 

+ START 

+START ENABLE 

- START ENABLE 

+ WRITE PROTECTED 

- WRITE PROTECTED 

56 n 56 n 
EIR4 EIR5 

+ SEC- 32 

'I 

~/.' 

0 
I 

» 23B 232 JA82 - 22B 

::.~ 232 JA82- 22A 

>~ 232 JA82-26B 
~ 232 JA82-26A 

>~ 232 JA82- 24B C 
::') 30A 232 JA82- 24A 

>~ 232 JA82-23B 
>~ ,232 'JA82- 23A 

'~ 045 A04 - 28B 

)~ 233 JA82-42B 

)~ 233 JAB2 -42A 

1B 
>~ 232 JA82-28B 

~ 232 JA82-28A 

'~ 182 BOB - 09A 
182 BOB-13A 
182 B08 -,14B 

I 

A 



________ IJ 

. 
REVISIONS 

REV. [CO. DUC"'PTION DRFT. DATO CttIC'D 

A PE23000 RELEASED 

REVISION STATUS OF SHEETS B PE489J8 CHG DELAY ON CARD GR 4·4·78 

I 2 3 4 5 6 7 8 9 10 II 12 1314 15 16 1718 19 20 
A A A 

• B A B D 

-
NOTES: 

& TYPICAL CONFIGURATION FOR 

TERMINATORS AT- C2A, AT-C2B 

AND AT - B4A AS FOLLOWS 
2. DELAY LINES ARE CONNECUD TO JUMPER BLOCK AS SHOWN 

; 
2 

IN DIAGRAM BELOW. ACTUAL DELAYS ARE SELECTED DURING C 
MANUFACTURING. THIS DIAGRAM SHOWS TYPICAL CONNECTIONS. 
DELAY TIME FOR EACH DELAY LINE PIN RELATIVE TO PIN 6 

3 INPUT IS SHOWN IN CHART BELOW. 

1 4 PIN DELAY TIMES INS) 
BI A2 

5 5 10 
1 5 4 10 20 

6 JII 
ns 9 

3 15 30 I .. ~ I 6 
INPUT 

2 20 40 

J~ I: I~ I~ I: 131:~ II I~ I 25 50 
6 5 4 3 2 II 10 9 8 7 UNUSED LOGIC ELEMENTS I 7 13 30 60 

I 
, , 

TYPE LOCATION OUTPUT 12 35 70 . ~ 
I 8 

PIN(S) II 40 80 11,12 GND -5V 10 45 90 
145 AI 9,10 9 50 100 
1645 02 8,9 

I 10104 A3 2 Ty yZ B 
10102 82 9.15.14 
10125 03 12.13 ~-GND 
10131 83 2.~;/;~58 { -GND J ZOO EZ THRU 

~~ ,[,. 34B + 5V 

~~ -=7) I 99C2,,99C3 
• +5V 

~)-GNO 'l'.01/,-
~>-GNO . ~)-GND OIB -5V- I-
~~ ~> I9sCI-9sc5 I 9sca' -5V 

~~ 
T·OI/,-F ~15/'-F 

~-GNO 

~~ 
~)-20'7 

I9SC7 . 
• -ZCN 

1"6.8I"F 

~)+20V 
I99cI 

• +zov A 
I,OI/'-F 

DRAWN M.ANDERSON '-'i-~ DATA LATCH ~~D~ ~"';; I C CHECKED 
DIAGRAMS 83322680 C 8 

ENGINEER ..$.J!.IJ-~, Po 17/; NO .. MANOALE 
g~oss REF O~I SHEET 

10'3 , .... 1-31 APPItOVED OI.,IION TYPE -HLRV LOC- A2A05 . I - .. - ................... _-

~ t • '-----' '. / 
'----~ ~ It; tI ~., 



-.-' 

4 

c 

B 

(j 

IC2 
.I,.F 

o 
,,,_/ 

3 

AT-B4A-4 AT- B4A-5 

AT-B4A'-3 
v 

AT- C2B-3 

4 i(l. 

"'"--" '~/ 

2 

AT-C2A-7 

~---~w- MI"'M nc.AU Uf.I.IA » ........... 062 AOS-agB 

L-__ +_~I/V'o TmrM rU;.MIJ UMIA )~062 ADS-lOB 
A3R6 

ANALOG DATA TO 
READ DATA 

2 

+ ADDRESS MARK DETECT 
053 

I~ )~NC 

o 

c 

.... 

B 

A 



c 

B 

A 

",--" 

4 

+5V 

122 B02-29A~> -READ GATE 

+5V 

E3RI 
3.31t.D. 

3 2 

+PULL UP »27B 112 BOI-2IB 

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

+5 V 

)6 ,+ADDRESS MARK )~ NC 

_ POWER UP E4CI 
28B) MASTER CLEAR T 2200 pF 

044 A04-07A ~~-------------L---------r~~--------------------------4-------~~----------~ Np~ ~~, -TPF 

052 ( A) + ADDRESS MARK DETECT I - I 

NOTES' 

& 
& 

REV D OF CARD AS SHOWN. 
REV C 8.66 kll. 

REV D OF CARD AS SHOWN. 
REV C 2.9 flS to. 7 ~s. 

4 

f * '---" 

E2CI 
3300 pF l' 

3 

+5 V 

EIR5 
7.15 kll 

6 

+5 V 

',---" 

+5 V 

AICI 
1000 pF 

AIR2 ~ 
12.7 kll L.!J 

LOCK TO DATA AND 
ADDRESS MARK DETECT 

2 

',---" 

TPE 

fjo ~ 

o 

c 

B 

A 

'-.0.-/ 



I! 

fJ ~ ~ • 
----' ,---",/ -~ ~ --/ 

- . - I . 
REVISIONS 

REV. Eca. DESCRIPTION DRFT. DATE CHK'D 

A PEZ3000 RELEASED 

REVISION STATUS OF SHEETS S PE55604 CORRECT D:AGRAMS CB 2_8_8 

C PE602fiO CHANGE BUV eB 10'27. 

I 2 3 4 5 6 7 8 9 10 II 12 1314 15 16 17 18 19 20 
A A A A A 

I B B A A A D 
c B C A A 

NOTES: 

I. TYPICAL CONAGURATION FOR 
TERMINATORS ATA3, ATB2, ATB3, 

ATB4, ATC3, ATD4, ATE2 

AS FOLLOWS 

i 2 

: 3 C 

1. 4 

1. 5 +20V 

kO» 
261 JA81-13B 

6 +20V 
+20V 

99RI 
270n 

~ 7 .. 
+ISV 

I 8 t 99CI 99VRI 15V 151'F GND -5V 
NOTE: 

2. SEE LOWER 
LEFT CORNER TPA TPZ 

~ 
~ 

-20V yy -2OV UNUSED LOGIC ELEMENTS ~-GND 98RI 

• THRU {34A -GND l 270n 
TYPE LOCATION OUTPUT 

-15V B 
PIN (5) 

~~ J:98CI 
98VRI 15V +r- 15 P.F 10131 E4 2,3 ~-GND 

+5V 10116 EI 14,le 

~~ 
261 JA81-IIB 

10116 C3 2,3,14,15 08B -GND ~> I ~ I 
10125 D4 4,5 

4~ 
+5V 

L99C2 199C3 I~;5~,.F 
• +Sv 

~-GND 
JI51'F I'0.II'F - ~-GND I' t-

~~ DELAY TIMES NSI 30B -GND 
PIN 

81 A2 ~~ OIB -ev 

JJ8C2,98C3~~C4-98CI~ 98C16,98C17 -5V 5 5 10 ~ -5V 
4 10 20 rl51'F To.l,F TO.OII'F 6 NS 9 
3 15 30 I I 

INPUT 
2 20 40 

5, 14 ~ 121;1 I~ II~ I:: 110 

~ 
2. DELAY LINES ARE CONNECTED TO JUMPER BLOCK AS SHOWN I 25 50 6 5 4 3 2 II 109 S 7 -5V A IN DIAGRAM BELOW. ACTUAL DELAYS ARE SELECTED DURING 13 30 60 261 JA81-03B 

MANUFACTURING. THIS DIAGRAM SHOWS TYPICAL CONNECTIONS. 12 35 70 I " I DELAY TIME FOR EACH DELAY LINE PIN RELATIVE TO PIN 6 II 40 80 
11,12 INPUT IS SHOWN IN CHART BELOW. 

10 45 90 
9 50 100 _. ~~.,~ ~~ .~ COD. 'D'N' I C 

CHECKED DIAGRAMS 19333 83322680 J C 
ENGINEER LJ. a.u.~..£~_ l~hT NORMANDALE CROSS REF SHEET 

I OF 5 .rAGE 1- 35 APPROVED I DIVISION TYPE' BlZV LOC A2A06 NO 061 
~ . - .. 



DI 

cl 

B 

A 

4 3 ... 2 

+e V • AT- A3-S 
A4RI 
1.78 kn 

-DATA A4R2 

123 8D2-33A ~ STRDBE LATE 2037 kn. 3 4 
10104 ~ 

S 
A4CRI A4R3 

3.48 kn AT-A3-2 

+S V 

t 
14t 

A4R4 3.48 kn- S. I V 1018 kn 

. II 

-DATA A4R6 A4RS ~ 10 
)'~ )I ) 

123 802-318 ~> STR08E .EARLY 2.37 kn AT-A3-4 
~ 

AACR2 
T ~ 

2 , , 

. DL-AI ~ 

J :1 
r "''')! 

~II .20ns ~ .. I .. I. i ... I. 1 •• 1 .... 1 .. I.... a ____ 

!! 

7 A38 

2 

098 - MFM READ DATA 
052 A05-0.48 ~ 10102 \~ I ",," 

052 A05_038~~+~M~F~M~R~E~AD~D~A~TA~----~f-~~~=--1)--r-r--~lt~::~~~--r-~~~~~-1J 

'.-------' 

012 AOI-24B~ + READ REF CLOCK 10 7 
] RCVR 

012 AOI-238~ - READ REF CLOCK 9 
10116 

""\..; 
C38 

C3RI 
~29 VR 

11 
C3R2 

100 n loon AT-83-7 

+SV~ 83R2 

122B02-29A~> -READym! ~kn + 5 V • \---------------.... ---.------

NOTES: 

& 

B3R3 l83R4 
I kSl. ~ 1.78 kSl. 

- ADDRESS B~ 2.37 kSl. 
NC ~> MARK ENA8LE I kn _ Q2 83RS 

REFER TO' CROSS REF NO 061 
FOR TERMINATOR CONFIGURATION 

4 

• (-

83R8 
3,48 kSl. 

- 5.1 V 

'-...-./ 

83R6 
3,4Bkn 

B3CR2 

15 

~ 

AACI 
220 pF 

:1 

o 

AT-82-6 

+ DELAYED 
DATA STR08E 0-< A )063 

c 

B 



"-.. _/ 

c 

B 

A 

(j ~, 

4 

06H A /DELAYED OATA STROBE ~fI)A 

+ FEEDBACK 
064( C) CLOCK f'ULSE o---!!-j0B 

NOTES: 

ICS 
ZZ pF 

~ REFER TO CROSS REF NO 061 
FOR TERMINATOR CONFIGURATION 

4 

"-..---' 

AT-BZ-3 AT-BZ-S 

IR4 
5011 kl1 

3 

ICI 
ZZ pF 

IR5 
5011 kl1 

+15 V 

'",-~ ....... / 

ICZ 
o,II'F 

1C3 
o.II'F 

IR6 
33 kl1 

IRI 
IR7 llRB l 10 kl1 
100 kl1 ~ZZO kl1 ~ T1iil 

TPW 

~, 4 

-,../' 

2 

AT-EZ-3 

AT -EZ-Z 

3 .. veo OUTPUT 

Z _ -veo OUTf'UT 

,..---------- -------, 
I 
I 
I 
I 

I 
I 
I 
I' 
I 
I 
I 

ICRI 

IRIO 
8Z 11 

I 
L~V 

CR3 

IRII 
33011 

IRIZ 
47011 

veo OUTPUT 

2 

IRI3 
10 kl1 

3RI 
10 11 
2kl1 

VOLTAGE CONTROLLED 
OSCILLATOR 19.34 MHz NOM. 

~_/-

o 

c 

B 

A 



c 

B 

A 

''-.-/ 

4 

DATA 
WINDOW 

3 

TPX 

+ 

AT-D4-2 

D3CI 
D3RI 220 pF 
390 n IE-, 

-5V~1 
AT-D4-7 

10 

062 (B ,+ DATA STROBE 

+5V 

./' 

1'7~ 

~kfh!~d 
IB3R9ifJ~' ,,61.~ , 
.78ka .J L.~ V?t' ~ or' fUJ""'r 

- ( LOCK TO DATA "'res 'LARK I I B3RI0 

053 A05-30B~> 203~1l. ~ 
NOTE: 

& REFER TO CROSS REF NO 061 
FOR TERMINATOR CONFIGURATION 

4 

{iI ~-

B3CR3 
B3RII 
3048 kll. 

-5,1 V 

'~ 

14 

3 

6 

9 

'-------'--

II 

10 

7 

2 , 

'112 +READ CLOCK )~ 112 BOI-3IB 

AT-C3-6 

I'~ TKOAU UAIA )~ 112 BOI-3IA 

dtI/& 
/k!jJa4tfl/ tf4 I 

AT-B2-2 

AT-D3-6 AT-C3-5 

CLOCK DATA OUTPUT 

2 

~ 
, .. 

II 

o 

c 

B 

A 

~' 



'_/ 

981108 
!IF!I DATA 

DATA TP'f 

El-7 

\/CO 

DATA 
WINDOW Tf'X 

E2-IS 

QUAD CLOCK 

03-14 

D's f:NA8LE RESET 

cl 
02-14 

D's ENA8LE 

02-2 

1'$ £"ABLE 

03"-2 
Is "ENABLE ftESET 

82-9 
FEEDBACK PULSE 

112-. 
REFERENCE PULSE 

82-4 
PUMP UP 

82-11 
PUMP DOWN 

278 
NRl READ DATA 

268 

READ CLOCK' 

NOTE: 

A 

() Ii f\ ~ 

~ 
,-.. / ,,"-/ ---_/' 

4 j 3 + z 

jj 11 U H ff---'- fl' 
L-______ ..J.,~, .... _~ \,:'. _..I L . 

~' n n nn ' n ',"n' n' L 
~ LJ YV V Yi. 
___ ~ ___ -------"I~j ,1 in n,-----,---
____ --,---___ ~ , ~ A :~1--' __ 

Jl nn n n n, ni--' __ 
Jl ,n 'fJll 1m ITT rn fTlLl..-l __ 

r" ~ ,I :: 

.--J.. A )J. iA M ' ! A At. 
.. , ~, ~, 

• ~ •. 1 ~ • 

..J II AJ A Ai Ai ..... ! __ ...:--__ 

DASHED LINES INDICATE PEAK SHIFTED DATA', 

2 TI"'T2"" 2SNS WHEN STROBE PULSE IS CENTERED IN WINDOW (TI+T2), 

TRISE· TFALL"" 3NS. 

READ PLO TIMING DIAGRAM 

4 3 2 

II 

B 

A 



I, . 
REVISIONS 

OEV ICO DElCItIPTION· ",,", CAn _'D 
A REL.EASEO '" 

REVISION STATUS OF SHEETS 
.• ,0, 

I 2 3 4 5 6 7 8 9 10 II 12 1314 15 16 17 18 19 20 
A A A 

) 0 

. 
[ 

I 
" 

C 

.. '. 
, 

, 
.. .. 

~ 

, +15V i. 99C2 J. 99C3 -99C7 '.' 

E4CRI ''JeosI'F 1:' oOlI'F ~) +20V • +20V .. 
E4CI ::E99cl 

"Et9 +I
V 

E4RI " 

I 407 n ' l' e~S,.F -... B 

~) +5V • +5V 12 7 ::E99CS 199C9-99CII 

~ 
+15VR 
~ ·le08

,.F 
l'0OII'F 

327 , E4 

t 
, 

,~~ -GND 1 " 
.. ' TPA TPZ 

-15VR PQ- .. r r - ~ -~ND l-
I 

3 -XV' 
HR2 .. 

~> -20V " 407 n . 20V 

-15V,: 

E4C2 .±98CI ,~ 98C2-98C9 
E4CR2 ~ 1500pF . ~6.8""F IoO'I'F' 

"".,' .. ,4. -= 
, 

ORAW' ",./5-.zL- 3.7.7~ coo.,,,,,,, Ie 
'H'"'' D/A FUNCTION GENERATOR 19333 83322680 A A 
l:"'jt;INEE'" I NORMANDALE DIAGRAMS 

CROSS REF 
071 SHEET I OF 3 rAGE 1-41 .. ~~PQ~'.~D I O1VISION TYPE I JLQV LOCI A2~7 NO 

~ . 

"'~ 
iii f ~ .~ 

~ 
, • -----/ 



',--, 

c 

B 

A 

c fI 

~ 

4 

194 B09- 29B ~>, + LOAD HEADS 

194 B09 _ 12B 08A>,~_+_R,-,T.::Z ____ -+-_....!.!J " "I 

+ VELOCITY 

192 809-13A ~> INTt:GRATOR CLAMP I 91 

~ 

E2R9 
10.0 kll 

-15V 

3 

C4R4 
1.96kll 

+ISV 

-15V 

DICR2 

DICR4 

2 

i2~~.f ~ -ISV 

DIR5 
7500 kll 

DlR6 
31.6 kll 

DIR7 
31.6· kO 
-'WY-

DIR8 
51.1 kll 
-'VIIv-
DIR9 

909 kll 
-'VIIv-
DIRIO 

909kll 
--'VIIv-

DIRII 
61.9 kll 

:;"1 

'~' 

10 

E2R4 
2.15 kll 
'i:OOMn 

E2RIO 
9.09 kll 

11- ~ 
'~ 

DIVRI DIVR2 

10V DIRl4 10" 
90.9 kll 

DIC2 
330 pF 
\I 

?- I +SUMMING AMP OUTPUT )~092 A09-l8B 

- t 
-'ISV 

+5V Jl -15V 

073 A 8.2S kll 2.2 kll 
( +COARSE ,POSITION ERROR A2R4 I C4R3 

228 ) COARSE - I 
192 809-168, +INTEGRATED VELOCITY ~ 083 A08-08B 

23B +FINE POSITION NOTCH AMPUFIER 9~:~ I .. VELOCITY ~082 AD8-02A 
085 A08-09A~ 

C4R5 
56J" -I'·' .~ : ::::: :::; -;,:, ---- ---- : oM : LE.'£ ~,nr 

202 kll 
+5V 

NOTE: 

& REFER TO CROSS REFERENCE 
FOR CABLING INFORMATION. 

4 

NUMBER 341 

3 

SUMMING AMP OUTPUT 
AND VELOCITY 

2 

+VELOCITY TRANSDUCER 

II 

o 

c 

B 



I 

D 

c 

BI 

A 

~ 

4 

~' - FORWARD SEEK 

+15V 

D/A CONV f "'" 7:: D4 

: 16 14 

10 8 
!.l. 4 

12 

+5V 

16 
8 

-15V 

+15V 

~""'K'" 

-15V 

~ 

3 

D4R2 
1000 kll 

04CRI 

B4R2 
1000 kll 

D3R3 TPX 
10.0 kll 

-'15V 

C2R8 
e.t9 kn 

-15V 

-15V 

2 

~~R98kll 

16 

C4R9 
9.09 kll 

2 B09-07A ~ _ EVE~~"" 19 218, R 
192 B09-08A ~ 

15J !~~ I n I +COARSE POSITION ERROR <A )072 
~~~~~~~ __________________________________________________________ -L __ ~/~ 

194 809-31A 02A»~_+:..;S",E",R!.!V~0~FA~U:!!~,!:r ________ ~~ 51 

4 

II f .'-....-/ 
~ 

SEEK DIFFERENCE 
GENERATION 

2 

~ ( • 

D 

c 

B 

'-....-/. 



\.I (j t () 

",--/ 

t 
REVISIONS 

REV. ECO. DDCRIPT10N DIOFT. .. n _'0 
, 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 A A 

• D 

-

UNUSED LOGIC ELEMENT 

I TYPE I LOCATION I OUTPUT J 
PIN (5) 

I 200 I EI 1 2 
C : 

+12 V • ~ 

I +12 V ~ -b. 99C5 ,99CS 
NC 

E3CI 
99R2 

r--jt;-
1001l 

199VRI toOIp.F 
12 V 

I B 

+20 V 99RI 
1~7 8.2.n 

+ ,L-~9CI 199c2 

+ 15 V 

4 + 15VR 99CRI 
~>+20V 

IlL 

327 ~ ;:;:::S08 p.F TOOl p.F 

!L 99C3 199c4 • +20 V E3 

rSoS p.F roOi p.F 
I-- C4R2 + TIE HIGH ~ L -15VR ~ ;;. 

~> +5V -= -= ~9 kn +5 NC 9SRI 
!L99C7 I 99CS-99CII lOll 
TS.s p.F ToOl p.F TPA TPZ ~ 3~B -15 V 

-= -= Y I -20 V 

_I 
~~BCI ,~ ~5-GNO f 60B p.F fOOl p.F 9BCRI 
+ 9BC2, ~ GNO 9BC3 

~> 5V • -5 V 
W;C2 ~ A J:::~~~~F • 

~ Ib~o pF -= 
~> 20 V . 20 V 

19Bc5 J oOIp.F "'"' 1 rm (J,,J,_ '-l-Z~ COD' 'D'NT I C 
A I A ","EO ACCESS CONTROL NO.2 DIAGRAMS 19333 83322680 

ENGINEER NORMANDALE CROSS REF 
SHEET I OF5 I PAGE 1-45 APPROVED I DIVISION TYPE' ELUV LOC: A2AOB NO 081 

£ 



4 

082 A08-IIA 24B» ... _+~RT2=-________ ~ 9, 
165 A06-14B 24A»~-+""IN,,"IT.:.:I:::AL==I!:.ZE::.....------.!.Q 'v'"--" 

')08 

3 2 , 
A08-

-(RTZ + INITIALIZE) »25A 193 809-27A 

2 BO ~ -RTZ SEEK ~ 141 6 +RTZ )~ 10 ~ A08-
I 3 2-30B----,. 5 B3B ,--- 082 A08-24B 

183 B08-IOB~> +REVERSE EOT PULSE 

194 B09_06BJ..Q!,.') __ --'(.::LO::.A::D~+:..:R:..:T..::Z:!...) ____ -._~ ----,/ ; I 
193 B09_30A~>r---S"'E=E:.:.K-------...!:l] .- L 

c I 192 BD9-22A ~) +CYLINDER PULSES 

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

B 

-15 V 

A 

A 

194B09-26A~) +(UP TO SPEED.~UNLOAD HEADS) 
I 

~ ~ .. 

TPC 

A2R2 
~4kll 

A2R3 
511 D. 

'----" 

+5V 

A2CR2 A2CR4 

A2R5 
511 D. 

3 

+12 V 

A2R8 -6 V 
4.75 kn 

'-.-./ 

+15 V 

IR3 
61.9 kll 

B2RI 
3.9kll 

IR4 
909 kD. 

VELOCITY EDT 
INTEGRATOR 

12 

A 

'").o~ 0 FORWARD EOT ENABLE >~ 183 B08-16A 

+5 V 

B2R2 
3.9 kll 

REVERSE EDT ENABLE )~ 183 B08-IOA :>og 0 ,--

FWD I REV EOT ENABLES 

2 

"'-..-/ c • 

c 

B 

A 

'-.....J 



--' 

D 

c 

B 

\I. ff 

~ 

4 

072 A07-27B~) +:tNTEGRATEO VELOCITY 

192 B09-14A ~) - GATED CYL PULSES 

084 ( A ) -OFFSET COMMANO 

192 B09-06A ~) +(FINE. HEADS LOADED) 

3 

+5 V 

2RI 
511 11 

2R2 
511 11 

'-

+ 15 V 

~klll 

2R3 
5,,62 kll 

2 "G 

7 

I 61J I 8 G 

+12 V 

10 

II 

1 4-::;~' .. n 

B2R3 
3.9 kll 

+~v 
B4R2 
33.2 kll 

-15 V 

~ 2RG 511 11 

12 

13 

o.i I£F II I 
L-_+I( 

B4CI 

8 

I ms G 

192 B09-04B ~) +SLOPE'~ c..,,~ ~!. ~ -=-,p 91 

150 pF 

-1(-
BICI BIR5 

~G 10.0 kll 

BIR3 on 
In 1'\ kn.-L-....!. A 1 ~A03-09B ~) +TRACK SERVO SIGNAL 

,,~ ~ G 

BIR4 
5,11 kll 

t 
-_15 ___ 

4 3 

~ oC> 

.~ ----,/ 

2 

15 

-5V 

+5 V 

04R2 
309 kll 

2R8 
5.,62 kll 

9_. I ~!J 
})8 - FINE ENABLE »23A 183 B08"28B 

2R9 
3.83kll 

-OFFSET COMMAND PULSE )~ 193 B09-05A 

+ [OFFSET COMMAND + 

II -(FINE. HOS LOD)] )~ 092 A09-27A )0 

FINE POSITION SIGNAL ( B )084 

FINE ENABLE OFFSET COMMAND 
PULSE" AND FINE POSITION 

2 

D 

c 

B 

A 



c 

B 

A 

'~ 

4 

122 B02-29B ~> -SERVO OFFSET NEGATIVE 

122 B02-28B ~> - SERVO OFFSET POSITIVE 

3 

+5 V 

D4RI 
3.9 kll 

+15 V ... ----,,-----, 
C4R3 C2R5 

+5 V 

D/A CONV I 
986A 

" 1128 
C4 

, I:: 

'I~ 
4 

NC~> NC~> " NC~> 0

1 

NC~> ,I NC~> .1 NC~> ~I ;v I 
2 

-15 V 

083 (B) -FINE POSITION SIGNAL 

4 

~ " ~ 

IQ,O kll 1.96 kll 

~C4CRI 

, C2RII 
1062 kll 

C4R4 
7.5011 

3 

12 

'''---./ 

OFFSET ANALOG 
8205 kll 

C2R7 

2 

C2R9 
10.0 kll 

C2R6 
10.0 kll 

C2RB 
5.11 kll 

DIR8 
3,.83kll 

DIR9 
19.6 kll 

DIC2 
150 pF 

'I 

-15 V 

10 

10 

8 

DIRI 
2 kll 
100 kll 

- OFFSET COMMAND 

TPF 

+ 5V .. ·-,.-----, 

12 

10~ 

C2RI0 
82.5 kll 

C3R5 
2.2 kll 

OFFSET COMMAND AND 
FINE POSITION ANALOG 

2 

~ t 

FWD OFFSET 
1o_,.....--

n GATE 19 
926 

~ 
12 

REV OFFSET 

16 

.. 

A07-15B 

A09-06A 

o 

C 

B 

A 

,._ ... / 



v ! 

4 

084 (C ) + FINE POSITION ANALOG 

c 

B 092 AOS-24B 33A») + ON ,CYLINDER SENSE II 

193 B09-03A~)+ON, CYUNDER 13 I 

A 

4 

'-..-' 

3 

3RI 
303 Ul 

EIR4 
6.8 on 

"-....... '-

4RI 
303 kll 

0lR6 
17.8 kll 

"--_/, 

2 

:>~' I 

3 DIR3 ~ DlR4 2 kll 2 kll 
'100 til 100 kll 

-15 V 

~ .. 
'-,' 

+ FINE POSITION 

'D'IRIl 
56.2 kll 

DIRl2 
34.8 kll 

NOTCH AMPLIFIER ») 09A 072 A07-23B 

Dliu3 
100 kll 
Ii.ii1 

tjR~n +15 V---"NI "4 

+I~V~"'¥~--~~--------------------------~~--------------------4 

10 

12 

3 

+5 V 

EIRI 
202 kll 

8 

4 

+5 V 

EIR2 
202 1<11 

5 

FINE POSITION NOTCH 
AMPLIFIER 

2 

II 

D 

c 

B 

A 



o 

C 1 

-+ 

B 

-

A 

· _____ ~~ ___ J._ 

4 , 3 .. 2 I 
REVISIONS 

/OEv1 ECO. DESCRIPTION I .OFT·I ... TO I CHK" 

REVISION STATUS OF SHEETS 

: 1 ~ I: 141!S 16171819110111112[13114115116117118119120 

II I III 0 

UNUSED LOGIC ELEMENTS 

TYPE 

140 
200 

.- ,-I I -,-T 1 --'1 [. [ T ,'- T' I ,------,---, I 306 

/\ 31A +42 V L..0, 31B 041 A04-32B 

JA09- 32A 691CII F +42 ViOl A10-32B 

282 ~J200-05~ 32B T 0 I" 271 ~ JA81- 14B 

JA09-

282 ~J200-08 03B): 

33B ~ ±:L 99C6 • +20 V -f
3A~+20V 

~ r 608
1"F 

~ +20.V ~ 101 A10-33B 

!.L 99C7199C8-99C10 • + 5 V 

~OOII"F 

~> -GNO -= TPi TP1Z 

~> -GNO -~~ ___ ----.J 
~>-5V >--'-'--~:::r:;-:-::--:::-r~--~~' 5 V 

~===r~~-----------------------. -20V 

-20 V 

C-::-i-"'=:1":-:------.-------===-= 101 A10-02B -42 V 

-42 V 
041 A04-03B 

LOCATION 

02 
EI 
AI 

) ~D· IDRAWN J"wCc J ry 1-
~CI(E~ • 

I APPROVED 

4 -I 3 .. 
.. 

" 
~ '-_/ 

OUTPUT 
PIN (5) 

3,6 
6,12 

12 

NOTE: 

& REFER TO CROSS REFERENCE NUMBER 341 
FOR CABLING INFORMATION 

C4CRI ~9CI +20 V 
I 

• +15 V 

:J.99CI l..99C2,99C3 
J608~Fl'001I"F 

~ 1500 pF t 
12 17 

4 + 15VR 
327 
C4 

II 
-15 VR 

8 
C4CR2 

'I I' , SWITCHING MODE 
DIAGRAMS 

TYPE· FLPV 

2 

-~ 

10 

C4RI 
4.7 jJ, 

~C4R2 
407 jJ, 

f 

99RI 
200 jJ, 

f99VRI 
12 V 

• +12 V 

J..99C4,99C5 

I-____ -'TOOI ~F 

• 

• 15 V 
J.-98CI J.- 98C2.98C3 r60S I"F100II'" 

C 

I+-

B 

I-

A 

A 



c 

B 

A 

~ 8' 

4 

084 A08-26AO~> +FINE POSITION ANALOG 
1400 TPI) 

NC~>+FINE POSITION ANALOG 
1200 TPI) 

,,-,' 

083 A08_22A~>+[OFFSET COMMAND+-IFINE HDS LDD)] 

JA09-
2.82~J200-11 ~~> -42.V EMERGENCY RETRACT POWER 

194 B09_13B~,>--,-+H:.::EAD=:::S~LOA~~DE:!D~ ____ !.!..I ---,/ III 

4CRI 
072 A07-28B ~> +VELOCITY TRANSDUCER 

4RI 

~'-"'~/ 

3 .. 

-15V 

-15 V 

"~ 

2 

9 

,~ 
.,. 

~ O-~ 
-1,oV .. SI V +SI V +100 V 

HORIZONTAL INPUT 5B 
VERTICAL OUTPUT AR5- PIN 9 

"-, 

'" 8 +ON CYLINDER SENSE ~085 A08-33A 

~ S~S 193 B09-15A 

-5 V 

2RI 
511 n 

QI 

IR3 
1.2 kn 

-5 V 

Q2 

- EMERGENCY RETRACT 
POWER ENABLE 

JA09-

~08B)~282§1 J200-14 

JA09-
+ EMERGENCY RETRACT »09B)~282fA31J200-o1 POWER ENABLE :r-- c:J 

192 B09-07A~ -FORWARD SEEK -'FORWARD SEEK 
093 

192 B09-08A~ -REVERSE SEEK -REVERSE SEEK 

072 A07-2SB~ +SUMMING AMP OUTPUT +SUMMING ANO OUTPUT 093 

4 

4,64 kn 
-'VIIIr--
7R8 

+12 V 

4 10 

3 ~] C~~:TR 

'" 2G AR7 I! 
7 '" 
6 :1 

t~ 
+ 1.75 V +3.!5V 

H 
L 

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

22B HIGH 

-=>0- ()<I +SWITCHING MODE ENABLE ( D) 093 

.. 8 f : f ~ 
- 3.5 V -1.75 

7R7 
3,lS kn 
--'YV\ 

5,C 

fR9 -5 V 3.83 kn 

-5 V 

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

22B LOW 

ON CYL SENSE EMERGIENCY RETRACT 
CONTROL Ai'll SWITCHING MOOE 

2 

II 

D 

c 

B 

A 



4 3 

194B09-2IB~~ 

194 B09-25A ~) -LUAU M~ALn) , .. d 

c + SWITCHING MODE ENABLE 

165 B06-178 ~>,.~+_,,-,,,,-,-7 ______ --1 __ ..!;"~' , 
192 B09-30B ~> +CYL PULSE BLANKING .v , 

1.18 ms I 

B 

092 

A 

4 

~ • " 
.'-...../. 

2 

JA09-

~... "URH~NI .~~A"" »~I~)~Z8Z~J200-15 10 

CZR8 
.0039 ~F 

'--~ 

TPY 

-5 V 

+4' V 

Z701l 
9RI 

3CR3 

3CR2 

3R3 
270 11 

}-
-42 V 

9R3 
51111 

9R4 

~ 11 + DRIVE »)~II)~282~J200-13 
TO POWER 
AMPLIFIER 

-DRIVE 

9R5 
8Z0 11 

3R6 
82011 

~(;,,4-2. 

c 

~ .. -"RIV~ ! I »U"~)~282§]J200-10IB 

511 11 f 3R4 

A 

POWER AMPL CONTROL 

2 

,~ • • '-...../ .. 



~ 11 ~ -6 

'_/ '-........--/ "--' 
~ ;:s .., " 1 

~~ 
REVISIONS 

EGO DESCRIPTION DRFT :"A'( " .. , , PE230QO RELEASED 

REVISION STATUS OF SHEETS B PE48961 CHANGE ONE - SHOT VALUES CB 2-B-80 

C PE5S411 CHANGE PC BOARD 

I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 20 0 PE5S865 UPDATE SCHEMATICS 

E PE5S928 CHG RES. VALUES M' 7_8-S0 

A A A A F PE60143 CHG SPEED DETECT. CRT '" :I -03-

o B A A B I D 
C C C C 

D C D D 

E C E D 

F F F F 

I-

c , II 

""/'" I 
~ +15V 

f'5V 
I 

NOTE: r o1UF I' & REV. K AND BELOW AS SHOWN BELOW. " +42 V 
SEE CROSS REF NUMBER 104 FOR REV. L LOCAL/ REMOTE -SWITCH 091 A09-328 

-. ~ 

ANO ABOVE. ON CARD EDGE 

B 

~ 
091 A09-338 y> +20V II +20V 
091 A09-33A 

I~ 
A 091 A09-028 y> -20 V NC 

2~ 091 A09-02A 5 , 
3 ,--- LOCAL 

c8 ~>+ V I 9gel - 99C9 
" +5 V 

~ ~ " SS REMOTE -:J'0OII'F 

rJc~ 
161 

CICI CI 
3300 pF 13 

40p.5 ~ 
TPA TPZ 

~;-GND ::r:: I '---. 34A) -GND -
~> -sv 

19BCI 
II - 5 V 

Z J .01 ~F 

~ 
A 1 J 

APPLICABLE TO ASGV REV S a ABV 
DRAWN 1M il,J. 7-'1-77 INTERLOCKS AND SPEED NORMANDALE C I 83322680 CHECKED MAGNETIC rERJrHERilLS INC DETECTOR DIAGRAMS OPERATIONS J F 

ENGINEER n~1':"",c~,,()'. CODE IDENT CROSS ISHEET I PAGE 
APPROVED TYPE' ASGV LOC:A2AIO 19333 REF NO 101 10,4 1-58.1 

4 3 ... 2 1 REF 83215710 



c 

B 

A 

4 3 2 

JABO-
IIR2 QII +5 V 

-PICK RETRACT RELAY )~~ 312@lJ18-09 
IIRI 
I.B kll 

043 A04-15B ~)+(-UP TO SPEED + VOLTAGE FAULT) 

+5 V 

E4R2 
I k!l 

104 (A) -SPEED PULSES 

103 (B) + START 

IICRI 

E4CRI 

I k!l + (-VOLTAGE FAULT .UP TO SPEED. 
-POWER UP MASTER CLEAR) 

+20V 

Q9 

+ SPEED PULSES PRESENT ( H) 103 

-(START + SPEED PULSES) 

011 AOI-33B +20V >~ 

A3L3 
PACK 

COVER 
SOLENOID 

103 0- START ?!J"'S~ ) 
P",/s..e J(~V@ /f,fe. 

E3C3 -READY 
.01 p.F 4 ALERT 278 

043 A04-07A~ 15 s ~252~JABO-13A 
-POWER UP C /' MASTER CLEAR -POWER UP CLEAR J L.r 41 C 103,104 

SPEED RELAY K-B3& 

$ Gr4-1 

232 JAB2_29A~)-POWER SEQ PICK i - -l---~ 
I 

: N.C. L::'"I I 

START RELAY K-A3 & ~ '- _ I J 

232 JAB2-298 ~) -POWER SEQ_ 4oL.::b 

B3CRI IB3CR2 LOCAL 

Lif-----O I S I 
REMOTE 

LOCAL 

I 
I 
I 
I 
I 
I 

<-5 V 

A4RI 
10 kll 

A4CR2 

A4R2 

100 kll 

+5 V • A4R3 
10 kll 

1--0: 
'-'<"'>---'-~'Y-y 

100 kll 

REMOTE 

+ REMOTE START 

NOTE: POWER SEQ PICK OUT )~ NC 

& REFER TO CROSS REFERENCE NUMBER 341 & SPEED RELAY COIL SHOWN ON CROSS 
FOR CABLING INFORMATION. REFERENCE NUMBER 104. 

& START RELAY COIL SHOWN ON CROSS 
REFERENCE NUMBER 103. 

4 3 

• , .'-........ / '--_/ 

POWER SEQUENCING, READY 
ALERT, SPEED PULSES 

2 

'--.-./ 
, ,. 

103 

.~ 

D 

c 

B 

A 



c 

B 

A 

i {j ¥ f) 

'-......-' ',--' ~' 

4 3 2 1 

JABO-~02~ A~S2-NO 04A)~) +HDS LOADED +HEADS LOADED 
~ 194 809-24B 

IOCR I 
-START 

A3Ll 

+ SV 

MRS 
~.9 kn 

NC~) -~TART _I u w, __ _ ~_ w.--J--q 

2S2 ~ JABO - OSA ~ 

102 ( 0 ) + REMOTE START 

+ 5V 

A4C~ 

' -I 

102 (H) + SPEED PULSES PRESENT I ' ... ~ 

194 B09 - 21 B ~) -HEADS LOADED 1 ' \ 1 

+SV 

JO.OII'F 

13 

104 0 ~UP TO SPEED 

- POWER UP CLEAR 
102 

& 
SPEED XDUCER SIGNAL 

NOTE: 

& REFER TO CROSS REFERENCE NUMBER 341 

FOR CABLING INFORMATION. 

~ REV L a ABV AS SHOWN 
REV K a BLW IORI-2.2 kO 

4 

12 

12 

17kll 

3 

+5V 

B2RI 
I kn 

D4CR2 

D4CR~ 

+20V 

10 

47 kn 

47kll 

27kn 

~1U,JS 1S~~ t::lPF JABO-

IOR2 
+BRAKE )A~ 302 8 

~+20V 

START )~~ ~02 a AIS4-C 

7CRI 
70 5:~r;e, m f4-C-

JA80-

1-' '"- "M"' )~~~02~~KS-4 

07 

- START PULSE 
102 

+ 5V 
TP B 

5(...4-7.. 
lkll 

SPEED ANALOG < G ) 104 

~13 
39kn 

START. BRAKING 

2 

D 

c 

+-

B 

A 



01 

c 

B 

A 

"'-~_/ 

4 3 

103 ' -, ' -START 

r 
5&42 

6 
103 (G ' 

SPEED ANALOG 

+5V 
4 

E2RI 
r kll 

& 
TPE 

2 

CNTR-4 
158 
E2 II 

03 Q3 12 
02 Q2 

01 QI 13 
QO 14 DO 

LO 
CRY 15 

+5V 

I kll 

Q3 

SPEED RELAY 
K- 83 
(CONTACTS CROSS REF 102) 

102 (c)-r-uwt:.1"'( ut' \"'L.t:.",n "'W ~ 

I -UP TO SPEED)~ 194 B09-268 ~~4-----r--~~ 
CICRI _ SPEED PULSES ( A ) 102 

14 +5V 

EIRI 
270 kll 

+ (SPEED FAULT+ 
043 A04- 158 058 » VOLTAGE FAULT)3 

113 801-02A ~)-WRITE PROTECT 

043 A04-118~ -(SERVO FAULT 
12A > + FAULT) 5 

n--... 

8 
I 

SS 
161 

150H EI 

+-1 II 10 5 1-.6 

EICI 

+42 V 

+5V 

3.9kll 

220 II 
2RI 

A2CRI 

A2R2 
10 kll 

A2CI 
I"F 

TPF 
V 

A2R3 
68 II 
"'IVY--

112 W 

A2R5 
3.9 k.Q 
680 kll 
~ 

A2R4 

2CRI 

073 A07 _ 07A NOTE 

~ REV D a ABV AS SHOWN. 
~ REV C a BLW AS FOLLOWS & REV L a ABV AS SHOWN. 

SEE CROSS REF. NO. 101 
FOR REV. K 8- BLW 0lR2 - I kll, DIR3-82 kll, DICI -I,.F 

4 3 

• ft '--./ '-.-/ 

13 +UP TO SPEE~~ 043 A04-248 

+ UP TO SPEED DELAyED 
S?4-4-2.. 

4 )~ 194 809-238 

+ FAULT STORE )~ NC 

I, ---- JA81-

2R2 
1.10 kll 

+WRITE PROTECT DELAYED )~~272~JI01-02A 
+5V • 2R5 

3.9kll 

I -WRITE PROTECTED )~ 045 A04-26A 

SPEED FAULT AND WRITE PROTECT 

~ t: • 

o 

c 

B 

A 



II 

" 
p ~ 

,q. 

' ....... ~ '--~. . ----/ ~, . 
'---' 

. 
REVISIONS 

REV. ECO. OUCRIPTION DRFT DATE CHK'O 

A PE23000 RELEASED 

REVISION STATUS OF SHEETS B PE55865 UPDATe: 5,;tlEMATtCS CO _ - 0 

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

I B A B D 

. 

C 

~ • 
~) +5V 

J!99CI I 99C2-99C8 
• +5V 

I 
l So8 )JF l ool )Jr 

B 
TPA TPZ 

~ -GND 

34A)~ - GND 

r r 
-

~> -5V 

198cI 

• -5V 

rS08 )JF 

~ A 

_.- -- .. ~ ""'~"'''' '" <0. ,- I C C"EO". RECEIVERS - HEAD ADDRESS REGISTER 19333 83322660 H B 
ENGINEER '<yJ..U :e.~~ L.th7~· NORMANDALE DIAGRAMS . CROSS REF 

SHEET I OF:3 -lPAGE 1- 59 APPROVED DIVISION TYPE' J TVV LOC A2BOI NO III 

'" - --- --_. __ .. 



4 3 2 
+5V +5V 

~ 

A3Rl A3R2 
2.7 kll I kn 

c 

B 

A 

053 A05- 27B 21 B): 

I 
+INDEX 21 @)" +INDEX 

176 [~12 -INDEX 
3 A3 

+PULL UP 10 1 A3R~ 4 A3R4 r:;k 56 n 56 n _ 

5 A3R~f A3R6 -= 56 n 56 n 
+SECTOR 61 8 +SECTOR 

~ 
IL.:>,9 -SECTOR 

~ 

- 111 
-5V 

+FAULT 

'~ 2 DRVR 13 +FAULT 
176 [':>'12 -FAULT 

10 31 B3 ~3~~1l~3R2 r:;k 56 n 56.1l _ 

B3R1r B3R4 5__ _ 5611 56.1l 
+SEEK ERROR 6J 1 8 - +SEEK ERROR 

~ [:>:9 -SEEK ERROR 
4 -v 

+ON CYLINDER I 
TI 2J ~" -5V +ON CYLINDER 

176 ['>'12 I -ON CYLIN DER 3 
] D3 ~ 

D3Rl lf~3R2 r:;k 10 56 .Il 56.1l 

5[} 

D3R~ D~4 -= 56.1l 56 .Il 
+UNIT READY 61 8 +UNIT READY 

~ [~9 -UNIT READY 

+SEC CNT 4 
-til 
-5V 

'~ 2 DRVR 13 +SEC CNT 4 l 3 176 [::>':12 ~I -SEC CNT 4 .:r D2 D2RiLJ~2R2 ~ 10 56 II 56 .Il -= 
D2R~f D2R4 

5 ~ _ 56.1l 56.1l 
+SE'RVO CLOCK (9.67 .MHzl 61 8 - +SERVO CLOCK m [~9 -SERVO CLOCK 

+READ DATA 

'-~ "1:' 2J 13 - 5V +READ DATA 
DRVR [ 

3 176 ~12 -READ DATA 

10 :r- E3 E3R\LJPR2 56.1l 56.1l 

~-r DF -= +READ CLOCK 6 8 +READ CLOCK 

~ ~9 E3Rr ~ ~ E3R4 
-READ CLOCK 

~lll 56.1l 56.1l 

182 B08 -13B 04A): 

182 B08- 21B ~ 

042 A04-08B ~ 

193 B09- II A 07B): 

193 B09-03A 24A): 

044 A04-26B 24B~ 

182 B08-30A 23A): 

012 AOI -12B 23~ ): 

064 A06-27B 31" ): 

064 A06-26B 31D ): 

TRANSMITTERS 

4 3 2 

\.~ • " '~ "--.../ ~' 
, • 

_____ ~ ___ IU~ 

, 
< , 

, , , , 

, , , , 

, , , , 

, , , , 

, , , , 

\> u6 B 232 JA82 -18B 
\> 06A 232 JA82 -18A 

\>U5B 232 JA82 -25B 

\>05A 232 JA82 -25A 

\> 09B 232 JA82-15B 
\> 09A 232 JA82 -15A 

\>08B 232 JA82-16B 
\>08A 232 JA82-16A 

\>26B 232 JA82-17B 
\> 26A 232 JA82 -17A 

\>25B 232 JA82-19B 
\) 25A 232 JA82-19A 

, , , , 
\) 27B 232 
\> 27A 232 

JA82-20B 
JA82- 20A 

< , 

, 

\> 2BB 233 
\> 2BA 233 

\> 30B 233 
\) 30A 233 

/ 

, , , , 
\> 29B 233 
\> 29A 233 

JA82" 33B 
JAB2-34A 

JA82-35B 
JA82-35A 

JA82-36B 
JAB2-37A 

o 

c 

B 

I 

A 

',---j 



"'-/ 

D 

c 

B 

1 '"' 
-",-"" 

4 3 

+5V +'sv 

AIR2 
4.64 kn 

AIRI I kn 
liB 4.64 kn 

233 JA82-40A "'"--"'> -WRITE DATA AIR6 -,; 4~ n ,2d ; 

233 JA82 - 398 .!.!4) +WRITE DATA 

233 JA82 -38A ~> -WRITE CLOCK 

AIRIO 
82 n 

AIR7 non 
'W 

AIRtt 
82 n 

AIRS 
A70 a 
'" ....... AIR9 
--0 n 

vv-233 JA82 _ 38B ~> +WRITE CLOCK "." \ 

182 B08 -31B ~) +SEC CNT 8 

182 B08~24B 13,B» +SEC CNT 16 

AIR12 
82 n 

AIRI3 
82 n 

C 

Irl 

10 I 

16 L.)J 

122 
122 
122 
122 

103 
102 

1101 
100 

B02-24A 21A» +BIT 'i.0 

B02-27A 16A~ +BIT 21 III 
B02-28A 22B ~ +BIT 22 ' 31 
B02-24A ~) +BIT 20 Ie i 41 

194 B09-06B 17A» -( LOAD + RTZ) 

+5V 

A1R4 
390 n 

'---/ 

2 

" -$ 

'''-..-/' 

1 

» ~ +WRITE DATA »)!l1!- 172 B07-23B 

+SV 
& 

AIRS 
390 n 

>'" +WRITE CLOCK )~ 172 B07-IOB 
(9.67 MHz) 

+S£C CNT 8 )~ 232 JA82-21B 
-SEC CNT 8 )~ 232 JA82-21A 

~ :':"'n s: ~ BIR2 
56 n 

+SEC CNT 16 )~ 232 JA82-30B 
-SEC CNT 16 »)lM- 232, JA82-30A 

BIR4 
56 n 

Lt 
8 CNTR JA81-IB2 

R3 12 +HEAO SELECT BIT 20 ~>02A 262~J101-l3A C2 
+HEAO SELECT BIT 21 ~S 03A 262 ~ J101-12A R2 2 
+HEAO SELECT BIT 2" ~ 32: 04A 262~JI01-IIA RI 9 

~NC RO S 

123 B02-02A ~) -HEAD SELECT -C .. C" Z. 
GND BOI-34A 22A»~ ____ ~~G~ND~ ____________ ~~ ______ -=====================~ __ ~ 
122 B02-27B~) WRITE _________ '--__________________________________________ ~~ o I 

- WRITE PROTECT 

& 'I A 1022 A02-14B~ -SWITCHED WRITE PROTECT 3/) 
)0 () »02A 104 A10-12B 

252JA80-09B 

4 

NOTE: 

& REFER TO CROSS REFERENCE NUMBER 341 
FOR CABLING INFORMATION 

& A02.1S INTERNAL TEST JACK FOR 

~~.:r J2Rb;U'E1~ROSS REF. 
NO.022 FOR DETAILS. 

3 

RECEIVERS AND 
HD REGISTER 

2 

o 

c 

I 

IB 

A 



REVISIONS 

'EV. ECO. DESCRIPTION DRFT. DAT. CHK'D 

A PE23000 RELEASED 

REVISION STATUS OF SHEETS , TECHNICAL CNG '. C' ,""'..., 

I 2 3 4 5 6 7 8 9 10 II 12 1314 1516 17 18 19 20 

A A A A 

I B A B A D 

. -
UNUSED LOGIC ELEMENTS 

. ELEMENT LOCATION OUTPUT 
TYPE PIN lSI 

. I73H BIB 6 

230LS AlA 12 

: C 
'. 

I 

~ +. 

34B» +5V • +SV 

IrC! I99c2-99cll 
I 1608J1F T oOIJlF B 

TPA TPZ 

OIA>: -GND 
~ r I .' 34A) -GND -

OIB» -sv 

198cl 198C2-98C8 

• -5V 

+16'8 JlF T'OIJlF 

~ A 

DRAWN ~"""" "/91~ CO., 'DENT Ie 
CHECKED RECEIVERS DIAGRAMS 19333 83322680 J B 
ENGINEER .J: ~ u .".t~ AAw: NORMANDALE CROSS REF 

SHEET I OF 4 I PAGE' 1-63 
APPROVED ... _ J DIVISION TYPE=HRVV LOC'A2B02 ND 121 

.~ ,. y '-------' ~ ',,-j 4 • --.....J 



c 

B 

A 

v Q fI 4 

'-' 
4 3'~ 2 

03B): 

232 JA82-04A 23B); 

232 JA82-04B ~ 

232 JA82 - 05A 22B): 

232 JA82 -05B 22A); 

232 JA82-06A ~ 

232 JA82-06B 2IA): 

232 JA82-07A 17~~ 

232 JA82-07 B 17A ): 

232 JA82-08A 16~~ 

232 JA82-08B IbA~ 

232 JA82-09A ~ 

232 JA82- 09 B 

12, 

12 
" :< 
:.I 

4 

-BIT 0 

+BIT 0 

D2R121l D2R9 
56.0. 56.0. 

-BIT I "'= 

+BIT I 

D2Ril 
D2R6 

56.0. 56.0. 

-=-

-BIT 2 

+BIT 2 

D3Rt~L D3RB 
56.0. 56.0. 

-BIT 3 

+BIT 3 

D3R7L 
D3R5 

56.0. 56.0. 

-=-

-BIT 4 

+BIT 4 

C2Rt~L C2R8 
56.0. 56.0. 

-BIT 5 

+BIT 5 

C2R~L C2R5 
56.0. 56.0. 

+CONTROL SELECT -=-
+CONTROL SELECT 

D2Rl0 

470 n 
D2R8 
470 11 

D2R2 
4,64 k.o. 

'o!R15 V 
4,64 kn 

D3R3 

470.0. 
D2R8 

470.0. 

D3R9 

47011 
D3Rt2 
470 .0. 

D3R2 
4,64 k.o. 

rorR~5 V 
4,64 k.o. 

D3R3 

470 n 
D3R7 

47011 

C2R9 

470 n 
~W~ 

C2R2 
4,64 kll 

fc2R15 V 
4,64 kn 

C2R3 

470.0. 
C2R7 

470 .0. 

3 

T I I"" Illun 

+·5' V 

11r::-.~ ~D2Rll 
390.0. 1 RCVR 9 12 -WRITE GATE 

1 162C II 

12 ~~ 140 
13 DID 

6 V +5 V 

+BIT 20 

1 tlr' 
D2R5 
390.0. 

I 

~3 -READ GATE 

~ 2 DIA 

D2R4 
I kll +BIT 21 

1 +5 V ., ;'"'" II I'-~ 390 11 1 RCVR 9 9 
162C 

6 12 1;~1' ~8 
-SERVO OFFSET POSITIVE ~ 10 DIC 

+5 V +BIT 22 

1 f D3R4 

ffif' 
390 11 

4 

~6 
-SERVO OFFSET NEGATIVE ~ 5 DIB 

+BIT 23 

~ 
+5 V 

II I'-~ 
C2Rto 
39011 

1 RCVR 9 12 
162C 

IJ 

140 -CONTROLLER FAULT CLEAR ~ 

12~ 
II 

CID 

6 V 
+BIT 24 

+1 :2R4 
-/~ 

tlr' 
390 n 

I 

21 

140 3 ,~ 
CIA 

+BIT 25 '>-i:: 
+TlE HIGH 

RECEIVERS 

2 

124 

2 ~ J101-05B 
01-02B 
06-16B 

B07- 12B 
A04 -13A 

BOI- 21A 
BOI -16B 

B06-31A 
B08 - 32B 

A05 - 31 B 
A06-12B 
A04-13B 

BOI-16A 

B06-33A 

B08 - 25A 

A08-22B 

BOI- 22B 

B06- 30A 
B08-23A 

A08-21A 

B06-28B 
B08-23B 

2 A04- 12A 

2 B06-29B 

4 B08-22A 

C 

2 B06-24A 

4 B08-26A 

123 

o 

c 

+-

B 

A 



cl 

'--..../ 

4 3 

124 @ +CONTROL SELECT 

122 rA'> +TIE HIGH 

232 JA82-IOA 14B» -BIT 6 ~~ , '1 

14A +BIT 6 I ! ~~ - I "I 232 JA82-IOB ~) I ~__ ~3_R~ :_ 
C3RtI 
56 a 

122~ 
+TlE HIGH 

232 JA82-13A 10B)~ -BIT 9 

232 JA82-13B~' +BIT 9 

232 JA82~ 12A . 09B) 
-BIT 8 

232 JA82 -128 09A)~ +BIT 8 

4 3 

I " '-----' 

2 

B 

-) YLiNDER SELECT )~ 163 B06-068 

-) -HEAD SELECT ) 02A 113 BOI-178 

A 

RECEIVERS 

2 

~. 

'---" « .. '-..--// 



!,l o q 4;. 

~/ -. .... .....,.-"" '-_/ 

4 3 2 

+5V 

12 

9 -INITIALIZE »02L "044 A04-IOB 

'>0 165 B06 -15A 

o 

6 

> 4 +CONTROL SELECT (0) 122 

.. 5 V 

A1RI 
1 kll 

+CONTROL SELECT (E) 122, 123 

c 
CONTROL SELECT »338 NC 

182 B08-29A 04B» 
+SEC CNT I 

» 06B 232 JA82-27B +SEC CNT I 

-SEC CNT I » 06A 232 JA82-27A -" .. ~ t.l. A3Rl 10 56 11 56 11 

~ 232 JA82-14B 
+ SEC CNT 2 182 B08-30B 04A) +SEC CNT 2 

-SEC CNT 2 ~ 232 JA82-14A 16 61 A3R3 
56 11 

A A 

RECE IVER AND 

4 3 2 



____________ . _______ . ____ ~--~-.------- .. -----______ I~ 

, .. , 
REVISIONS 

REV. fCO. O£SCRIPTION IORFT. OATE CHK'O 

A PE23000 RELEASED 

REVISION STATUS OF SHEETS e PE!57173 CHANGE Ie FAMILIES ea 10<2100 

I 2 3 4 5 6 7 8 9 10 II 12 13 1415 16 17 18 19 20 
A A A A A 

I B A A B B D 

-

; C 

~ • 
~) +5V 

199c2_99~11+5V UNUSED LOGIC ELEMENTS TPA J::i.99CI 

ELEMENT LOCATION OUTPUT 

~~4 
I6.8UF I·OIUF 

TYPE PIN(S) B 
200 AI 8,10,12 TPZ 
140 84 6 r ~) -GND I 

,.... 

~ A 

"'WN -'"",", 8.-, 171~ CODE ID'N' I C 
83322680 I J eHEe"D DIFFERENCE GENERATOR AND 19333 B 

ENGINEER Lf~ .w<,4, J i;,/' _LE g~~~o,is CIWSS MF 
161 SHEET I OF 5 I PAGE 1-67 

APPROVED I DlvtIION TYPE: FLWV LOCI A2B06 NO 

- -- - _. __ .-

'--~ a • ~ '--/ ,-./ ~ 9' 



D 

c 

B 

A 

194 B09-06 

163 

123 B02-03A 

123 B02-32B 

123 B02-25A 

123 B02-26A 

122 1I02-25B 

122 B02-26B 

~ <> 

4 

~ -( LOAD + RTZ) 

\ - (ON CYL- CYL SEL-SR ROY) 
{ 

~ +BIT 29 

l4 + BIT 28 

I AD + CAR BIT 25 

I AE + CAR BIT 24 

~ + BIT 27 

~ +BIT 26 

~ +BIT 25 

~ 
+BIT 24 

! AF 
+ CARRY 

3 

CYL ADDR REG 
BITS 6-9 

LATCH 
520 2 

4 03 
C3 

3 

5 02 
7 

6 

~DI 
10 

II 

13 15 

- DO 14 

.r CLR 

9 yl 

'~ C4C 

9~ 8 

l/' 

9~8 
;/' 

'~ ·04C 

l'~ 
15~~6 

V 
3 

','---' 

2 

+1~ 
ADDER 

~,--!-
521 

A4 C2 

.".r--L A3 CRY 14 
8 A2 OU; ~ 
10 ~ AI 4 

r--!! B4 2 6 

~ B3 I 9 
7 B2 
I BI 

+t~ ~ CRY IN 

ADDER ~2 

~ 
521 

A4 03 
~ A3 CRY ~ 8 A2 OUT 

10 15 
AI 8 2 

16 
4 

6 
4 

B4 2 
B3 I 9 

7 82 

.~ ~ 

+ CAR BIT 29 
~ - CAR BIT 29 ~ 

+ CAR BIT 28 ~ - CAR BIT 28 ~ 12A' 

+ CAR BIT 27 ~24B, 
- CAR BIT 27 ~23A' 

+ CAR BIT 26 21B 

- CAR BIT 26 >~ 
- ( LOAD + RTZ) 

AC 16 
- (ON CYL - CYL SEL - SR ROY) 

1= 
+ (REV +-FWD) ~ + COMPTR BIT 9 

~16 + COMPTR BIT 8 

I C 16 

0 16 

0 16' 
+ COMPTR BIT 7 

+ COMPTR BIT 6 

-016' 
+ COMPTR BIT 5 
+ COMPTR BIT 4 

JA81-

~ 274 ~ JIOI-05A 
NC 

~ 274 §]JIOI-04A 
NC 

~ 274 §] JIOI-03A 
NC 

NC 
NC 

84 B08-27B 

92 B09-05B 
93 B09-028 

92 B09-04A 

164 

164 

164 

I BI 

A- hN~ ~/cY<-13 CRY IN -
~12 

C<..~1....o 

~~~fs $ ~ ~ --v 

+ BIT 25 
AA 16 

+ BIT 24 
AB 16 

- r~D~;;; I C I 
Cf!QSS. . __ 

A EGISTER 

2 

---........ / 

o 

c 

B 

A 



4 3 2 

193 B09-03A ~ +ON CYLINDER ~ 
194 B09_loa 05A) +SERVOREADY 4141 6 --\VL" ..... TL..I".TL.:)c,L.·.,nnuTI A) 162,164 

+ CAR BIT 2 5 o 
123 B02-32A 06B,.~ -CYLINDER SELECT ---:t.q 

+CAR BIT 24 

+BIT 25 

+BIT 24 

+CAR BIT 23 ~ NC 
7 +CAR BIT '22 ~ NC 
10 +CAR BIT 21 ~ NC 

+CAR BIT 20 ~ 192 B09-IOA 
+5V 

5 
AODER 

cl 
162~' 

-( LOAD + RTZ) 

122 B02- 24B 2SB)~ +BIT 23 

I 521 
AS E2 

3 A4 CRY 14 +CARRY 
AF 162 B A2 OUT 15 +COMPTR BIT' "- Ie 

10 AI : 2 +COMPTR BIT 

16 BB 2 6 +COMPTR BIT 

4 B4 I 9 +COMPTR BIT 0 
M) 164 

7 B2 

122 B02-2BA 30A)~ +BIT 22 I BI 

13 CRY IN 
---12 

122 B02-27A 33A)~ +BIT 21 

BI 122 B02-24A 31A )~ +BIT 20 
B 

+5V 

175 ns 2 
1---1 

A 2 
A 

162 (B) +( REV+-FWD) 
CYLINDER ADDRESS REGISTER 

4 3 2 

t .. '----' ''''---,/ '-.---" (. <l ~' 





DI 

CI 

BI 

A 

',-----, 

I 

4 3 + 2 

+DIFF BIT 2 9 
)~NC 

+DIFF BIT 2 8 
)~NC 

+DIFF BIT 29 

-T~256 # 192 B09-14B 
164 P 

+OIFF BIT 2 8 
164 R 

+ T ~ 256 ~ 073 A07- 27A 
+TlE HI{lH 

164 N 
-T 2: 128 ~NC 

+OIFF BIT 2 7 
164 S 

I'-... 
2 +T ~ 128 ~~NC 

+DIFF BIT 27 )~ 073 A07- 25B 

+DIFF BIT 26 ~ 073 A07-IIB 
+DIFF BIT 2 6 

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

164 T 

+DIFF BIT 24 ~ 073 A07-13A 

+DIFF BIT 2 5 

I 
164 U 

+DIFF BIT 24 

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

164 v 
I I +DIFF BIT 23 

I I 
164 W 

I I I -

~ 093 A09-26B 

~NC 

+DIFF BIT 22 +T ~ I ~ 192 B09-17B 
+DIFF BIT 21 

-T"O ~ 192 B09- 22B 

10~ 
9 +T- 0 ~~NC 

+DIFF BIT 22 )~ 073 

+OIFF BIT 21 )~ 073 

164 (z) +DIFF BIT 20 +OIFF BIT 20 )~ 073 

A07-15A 

A07-17A 

A07-16A 

'" ,",-,,' ",>, ." "'''"'' , @;>c' -", "'''"'' >>-",,, 
EID 

_ ~ -INITIALIZE 3 ~ 4 ' +INITlALIZE )~ 082 
124 B02 02B ----z C4B r 

122 B02-27B ~» ____ -~W~R~I~T~E_G~A~T~E~ ____________________________ ~ "01 

4 3 

• .. ~ 

10 

~. 

+WRITE GATE 

DIFFERENCE COUNTER 
OUTPUT . 

2 

~ t .. 

A08-24A 

10 

Ie 

~/ 



-:; 

~-," 

NOTE' 

I. 

i IJ 

----/ 
4 

DELAY LINES ARE CONNECTED TO JUMPER BLOCK AS 
SHOWN IN DIAGRAM AT THE RIGHT. ACTUAL DELAYS 
ARE SELECTED" DURING MANUFACTURING. THIS DIAGRAM 
SHOWS TYPICAL CONNECTIONS. DELAY TIME FOR EACH 
DELAY LINE PIN RELATIVE TO PIN 6 INPUT IS SHOWN 
I N CHART TO THE RIGHT. 

'-...-/ 

ENG'NEE" "n .... " I 
4 ... ROVE.""""" DIVISION 

2 

2 

'l .. 
"--..... ..... -" '-.-" 

o 

c 

99R! 

34B » + 5V C;;Z.ZK +TIE HIGH _ »22B 
+ NC 

TFA TPZ 6.8UF ±;;: . "'~V 
~~GNO ~9C! OIUF ----,. 99C2-99C14 

Q!4, -GND = 

~> -5V -~XIc9;;;8-;;;C!:---~ 6.SUF --- -. -5V 



4 3 + 2 1 

TPD 
122 B02- 27B~> -WRITE GATE 4 ~. y +WRITE GATE 

\:) 173 

Dl013 AOI-30B 09A» +HIGH FREQ CLOCK (19.134 MHz) + HIGH FREQ CLOCK (B) 173 I D 
DECISION 
WINDOW 
10 - SYNC PULSE 

S-, WINDOW 

WRITE GATE I [12 0 1 19 
SYNC 

175S 
10 . A3B L I.-=-.r--.,.I A2B /'-' I \ 1 149H" 3 + II'S GATE + D'S GATE) I ) 

It.r 0 8 I 3 I J...-.-" _ tl.,,, > A 173 

R 

~ 
113 BOI-IOA ~> + WRITE CLOCK 

L.2..-.J 
1/2 CLOCK 

el ,,,}---J III Ie 
3 

+TIE HIGH 
173 J }-'--'-"'--'-'----+---,----+-----------'-t-

'----41111------' 

DECODE SHIFT REG 

SR-4 
159 
C4 - I C2A p- (D) 173 

QA 15 
QB 14 
QC 13 

4 DA QD 12 
5 - II 

BI /I 6~~ QD IB 
7 DO ~-XOOI 

C4Rl ~~~ 
Ikfl 140S 8 ~ 

+ 5V +--'V>IY--1r----' . _ n.e 1"13 

TPE 
SR-4 

113 BOI-IOB 23B» + WRITE DATA I I 21 S 2 J 159 
3 K 04 

9 LD 
10 J" 

4 DA 

DB 

~DC 
AI MOD R IA 

D4Rl 
I kfl 

+5V~ 

EsutES.i.iL.US.: 
NRZ TO MFM DATA 
PART I 

INORMANoALEl lDIVJSKlN 
4 3" 2 

. ~ « " .~ ,--/ ',,--~~~ it. .. 



, • 
~ 

4 
B4R2 
I k 1I 

+5V 

172 <.::J + WRITE GATE 

DI 172 A 
+( I'S GATE + O'S GATE) II 

172 B 
+ HIGH FREQ CLOCK 13 

12 

-LATE 10 

8 
- LATE 9 c 

- EARLY 

-EARLY ~ l~~S ~ 
--=-'------~ 

_ J +5V 

B I 1."&Y1 ~. t E2RI 

NC 26B» - ADDRESS MARK ENABLE ~ 2.2 kll 

+5V 

E4Rl 

NC 27B );- + TIE HIGH I ~1I 

A 

4 

~. 

3 

'----', 

2 

MFM DATA 
(UNCOMPENSATED) 

DI 

~ 

12 n& I 6 ns 

f 

+ TIE HIGH ( J )172 

+ 5V , 
DIRI 
180 1I 

DIR2 
220 1I 

.. 

b~ COMPENSATED MFM DATA » 27A NC 

~)28A NC 

= JA81-
...... 12 +MFMDATA »29A»08B 272§jJI01-07B 
~ ..... 

2 

MFM DATA »29B »09B 272 ~ JIOI -068 

NRZ TO MFM DATA 
PART 2 

.,f GND »30A NC 

,-,/ 

D 

c 

B 

A 



I .. . I 

REVISIONS 

REV. ECC. DESCRIPTION ORFT. DATE CHK'D 

A PE23000 RELEASED 

REVISION STATUS OF SHEETS ~ ~:D 
REPLACE CHIP C8 2-8-80 

C REDESIGN HFRV CB IO·27·ac 

I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 1920 
A A A A 

) B B B A D 
C C C A 

-
UNUSED LOGIC ELEMENTS 

TYPE LOCATION OUTPUT 
PIN (51 

146 C2C 6 
140 DIC 8 C 
140 EI 6,8 

~ • 

J 348» +5V • +5V B 
ji99Cff I 99Ct-99C10 l' 6.8 ~F l' .01 ~F 

TPA TPZ 

OIA )~ -GND r I 34A) -GND 

- ..., 

~ A 

DRAWN a.,e,,4MJ£ ·3·7> '1IWlI.II~ ACCESS CONTROL AND INDEX I coo, ID'"T Ie 
83322680 I J I C CHECKED SECTOR DECODE 19333 

ENGINEER i1:luJ.k 1/"/71' -......oALE DIAGRAMS CROSS REF SHEET I OF 4 I PAGE I 
APPROVEO I DIVISION TYPE' ELTV LOC'A2808 NO 181 77 

A I - .. I - CI!;"C' A';I(~I~'7I": 

, .. '-....../ ~. "-....../ ~ .. ~ 



Q' .~ 11 ~ 

,,,~,' '--..-/' 
~. 

D 

c 

B 

A 

4 3 2 

~ 035 A03_33A~>>-_-~(~0~D~D_+~E~V~E~N~D~IB~I~T~SL) ______________ -r __________ ~~~~~-=~~----------------------------~~~~~~~~~----(ODD + EVEN DIBITS) 

INDEx(5QIPr ~*) 
COUNTER I DECODE 

( A ) 184 

184 B +TIE HIGH 

012 AOI-13B~> -INDEX REF CLOCK (403 KHz) 

012 AOI-26B ~ + SECTOR CLOCK PULSE (806 KHz) SECTOR BIT COUNTER 

02B _ 211 CN,~~-4 
~ -2 10 6 D3 A4 Q3 II 

03B) _ 2 9 D2 Q2 12 
~\. _ 2 8 4 DI QI 13 

+f99Rl 

~~3.9kll 

08B" _27 

08A « -26 
098«( _20 

3 DO QO 14 

CRY~ 

T P 

110 17 

CNTR -4 

5 02 
84 Q3 

Q2 12 ~D3 'M i 
~ DI QI 13 

DO QO 14 045 A04- 24A I 09A »>--'-+..:;SEC=-.-;32=--____ ~K-~ ;~dd~ I I I ~I 
-~- th-./ 

fi;4z1YlA-r , 
~ 1?/YJ~11' 

~9 LD 

I I 
R 

CRYP 

T P 

110 17 

CNTR-4 
158 

045 A04-24A --+~-" 
045 A04- 24A ~~-;';:;--=----+I...jIKI-~:JI " 103 

ID2 
C4 Q3 12 

~ 

NOTE' 

~ 
~ 

I I I ~ I 

I I I ~ I 
~DI ~~ 13 

DO QO 14 

2 LD ~
9 

':- CRY~ 
T P 

C4Rl 1'0 17 3.9 k,Q 
+5V~ 39kll 

+5V~ 
NC ~> + SECTOR COUNT ENABLE ~ 

NC 29B» - INCREMENT SECTOR COUNT 

WHEN +SEC· 32' LINE IS LOW, SECTORS EQUAL 30, REFER TO TRACK ORIENT ION 
DISCUSS IN REF. MANUAL FOR MORE INFORMATION, 

CR NO AS SHOWN FOR HFRV REV P6ABV CR NO 034 FOR REV N 6 BLW 

4 3 

i ~ SR-8 i 
527 
E2 

II 

ttt COMPTR _ 5 
13 501 
3 9 A4 E3 
4 10 A3 

5 II A2 
6 12 AI 

AO 
10 

TPC 

... I X'2p-s/rd 
A.8 +INDEX 

A<8 2 ~ I CLR I 
18 y9 

L __ -I ________ ~ J E 2 R I 

3,,9 kll BO 
+5V 

r---, E3CI 
I ± 1500 P 

J 

. L 045 A04 - 05A 
112 BOI-04A 

L--l=============:~=========-=-1-________ ~~~~ __ ~+~S~EC~T~O~R-7)~ 112 801-048 

SECTOR COUNTER 

CNTR -4 

2 
140 

C3A 

+1 :3R2 f 3.9 kn 

3 10 

9 

13 

140 
C3C 

8 

6 158 II 
03 D4 Q3 258 
02 Q2 12 ~ NC 

4 DI QI 13 ~24A NC 
DO QO 14 +SEC CNT 16 ~ 113 801< 13B 

9 LD 
2 I 

R 

CRY~ 

T 

lio]7 

CNTR-4 

§6 D3 

5 D2 
4 DI 
3 DO 

9 
LD 

2 
I 
R 

158 ~I E4 Q3 12 

~~ 13 
QO 14 

CRY~ 

+SEC CNT 8 )~ 113 801-13A 
+SEC CNT 4 )~ 112 BOI-23A 
+ SEC CNT 2 » 30B 124 B02 _ 04A 

+ SEC CNT I )~ 124 802-04B 

Lfl-(jj 

ACCESS CONTROL AND 
INDEX / SECTOR DECODE 

2 

~- <3>'~ s-}... "11E cl-/ /V1/+~ 

D 

c 

..-

B 

A 



D 

c 

B 

A 

4 3 2 1 

9 

10 
b 8 - (ODD DIBITS + FWD EOT ENABLE) )~ 194 B09-25B 

082 A08- 09B IDA» - REVERSE EOT ENABLE 
6 

3 

~035 A03-32A 05B~) +000 DIBITS II -.......-.. 21 

184 ( C ~ - (LOAD + RTZ 1 I I 13 I 
2 

~035 A03-IIB 04A» +EVEN DIBITS I I 121 

082 A08-08A ~) -FORWARD EOT ENABLE 3 4 

194 B09-21B 04B»> __ -"'HE::A~D~S..!:L.~OA~D!!:E£D __ -t __ ~ ____ r1~ ________ -:=-=_L---I FWD EDT 10 
S 

9.----. 

~tr1 
184 < 0 > -~O SERVO TRACK 

+5V~"~M 1.;91 

115H 
t2DFFt~ 
II .r A2BO ft 

I 
:.. ___ T"" _______ +_=-~FO:!!R!!W~A~R"_'DE:.::O.:.T_~>~ 193 B09 -liB p~ 

+5V 

~"'"' ~4 lI.9kll 

0 

3 

+ ( FORWARD + REVERSE EOT) 

}6 )~ 194 B09-02A 

b 6 1 -SET LOAD ) 07A 194 B09 _ 32B 

+ REVERSE EOT PULSE 

f-------l----~--~)~ 082 A08 -14B 

GND B08-01A ~) -GND 
123 B02-30B ~):~-;R~T~Z~S~E;EK;-----------------------------~------~----____ ~=====k~~ Y + SET RTZ »06B 194 B09-24A 

083 A08- 23A 28B» - FINE ENABLE ' Q 

NOTE: ..;" CR NO AS SHOWN FOR HFRV REV P 
L!.::> a ABV CR NO 034 FOR REV N B BLW 

4 

JJL ______________________ ....::+:.:F:.:I::.NE::..:E::cN'-A_8_LE __ ---?>~ 192 809 -17A ),10 

FORWARD AND REVERSE EDT 

2 

'~ q • '---'" '-.-/ '"--,,, t " 

o 

c 

B 

A 

~. 



'-...-/ 

c 

B 

A 

~ 9 

4 

194 809- 06B~) -( LOAD + RTZ) 112 

194 B09 - 07B JZ4) - SERVO READY 13 

182 0 -( ODD + EVEN .DIBITS) 

194 B09 - 13B ~ 

123 B02-03A~ 
123 B02 _ 32B 32A )~ 
123 B02 - 25A ~ 
123 B02-26A~' 
122 B02-25B 26A )< 
162 B06-07A 27B ); 

122 B02 -26B~ 
122 B02 _ 24B 23B ); 

122 B02 _ 28A 23A )' 
122 B02 - 27A 25A )< 
122 B02 - 24A 32B ); 

4 

+ HEADS LOADED 

+B1T 29 

+BIT 28 

+BIT 27 
+BIT 26 
+BIT 25 

-( ON CYL. CYL SEL. SR ROY) 

,,,:r 
309 kll. 

+BIT 24 

+BIT 23 

+BIT 22 
+BIT 21 
+BIT 2 0 

C--.J 

3 

~800 --
COMPTR-5 

9A4 
501 
02 

10 A3 

II A2 
12 AI 
13 

AO A>B 15 
I 

A-B 
14 

7 B4 A<B L-
6 B3 
5 B2 
4 BI 
3 BO 

>22 
COMPTR-5 

9A4 
501 
03 

10 A3 

II A2 
12 AI 
13 AO A>B 15 

4 A=B -kL-
B4 A<B ~ 

6 B3 
5 B2 
4 BI 
3 BO 

'=: 

3 

"---" 

+5V 

B2R1 
3.9 kll. 

9 

5 

4 

7 

140 
nOR 

C~ 

2 

12.r 

6 13] nln 

"' 

MAX ADDRESS FAULT 

2 

{l 4, 

"---' C 

1 

-( LOAD + RTZ) (C) 183 

+TIE HIGH ( B) 182 o 

NO SERVO TRACK)~ 194 B09-33A 

L--____ ---.( D) 183 

c 

B 

......... .. __ .. _-- ... __ . ~ 193 B09-29A 

A 



.. 
REVI~I~S 

REV. EeD. [)I"!Q.hPTlON DRFT. DATE CHIC'Q 

A PE23000 RELEASED 

REVISION STATUS OF SHEETS B PE60120D ~EDESIGN .HFRV CB lOoI!"O 

I 2 3 4 5 6 7 8 9 10 II 12 1314 15 16 17 18 19 20 
A A A A 

I B A A B 0 

0 

C 

~) +5V • +5V .-~ I 99Cl-99C5 

UNUSED LOGIC ELEMENT. IOOII'F 

TPA TPZ 
ELEMENT LOCATION OUTPUT r I 

TYPE PINtS) 

~: -GND 
172H D3C 8 

I B ~ -GND 

- I-

~ A 

DRAWN G.1'!A8 Ale >-~ coo. ''''NT Ie I C","ED ACCESS CONTROL NO. t 19333 83322680 J B 
F",IG'''lEER 8. Q I/~' ~. "It." NORMANDALE DIAGRAMS 

CROSS REF 
SHEET I OF 4 IPAGE 1-81 I APPROVED ~IYISION TYPE' MLVV LOC'A2B09 NO 191 . 

~ ~ " ~ ''-..-/ '--./ I .. '~ 



~ (J 

',--- ---_ ..... 
4 

163 806-328 ~»)-_+-,C,-,AR,,--,8:::IT~2c::.0 __________ .-!.:!.J 13 r 

193 
- FORWARD EOT 12 

-START SEEK 

o 
-(LOAD+RTZ+SEEK ERROR) 

193 

+SEEK 

+5 V 
Ikll 

162806-138 04A)~ +(REV+~ FWD) 12 

162 B06-07A 058)~ - (ON CYLoCYL SELo SR ROY) 

194<Bl 
- (LOAD + RTZ) 

cl 
165 B06-078 228)~ -T- 0 

184 BOB-2IA~) +FINE ENABLE 

165 B06-06A~) +T ~ I 

194 0 - HEADS LOADED 

165 B06-14A 148)~ -T ~ 256 

B 

193 1M' -(ON CYLoCYL SELoSR ROY) 

035 A03-078 28B)~ + CYL DETECT A 9 

035 A03-088 27B» +CYL DETECT B 10 

192 B09-16A 09AX 
-FINE 

A 

1930 + ON CYLINDER FF 

193~IEHIGH 

4 

9 4 

',----, ",--.' ~/ 

3 2 

+5 V 

r ~ + SLOPE )~083 AD8-16A 

D 

REVERSE SEEK )~073 A07-21B ~ 'L~~_ 

-FORWARD SEEK )~073 A07-16B 

b 6 
• L 092 A09-23B FINE 

+~ V 
81R3 
200 0 kll 

4o.z kll 

3 

II 

>Q 

)'- I )~072 A07-17B 

192 B09-09A 

c 

)~ wMRSE )~072 A07-22B 

193 

+ VELOCITY 
6 INTEGRATOR CLAMP ~ 072 A07-IOA 

T=O (J)193 B 

bl2 I GATED CYL PULSES )~ 083 A08-12A 

. L 164 B06-038 

+ CYL PULSE BLANKING : 30B 093 A09-27B 

+CYLINDER PULSES ~ 082 A08-13A IA 

DIRECTION CONTROL, FINE 
LATCH,ON CYL AND CYL 
PULSES 

- ON CYLINDER PULSE 

A 



c 

B 

A 

4 3 

-(ON CYL· 

162 BOS-07A 02B» CYL SEL· SR ROY) 

+5 V 3.9 Jca AI" 
AIRI ~R~ __ ~r-----~ 

30 ,.. 

192(J) -T=O 2q 

183 B08-06A~) -FORWARD EOT " 
1940 (LOAD +RTZ) d 

083 A08-12B 05A» -OFFSET COMMAND 

.. 2 

3 

> 

)QI 

- (ON CYL· CYL SEL· SR RDY) 
192 

+ TIE HIGH 
192 

6 + ON CYLINDER s:c.r/f.J 
~03§ 085 A08-32A 

112 BOI-24A 
163 B06-05B 

165 BOS-32A 
+SEEK >~ NC 

-SEEK »3OA 082 A08-13B 

- FORWARD EOT ( F) 192 

184 B08-33A 29A» +MAX ADDRESS FAULT >o'~ I ~~' -START SEEK ( . _ IE) 192 

+ MAX ADDRESS FAULT 
194 

32A 
) Q +SEEK END >~ NC 

GNO B09-34A 23A» -GND .. _ "':: U 
+5 V 

- UNLOAD HEADS 
194 IIA 

)- N~~" >r=-1I2 BOI-07B 
+ SERVO READY 

B~ 194 
-(SER RDY. EOT) + (MAX ADRS FLT) 

194( S) +HEADS LOADED 

082 A08-25A 27A» -(RTZ + INITIALIZE) 

194(U) -::iit.tcVU READY 

Str..tf!. + (FlNE.HEADS 

192(C > LOADED) IF=====i==;;;;========:======;;~===== ....:w I oJ ! + UN l,;YLINUI:.H: FF ( Q ) 192 

+ON 
CYLINDER 

092 A09-24B 15A» SENSE I I 

4 

+5 V.....-w.......,..,----, 

3 

-UN ~'LINU~H )~042 A04-IOA pv I , 

SEEK FF AND SEEK ERROR 
DETECTION 

2 

A 

o 

c 

B 

A 

"-/ Q - ~. ~. ~ .. .. ~ 



D 

cl 

B 

A 

Q II ~ g 

'-------
'~/ ~' ,-/ 

4 3 2 
+ MAX ADDRESS FAULT 

+ (FORWARD + REVERSE EOT) 

- ON CYLINDER PULSE 

183 B08-27A 33A» -NO ~I:.H'VU In"" .... "'"' 

'mu 'n~v" I I L 31A )~~ULT LATCH I I 0 +SERVO FAU T )~ 073 A07-02A 

I _( SER ROY 0 EOT) + 
D 

'):J6 (MAX ADRS FLT) (T) 193 

042 A04-14A~> - FAULT CLEAR 

073 A07-07A 

~
3B -(SERVO FAULT 

~ + FAULT) 

044 A04-IIB 5 

+ SERVO READY 

$a-4-I 

NC 09B» + TIE HIGH 

4 
104 A10-17A 23B» +UP TO SPEED DELAYED 

- SERVO READY 

5' 

12A -START 

I 3~'~ 103 AI0-14B~> I C2B 

~~3 
L0. Ie + HEADS LOADED )~'3B 035 A03-27B 

I I ~ C2C 

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

IS3 BOS-07B ~ (ODD DIBITS 0 FWD EOT ENABLE) 

IS3 BOS-06B ~, +SET RTZ 1 '3 

L 

103 JASO-04A 24B» + HEADS LOADED 

HEADS LOADED t.~ "'-'Id. 
SWITCH 1 r-.~ ~W' 

e- Soy 

+5V 
• C2Rt 

I kll 

C2CRI '9 

C2Ct 

-r001 I'F 

S 

IS3 BOS-07A 32B »>-_-=SE=-T'--"L"'O"-AD"-______________ --1f-_____________ --J 

NOTE; 6 CR NO AS SHOWN FOR HFRV REV P a ABV 

CR NO 034 FOR REV N a BLW 

4 3 

)6 

6 

+ ( UP TO SPEEDo 

- UNLOAD HEADS) 

092 A09-25B 
IS4 BOS-12A 

193 

AOS-.25B 

+ LOAD HEADS )~ 072 A07 _ 07B 

-( LOAD + RTZ) 106B OS2 AOS - lOB 

113 BOI- 17A 

162 B06 -26A 
IS4 BOS- 17A 

:V '92 ,193 

- LOAD HEADS )~ 093 A09- 15B 

~3 +RTZ >~072A07-0SA 

- HEADS LOADED 

- UNL.u"'.... n ...... .., ... 

SERVO FAULT, LOAD FF, AND RTZ FF 

2 

B 

A 



+ . 
REVISIONS 

REV, ECO DESCRIPTION DRFT. bATE CHK'D 

REVISION STATUS OF SHEETS 
A PE23000 RELEASED 

I 2 3 4 5 6 7 8 9 10 II 12 1314 15 16 17 18 19 20 
A A A 

I 0 

I--. 

JA82- J2 

GND BD2-34A 33A)~ -GND r 
B04- 36A) -GND _~ 

B06- ~) -GND )~ 
C B09- 43A» - GND )>-!:!-

B03- 34B» -GND )~ 

B05- 37B» -GND )~ 
B07- 408» -GND )~ 

GND BIO - 34A ~) -GNO »)-!L 

~~.~~ 
.. 

/ LOGIC CHASSIS FRAME 

[2;JIQ/"'-'~ 1\ 
, B I 

U 
"---IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII~'M' II " 

WIRE WRAP 
",,- BACK PANEL 

- ITII ,11111\ -

A _. G,'_'. GOD' ID'" I C 
CHECKED I/O 19333 83322680 H A 
ENGINEER ;1I./t >..tJ-. :pj,~ NOR ..... DAL. DIAGRAMS 
APPROVEO I Dni'lsloN TYPE: AXYV LOC;A2CI ~OSS REF 231 SHEET I OF 3 I PAGE I - 85 

~ 
, - .. 

~ c '" "-..-/ '''-..-/ ,-,/ 4 '0 '----./" 



c 

B 

A 

~ 

4 

(A CABLE INPUTS) 

J 3- JA82-

If 

~~) -cn ADRS TAG 

~~) + CY L ADRS TAG 1 

~)02A» -HEAD SEL TAG 2 

~)02B» +HEAD SEL TAG 2 

~)03A» - CONTROL SEL TAG 3 

~)03B» +CONTROL SEL TAG 3 

~)04A» - BIT 0 

~)04B» +BIT 0 

~)05A» -BIT I 

~)05B» +BIT I 

~)06A» -BIT 2 

~)06B» +BIT 2 

~)07A» -BIT 3 

~)07B» +BIT 3 

~)08A» -BIT 4 

~)08B» +BIT 4 

~)09A» -BIT 5 

~)09B» +BIT 5 

~~) -BIT 6 

~~) +BIT 6 

~~) -BIT 7 

~:>ill4) +BIT 7 

~~) -BIT 8 

~~) +BIT 8 

~~) -BIT 9 

~~) +BIT 9 

~)29A» - POWER SEQ PICK 

~)29B» - POWER SEQ PICK 

3 

-7~)~-------------------

-7~)~-------------------

4 3 

123 B02 - 12B 

123 B02-12A 

123 B02-11 B 

123 B02-IIA 

124 B02- 07B 

124 B02-07A 

122 B02-23B 

122 B02-23A 

122 B02-22B 

122 B02-22A 

122 B02-21B 

122 B02- 21A 

122 B02- 17B 

122 B02-17A 

122 B02-16B 

122 B02-16A 

122 B02-15B 

122 B02-15A 

123 B02-14B 

123 B02-14A 

123 B02-13B 

123 B02-13A 

123 B02- 09B 

123 B02-09A 

123 B02-IOB 

123 B02-IOA 

102 AIO- 04B 

102 AIO- 03A 

-~~ 

112 BOI-09A 

I 12 BOI-09B 

112 BOI-08A 

112 BOI-08B 

112 BOI-26A 

112 BOI-26B 

112 BOI-25A 

112 BOI-25B 

112 BOI -06A 

112 BOI-06B 

I 12 BO 1- 05A 

112 BOI-05B 

045 A04- 23A 

045 A04- 23B 

045 A04-32A 

045 A04- 33A 

045 A04- 29A 

045 A04 - 29B 

045 A04- 30A 

045 A04 - 30B 

045 A04- 2 I A 

045 A04-21B 

124 B02-06A 

124 B02-06B 

124 B02-05A 

124 B02- 05B 

112 BOI-27A 

112 BOI-27B 

113 BOI-14A 

113 BOI-14B 

113 BOI-15 A 

113 BOI-15B 

2 

2 

~ >J 

1 

(A CABLE OUTPUTS) 

JA82- J3-
-FAULT )A~ 

+ FAULT )A~ 

SEEK ERROR )~~ 

+ SEEK ERROR )A~ 

ON CYLINDER )A~ 

+ON CYLINDER )A~ 

UNIT READY )A~ 

+UNIT READY )A~ 

INDEX )A~ 

+INDEX )A~ 

SECTOR »25A)~ 

+SECTOR »25B)~ 

PLUG VALID )/2A)~ 

+PLUG VALID »22B)~ 

WRITE PROTECTED »28A)~ 

+ WRITE PROTECTED »28B)~ 

- SEL ADD 1 )~~ 

+ SEL ADD »23B)~ 

- SEL ADD 2 )/4A)~ 

+SEL ADD 2 »24B)~ 

-SEL ADD 4 »26A)~ 

+SEL ADD 4 )/6B)~ 

SEC CNT 1 »27A)~ 

+SEC CNT 1 »27B)~ 

SEC CNT 2 )~~ 

+SEC CNT 2 )~~ 

SEC CNT 4 »20A)~ 

+SEC CNT 4 »20B)~ 

-SEC CNT 8 )~~ 

+SEC CNT 8 )A~ 

SEC CNT 16 »30A)~ 

+SEC CNT 16 »30B)~ 

1/0 LINES A 

,--/ 

o 

c 

B 

A 



D 

c 

B 

A 

. ~ 

4 3 + 2 

(B CABLE INPUTS) 
J2-~> + INITIALIZE JA82-

~> INITIALIZE »45A 

~> WRITE CLOCK )~ 
~> +WRITE CLOCK »38A 

~> -WRITE DATA »38B 

~> +WRITE DATA ~)40A 
~> .. (SEC 30 OR 32) » 39B 

~> (SEC 30 OR 32) )~ )~ 

124 B02 - 08A 

124 B02-08B 

113 BOI-12B 

113 BOI-12A 

113 BOI-II B 

113 BOI-II A 

045 A04-27A 

045 A04-27B 

JA82-
34A (B CABLE OUTPUTS) 

112 BOI-28A =7> -SERVO CLOCK J2-

112 BOI-28B 338» +SERVO CLOCK )~ 
112 BOI-29A 37A» -READ CLOCK )~ 
112 BOI-29B 36B» +READCLOCK )~ 
112 BO 1-30A 35A» READ DATA »)-!!.-
112 BOI-30B 35B» +READ DATA )~ 
045 A04-31 A 42A» - START »)-!!-
045 A04-31B 42B» +START )~ 

4 

• 

NC~> SPARE » ~!-
NC ~> SPARE » ~~­»)-!L 

110 LINES B 

3 2 

• '----/ ,,---,' '--./' o .. 

ID 

c 

B 

A 

~i 



_~_""-----.ll 

~ If t 4 ,-- ",---,/ '-...../ '~ . ./ 

~ 
REVISIONS 

REV. ECO. DESCRIPTION DRFT. DAT! CHK'D 

A PE23000 RELEASEO 

REVISION STATUS OF SHEETS B PE5I5865 UPDATE SCHEMATICS CB 2.8_ 

I 2 3 4 5 6 7 8 9 10 II 12 13 1415 1617 18 19 20 

A A 

1 B B 0 

-

C 

JA80-

• 011 AOI-34B ~~> +5V I ". +5V • 
....i'.OIF 

GND AOI-OIA 07B» ____ ~ -GND 

PINS OIA THROUGH 14 GROUNDED 
CONTROL PANEL ~ -GND 

(COMPONENT LAYOUT) 

~ -GND 

I 07B). -GND B 
ICR2 ICR3 :<eR4 ERS 

C C C C ~ -GND 

.". 

0 ~GG 
J d~1 I-
~ 

A 

- ~ COD. IDENT l C 
CHECKED CONTROL PANEL 19333 83322680 G B 
ENGINEER ~5'._f1 .'t. -~,4't.- ;,17. NORIWIDALE DIAGRAMS 

CROSS REF SHEET 
1 OF 2 IFAG• 1- 89 APPROVEO I DIVISION TYPEI HZYN . LOC:A3AOI NO 251 

-



o 

c 

B 

A 

"--.,/ 

4 3 .. 2 

WRITE PROTECT 

Ei~? '+5V 

WRITE PROTECT ICR6 J201- JA80-

~ -WRITE PROTECT )~~1I3 BOI-03A 
---<> ° 

54 ICR5 

+5 

FAULT CLEAR 1 : ~~ 
-"~ f -MANUAL FAULT CLEAR )~>02B 042 A04-09A 

S3 

LAPM 

r;; Q -PLUG VALID )~~ 045 A04-28A 
S2 I 

I , 
""- 4 -SEL ADD 4 )~~ 045 A04-178 

° 

""- 2 , -SEL ADD 2 )~)!!L 045 A04-17A , ° , 
I 

""- I I L __ 0 -.J SEL ADD I )~~ 045 A04 - 228 

FAULT 

ij 044 A04-118~A80_ J201-
OIA ~> -(SERVO FAULT + FAULT) ( r 
~ <M'" '+5V 

073 A07-07A . 
ICR4 

READ~ 
044 A04-128~ 

13A ~> -(READY ALERT + READY) t"""""'I4H~-------' 

102 A10-278 ICR3 

/ 14 '+5V c3 ""' START ICR2 

JA80- J201- J201- PACK COVER JA80-AOI-OIA»_~)!!!7> -GND .-Jr-o~ 0./ ° COVER OPEN - START ~~ 103 011 GND 

SlR4:1 
NOT~S: 

& SWITCH ACTUATED BY LOGICAL ADDRESS PLUG 

4 3 

o • "----'" ~ 

A3S3 COVER CLOSED • L 045 

StK4f 

FAULT CLEAR AND 
FAULT AND READY 

2 

~~ • It 

AIO - 268 
A04- 15A 

o 

c 

B 

A 

--.../' 



,~ o .~ (j 

--.-/ 
"'----.. ,,/ '---..-' '-...-/' '--"' 

. 
REVISIONS 

REV. ECO. DUCIlIPTION ",,", DATE _'II 

A PE2.3000 RELEASED 

REVISION STATUS OF SHEETS 

I 2 3 4 5 6 7 8 9 10 II 12 1314 15 16 1718 1920 

A A A 

I 0 

.. 
JIOI- JI02-

~) )~ 
~) )~ 

- ~) )~ 
~) )~ 

~S '~~ 
~ 

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

: C 

r JI03 ,.,;~ 99CI4 +&VB 
{JI04 

17CI ~II"F 
00001 "F l} +& V r I ~: TPK +& VA 9913 + & VC +& VD 

~ ""' -j~,. -I y ,~,-~~ 5 3 2 , .-
20 kl1 +& VR 6 331'H 33 "H HEAD 0 --

0 o 0 0 o , 

__ 331 47 11 liEAD I __ 0 o 0 0 0 

59 kl1 AR 17 4-99C~1 ~99C13 + 99CI& 
-I--

03 - I--
17R2 -6 VR I 15 "F 15"F 20V 15"F 

~~ ~ ~ ~":t;"'~'''fi'-"~' "~",-
0 o 0.0 

0 0 I--
W4 9 3 2 C EF:gF 15"FT HEAD 3 --

0 o 0 0 V JI02 J102~ r--
_ _ . ';" HEAD 4 -- 0 o 0 0 , 0" ~ ';" I ~~;., ';" + ~:C8F ';" + ~CIO 

,-,-
0 - -

I 20 V 98C7' 1"20 'V + 98C9' I" 15 "F 
0 - I-- B 

;~ T.Ool"F' I"k~'V 20 V 
0 - I--
0 - I--

17C2 17R3 9812 I--_4 ' 0 - f--

o.OOI"F 7105kl1 TPH 33"H 1-'98L3~ 33"H ~98CII 0 - I--
-6 V L1 33"H JOol"F 

0 - I--
0 - I--
6 - I--

B .... L.-98C& -6 VC -6 VB -6 VA 
0 - f--

JOol"F 
'2 0 '2- I--

- 0 0 I-- I-

~ WRITE CARD ../ 

I--

JA81- JIOI- J102-

061 A06-34B~~> 110)~}+5V 
061 A06-01B 03B)~> 109)~}-5V 

~ HEAD SELECT AND READ-./ 
AMPLIFIER CARD 

061 A06-33B~~) ~I I JIOI--~ . +20 V 
JA80-

J'07 
. 322 ~ JIB-14 08B)~~) ,11111111111 " I, 

A 

&'cp 
. + 12 V 

SA 

322 I!!l JIA-IO 08A)~~> . -12V 

GND A07-01A ~ .112 OIA~ DRAWN - " .. ~ °l~~oo;;l C GND A08 -OIA 07.(1) A2 DBA J102- CHECKED 
HEAD SELECT AND 

83322680 READ AMPLI FIER A A 

GND A06-0IA~ A2 14A :>-'!- ENGINEER __ LE DIAGRAMS 
CROSS REF 

SHEET I oF3 IPAGE 1-91 - APPROVED DlYlliON TYPE' NZJN lOC'A3A02 NO 261 
-



4 I 

E2RI 

JABI- J101-
2.2 kll 

DIGND AIO-OIA~~ -GND 
OC::: 

191 
E2 

'M a 

113 ~ JABI-04A ~ +HEAD SEL 

113 ~ JABI-03A ~ +HEAD S·EL 

-I 113 ~ JABI-02A ~'+HEAD SEL BIT 

C. rA 

+5V 

Q21-1 

-L ZICI 
~ Q23 

-+1 JlI)JF 21RI 
+20 V 22011 

J103-

272 J103-1 ~' -WRITE DATA 

BI 272 J103~2 ~) +WRITE DATA 

272 JI03-3~) -GND * 

~ ~ fl· '--/ 

3 + 
EICI 

470pF 
\1 

2 I , 
TPHO EIR3 

~ 

13 II Q25 

TPHI 1 EIR6 
V z.2 kll 

TPQ 

~2 
~ 

.,f-
EIR9 
220 11 

TPJ 

AIR3 
I kll 

TPH2 , 

D 

QZ6 I 
TPH3 

EIRB 
2.2kll 

II 
470 pF 

470 pF 

71 

Q29 

470 pF AICRI 

AICR2 

AI 

12r-::-15 

II 6 

TPH4 

AI 
10 r-:-:-17 

9~B 

EIRII 
2.2 kll 

EIRI3 
2.2 kll 

---® 
I" ,-, 

2'5 3~' 1 HEAD 0 

~" 
-b /)---3 

BI 
16 

15 L : I ~ I II I - !~ ~-\ 3=9 HEAD I 

~sP 
14 3 

13 4 

- I,," ,-, 

.4> 1 HEAD 2 
3" 

12 5 

II 6 

~>---J7 
-= ~'- ,-, 

~>-: i HEAD 3 
3,"," I 

~)---J' 
10 7 -= I " ,-, 

9 8 
~> i HEAD 4 
3" 

L' 
-RAW READ DATA 

3 +RAW READ DATA S) 263 

A z,,~ ). Vr'r 

4 AI I 1.~~5kll • +6 V I' AI:: ~ 1.33 kll 

.. 

1-

c 

I+-

B 

I-

JIOI- IA 
.. MULT HEAD SELECT FAULT »07A 042 ~JABI-OeA 

HEAD SELECT, 
RED ENABLE 

.. READ ENABLE @ 263 

LOC:A3AD2 

.. 2 T 1 

'------' '--/ o q ~ 



D 

c 

B 

A 

~ t4 

"-------" 

4 

262 

262 

+READ ENABLE 
262 

NOTE: 

& 

+6 V 
10RS ~ 10RI 
100 Il ~ 220 kll 10Ril 

470 Il 10.0 k,u 

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

tJ or t...JSE::D 

J 101-
NC ~> +READ ADDRESS MARK ENABLE 

4 

V 

14CRI 

3 

3 

TPE 

"'" j 

IOR5 
I kll 

2 

0.1 ,.FJ 

<i.I IJ 

.... ~-/' 
----~~/ 

+HEAD ALIGNMENT OUTPUT }& 
D 

+1102 V 

c 

+-

- ANALOG DATA 
B 

+ANALOG DATA 

~I '+5V 

~ 'm~ I I 09A ,E COMPTR 17 / MARK DETECT )~ 052 ~ 

4c ARia bOt MARK DETECT )~052~JAal-05B 
i- i 1._ I 

A 



.. 
REVISIONS 

REV. ECO. OESCRIPTION DRFT. DATI rc;;;c;o 
A PE23000 RELEASED 

REVISION STATUS OF SHEETS S PE!55933 DIAGRAM CORRECTION AAO 8·25·78 

c PE57173 CHG.:tC FAMILIES MF 7-&"80 

1 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 20 D PE!I!l933 DIAGRAM CORRECTION OS 10'2708 

A A A A 

) B B A A 0 
C B C A 

0 0 C A 

UNUSED LOGIC ELEMENTS -
TYPE LOCATION OUTPUT 

PIN(S) 

200 03 12 
140 C4 3 

: C 

,.,~M~ r JI03 r JI04 

+42 V 

! ~: 
15R5 

A • 1;1. 199c2 10~:R8 5 3 2 I ~ 12011 HEAD 0 ---.. 0 o 0 0 

- f--99C' T TO., F 
HEAD 1- 0 000 0 

- f---4.7 p.F '::' '=' P. QI6 
03 

15R6 ~O" HEAD 2 __ 0 000 6) 0 J102~ 
f--6.8 kll ~R HEAD 3 _ 0 000 V JI02 I---1 

0" ~ f-- 15R9 HEAD 4 -- 0 o 0 0 I 1-'-
15R7 ~ 15RII 

0 - f---
6.8 kll 

8211 2.2 kn. 
0 - I--- B I 0 - f--+27 V 
0 - f---

15R4 '-15CI 15C2o-b ±!5C3 ...L 15C4 0 - I---
2.2 kll ;: O.OI,.F 4.7 ,.FpO.I,.F T 0.1 ,.F 0 - f--

0 - f--15R2 ~ 15R7 -= 
0 - f---15 kll r-2. + 6.8 kll -= 
0 - f---

OPAMP ~ 0 - I---
301 L.. 12 < 12- f--

27 (jf) e H= r-r--I-- - 4,C JA81- JIOI- J102-

- 061I@A06-0IB~~~> • -5 V 

~WRITER~ 15VRI ::f 98CI ,98C2 
5~V -= 0.01 ,.F 

~r 0611@ A06-34B~> 04B)~> ~ HEAD SELECT AND READ / 
9 kll • +5 V 

~ 99C3-99C9 AMPLIFIER 

JIOI--~ 
15RI -= 0.01 ,.F 

AI I 
75.0 kll 091 §l A09 -32B 14B)~~> ~ 

JIOI/ 11111111111111 A ~ 4.09 k.n '=' 

I. I •• TPZ 

GND §1A06-0IA~~~>-----i 
- "' ..... -"'~~ OR"'" "' .... " 

coo. 10'N'l c 
J I 0 CttECkED 19333 83322680 

I!NGlN£ER i' a . tt) ,k",: :t,V NORMANDAlE CROSS REF SHEE~ 1 OF 4 I PAGE 1-95 
APPROVED DIVISION TYPE' EZKN LOC A3A03 NO 271 

- - .. 

~ .f, II "-..-/. ,,----,/ ',--,,' ~ .. ~! 



D 

c 

B 

A 

" jJ ~ 

~./ '-' ""~ 

4 3 2 

4.;T kl1 +5V~ WRIT- GATE 

D3RI6 +5 V . -- _.-

JIOI- J102-
122 ~ JA81-108~A) -WRITE GATE 9d 

173~JA81-088 078)~)+MFM DATA ,21 
A4RI 
82 11 

A4R2-
82 11 

173 §I JA81-098 ~~)>---,M",F-=M,--"DA:.!~=-A _______ --.l ____ J 

+5 V 

A4R3 
1.2 kl1 

12 

+ WRITE ENA8LE 

WRITE 
TOGGLE 
10 

9 
I A 

1645 
A38 

K ob8 (8 

WRITE 
SENSE 
4 

¥ 
1645 

J A3A 

"" 

273 

A4R4 
2.37kl1 

A4R5 
619 11 

A4CI 
0.01 ,.,.F 

K OL6 
- MFM nATA ...... ---p -~.~ ru~'t~ < D ) 273 

+36 V 
-5 V 

+WRITE 
PROTECT 

r7RI 
10 kl1 

r-7. ~ ~ (t 104~JA81-13A 02A)~ DELAY ,,~n' 

27 V 

17R3 ~ ____________________ -t ______________ lI ______ ~+~W~RI~T~E~VO~L~r~A~G~E~S~E~N~S~E ______ ~ 

ID~ 
273 

TPG r CR3 WRITE CURRENT ENA ( 
~ 14 G) 274 

QI7 

TPD 

03 +27 V 

3R2 
680 11 

3CRI 

3VRI~ 
3R I I 3CI 
330 11 "T'0.1 p.F 

II 

V 
J103-

+WRITE DATA 

fR4 

~ 262 J103- 2 

120 11 3CR4 3CR6 

3C2 

! I t t7 t:{FT 

pR8 
470 !l 

3R5 -5 V 4.7 kl1 -= 3CR7 
120!l 3CR3 Q I 3CR5 

-WRITE DATA )r-!--262 J103-1 

j -GND >)2-262 J103-3 
-£" A4R6 

680 11 

() ZONED WRITE CURRENT 
274 Fr·~~~~~--~~-----------------------------------------------J 

WRITE AMPLIFIER 

4 3 2 

I: 

'-..~/ 

o 

c 

+-

i3 
I 

A 



4 

272 ( D) - MFM DATA PULSES ~t-l 8 

+5 V 
6 

274(E ) 
-WRITE CURRENT FAULT 

+r 

C3R3 

C3RI +5V~ 2.2 kD 

272 (A' - WRITE GATE 

C 

272~, 
+5 V 

+5V~ 

+5 V 

B 

+WRITE 
VOLTAGE 4RI 

272(C) SENSE ~ 

A 

4 

'~, (\ 

Q5 

If 

Q4 
4CRI 4CR2 

4R3 
t,;! kll 

-5 V 

'''-.-/' 

3 

TPM 

Y 

TPN 

Q7 

TPF 

4R6 
2.2 kD 

TPB 

4R4 l4R5 
"437 kD ~ 261 D 

3 

4R7 
1,2 kD 

4R8 
1.2 kD 

Q9 

~ 

4CI 
390 pF 

I 

2 

J102- JIOI-
0 6 +WRITE FAULT )A)06A 042~ JA81-09A 

WRITE FAULT DETECTION 

2 

"-.-/ e , 

o 

c 

B 

A 

"-.-/! 



" C---./ 

4 

JIOI- J102-

162 [@ JA81-10A ~~ 

162 ~ JA81-IIA~~' 

el 
162 ~ JA81-12A 03A)~' 

A 
B 

A 

4 

1I 

.~ 

+CAR BIT 29 

+CAR BIT 2 8 

CAR BIT 27 

+27 V 

13R2 
121 k 

13R3 
13CRI 10 kll 
--I4-----'wv-

14RI 
4.7 kll 

14R2 
18011 

014 

14CRI 

'-.,..-/ 

3 • 
+5 V 

D3R4 
D3RI +27V~ 
2.2 kll 4,,99kll 

+5 V 
D3R5 

D3R2 + 27 V 4-'W'v--
2,,2 kll 4.99 kll 

3~4~ 

+5 V 
D3R6 

D3R2 +27 V 
2.2 kll 4,,99 kll 

1_~2~ 

13R5 
4,99 kll 

13RI 
75.0 kll 
19,.6 kll 

3 

13R4 
1708 kll I 14 

1708 kll 

13R6 
13C3 
3 pF 

D3CRI 

D3CR2 

D3R8 
4,,99 kll 

13R7 
s.e 
kll 

,-,,/ 

2 

D3RI0 
4,99 kll 

! D3RI3 
4,,99 kll 

D3RI0 
4,,99 kll 

4.99 kll r" D3RI2 D3RI3 
4.99 kll 10.0 kll 

13RI0 
26111 

13RII 
26111 

'" 

TPQ 

D3CI fll'F 

+27 V 

10RI 
4,,7 kll 

~ 

A· 

IOR3 
4.99 kll 

TPJ 

10CRI IOCR I 

13R9 
2.2 kll 

08 

WRITE AMPLIFIER 

2 

012 

ZONED WRITE CURRENT ( F ) 272 

~ 

ID 

Ie 

B 

J390 pF 

A 



+ 
REVISIONS 

REV. ECO. DESCRIPTION O"FT. DATE CHK'O 

A PE23000 RE\,.EASED ,,'. 7n< 
REVISION STATUS OF SHEETS 0 PE60120 CHG LOGIC DIAGRAMS eo , ...... ~ 

I 2 3 4 5 6 7 8 9 10 II 12 1314 15 16 1718 19 20 
A A 

I B B D 

. 

C 

~ .. 
I B 

- I-

-
~ A 

_. . R_ ••• ~ """" ~~ ... co;~~ .. ;; I C 
CHECKED DIAGRAMS 83322680 J B 
ENGINEER "1 ~ J • Jr.. "'" .' o:r NORMANDALE CROSS REF 

SHEET I OF 2 IPAGF I_99 APPROVED I DIVISION TYPE: 5VTN LOC'A3A04 NO 281 
- - ... - DI:ll: "'''1111.'701 

'------' • .. ,,"--,,/ "'--' ""--'" ttl " ~ 



'----' 

o 

c 

B 

A 

4 

J200 
312 §] JIA-II ~ 

O!B~ JA09-3OB~ 

312§] JIB-IO~ 

09~ JA09-06B~ 

312 §] JIA-07~ 

092~JA09-08B~ 

092~JA09-09B~ 

093~ JA09-2IB~ 

311 §] JIB-03~ 

4 

" '" " 
.~ 

''-' ,/ '----" '"----,, ~. 

3 • 2 

J200-
42V ~091 ~JA09-32B .. ~,y , ..... "' 

I / 

15W ,-______________ , 

i I J .~Ji 'BI r" ' , )- : 
101 c I 

+ DRIVE ~~------~~~--~~~:l~~~ 
'B J 1 : 
! I ~ I "r! 

I L ___________ ~~--J VOICE COIL DRIVE I >,>2L 312 §] JIB-06 

15W 
-~V -4~ • 

I 

15W r--------.-- i Y--l 
lBI ~l /li 
," ., T : 
~~~ __________ ~< __ J 

-DRIVE t---
:-Q4----- -----c~--i 
'B )1 : 
11~] ~i 

I L ____________ §~-_J 

15W 

CRI 

, 

- 42V EMERG£NCY RETRACT POWER 42V EMERGENCY RETACT POWER<. 
I 

I 

15W r------------ --, 

iJ 1 )li 
- EMERGENCY RETRACT POWER ENABLE : B C ~ i ! 

:Q5 c I 

~ 091 ~ JA09-03B 

>,>!!- 092 ~ JA09-14B 

+EMERGENCY RETRACT POWER • ____________ .!i? __ .J +EMERGENCY RETRACT POWER • 
~ 312 §) JIB-12 

~ 312 ~ J&CECOIL I 

, 
CURRENT SENSE , VOICE COIL CURRENT 

J0 05 f'005 
15W 15W 

-GND -GND • ~ 093 §I JA09-17B 

POWER AMPLIFIER 

3 2 

o 

c 

B 

A 



REVISIONS 

REV. ECO. DESCRIPTION ORFT. OATE CH!('O . PE23000 REL.EASEO 

REVISION STATUS OF SHEETS 

I 2 3 4 5 6 7 8 9 10 II 12 1314 15 16 17 18 19 20 
A A 

• D 

TO SERVO 
,,--- HEAD I ARM 

ASSEMBLY 

: C f CABLE SUPPORT PLUG 

(=[ll ~""' .~,.'" SUPPORTS PC JUMPER 
BOARD 

~ .-
A3 - SERVO PREAMP 

C? 

JI~U SERVO CABLE PLUG 
B I 

____ TRACK SERVO PREAMP HOUSING 
MOUNTED ON DECK NEXT TO 
ACTUATOR. - r-

JB ... 
ii) 

~ 
9'-A3P8 A 

_ ••• "'~, >~ n,,,, "'" ""'" CODE 'OE"' I C 
CHECKEO DIAGRAMS 19333 83322680 H A 

ENGINEER .1,1 uJ 'h 17. NORMANDALE CROSS REF 
291 SHEET I OF 2 I PAGE 1-101 APPROVED DIVISION TVPE= FZQN LOC' A3A05 " - . - " - -

. ~ •• f</ '---" "'-_/ '---" • J' ~' 



c 

B 

A 

"-/ 

4 

SERVO 
HEAD 

, Q 

----
3 

~ 

IRI 

05 ->------=7) I~ 

_ JB-
322 ~ JIB-14 : ~4B»r_+_1_2~V __________ _ 

99VRI 
6.B V 

99R4 
220 II 

99R5 
47 II 

IR6 

IC2 
3 pF 

'r-~r------------'I +6.2V 

322 ~ JIA- 10 I ;O~~ 

311 ~ JIII-3 

SHLD 
I 

9BLI 
100I'H 

£lBCI rll'F 
:-:03A)~ 

IR2 

10 II 
'i""Mii 
IR7 

21.5 k.n 

IRB 
21.5 k.n. 

',"--/ 

IC3 
100 pF 

IC5 
0.1 ,.F IRIO 

1.0 kll 

IRI2 
499 II 

2.15 kll 

4C2 4R6 

0.1 I'F 4RB 
10.0 kll 

~>---l "E" 1----,---,-----.. -6.2 V 

4 3 

Q t-

'----./ ----./' 

2 

IR9 
1.0 kll 

2.15 kll 

4R5 

NOTE' 

IC4 
0.1 p.F 

IRII 
49911 

4R3 
56.2 kll 

+6.2 V 

~dJ) 
JB- _ -SERV 

\>02Bf \ (-\DIBIT~ 
I I I 1032~ I I I I LA, JA03-25B 

BRI I: I I ~ 21102-15B 

\>02111 I I 
032~JA03-24B 

7RI I: 
1.00 kll I I I I I 

\>OIB I I : :+~i~{~ 
I I 1032~ I I I ) LA JAQ3-23B J lou, n ~ II02-13B 

O.OlpF ~ 1"' ", t ''') ~"'_3 7L1 S ~ -26B 

100 I'H 0111 HLD 

-6.2 V 

~ A02 IS INTERNAL TEST JACK USED FOR CONNECTION TO FTUI HEAD 
ALIGNMENT CARD, SEE CROSS REF, NO, 022 FOR DETAILS, 

TRACK SERVO PREAMP 

(9762) 

2 

o 

c 

B 

-~ 



. 
REVISIONS 

REV. ECO. DESCRIPTION OIlFT. DATE CHK'O 

A PE23000 RELEASED 

REVISION STATUS OF SHEETS , PE558411 CHANGE POWER CORD CB 2·B.80 

C PE55952 REMOVABLE PWR CORD MF 7"8-80 

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

• B B 0 
C C 

-

: C 

~ • 

I B 

FLAT BRAIDED SHIELDING 

• I \ 

d7 ~ :;), 
AC GND FASTDN DC GND FASTDN 
LDCATED ON LOCATED ON - BASE PAN LOGIC CHASSIS -BACK PANEL 

~ A 

-- 01'""- _" -~~ " ...... ""'" 
CODE IDENT I C 

CHECKED DIAGRAMS 19333 83322680 H C 
ENGINEER .'/ //~ {} :~~.,. NORMANDALE CROSS REF 

SHEET 1 OF 2 I PAGE 1-103 
APPROVED DIVISION LOC:AI NO 301 

A - ---.----

'~ • - ~ '----./ ~ o .. ,,--,,/ 



01 

c 

B 

A 

. .,. q. o Ii' 

'-.-/ 

4 3 2 1 

103~ JA80-05B 
-9 SEC START PULSE IAoI 

s~Cr4i 
DECK INT6RLOCK 

",NO NOR~AL 

103 ~ JA80-06A 
-START 

IAI 
A I S4 0 MAINT. 

NC 

333 JIB-II 
+5V r - -DRIVE -MOTOR- - - l 

I I REG OUT A3C6 P304 J304 

r-______ 2_912~ •••• ~ C:TA,RT I 

_~"~ 
I 
I 
I 
I 
I 

2121-1--;-..-.-

~ I I I 

$G-Jf-"l. 
THERMO I 

3 3 PROTECT 5~2. 
I DMI I 

P302 J302 

103j@ JA80-04B + BRAKE A3 r HYSTERESIS IlRAKE - - ~ 
HEADS LOADED I K I 

331 JIB-OI GND (5 VOLT) ~ ~ADED I I AI A3 NO HBI I 
r---------------- A3S2 L ____________ -' 
I - I UNLDADED + HDS LOADED 
I ;:., P301 J301 ----------- I03~ JA80-04A 

I ~ DRIVE r BLOWER MOTOR -I 
I POWER 3 3 I START AIC5,41'F I 

I PLUG AIFLI I 
PI I 

o X 2 2 I 

1..----------&N OR 0 Y 2 BMI 

GND G 

ELAPSED 
TIME 

T r------------" I 
: I'-. ~~~~~~B _________ __, 
I ill DRIVE RECEPTICLE I 
I POWER PLUG AIFLI I 

I~ Y III 
&& 

100 V 120V 100V 220 V 240 V 
:/\¢ ~N~R 3 2 AI 

I NOR 1/1 3 

I GND G G 1"2~--f-o-+--, 
I 
I 
L ______ _ I 

_-l 

60Hz 60Hz 50Hz 50Hz 50Hz TBI JIOO-

~ I CD I CD I r.1 CD I CD I' I ~~:T !:!g::~~1',~:B'3A 
; ~321 AIAOI-34A,34B 

, • 2 ~312AIAOI-13B,14A,'4B ®e l 
& CONNECTIONS DEPEND ON SITE POWER 

& --- INDICATES 16AWG JUMPER WIRE 

& USED ONLY ON 220/240 50Hz 

~ SIC 30 AND BELOW FOR 50Hz,S/C 33 AND BELOW FOR 60Hz 

& SIC 31 AND ABV FOR 50Hz,S/C 34 AND ABV FOR 60Hz 

4 

POWER SUPPLIES 
AICB2 

L..-___ -'<'o--l:. 

3 

9.2VAC~ 333 AIA03-16B,17A,17B 

II -GND (5 VOLT) ~ ~~T ~:~g~:~~U~~:~~~ 
II 9.2VAC(~333 AIA03-15A,15B,16A ilJ ~II 20VAC ~322 AIA02.-2IA,2IB,22A 

:/ 0 -GND ~ff~~', ~:m-:.~1,1:g:~ 
20VAC ~ 322 AIA02-22B,23A,23B 

2 4 

~' ; 
'®' 

~I 1'1 

AC POWER SYSTEM 

2 

'---"/ 

10 

c 

B 

A 
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. 
~EVISIONS 

REV, ECO, DElCRIPTIOII DRFT. OAT< CHK'D 

A "23000 R~LEASED ,k/l !,7J!~' 
REVISION STATUS OF SHEETS B PE60011 LOGIC OIA. eB '-4-B IlMlL 

c· PE60I20 CHG LOGIC DIAGRAMS eB 3.24080 

I 2 3 4 5 6 7 8 9 10 II 12 1314 15 16 17 18 19 20 
A A 

I B B 0 
C C 

--
-

. 

: C 

~ • 
JIA-

-GND ~ 331 JIB-04 ,. 
TPA ~~312A1CI- , 

-GND 'f 312 A\c2+ 

I 302 JIOO-07 OIA ~~ 292 ~J8-0.3A B 
10iB -GND ~)2!NC 

TPZ ~~NC 
302 JI00-05~ -GND 'y ~)!!!, ~ 282 A J200- 07 

348 -GND 

- = r-

~ A 

D"W. G IE' .. B'''~ v<>,~ 71~ ±42V POWER SUPPLY AND C~D~~Df;; I C 83322680 I J eNmED EMERGENCY RETRACT DIAGRAMS C 
ENGINEER 

1 NOIIIMM)ALE CROSS REF 
SHEFT I OF 2 I PAGF 1-105 APPROVED DIYIIKMlI TYPEI ASJV LOC AIAOI NO 311 . I - ... -

''----.,/ • .. '----.,/' ~ '~ 
, 

¢. '~ 



D 

c 

B 

A 

-\> "" o (jl 

' ....... ...-/ ,---/ 

4 3 2 1 

302 JIOU-06 I :::~; 
13B , 

42VAC 

.082UF I 
JIA- JIB- AICI 

• 31B 21000I'F A 
~ )~q 311 J14-02 

• 32A 

...:..:=----,---"7) 32B »11 +42V 282 ~J200-06 

~3A ':/'i; - - - ~ 
• 33B '/~~~01 VOICE 
• 12 JA31VC21/1 1"-::IJA3!vC1 COIL 

42 VAC t:::J. 1;"'-: rvvv1 :"-::i~ CllRRENT 
)~_B )~~ ~>---2B2 §jA04-El ~-------'-:--7 ,,~ I;::::L- _ ""-t::'1 

.-----,. t?"/~~"-::::-..-:J 
302 J100-03 III::~; 

13A , 

JIB-

EMERGENCY RETRACT 1:\ 
RELAY AI~2 L.!..c, r-------

282 ~ J200-03 ~) VOICE COIL DRIVE 6 1 H ~ ~ 

282 [@J200-2 ~) +EMERGENCY RETRACT POWER l~t..7 94r3 24r 8 

102 [@ AlO-29A ~) - PIC~ RETRACT RELAY B A 

I ='-"--r-I~: 
+2OV L _______ J 

322 AIA02,29B, lOA,30B -----==---___________________ J 

NOTE: 

& RELAY FOUND ON PIS MOTHER BOARD. 

4 3 

i>10 -42V 

AlcJ 038 i>09 j + 
03A 

048 
21000l'F 

-42V EMERGENCY 
~07 RETRACT POWER 06B 

£!! 
07B 

PLUS A/>v MINUS 42 VOLT SUPPLY 
AND EMERGENCY RETRACT 

2 

282 ~ J200-09 

282 ~ J200-12 

~ 

Ie 

B 

A 



L--______ ~~_. ______ __'__ __ ._.____Ll....._.._ 

-
REVISIONS 

ItEV. fCO. DOCltlPTION ORFT. OATE CHK'O 

A PE23000 RELEASEO I 

REVISION STATUS OF SHEETS 

I 2 3 4 5 6 7 8 9 10 II 12 13 1415 1617 18 19 20 
A A 

I 0 

; C 

• • 

I B 

302 J100-07 ~ -GND 

OIB -GND 

302 JI00-05~ -GND 

- 34B GND I-

-= 

. A 

.... C R_ ... ~ "'" .., """ .,,~ """'" cOl°~;;; I C CHECKED MINUS 20V 83322680 J A 
ENGINEER ,"" I ~(., , . .i'.'r:!-'~ NORMANDALE DIAGRAMS 

CROSS REF SHEET 
10'2 IPA"I-107 I APPROVED .. 1 DIVISION TYPE' 5SKV LOC' AlA02 '0 321 .. 

'~, .. <ff '--../ '---/ '-...-/ (I f!I. ~ 



" 
..,. o ill 

'--.--- ,~' '~/ ~ 

4 3 .. ,2 1 

~ ro~ ~- I 302JIOO-04~ .. S A "- .~ dl3 )i'--+m,"" -,,-~ D 
UI 23B ~ 312 AIK2A 

' .~ 

51 +12V W~ )~ 292 ~ J8-04B 

I~ I 27B 'L 261 ~ JA80-08B 
"16 

) ~'"::I :L 7500UF ' 21A 20 VAC ..,... , IlV 
302JI00-02~ 

~ 
VR2 
IlV 

1500~ Ie 
C 1 :JliE JIA-

51 IlV ~ )~ 19l §I Je-03B 

lOW ~ DBB 'L l61 ~ JABO-OBA 

"-' • , 05B Fl -lOY ~~ )~2OV ~ BACKPANEL Ii\STON 

lA ~ 06A 

24A , +5 FILTER 

248 "-
333 A1AO:S-24A~ 

" 25A ~ ~IK !k14,OOOUF !k14,oooUF *14,OOOUF 
fl/2W 

302 JIOO -08 2 8 ' ~8A R(5VOLTl IB 
BI 2~ 

, 

A 

4 3 

PLUS PNJ MINUS 12V AND PLlJS AND 
MINUS 20Y POWER SUPPLY 



4 I 3 

REVISION STATUS OF SHEETS 

! 1 ~ I: 1415161718191101111121131141151161171181191201 
D BIAIA 

c I A Ie 

-

c 

-+ 

B 

-

A 

4 1 3 

~ 
, 

<I( "'--.-/ 

.. 2 I 1 
REVISIONI 

DDCRlP'fIOil I .... ·I ..... I-D 

D 

c 

1'-
B 

JIB- JIB-

'" ,,~-">~ -.~ ,,,on f."~' 
- "~M Es -- 'I"-~ ZBB -GND ~ Nt ~-l 'I"--Oi---

I-

PWS AND MINUS 5V POWER SUPPLY 
DIAGRAMS 

TYPE -aSHY LOC- AlA05 .-2-
~/ ~ $ 

A 

C 

, __ 1-

... .~ 



.. ~ 

c 

B 

A 

'\I. ~ \) " 
"'---' ~,,-/ .~ 

4 3 .. 2 1 

"3(8)~----------r-----------------r-----------------------~ 

4 

liZ 
1_ 

.Illl 

R4 
108 kJ1 

+ 

3 

ez 
2Z ,.F 

116 
·108 kll 

117 
5.6 kA 

119 
2.2 k"n, 

R8 
0.10. 
7W 

VRI 
60ZV 

Z 

'3-11 

C4 
45,.F 

Q5 

TP 

JIA-

~09A ~ -5V I!!I BACKPANEL FASlON 
,098 
, lOA 

PLUS AND MINUS 5V POWER SUPPLY 

LOC: 

2 

'-...-/ 

o 

c 



D 

c 

B 

A 

'--------

4 

RI3 
470 11 

302 J100-09 ~5A , 
158 ~ .0 ~ . 

I. 

RIO 

6811 

902.VAC 

or 

C7 

RI9 

0.111 
7W 

RII 
5611 

560 pF 

,,--,,' 

3 2 

+5 FILTER 

TP 

, ... 24A 

~ 
~ 

1 

522 AIA02-24A 

J18-

RI2 I II H V REG R~2118 ~+5V ~ BACKIWIEL FASlON 
.,.. 26A ~ 302 AIKI-3 o.;~11 -,268 

RI4 
5311 
2W 

3 

RI5 
5.6 ttll 

VR5 
,6.2 V 

3 

RI8 !L C9 
2.2 kl1 ~ 45 ,.F 

,,--,,' 

Q8 

PLUS AND MINUS 5V POWER SUPPLY 

2 

'"--,, $ 

R20 

0.2411 
15W 

" 

D 

c 

A 

~/ 
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. 
REVISIONS 

REV, <cO, DEscRIPTION DIIFt: DATE CHK'D 

A PE2.3000 RELEASED 

REVISION STATUS OF SHEETS . PE55085 ERROR CORRECTION 2-e-so 

I 2 3 4 !5 6 7 8 9 10 II 12 13 1415 16 1718 1920 
A A A A 

• B A B A 0 

. 

: C 

NOTE: 

I ALL OF WI HARNESS ASSY AND Wli 110 WI2 CABLE ASSYS .. ~ ARE SHOWN ON CROSS .REF 302 AND NOT REPEATED ON 
THIS DIAGRAM SET. 

I B 

- f-

, A 

- 1.'"'- '~>~ CODE 'DE.IT I C 
CHECKED HARNESS DIAGRAMS 19333 83322680 G B 
ENG'NEE" ".O.h ,~!/tTI; NOR ..... DALE 

W2, W3, W4 CROSS REF SHEET OF4 IPAGE 1-113 APPROVED DIVISION NO 341 I 
-



o 

c 

B 

A 

"--~ 

4 

09 
09 
09 
09 
09 
09 
09 

09 
09 

032 

343 

343 

343 

4 

PA09 -
08B 

30B 
06B 
09B 
328 
03B 
14B 
21B 
17B 

-

~ 
25B 
23B 

248 
26B 

-
\ 
/ 

, 

3 

1'200 -
- EMERGENCY RETRACT POWER 

14 
+DRIVE 

13 
-DRIVE 

10 
+EMERGENCY RETRACT POWER 

I 
+42V 5 
-42V 

8 
- 42 EMERGENCY RETRACT POWER 

II 
CURRENT FEEDBACK 282 

+ POWER AMP GROUND 
15 
4 

-GND 
7 

EMG RET RELAY NO 
3 

-42V 9 
EMG RET RELAY NC 2 

6 

~~ 

PB 
r-- ,~, 

03A , : 03B 
, , , 

04B I 

04A ~' 
292 

OIA ~, 
02A I I 

OIB I , 
I 

02B I 

'-- '-' 

,-, - SERVO DlBITS 
I , 

+SERVO DIBITS , 
' I -GND 

f..-J' 
-12V 

+12V 

+[(VOLTAGE FLT.-UP TO SPEED)+!-POWER UP MASTER CLEAR)] 

3 

... ~ 

2 

W3 

282 EI 
CURRENT FEEDBACK 

312 C2+ ,CI-
-GND 

322 -20V BACK PANEL FASTON 
-20V 

312 C2- -42V 

332 -5V BACKPANEL FASTON 
-5V 

312 VOICE COIL -2 
- 42V EMERGENCY RETRACT POWER 

+42V 
-GND 

-GND 

-12V 
-12V /' 

+12V 
+12V ""--

-GND 

+42V 
312 CI+ 

333 BACKPANEL FASTON 
+5V 

322 BACK PANEL FASTON 
+20V 

331 BACKPANEL FASTON 
-GND 

EMG RET RELAY NC 
-42V 

EMG RET RELAY NO 
-GND 

+ [(VOLTAGE FLT. - UP TO SPEED)+ (-POWER UP, MASTER CLEAR)] 

-GND 302 A3S2-C 
302 AIKI-3 

+5V 

~ +5V 

NOTES' 

PIA 
r--

2 

4 
9 

8 
12 
7 

II 
I 

3 

10 

'--

~ 
14 

4 
5 
15 
13 

B 
12 

10 

6 

3 
9 
I 
II 

-

, , 
, 

, , 
, , , , , , , 
3 
3 , 

1 

- VOICE COIL I 

II 
22 
12 
32 
12 
12 

12 

II 

II 
22 

22 

31 
12 
33 
22 

31 
12 

12 

12 

II 
12 
31 
33 

302 A3K5-3 

I, CROSS REFERENCE NUMBERS LEAD READER TO LOGIC ~ HEET WHICH 
TO REMAINDER 

',,---,' 

SHOWS CONNECTOR I PIN IN FUNCTIONAL RELATIONSHIP 
OF DRIVE. 

2 

MAIN HARNESS (W3) 
PART 1 

,~ 'Ci .. 

~ _______ LI 

o 

c 

B 

A 

A 

~-"/ 



, -----

4 

103 

101 

261 

261 

102 

011 

103 

2e2 

042 

011 

011 

el 
104 

252 

252 

252 

252 

102 

011 

102 

103 

103 

103 

B' ni3 

"'{ 
A 

4 

fli!. 

PABO 
r--

lOA 

lOB 

08A 

08B 

03B 

03A 

05A 

OIA 

028 

07A 

078 

098 

I1A 

IltA 

I1B 

14A 

13A 

14B 

06 

06A 

05d 

048 

04A 

-
PA07 

r-
1.291. 

.;; 

"'-' '--, 

3 + 2 

W3 

! SPEED TRANSDUCER SIGNAL YELLOW 

L -GND BLACK 

i 
L 

-12V 
A 342 

+12V B 342 

- (START + SPEED PULSES) 
102 PACK COVER SOLENOID R 

+20V (OPTIONAL) 
102 PACK COVER SOLENOID L 

-START 
2152 A3S3-NO 252 A3S3-C 

-(SERVO FAULT·' FAULT' 

-MANUAL FAULT CLEAR 

-START GND 

-LOGIC GND 

-WRITE PROTECT 

-PLUG VALID 

-SEL ADD 4 

-SEL AD·D 2 

-SEL ADD.1 

- READY ALERT 

+5V 

+ ~~~Eu~L1..·~R~~~)+ 
C 342 

-START 

-9 SEC START PULSE 

NOTES' 

302 A3S4-C 302 A3S4 -NO 

302 A3K5-4 
+ BRAKE 

+HDS LDADED 

302 A3S2-NO 

W2 

+ VELDCITY TRANSDUCER SIGNAL 

-GND 

-GND 

UNLDADED 

I. CROSS REFERENCE NUMBERS LEAD READER TO LOGIC SliEET WHICH 
SHOWS CONNECTOR I PIN IN FUNCTIONAL .RELATIONSHIP TO REMAINDER 
OF DRIVE. 

~. 

-START 

e 

P 

1 r-I 
L 2 

P201 

L.....-

P201 
r---

12B 

04B 

038 

118 

14A 

02B 

068 

09B 

088 

lOB 

05B 

148 

-
~ 

I 

/2 
'--

1-1 

1"22 

r--
3 

2 

1trJ4 
~ 

MAIN HARNESS (W31 PART 2 

3 2 

~ 

,----,,/ 

1 

} ,~ "''' m~"~" 
D 

252 

2112 

252 

252, 

251 

252 CONTROL PANEL 

2152 
Ie 

252 

252 

252 

252 

251 

302 AIKI-4 

} ~ ~~m_" 
IB 

} m '~m fflM_~ 
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DI 165 

061 

261 

113 

061 

113 

081 

113 

052 

262 

el 122 

162 

061 

162 

261 

162 

061 

104 

091 

071 

052 

BI 042 

042 

052 

052 

081 

173 

173 

A 

4 

"--.-"-_/ 

3 .. 2 

PA81 
W4 

.--- '! 
OIB 

+WRITE GATE 

OIA ! GND 

! 02B T 
12V 

02A + HEAD SEL BIT 20 

.! 03B 
-5V 

03A J + HEAD SEL BIT 21 

04B l +READ ADDRESS MARK ENABLE (NUl 

D4A ~ + HEAD SEL BIT 2 2 

! 05B 
+ADDRESS MARK DETECT 

05A ! GND 

1 lOB 
WRITE GATE 

lOA ! +CAfl. BIT 29 

! liB 
+5V 

IIA ! +CAR BIT 2 8 

1 12B 
+12V 

12A ~ +CAR BIT 27 

L 13B 
+20V 

13A ~ +WRITE PROTECT DELAY 

i 14B 
+42V 

14A j -GND 

06A 
ADDRESS MARK DETECT 

08A + MULT HEAD SELECT FAULT 

09A 
+ WRITE FAULT 

! 06B 
,-, ANALOG DATA 
I I ! 07B I I +ANALOG DATA 

---j~ i 07A 

08B ' \ +MFM DATA 

I I t 09B 
MFM DATA 

-L....-

NOTES' 

, 

J. CROSS REFERENCE NUMBERS LEAC READER TO LOGIC SHEET WHICH 
SHOWS CONNECTOR/PIN IN FUNCTIONAL RELATIONSHIP TO REMAIN­
DER OF DRIVE. 

3 

.j ~ '--.,..../ 

READ WRITE CABLE (W4) 

2 

~ lit 

PIOI 

1 .---

! 14B 

14A 

1 
! 

13B 

! 
13A 

! 
12B 

12A 

262 ID 
261,271 

261 

262 

261,271 

262 

L 
T liB 

IIA 

263 

262 

! 
T lOB 

lOA 

263 

262 

l 
! 

05B 

05A 

272 Ie 
274 

L 
-r Cl4B 

04A 

261,271 

274 

1 
! 038 

03A 

l 
02BI ! 02A 

1 
! OIB 

OIA 

261 

274 

261 

272 

271 

271 

09A 263 

07A 262 IB 
l 

06A 

,-, 
! 

09B 
I 

\}- 08B 

! 08A 
I , 
I 07B 

L I I , 06B 

273 

263 

263 

261 

272 

272 -
'--

A 

:/ ~ 
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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 
WI REWRAP LIST 

SIGNAL NAME DESTI-
OR NUMBER ORIGIN NATION 
IDENTIFICATION -- - -

102111 AOI0IB AOI02A 
102111 AOI02A AOI0IB 
100108 AOI02B A1708A 

rl 100211 AOI03A A0231A 

100206 A0230A AI712A 
100205 A0230B A0612B 
100203 A0231A A1326B 

a..; 100211 A0231A AOI03A 

SIGNAL NAME OR NUMBER IDENTIFICATION 
i ' ' . . 

The signal name or number identification 
column is the first cblumnon 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 column. 

Example: Card Location 
~ ~Pin Identifier 
A06 l2A -

I IL I DOCUMENT NO. 
LOGIC ~v/w 

I SHEET NO. 
1 of 12 

IREV~ 

l. 
LEVE.L NOTES 

1 
1 
1 
11 

1 
1 
2 
11 

~ LEVEL 2 A ~LEVELI 

.1111l"J~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 
level!;l on all ~ins. (refer to fi9~:t:e 2-1) •... Z 
level 1 identifies the . wi rewrap 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 pin!;l may contain two wire!;l. 
8owever, if the pin contains only one wire, 

• 2-2 

:that wire will be connected on Z level 1. 
-'l'he same Z level is maintained at both ends 
of all wirewrap connections. 

NOTES 

The notes 
wire list. 
pertinent 
colunu). 

column is the last column on the 
Signal names, history, or other 

information is shown in the notes 

83322680 G 
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TITLE I ILJ DOCUMENT NO. I SHEET NO. I REV. 
L09ic Wirewrap 77568131 1 of 15 AC 

SIGNAL NAME DESTI- Z OR NUMBER ORIGIN NATION LEVEL NOTES 
IDENTIFICATION 

100416 AOIOIA JA8U07A 1 
100416 AOIOIA JAi3007B 2 
3000n AOI01B A0121B 1 
100305 A0104B A0333A 1 
100101 A01l28 'A02Z1A 1 
100101 A01l2B A0127B 2 
lOOInS A01l3B ~083U 1 

'30011;:>2 A01l4B A02348 1 
3000?3 AOI2It! AOI018 1 
100304 A01228 A0312B 1 
100103 AOIZ38 . AOti2:38 "I 
100102 A0124B A06248 1 
100104 A01268 80815A 1 
100101 A0127B AOl12B 2 
100107 A{)130B B0709A 1 " 

101020 A01338 JA8003A 1 
100417 A0134B JA80148 1 
100309 A0213£:! A03238 1 

) 
1004n9 A0214B ' B0103A 2 
1004n9 A0214~ AtOl2S 2 
100308 A021S!:! A03258 1 
300024 A02168 A0231A 2 , 

200n?! A0217A ~0"338 1 
100101 A0221A I:H1l23A 2 
100101 A0221A A01l28 . 1 
3iJOO?4 A02·22i:l A0234A 2 
loonl A0223A 8011.7B 1 
<:'on217 A02231:! B0203A 1 
2007.17 A02238 I:I0625A 2 
r-OOZ08 j A0224A 80224B 2 
200218 AO?24~ 802328 1 
lO0206 A0225A 1:!0122B I 
200i?04 AU225R SOl16A 1 
~UOi!16 A0226A B022SA 2 
20Q202 A0226i::1 a0631A 1 
2002)4 A0227A BO?26A 2 
?C0210 A0228A B02268 2 
10041)6 A022A8 AU426B ? 
20021? AU229A B02258 Z 
200915 AO?30t:l 801078 ·1- -

JIj 0 0;:'4 A0231A A0234A 1 
300!J?4 A0231A A0216B 2 ) 
200220 A0232A B0232A 2 
3001124 AQ234A AO?31A 1 
3000?4 A0234A A02228 2 
300n?? AO?34B AOl148 1 
lon301 A03078 8t)~28R 1 
}U0302 A0308B 809278 1 
100303 A03091:! A08268 1 

-' 

101J307 A0311B B0804A 1 
1003n4 A0312B A0122B 1 

-

I 

-

) 

83322680 A 



TITLE I IL I DOCUMENT NO. [SHEET NO'2 I REV. 
Logic Wirewrap 77568131 AC 

SIGNAL NAME ~ 

DESTI- l OR NUMBER ORIGIN 
IDENTIFICATION NATION LEVEL NOTES 

, 

}00309 A0323B A0213B 1 
100308 A0325B A1TZT58 1 
200926 A0327B 80913B 2 
10iJ106 A0332A 8-08"0"58 1 
100305 A0333A A0104B 1 , 
10030'5 A0333A 808228 2 
1004}8 A0403B A0903B 1 --
?OOfHI7. - A040SA 80104A 2 
100403 A0407A A101SB 2 
16(40) A040T,A A052S8 1 • 
300007 A0408A A0409B 2 
ItJ04nl A0408B 80107A 1 
1004}0 A0409A JA8002B 1 
300007 A04091l A0408A 2 
300007 A0409B JAB10:9A 1 
2U09ii4 A0410A B09tt3B 1 
2002;>2 A0410B B02028 2 -

) 
1004n4 A041l13 A0707A 1 
100404 A0411B JA8001A 2 
20020 9 A0412A B0230A 1 
l1J0405- A.0412B A102.7B 2 
100405 A0412B JA8013A 1 -
200201 A0413A J~B1l0B 1 
"200201 A04l3A B02278 2 

-

200203 A0413t! AOS311:l 2 
200?03 A0413B B0229A i 
11l040? A0414A B093lB 1 
3000n1 A0414B JA8108A 1 --

t'OIJQ14 A0415A JA8005A 2 ) 
100407 A041SB AIo23B 1 
200914 A041l>A A04ZBB 1 
UJlO'O A0416B Al02lA- 1 / 

100414 A0417A JA80111:l 1 
I:J0413 A0417B JAtlO12A 1 
100419 A0421A JA8226.A I 
lIJ1J4;>0 A0421ff JA8226B 1 
11.104)5 A0422B JAS014A 1 
1004'1 A0423A JA8222A 1 
1004;>2 A0423B JA8222B 1 
2(08)4 A0424A 1:I0809A 1 
jOlu02 A04241j Al02IEI I ) 
200919 A!l42""sB BilS17B 2 
3000?S A042&A A1013A 2 / 

100406 A04268 B01248 1 
}00406 A04268 A0228B 2 
1004;>3 A0427A JA8241A 1 
1004i?4 A0427B JA82418 - 1 -
1004}2 A0428A JA8011A 1 
?00914 A042RB A0416A 1 
1004(-,5 A0429A JA8223A 1 
1004?6 A 04291:1 JA8223B 1 
In04?7 A0430/1 JA82Z4A 1 

-

- , 

) 

2-4 83322680 A 



~.,,, . . , 

TITLE I IL I DOCUMENT NO. I SHEET NO. 3 . I REV. 
Logic Wirewrap 77568131 AC 

SIGNAL NAME DESTI- l. OR NUM8ER ORIGIN NATION LEVEL NOTES 
IDENTIFICATION 

1004i'8 A0430B JA82248. 1 
lOO4~9 A0431A JA8242l\ 1 
100430 A043lB JA82428 1 
1U04,2 A0432A JAtI'228A 1 
100417 A04328 .A09328 1 
100432 A'0433A JA8'228B 1 
200222 AOsOlA A05248 1 
100502 A0503'8 A0610B I 
1000:;01 A050413 A06098 1 
~000n3 AOs07B JA8107B 1 
300002 A050RB JA8 1068 1 
~UOOn4 AOs218 JA810S8 1 
::IOoon5 A05221:3 J.A8106~ i 
2002?2 A05248 AOS01A 1 
2002)1 A0527B B01218 1 

) 100'+03 A052RB A0407A 1 
100503 AOS30B A0622B 1 
20'0"703 A05318 A0612B 1 
?O0203 AOs318 A04138 2 
300013 A0601A JA810lA 1 
300019 A0601B JA81038 1 
200219 AOb038 BOl33A 1 
200215 A0604H 80231B 1 
1001501 A06098 AOs04R 1 
1()O~02 A06101:i AOs03B 1 
200203 A06128 AOS31B 1 
]00503 A06228 AOs308 1 
10Dl03 A06238 A0123B i 
100102 A0624B A0124B 1 
2003i'5 A0626B B01318 1 

) 
100601 A06278 B0131A 1 
3000i'1 A0633B JA81139 1 
3000?0 A06341:3 J A8 111B 1 
300014 A0701A JA8114A 1 
200<118 A0702A H0931A 1 , 
10'0404 A0707A A0411B 1 
]004('14 A0707A H0933H 2 
2001)?2 A0707B 80929B 1 
200923 A0708A i:l0912B 1 
2009]1 A07l0A B0913A 1 
200"10 A07l1B B0602A 1 
200F.1? A0712B B0603A 1 ~ 

200!)l3 A07l3A B0604A 1 
("00616 A071313 130610A 1 
200617 A07l5A B0609R 1 
10080 9 A071SB A0826A 2 
200619 A0716A 1306118 1 
200Q02 A0716B AU92JB 2 
200b18 A07l7A B060~A 1 . 
200907 A 07178 80916A 1 
2U0901 A072Hl A0922B 2 
20()90S A07228 809168 i 

) 

83322680 A 2-5 



TITLE . 1 IL 1 DOCUMENT NO. ISHEET NO . I REV. 
Logic Wirewrap .. 77568131 . 4 AC 

SIGNAL NAME DESTI- l OR NUMBER ORIGIN NATION LEVEL NOTES 
IDENTIFICATION 

lOOil08 A072313 A0809A 1 
2lTO"F;11 A1T7ZSt' B06028 1 -
luO'70l A07268 A0928B I 
2UU-6nB ArrrcrA 81)'SlJ7+B 1 
1110703 A07278 A0808S 1 
rrru-q-r,2 AorZ81! A1T9r2B 1 
1 (1IJ702 A07308 A0802A 1 
300015 AlTHlJl"A JAiSlO7A I 
10071)2 A0802A A07308 1 
lOOAO! A (l'1'1 Otl A 80816A 1 
100703 A080813 A07278 1 
IllTI8"!l'8 AlTR0'9A A0723B 1 
100802 A08098 !:i0810A 1 
2009;:>4 A08108 80'9068 2 
2009;:>4 A08108 ElO1l7A I 
100804 AOB11A A08248 2 
300~n4 ADAIIS El0230B 2 
20n90A lrmr12A B1)914A 2 

) 
lOOA07 AOB12B 1:30905A 1 
2009]0 A0813A 80922A I 
2UfJ'-t13 AOAI3t.:! 80930A 1 
?OOfl04 A11814B ii0810a I 
200903 AOA16A 809048 1 
200207 Am3'21 A 80229B 1 
100.':11)6 A0822A A0927A 1 
200;:>05 A08228 B02288 1 
lOOSOS A0823A 808288 1 
2004n6 A08238 80906A 1 
200211 AllA24A 80614B 1 
101)804 A08248 A0811A 2 
10()803 AOA25A 80927A 1 
2009;:>5 A08258 80926A 1 
100809 A0826A A0906A 1 
100H09 A0826A A07lSB 2 
100303 A08268 A03098 1 
2()O912 A0832A 80903A 2 
lu0901 AOfl33A A09248 1 
101011 A0902A AI0028 2 
1ulOli A09028 AI002F.1 1 
lO041A 40903A A09038 2 
100418 A0903A A0904A 1 
lOO41A A0903B A0903A 2 ) 
100418 A09038 A0403B 1 
100418 A0904A A0903A 1 
100418 A0904A A09048 2 
101J41B A09048 A0904A 2 
100Ao9 A0906A AOA26A I 
10(1902 A09128 A07288 I 
200Q;:>2 A09lSB ~0925A I 
2009;>6 A0916B AIOl7B l 
cO,09?] A0916B 1309218 2 
20090l A0922B B0908A 1 

) 

2-6 83322680 A 



) 

TITLE I IL I DOCUMENT NO. I SHEET NO.
5 I REV. 

Logic Wirewrap 77568131 AC 
SIGNAL NAME DESTI- l OR NUMBER ORIGIN 
IDENTIFICATION 

NATION LEVEL NOTES 

200901 A09228 A07218 2 
200902 A 09231:1 BO~07A 1 
200902 A09238 A07l6B 2 
100901 A09248 80915A 2 
100901 A0924B A0833A 1 
2009;:>6 AU9ZSB B0812A 2 
2009?6 A09258 80913B 1 
20060~ A 0"9268 606178 1 
100806 A0927A A0822A 1 
ltlO'ioEt A0927B 80930B 1 
100701 A0928B A07268 1 
$00018 Aoq-J-tA A0932A 1 
300018 A0931A A09318 2 
300018 AO<;l311:3 A0931A 2 
3000]8 A0932A AI0328 ? 
30001e A0932A A0931A 1 
100417 A0932tl A0432B 1 
31)0018 AO<;l32B JA8114B 2 ) 
101012 A0933A AI0338 2 

, 101012 AO<;l338 AI0338 1 
300006 AI001A JA8105A 1 
1010(15 AI002A JA8113A 1 
1010]1 AI0028 A0902A 2" 
10 ]-0 J 1 AI0021::! A09028 1 
101009 AI003A JA82298 1 
101007 A10041::! JA8?29A 1 
11.)04(17 A1005t! AI0238 2 
100404 A101211 JA8001A 1 
10040 9 AI0121:l I:lOI02A 1 
1(10409 A10128 A02148 2" ) 
100409 AI01213 J A8 OO98 1 
3000?5 A1013A A0426A 2 
10]004 AI014B 80912A 1 
100403 A1015H A0407A 2 
101003 AI017A d0923B 1 
20(J926 A10178 A09l6S 1 
101010 A102111 A04168 1 
101002 A10218 A04248 1 
101001 A1022A 809268 1 
100407 AI0238 A04158 1 
100407 AI0231:l AI0058 2 
10101t; AI026A JA8006A 1 
lOU40B AI0268 JA8005A 1 

) 
101018 A1027A JA8010A 1 . 
11l040S AI027i::1 A04128 2 
101013 AI028A JA~00S8 1 
101017 AI028B JA8003B 1 
101 014 AI029A JA80068 1 
101016 A10298 JA80048 1 
200ill0 AI0301:3 JA8004A 2 
300018 AI0321:l A0932A 2 
30001R AI032B JA81148 1 

83322680 A 



TITLE I IL I DOCUMENT NO. I SHEET NO. I REV. 
Logic Wirewrap 77568131 _ 6 AC 

SIGNAL NAME DESTI- l OR NUM8ER ORIGIN NATION LEVEL NOTES 
IDENTIFICATION 

1010lZ AI033B A0933A -2 
101012 Alo338 A09338 1 
101019 AI034A JA8010B 1 
10040 9 BOIOZA AIOIZB 1 
100409 R010Z8 BOnZB 1 
10040"9 130103;' AOZ14B 2 
100409 80103A JAS0098 1 
2{)1) 80 2 B1tH4A A641t15A 2 
20080Z 80]04A B0813B 1 
2tlllMl 1'161048 B682H~ 1 
?Oill14 BOI05A JA8ZZ5A 1 
200113 801058 JA82Z'513 1 
200112 BOI06A JASZ18A 1 
200111 801068 JAIJ218B 1 
100401 B0107A A04088 1 
2009115 801078 B09IIA 2 
200915 80107B A0230B 1 

) 
200118 gOIOeA JA8i?16A 1 
200117 801088 JA8216B 1 
?Oon (, ROI09A JA8215A 1 
200115 B01098 JAB215B 1 
c001112 ROII0A 1301108 1 
200101 BOI10B 1:l0723B 1 
200D2 ROIllA JAaZ3Qe 1 
200111 ROI11B JA8240A 1 
2001:'14 80112A JA8238B 1 
200113 B0112B JA8238A 1 
2001'i)4 80113A 80831B 1 
200B)8 R01138 808248 1 ) 
200140 a-OI14 A JAB?ZrA 1 . 
20 III '39 B01141:J JA8221B 1 
200141 ROl1'5A JAB230A 1 
2110142 R01158 JAS230B I 
200204- 80l1bA A0225B 1 
20f)204 R0116A li0227A 2 
20(i20-Z R01168 BOllIA 2 
200202 130116B B08328 1 
200Q?4 B01l7A A0810B 1 
200221 801178 B0202A 2 
200??1 R01178 A0223A 1 
200?02 B0121A B0224A I 
2002(12 BOl2IA B01168 2 

) 
2002)1 801218 A0527B 1 
2001'0 BOI22A B0134A 1 
200;:>06 1301228 B0228A 2 
200206 B0122ti A0225A 1 
200A15 ROI23A B0830A 1 
1001(11 801238 A0221A 2 
200912 B0124A 806058 ? 
200'112 ~\OI24A 80632A I 
100406 801248 A04268 1 
2001;>? BOI?5A JA-e219A 1 

) 

2-8 83322680 A 



TITLE I IL I DOCUMENT NO. I SHEET NO. 7 I REV. 
Logic Wirewrap 77568131 AC 

SIGNAL NAME DESTI- l OR NUMBER ORIGIN NATION LEVEL NOTES 
IDENTIFICATION 

2001;:>1 A0125~ JA8219B 1 
2J01?O BOI26A JA6217A 1 
200119 B01268 JA8217B 1 
200124 flOr27A ,)~82Z-OA 1 
200123 A01278 JA8220B 1 
2o{)l.>6 R0128A JA8z31tA 1 
200P5 801288 JA82338 1 
200130 A0129A JA8237A 1 
20012 9 801298 JA 8236B 1 
2001;>8 A0130A JA8235A 1 
2001?7 BOl30S JA82J5B 1 
10(1)01 BOI31A A062TA 1 

200325 R01318 A0626S 1 
200105 R0132 A JA8102A 1 

) 2001(17 801328 JA8104A 1 
2001(16 R01338 JA 8 103A 1 
200110 B0134A B0122A 1 
3"00012 B0134A JA820tB 2 
200221 80202A BO 1178 2 
100404 802028 B0615A 1 
2002?2 A02028 A04108 2 
200?17 80203A A02238 1 
2002,,8 R0203~ 8072?'3 1 
20ililJ6 R0204A 80830B 1 
200R17 802048 BOA29A 1 
200?~1 80?05A JA8214A 1 
200262 80205B JA82148 1 
20021'1 RO?06A JA8227A 1 
200264 AO?06B JA82278 1 

) 
I 

2002,,3 A0207A JA8203B 1 
200252 '302078 JA8203A 1 
2002,,9 R020AA JA8245A 1 
200260 8020A8 JA82458 1 
200245 A0209A JA8212B 1 
200244 802098 JA8212A 1 
-200243 A0210A JA8213B 1 
200;>42 802101::l JA8213A 1 
200249 RD21IA JA8?D2B 1 
200248 A02118 JA8202A 1 
200247 B0212A JA8201B 1 
200;'>46 A02128 JA8201A 1 

) 
/ 

200241 R0213A JA8211B 1 
200240 802138 JAB211A 1 
200219 BD214A JA8210B 1 
200218 802148 JA8210A 1 
2(J0217 R0215A JA8209B 1 

.. 1\ . 200216 802158 JA8209A 1 
1'00215 BD216A JA82(T8B 1 
200214 802161::l JA 8 208A 1 
200213 80217A JA8(>078 1 
200212 B02171::l JA8207A 1 
20t);;"n B0221A JA8206B 1 

83322680 A 2-9 



TITLE I IL I DOCUMENT NO. I SHEET NO. 8 I REV. 
Logic Wirewrap 77568131 AC 

SIGNAL NAME 
IDESTI- I l. OR NUMBER ORIGIN , NATION LEVEL NOTES 

IDENTIFICATION 

) 

200230 802218 JA8206A 1 
2002;>"9 8022211 ~6ZO"SB I 
200n8 802221:l JA8205A 1 
21102;:>7 BOC23A JA62048 1 
200226 802238 JA8204A 1 
200202 8022411 BOl21A 1 
200208 B02248 A0224A 2 
200208 8022413 I'ttr6Z8B 1 
200216 B0225A B06268 1 
cOOeT6 B0225A 1\0220A 2 
200212 B02258 80624A 1 
200712 802258 A022"9A 2" 
200214 R0226A A0227A 2 
200214 80226A 806228 1 
2002}0 B02268 A0228A 2 
200211J B02268 1:;06298 1 
200204 80227A !:!0116A 2 ) 
2002011- ,3(l221A tlO633A 1 
200201 R0227B 806168 1 
2002f'l1 R.02278 Ao413A 2 
200206 R0228A 80630A 1 
200206 RO;:>28A 1301228 2 
2002nS 802288 A08228 1 
200203 R022"9A A-04138 1 
200207 80229B A0821A 1 
200209 80230A A0412A 1 
200213 802308 B08128 1 
3lJI18n4 R0230B A08118 2 
?0021S RO?31!:! A0604B 1 
2U02;:>0 R0232A A0232A 2 
?002?0 80232A B06068 1 
700218 R02328 A02248 1 
200218 802328 80621A 2 
70021 q B0233A A06038 1 
200n3 B02331:l 80<;02A 1 
3110012 80334A JA8234B 1 
300012 R0334A JA8240B 2 
300012 B0434A JA8239A 1 
300012 B0434A JA8243A 2 
20nn3 80'502A 802338 1 
300012 80534A JAi:l236A 2 
3U0012 80534A JA6233A I 

) 
200610 80602A A07l1B 1 
2006n 80(,021:; A07258 I 
2001'>12 80603A A07l2B 1 
2U0908 8 (}M31j 1j0914A 1 
2001'>13 f:l0604A A0713A 1 
200608 806048 A0727A 1 
200920 BO('oSA 1:30910B 1 
2009f2 B06058 80Cl03A 1 
2009]2 80605B 80124A 2 
200614 nU606A B0917tl 1 

) 

2-10 83322680 A 



TITLE I IL I DOCUMENT NO. I SHEET NO.
9 I REV. 

Loqic Wirewrap 77568131 AC 

SIGNAL NAME DESTI- i! OR NUMBER ORIGIN NATIONc LEVEL NOTES 
IDENTIF ICATION 

200270 806061':1 80232A 1 
20061)0 MenTA 8tr8278 1 
200615 B06071':1 809228 1 
cCttlt.; [8 RitM9A AOil1A 1 
200617 806098 AU715A 1 
t"O 06 (1; !'lOciOA A07131'! 1 
200619 B0611B A0716A 1 
H1Of5nl B0613A JA-BUOA 1 
2U0604 1306138 B0904A 1 
l'tttltrn1 A0614A B0914B 1 
200211 BOf>148 A0824A 1 
IOll4nlt B0615A BUZU2E'l 1 
200620 R0616A JA BI01B 1 
200201 806161:3 B07l2B 2 

) 
/ 

200201 R06161:3 802278 c 1 
20060 9 806178 A0926B 1 
200218 B0621A ~02328 2 
200-218 B0621A B0832A I 
200214 R0622B 80826B 2 
200214 806221:3 B0226A 1 
200602 806238 JA8111A 1 
?00212 R0624A B0826A 2 
2002]2 Fl0624A 802258 1 

, 200603 806248 JA8112A 1 
200217 R0625A B08338 1 
2002]7 R0625A A02238 2 
200Q,6 80f>25B 809158 1 
2009;>4 B0626A 808I7A 2 
200216 R0626fi B08118 2c 
200<'16 80626B 80225A 1 

) 
200208 B062At:I 802248 1 
200208 80628B 808238 2 
200710 ROf>298 B02268 1 
200210 R0629B BOB22A 2 
200206 R0630A B022BA 1 
20(J206 B0630A BOB23A 2 
200202 80f>31 A B0832B 2 
;>00202 A0631A A0226B 1 
20(1412 Fl0632A 1:30124A 1 
200605 806328 B0910A 1 
200204 AOtl33A B0227A 1 
;:>00204 1i0633A B()825A 2 

) 
200f>21 R06336· AOn7A 1 I 
c00 7 04 B0701A B07078 1 
200704 B07071:l B070lA 1 
100107 B0709A A0130a r 
;;>00102 ROn OB 6011 OA. 1 
1UU409 B07128c BUt02B 1 
200201 B0712ij 1:106168 2 
20t12<;a 807228 802038 1 
200101 807236 B0110B 1 
200701 B072 9A JABI08B 1 . 

) 
·c c. 

83322680 A 2-11 



TinE I IL I DOCUMENT NO. I SHEET NO. IREV.; . 
',,-' 

Logic Wirewrap 77568131 10 AC 

SIGNAL NAME DESTI- l 
OR NUMBER ORIGIN NATION LEVEL NOTES 
IDENTIFICATION 

200702 80729B JA8109B 1 ' 

ZU1l7OS 0073CA JABI048 Z 
200705 80732B B0734A 1 
200705 B0734A rro-nza Ii 
200812 80801A 80811A 1 
200819 ~ ~ 2 
200820 B0802A B0802B 2 ; , 

CfrCtaZO M802A 368038 1 
200820 B08028 B0802A 2 
200820 aita(t3A iHtS1t88 C 
200820 B0803B B0802A 1 
200820 B0803B ~ 2 
100307 B0804A A0311B 1 
200921 BlTBWtB 13'0 921B 1 
200H20 R080SA B0808A 1 
ru-o-J1jO tmB058 A tT332 A I' 
<'00807 B0806A 809118 1 

) 
2lr01nl8 B1llroOB EroqCltA 1 
200805 R0807A B0932B 1 
t'1fU'Bl0 RU8U78 809258 1 
200820 S0808A B0803B 2 
z-o-o-R71) 11Olro81l 81t8tts-,~ 1 
200820 B08081:l B0803A 2 
21TU8T9 fl"01rOm; B0809.8 1 
200814 B0809A A0424A 1 .' 

.,rlriJBTlt 11080g-A B08l3A 2 
200819 80809B B08088- 1 
2011BT9 80809" B08I4A' 2 

' , 

100802 R0810A A08098 1 
zum:rnq: 1m8T01l A1t8ilt-fj 1 

) 
200812 RoallA B0801A 1 
ZUu-2T6 BOffIl'8 '8062613 Z' 
200926 B08l2A A0925B 2 
21JUZTJ 808128 80230B l' 
200814 R0813A B0809A 2 
2'U1f8T4 BUan-A 1:t{JRlq:B 1 
200802 808138 BOI04A 1-
Z0l18'f~ IlO-814)\ 8U8098: 2 
200819 A08l4A 808158 1 
'21Hl814 BO~T4B S'0813A' 1 
100104 H0815A A01261:l 1 
to 0 tll'17 lTlllIT5B s:o-aorA 2 

) 
lOOtH 9 808lSB 8,Oa14A' 1 
T1lOB(fl B0816A A0808A 1" 
200806 808168 B0902A 1 
200924 RlnnTA BU906B 1 
200924 A0817A B0626A 2' 
200919 B08178 A1l7t25B ~ 
200919 B08178 B09079 1 
~ 81f8'2TA l3OlIT7A 1 " , ,. 

cOOSol R0821B BOl048 1 
2lJlf2T() iflTIJZ21\ t31T629l3 2 ........ 

) 
" . ",' 

2-12 83322680 A 



TITLE I IL I DOCUMENT NO. I SHEET NO. I REV. 
Logic Wirewrap 77568131 11 AC 

SIGNAL NAME DESTI- i!! OR NUMBER ORIGIN NATION LEVEL NOTES 
IDENTIFICATION 

100305 B08228 A0333A 2 
z-o-o-zrrt; R0823A -e1t63ln' C 
200208 B0823B B0628B 2 
~ ~O824" 801138 1 
200204 A0825A )3063JA 2 
ZUlT2TC ftlffiZOA ~ 2 
200214 808268 B06228 2 
~. MttSCfA 80933A 1 
200606 B0827B 609028 2 
~~ ~0-8ftH 8%1I-1A 1 
100805 A08288 A0823A 1 
200ar? M829A B62049 ::: 
200815 B0830A B0123A 1 
~1T(m:16 M830S -tt0204-A l: 
100105 A083lA A01lJB 1 
~8i4 808318 90ll3A 1 
200218 B0832A B0621A 1 
CtrttZ1T2 Ma3ctl 8%~ l! 
200202 B08328 B01168 1 
-~Oosn Roe33A B09l9A 1 
200217 H08338 80625A 1 
31TOOT2 ~0834A JA82if48 1 
200806 R0902A B08168 1 
<'OOliOE> ROq-028 81t91lS8 1 
200606 B09028 808278 2 
2lT09T2 80903A A083ZA 2 
200~12 R0903A B060.58 1 
200904 809038 A1)4tQA 1 
200604 R0904A B06138 1 
2lT09,]3 :1 0 91r48 AORT6A I 
lOOAn7 R0905A A08128 1 
200606 R09lTSfl 80902B 1 
200906 R0906A A0823B 1 
200924 FlO906t! B0817A 1 
200924 A09068 A08108 2 
ZOOQjJ2 a090,A A 09238 I 
?00919 A09078 808178 1 
?lT0901 R0908A A09228 1 
200907 A0909A 80916A 2 
200605 R0910A B06328 1 

) 2009?0 H0910B 80605A 1 
zoO-qI5 R0911A a-UTU7B 2 
200807 B0911tl B0806A 1 
TlTT01r~ B0912A Atui4tl 1 
2009?3 80912tl A0708A 1 
ZUU9l] HU913A ~07tlTA t 
2009?6 809138 A0327B 2 
2009?6 B09IJa- lI:U925B 1 
200908 R0914A 80603B 1 
ZO()9if8 H0914-A AOtHeA 2 
200607 809148 B0614A 1 
III 0 clOT H0915A A-0924B 2 

) 

83322680 A 2-13 



TITlE I WL I DOCUMENT NO. I SHEET NO. I REV. 
Loqic Wirewrap 77568131 12 AC 

SIGNAL NAME DESTI- l 
OR NUMBER ORIGIN NATION LEVEL NOTES 
IDENTIFICATION 

) 

2009}6 R0915B 80625B 1 
ZUlJtfcn ff0916A A0717B 1 
200907 R0916A B0909A 2 
21TU'Tl'\~ R0911:,B A07Z2B 1 
200809 B0917A BOR21A 1 
~ l';-0917t3 8060-61. 1 
2009;>1 R0921B A0916B ? 
ZlTO-g?l 809218 B08048 1 
2009}0 f~0922A A0813A 1 

-- - - --- --- 21JGfq5-- --- ---- RO_9221:l _BOflJl78 1 -- - - ---- ---- --- --- ---- - - -- ---

200917 P0923A B0934A 1 
- - ----- --- _1')0 

roTan3 809238 A10l7A 1 
?00808 f30924A B08068 1 
?009::>7 R09248 JAtiOO4A 1 
20CH;>2 80925A A09158 1 
200810 R0925B B0807B 1 
2009?5 R0926A A0825B 1 
ronnn 809268 AlO22A 1 

) 
lDOH03 R0927A A0825A 1 
100302 809278 A03088 1 
100301 80928B A0307B 1 
?00811 80929A B0833A 1 
2009?2 R0929B A0707B 1 
?U0913 80930A A0813B 1 
;>00909 80930B A09278 1 
20091B 80931A A0702A 1 
100402 R0931B A0414A 1 
;>00805 809328 BOB07A 1 
;>00,"03 R0933A B0827A 1 
100404 80933B A0707A ? ) 
2U0917 f30934A B0923A 1 
100404 JA8001A AI012A 1 
100404 JA8001A A0411B 2 
IOOI.lO JA B002B A0409A 1 
1010;>0 JA8003A A0133B 1 
1'01017 JA8003B AI028B 1 
200810 JM!004 A AI030B ? 
2009;;>7 JA8004A B09248 1 
101016 JA8004B AI029B 1 
100408 JA800SA AI026B 1 
200914 JA800SA AU415A 2 
1010]3 JA8005B AI028A 1 ) 
101015 JA8006A A1026A 1 
101014 JA80068 AI029A 1 
100416 JA8007A A0101A 1 
100416 JA800713 AOIOlA 2 
300016 JA8008A JA81U2B 1 
300017 JA8008B JA8112B 1 
100409 JA8009B BOI03A 1 
100409 JA800913 AIOl2B 1 
101018 JA8010A AI027A 1 
101019 JA801()8 AI034A 1 

) 
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TITLE I IL I DOCUMENT NO. I SHEET NO. I REV. 
Logic Wi rewrap 77568131 13 AC 

SIGNAL NAME DESTI- i! 
OR NUMBER ORIGIN NATION LEVEL NOTES 
IDENTIFICATION 

100412 JABOIIA A042BA 1 
100414 JABOIIB A0417A 1 
100413 JAB012A A0411B 1 
10-0405 JA8013A A0412B 1 
100415 JAB014A A04228 1 
lUlJ417 JAB0149 A0134B 1 
300013 JA8101A A0601A 1 
200620 JABIOIB 1'I0616A 1 
cOO105 JABI02A B0132A 1 
300016 JA8] o 2 I::! JA8008A 1 
cOtlIn6 JA8103A 801338 1 
300019 JAAI03f.! A0601B 1 
200101 JA8104A 801328 1 
200705 JAB1048 80732A 2 
300006 JAHI05A A1001A 1 
300004 JA81058 AOC;218 1 
300005 JA8]06A AOS228 1 
300002 JA81068 AOSOBB 1 
30ilO15 JA8107A A080lA 1 
3000n3 JA AI078 A0507B 1 
300001 JA8108A A04148 1 
~OO7nl JAfll088 B07 29A 1 
300007 JAA109A A0409B 1 
?OO10l JA81 o 9 I:! 1::!0729R 1 
::>00601 JA81l0A 80613A I 
700201 JABIIO!3 A0413A 1 
200h02 JA8111A 806238 1 

) )OOO?O JABll1B A0634A 1 
?00h03 JA8l12A 806248 1 

/ 300017 JA8l128 JA80088 1 
IOlonS ,JA8113A AI002A 1 
3000;:>1 JA8113B A0633R 1 
300014 JABl14A A0701A 1 
300018 JA8114B A0932B 2 . 
30001 A ,JABl148 AI032B 1 
200246 JA820lA B0212B 1 
C00747 JAA2011::! B0212A 1 
300012 JA8201R B0134A ? 
L'O'l248 JAA202A 1'I0211B I 
200249 JA82028 B021lA I 
200?<;2 JA8203A 802078 1 
200;:>c,3 JAB203B B0207A 1 

) 
cOO226 JA8204A i:'I()2238 1 
20 0 ?;:>7 JAB204B B0223A J 
200278 JA820S A B02228 1 
20:)229 JA82058 B0222A I 
200£>,0 JA8206A 8U2218 1 
200211 JA82068 B0221A 1 
20lJ2"'12 JA8207A 80217B 1 
201)2,3 JA82078 8 0217A 1 
2002,4 JA8208A 802168 1 
2002,5 JAfI?08B B0216A 1 

) 
/ 
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TITLE -I WL 1 DOCUMENT NO. 1 SHEET NO. I REV. 
Loqic Wirewrao 77568131 14 AC 

SIGNAL NAME bESTl"': l 
OR NUM8ER ORIGIN NATION LEVEL NOTES 
IDENTIFICATION 

200,"36 JA8209A 802158 1 
200-217 .111" 8 ZO-98 81tZtSA 1 
200238 JA8210A 802148 1 
2liOZ;9 .1A8Z10B BOZll+A I 
200240 JA8211A B02138 1 
701l7.41 JA"82TrB BOn3A 1 
200244 JA8212A 802098 1 
20.0745 JAB2128 aOZ09A 1 
200242 JA8213A B0210B - 1 
20U243 JA82138 S0210A 1 
2002F,1 JA8214A B0205A 1 
ZU02F,Z JASC14S 1:! OZO 58 I 
200116 JA821SA BOI09A 1 
200115 JA821S8 1::101098 1 
20011 8 JA8216A BOI08A 1 
200117 JA82168 BOI088 1 
200120 JA82171\ B0126A 1 
201)119 JA8?17B 901 26B 1 

) 
200112 JA8218A BOI0bA 1 
20()1l1 JA82188 BOI068 1 
2UOl?2 JA8219A B0125A 1 
200!?1 JA82198 B012SB 1 
2(J01;>4 JA8220A b0127A 1 
2001;>3 JA82208 B0127B 1 
?O (1l40 JA8221A B0114A 1 
20013 9 JAB22lB B0114B 1 
1(1(14:>1 JA8?22A A0423A 1 
1004;>2 JA8222B A04239 1 
1004:>5 JA8223A A0429A 1 
1004;>6 JA82238 A0429B 1 

) 
1(1(14;>7 JA8224A A0430A 1 
1004;>8 JA8224B A0430B 1 
?00114 JA8225A HOI05A 1 
2(Pll 1 3 JA8225B 80105B 1 
lO(l41Q JA8226A A0421A 1 
1004;>0 JAf'l226B A0421B 1 
2UO?1'd JA8227A !:!0206A 1 
200?F,4 JA8227B 130206B 1 
)00412 JA8228A A0432A 1 
100432 JA82288 A0433A 1 
101007 JA8229A AI0048 1 
101ClnI.J JA8229B AI003A 1 

) 
200141 JA8230A 1:!01l5A 1 
20() 1/.2 JAEl230B B0115B 1 
300012 JAB233A I:10534A 1 
<'O()t?S JA82331:l B01 2 88 1 
l'OOl?F> JA8234A B0128A 1 
3"0 IJll i 2 JA8234B 80334A 1 
2U01;>8 JA8235A i:l0130A 1 
2001?7 JAB2358 B0130B 1 
300012 JA8236A B0534A 2 
2{fOl?9 JA""82368 lfOTZ99 r 

" 

) 
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Loqic Wirewr~p 77568131 15 AC 

SIGNAL NAME DESTI- i! OR NUMBER ORIGIN NATION LEVEL NOTES 
IDENTIFICATION 

2001:"iO JA8237A B0129A 1 
20Q13"3 JA8238A B01128 1 
200134 JA8238B B01l2A 1 
3000 r2 JA8239A B0434A 1 
200112 JA8239B BOllIA 1 
20l)ln .,tA8240t BOllI8 1 
300012 JA8240B B0334A 2 
10041'3 JA8241A A0427A 1 
lOf)4?4 JA82411:1 A0427B 1 
10041'9 JA8242A A0431A 1 
1004::10 JA8242B A0431B 1 
3001112 JA8243A B0434A 2 
300012 JA82441:1 1:I0834A 1 
2002<;9 JA8245A B0208A 1 
200?F,0 JA8245H 1:I0208B 1 

) 

) 

, 

) 
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SECTION 4 

COMPONENT LA YOUTS, 

SMD LOGIC CARDS 





) 

) 

) 

) 

) 

COMPONENT LAYOUTS, SMD LOGIC CARDS 4 

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 IDENTIFICA liON 

Dual-in-line IC packages (DIPs) are identi­
fied by their coordinate grid locations, Al 
t'1rough E4, as defined in the diagrams section 
of volume 2 of the SMD hardware maintenance 
manual. Other major components, including 
transistors and non-DIP ICs, are identified 
by a number (which has no location 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. That is, the 
non-grid-oriented (non-DIP) major components 
on a card may be labelled 

Ql, Q2, AR3, Q4, AR5, etc., 

but not 

Ql, Q2, ARj,Q3 . .. , 

since tl1e nurmer 3 would be used twi:::e, and 
that is not al:owed in t~is scheme. 

DISCRETE~COMPONENT IDENTIFICATION 

Discrete components, in addition to their 
~orma: identification such as Rl, R2, Cl, 
a~d so on, are prefixed by an ~ssociative 
code that reflects their application, as 
explained below. 

POWER SUPPLY COMPONENTS 

Discrete components (on a card) that are as­
sociated with the power suppli.es carry an 

83322670 A 

associative ciode of 98 or 99: 

98CI, 98RI, etc: -v supply 
99Rl, 99VRl, etc: +V supply 

AssociaIS-- Corrponent ID 

DIP COMPONENTS 

Discrete components associated with the grid­
oriented ICs carry the alphanumeric grid 
coordinates as their associative code. The 
first character, therefore, i~ always a 
letter: 

AlRl, AICRl, etc. 

Associative code--I 

Usually tl1e associative code also implies 
the approximate physical location o~ the 
discrete component, but this is not a hand 
and fast rule. 

NON-DIP COMPONENTS 

Discrete componel11:s assoc ia ted wi tl1 trcm­
sistors or other non-grid-oriented major 
components carry t:1E: "uniqueness" r~umber of 
that major component as their associative 
colle: 

lRl, 3Cl, e t:::. 

Associative code ~ 
Again, the associative co~e does not neces­
sarily mean that the discrete components 
will be ~hysically clustered around the cor­
responding major component. 

NOTE 

Numbers adjacent to the compo­
nents are "find" numbers from 
the parts list used during card 
assembly. Disre,]ard them. Also. 
note that the grld-oriented 
major components carry aU-prefix. 

4-1/4-2 
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Reader's Comments 

Your comments and suggestions will help us in our continuous effort to improve the quality and usefulness of our 
publicadons. 

What is your general reaction to this manual? In your judgment is it complete, accurate, well organized, well 
4\» written, etc.? Is it easy to use? ___________________________ _ 

.. 

) 

Jl 
., 

1 

) 

What features are most useful? ___________________________ _ 

What faults or errors have you found in the manual? ___________________ _ 

Does this manual satisfy the need you think it was intended to satisfy? ____________ _ 

Does it satisfy yourneeds? ____________ _ Why? __________ _ 

o Please send me the current copy of the Technical Documentation Catalog, which contains information on 
the remainder of DIGITAL's technical documentation. 

Name Street 
Title City 
Company State/Country 
Department Zip 

Additional copies of this document are available from: 

Digital Equipment Corporation 
444 Whitney Street 
Northboro, Ma 01532 
Attention: Communications Services (NR2/M 15) 

Customer Services Section 

Order No. _E_R_.O_RM_O_3,.;...MP_.OO_3 ______ _ 
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