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PREFACE

This manual contains maintenance information

BK5C1D Storage Module Drives

(SMDs) .

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,
assumes that the reader has a working know-
ledge of the use and interpretation of logic.

the manual

Information in this manual is divided into
two sections:

Section 1

Section 2
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- Diagrams

- Wire Lists

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

Publication
Number Title

83322660 Parts Data

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

83322670 Logic Cards Manual - General

Theory, Logic Symbology, Data
Sheets.
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ABR Absolute Reserve MULT Multinle

ABV Above NC No Connection
ADDR Address NEG Neaative

ADRS Address NO Numher

AGC Automatic Gain Control NOM Nominal

AM Address Mark NORM Normal

AMPL Amplifier NRM Normal

BLK Black NRZ Nonreturn To Zero
BLW Below PC PT Piece Part

CAR Cylinder Address Register PLO "hase Lock Oscillator
CH Channel PN Part Number

CHAN Channel POS Positive

CNTLGL Centrifucgal PWR Power

CNTR Counter RCVRS Receivers

COMP Compensation RD Read

CONF1G Configuration RDY Readv

CONT Continued REC Receliver

CR REF Cross Reference REF Peference

CYL Cylinder REG Recister

D/A Digital To Analog RIV Reverse

DCDR Decoder RGTR Reqister

DIFL Difference RTM Reserve Timer

DLY Delay RTZ Return To Zero
DRVR Driver S&I0BC Sector and index On B Cable
DSBL Disable S/C Series Code

ECL Emitter Coupled Logic SEC Sccond

FCO Fngineerina Chanae Order SET. Selent

EMER Emergency SEO Sequenco

EN Enable SER Servo

EOT End Of Travel SH Sheet

EOUIP Equipment SOL Solenoid

EQUIV Equivalent SR Servo

FCO Field Change Order Sw Switch

I'F Flip Flop T Track

FIG FPigure TBS To Be Supnlied

FLT Fault TLA Top Level Asscmbly
FREQ Frequency TP Test Point

FTU Field Test Unit TRK Track

FWD Forward TTL Transistor Transistor Logic
GND Ground UNREG Unreqgulated

HD Head vVCO Voltace Controlled Oscillator
I1/0 Input-Output W+R Write Or Read
INTLK Interlock W-R Write and Read

LD Load W/ With

MATNT Maintenance W/0 Without

MAX Maximum WRT Write

MB Megabvte WT White

MEFM Modified Frecuency Modulation XDUCFER Transducer

MK Mark XMTR Transmitter
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SECTION 1

DIAGRAMS



DIAGRAMS 1

INTRODUCTION

Section 1 is divided into three areas:
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.

dia-

DIAGRAM CONVENTIONS

The conventions used in the logic diagrams
are:

e Symbology

e Abbreviations

e Togic Levels

e Signal Names

® intersheet Rererences

e 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 1l-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 Y1.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 1l-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 1'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 0'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

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

TABLE 1-1. LOGIC VOLTAGE LEVELS

Logical Nominal Typical

State Voltage Range

TTL "1" +3 Vv +2,5 V to +4.0 V *
TTL "O" ov 0V to +0,9 V

ECL "1" -0.9 Vv -0,61 V to -0.97 V
ECL "0O" -1.8 Vv -1.52 V to -2.38 V

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

83322680 A
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ELEMENT LOCATION ON CARD

HEXAGON IDENTIFIES A SIGNAL THAT REMAINS
ON THE SAME CARD, BUT THAT GOES$
TO (OR COMES FROM) ANOTHER SHEET
IN THE DIAGRAM SET FOR THAT CARD.

CROSS-REFERENCE

BACK-PANEL NUMBER OF DIAGRAM(S)
CONNECTOR AND PIN NUMBER. RECEIVING THE SIGNAL.

BOX IDENTIFIES A DLSTINATION

BACK-PANEL CARD
CONNECTOR PIN NUMBER. THE LOCATED ON ANOTHER
LOCATION (A12) IS IMPLIED. LOGIC CHASSIS OR ASSEMBLY.
SIGNAL NAME WHEN ACTIVE (ASSEP.(TED) LOCATION-PIN
+ = ACTIVE HIGH (LOGICAL 1) NUMBER OF CARD(S
ACTIVE LOW (LOGICAL 0) RECEIVING THE SIG'IAL.
ELEMENT IDENTIFIER )
MICROCIRCUITS MANUAL) -
-

C3A

TIMING CONTROL

svEET 2 J:E 1-105

ON-SHEET CONNECTION. OTHER
END OF CONNECTION HAS ANOTHER

CROSS-REFERENCE NUMBER OF
DIAGRAM SENDING THE SIGNAL.

CIRCLE WITH THE SAME LETTER IN IT.
ARROW SHOWS DIRECTION OF SIGNAL
TRAVEL ACROSS THE PAGE

—> 122 212-038 128

L

172H

J

- |o: AIC /

LOCATION AND PIN NUM#ER OF
CARD WHERE SIGNAL ORIGINATES.

NOTES:

A
A

MULTIPLE OUTPUTS SHOWN WITHOUT REGARD TO
ACTUAL POINT-TO-POINT WIRING ON BACK PANEL,
WIRE LIST PROVIDES ACTUAL BACK-PANEL WIRE ROUTING.

CARD (LOGIC MODULE) TYPE SHOWN HERE ON SHEET
1 OF DIAGRAM SET FOR EACH CARD LOCATION.

‘Figure 1-2.

CODE IDENT
RUN CONTROL 19333 C
CROSS REF PAGE
LOC: B0 |M 143 SHEET 3 1-184
T !
CROSS-REFERENCE
NUMBER OF THIS SHEET. -
PUBLICATION NUMBER ==
SHEET NUMBER
PUBLICATION REVISION LEVE L =
PUBLICATION PAGE NUMBER
REVISION LEVEL OF DIAGRAM SHEET.
THIS LETTER MUST AG'REE
WITH THAT SHOWN IN "REVISION STATUS
OF SHEETS" LISTING ON SHEET ! OF THE
DIAGRAM SET FOR EACH CARD LOCATION,
9HIOS

Intersheet Referencing




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

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

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

Logic set 34X contains the cabling informa-
tion for all inter-chassis logic signals on
logic sets 01X through 33X. Inter-chassis

connections are designated by a small square

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

DIAGRAM COVER SHEETS

The diagram cover sneet is the first sheet of
a logic set. Power and ground connections,
revision status, card type information, and

a list of unused circuit elements are found
on the cover sheet. Power enters the drive
from the Drive Power Plug (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:

e -20V faston, which feeds pin 2B on cards
A01-A09

e +20V faston, which feeds pin 33B on
cards A(01-A09

® -5V faston, which feeds pin 1B on all
cards

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

® GND faston, which feeds pins 1A and 34A
on all cards

The revision of each logic sheet within ther
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
exXplanation of all pertinent information
shown in the title block.
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PHYSICAL DESCRIPTION

The physical arrangement
described on figures 1-3

table 1-2. Figure 1-3 separates the drive

table 1-2. Table 1-2 identifies the physical

location code by title, and refers to the

of the drive is logic set in which the code is shown.
through 1-5, and drive backpanel is shown on figure 1-4.
view shown is the wired side of the back-

The

The

into three sections. Each section and its panel. The relative position of the back-
assemblies and components have been assigned panel, and all other card assemblies in the
a physical location code. All physical loca- drive, is shown on the chassis (see figure
tion codes shown on figure 1-2 are listed in 1-5).

TABLE 1-2. PHYSICAL LOCATION CODES

PHYSICAL TITLE CROSS
LOCATION REFERENCE
CODE NUMBERS
Al Base Assembly (AC Power System) 302
AlAQ1 Plus and Minus 42V Supply and Emergency 31X
Retract
AlA0Q2 Plus and Minus, Plus and Minus 12V Supplies 32X
AlA03 Plus and Minus 5V Supply 33X
AlBM1 Blower Motor 302
AlCl Servo Capacitor (+) 312
AlC2 Servo Capacitor (-) 312
Al1CS5 Blower Motor Start Capacitor 302
AlCS Transformer Tuning Capacitor 302
A1CBl1 AC Power Circuit Breaker 302
AlCB2 Power Supply Circuit Breaker 302
AlFL1 Line Filter 302
AlK1 Run Triac 302
AlK2 Emergency Retract Relay 312
AlM1 Elapsed Time Meter 302
Als4 Deck Interlock Switch 302
AlT1 AC Power Transformer 302
AlTBl Terminal Board 302
AlJ1lA Power Supply Connector 31X-33X
AlJ1B Power Supply Connector 31X-33X
AlJio0 Power Supply Connector 31X-33X
AlPl AC Power Connector 302
A2 Logic Chassis ==
Table continued on next page
83322680 E



TABLE 1-2. PHYSICAL LOCATION CODES (Contd)

PHYSICAL TITLE CROSS
LOCATION REFERENCE
CODE NUMBERS
A2A01 Write Clock (806 kHz) 01X
A2A02 FTU/Head Alignment Card Slot 02x
A2A03 Fine Servo Decoder 03X
A2A04 Fault Card 04X
A2A05 Data Latch 05X
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 10X
A2BO1 Transmitters and Receivers Head Address

Register 11X
A2BO02 Receivers 12x
A2BO3 13X
A2B04 14X
A2B05 15X
A2B0O6 Difference Generator Controls 16X
A2BO7 NRZ to Compensated MFM 17X
A2B08 Access Control and Index/Sector Decode 18X
A2B09 Access Control NO 1 19X
A2B10 20X
A2C1 21X
A2C2 22X
A2D1 I/0 23X

24X
A3 Deck Assembly -
A3A01 Control Panel 25X
A3AQ2 Head Select and Read Amplifier 26X
A3A03 Writer 27X
A3A04 Power Amplifier 28X
A3A05 Track Servo Preamplifier 29X
A3C6 Drive Motor Capacitor 302
A3DM1 Drive Motor 302
Table continued on next page
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TABLE 1-2. PHYSICAL LOCATION CODES (Contd)
PHYSICAL TITLE CROSS
LOCATION REFERENCE
COLE NUMBERS
A3HB1 Hysteresis Brake 302
A3K5 Start Triac 302
A3L1 Speed Transducer 103
A3L2 Velocity Transducer 072
A3L3 Pack Cover Solenoid (Optional) 102
A3S2 Heads Loaded Switch 302
A3S3 Pack Cover Switch 252
A3VCl Voice Coil 312
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Figure 1-3. Physical Location Codes
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MODULE TYPE IDENTIFIER

\
= ABX

CROSS REFERENCE
NUMBERS
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SKEW SIMULATE
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GORSIOIG D A2A03 (031-035) FRY F 3
- 1 FAULT CARD _KEV o g
O A2A04 (041-045) - 2
DATA LATCH ~ |= ~ 2
—LRY N N D INE=]
® A2A0S5 (051-053) LR 3 |ep ar
3 DIFF GEN AND CONTROL L READ PLO v R o R
o A2BO6 (161-165) L A2A06 (061-065) |8k K&
B NRZ TO COMPENSATED MFM D/A FUNCTION GENERATOR C
o —LXv -Lav 5
& AZBO7 (171-173) A2407 (071-073) i
ACCESS CONTROL & INDEX/SEE DECODE |, ACCESS CONTROL NO. 2 Lo =
| A2808 (181-184) A2A08 (081-085) o \
= e
ACCESS CONTROL NO> n| o~ ~N
z oL NO> 1 oW SWITCHING MODE CONTROL . N N
A2809 (191-194) A2A09 (091-093) z| = z
INTERLOCKS & SPEED DETECTOR
1 -
® A2A10 (101-104) sev
NOTE :
() ot usep
CONTROL DATA CODE 1oenT
CHASSIS MAP 19333 83322680 | A | A
REeNo SHEET 2 IPAGE 1-12
4 ] 3 A 2 |




4 | 3 * 2 1 1
REVISIONS
rev.| €co. DESCRIPTION orr1 | oare [omx'o
T [PE23000 | RELEASED i
REVISION STATUS OF SHEETS 5 TECHNICAL CHANGE @ e
1123 5/6|7(8|9[10]il]12]13[14{15]16]17[18(i9|20]
Alafa
B B
UNUSED LOGIC ELEMENTS
TYPE | LOCATION ouTRUT
PIN (S)
10131 c2 14,15
10131 D2 14,15
10116 Bi 6,7,14,15
10116 o1 2,3,6,7
10125 D3 4,13
10125 B2
140H D4 6
TPA  TPZ
C1A Ny —GND T
252 JAGO-07A S8y
251 JABO-O7B
PINS OIA THRU 344 GROUNDED
- 5Y
0B\ "8V e -
?- 98LI SVR
98c3 98Ca 98C5 986
I1SuF oluF oIuF I15,F
T T T 1_" - * 20V 102 JABO-03A
330
14B +5V - SORI +]_99ct sovml ~ %Y
021 AO2-34B > +5V T 15 uF i 3%
thacs _J_ssc«—sacs soR2 = L
I5uF ol uF (6) 3040
r_ AN T +15V
I +| 9scis  +l ssce 99VR2
= T 648, T I15.F 15V
-5V
| % T -
2By -5V - SVR 98RI
\Lsecn \Lsaca 98C9 9‘gC|Fo 028y - 20v 3300 sy
\5uF ol uF ol uF ul e 98VRI
T 1T T T+ 18uF isv
T
—L— 98R2 = =
3308 .
348 +5V -
——228y _L _L + 5V N 68 uF \L?.'?,frz 15V
+]_ 99ci 99Ci2-99¢CI4 +98CII E[_' 98VR2
ISuF oluF (3) = £ =
I\——q +
1 N o (53] vaso - 148
orawn_ jarFagher [32-77 EWREIMIMYE WRITE CLOCK 806 KHZ CO0E TonT
CHECKED gﬁ\G%fZASMHZ 19333 c 83322680 c|s
ENGINEER | & ) /2 il7 7
e A 1 TYPE CLSV Loc azaoi W™ o | o3 [T i-u3
4 1 3

Y 2 !

1 ReF 83215701



+5V A4R3
$ k2 rarz 5>038_ ¢
+5V A4R4 10 k@ 058\
23.7 k23S 100 k& PHASE/FREQUENCY
A4RS 390 pF > DETECTOR
2,2 k@ A4CI b Yl
15 14 TPV A3A
Df o34 A03-33a 2485, — (00D + EVEN DIBITS) I o ! i DETECTOR Oﬁls
5 195 140H 3Y 3 A oﬁ2
T3 A4n ] 2| Baa
R O~ 1 12
1o u8 ! ) pETECTOR[O
A4R7 t5V  A4RE F—— 1 ¢
{3 =D B -
AdR8 A4RI T 10
23,7 k1S 10 k@ 4 ] cHareE
- Adac2 3 i00 k& S Bl o 7{‘)
180 ;Q}—__ 2 > O~
4 TPU <
s L2 — Y
. S S —
+5v 5s - | 9] laon Yo
4 195 140H ):9 S| sas
2.2kas 4 Tk 248 T 10] sac
228\ —0DD DIBITS e 0e9 us
C | 034 a03-12855))
éq +2 (806)
DIVIDE BY I2 22 k2
CNTR - 4 B4CI A 3 5 258
e . TIgB . L 286 oF +5V J I64HI D" NC
B3 - !
e AN Y S [ = qu oA
- 25ns  t2 2 6 - F CLOCK (403 KHz) 138
B3RI Ll YR (- L2 oS INDEX REF CL{ z >38_ 182 BO8-31A
SR — > ~
_} = 12 [
SQLD 15 3| ot )C’“ : ( )
840 140H \ 2 +SECTOR CLOCK PULSE (806 KHz 268 N
s R y, RN H>""— 182 BOB-15A
—CIR
T P -
| kQ,C2R3
10 [7 2 4 Zsv
- o S b2 Siel Q,C2RI + READ REF CLOCK >ﬂ 062 206-246
B - F (4.84 MHz)
- | kQ,C2R4
o 18123; [—avw—-—+5v
3 Slel 2,C2R2 -~ READ REF CLOCK 238
5 I o WA~ D= 062 A06-23B
R 7 (4484 MHz)
VOLTAGE CONTROLLED OSCILLATOR B 6 I
L-=TTL
_____ LT MMz NOM o - Y ores |5
X B2B
-— CRI BICI 5 3 v 10
&)gam \ m;—] '3"{ 3 JT&VIZ "' Teire & —'-|O 12_+SERVO CLOCK (9467 MHz) \y 128 15 o0 50p
W ANy ot Q- sia P ! 112 BOI-238
|2§5F L= _ﬁ BIR| ! 14
I 3 3 10 kQ 3'?3:; I;—— - —I—!’O 13 4484 MHz CLOCK > 1B ne
= | M
0l uF ! 25 VR_|
2c6 s c7 ! [TIRi |
RPN 31008  SBIRI ) BIR3 | 3eia siesa =16
A P ) 215 ,2R7 - 15V | $28Tka $6198 14T |
= Y I ol BF T I BIR7 =
Ry ' e BIRS ' 26l o
478 |omy ka . e |
2R2 2 1= 3.6V 3942 I [COOE 10enT
390 2CRI VRI -5 WR CONTROL DATA
+5V b e e e e e e - - SECTOR, INDEX, REF AND 19333 83322680 B{a
= ey WRITE PLO CLOCKS
DIVISION LOC:A2A0I [FFde  O12 fswer 2 ]"‘“ 1-14

4 | 3 A 2 | 1




4 1 3 ¥ 2 I
T T 7 771 VOLTAGE CONTROLED OSCILLATOR
I " : 19034 MHz NOM.
tict
PHASE / FREQUENCY | CR3 YIS 3 reve A
DETECTOR aR2 VN 5 oV 1
Ofssl)"ET 100 k2 | (W )I-———‘-—O oie %
M I
E3A 5 009 wOluE :_ 2 L ORI W CHN
1 3 |
g DETECTORO?— —%}———‘-)f—— -—==7 — |
A [0 4c3
?lesn 33uF| TPY : , mch_— | loira loirs
H'2 A l&_ 1062 LDIR9 LDIR2 luF | s$28lagieza
DETECTOR WV 1 : 3387 kg S690 31872 T |
hgthadial $ 1 =
s e +15V anr l = i DIRG
10 R4 RS | o1 4r | v oIRg - A
4 CHARGE [ ) 100 k@ | , ;= | act | {: 39 0 I
1d rume pSL —AAA - = W 1
4ca e ‘ DIRT
25 b %&7 oF oP AMN v b= v ~5VR _; 62 @
322
L 1|1 K3 e o i
L - a - =
—— -
> - .
4C6_ 21,00 k2 _|5v |a 32 10 JECL+TTC
«0l uF 3 4RS ; 3 2 1] Tol25 |12 +HIGH FREQ CLOCK (19:34 MHD) 5308 17, go7_0g,
_[—)}— 215 2,4R9 o F — ] o038
= w 02R! FF o
1008 10131 s
4R? 1008 4p
1472 | T K& L J_Dz“ A2 L4
VWA—L - -5V sa J F—
R D2R2
aRe 4CRI 4VR! 3 p2r2 1429 VR
399 F 3 Tie
+ov — I
33v = L - ] t
-
< —_—
————— . 3
(54 TPX
s
2 LY
FF
. 175H
012 AOI- 125 278 +SERVO CLOCK (9.67 MHz) . N LU
140H I o}b_
o] oac R__
il
— -
ﬂ)'o TPW
S
2 f 2 Y
FF
+5V 175H
E4B
E4RI L N
2.2 ko R
NC 29BNy T TIE HIGH 913 12
140H \ Il _+WRITE PLO CLOCK 288
L - D222 Ne
i3 D4D (9,67 MHz) I
Jcooe ioent
CONTROL DATA
SERVOSAND READ 19333 83322680 | c | 8
ALE
Mo LOC: A2AO! 03 s 3 o I-i5/16
4 I 3 4 2 1




| 3 * 2 | 1
REVISIONS

DESCRIPTION DRFT. | DATE |CHK'D

PE23000 | RELEASED

REVISION STATUS OF SHEETS

4(5[(6{7[8]|9]10{11]12]13|14{I5]|16[17]i8|19]|20

O1A \\ - GND
7

POWER AND GND SUPPLY TO HEAD ALIGNMENT

028 -20V
)> CARD WHEN INSTALLING IN AO2
338 ; : +20V
34A } : ~GND

348\ +5V
)
+5V Ol AOI-148
orann I/ )y e 18 -1 TARODACIVRNINFY  FTU/ HEAD ALIGNMENT CARD CODE ToenT
CHECKED SLOT WIRING DIAGRAMS 19333 83322680 A
ENGINEER CROSS REF SHEET PAGE
APPROVED LOC:A2A02 e 021 | oF 2 ] 1-17
] 3 4 2 | q reF 83215702




4 2 | 1
r--—-——m——-"~""—"—"—=>"""=—"—-"="="—-"—"—"==-"= -~"=—-"=-"=°- ia}
i |
| |
& AO2- | HEAD ALIGNMENT CARD |
263 104 -1 RED %=\ __09B.. --HEAD ALIGNMENT OUTPUT SEE FTU MANUAL FOR )
3 1 — 7 DETAILS |
[
wT 1B -
263 I04-3 L 3y-+ HEAD ALIGNMENT OUTPUT :
[} l
263 JI04-2 BLK L1 08By, -GND ;
1
SHIELD 0B \\_-- GND
263 JI04-5 I LI |
I = -wriTe proTecT | 492~
| T ¢ >, 104 AIO- 128
n - :
032 AO3-23B 4 1385, +SERVO_DIBITS |
| !
032 A03-258 l i58\\_~SERVO DIBITS X
1 |
! !
! I
b o o e e e e e = 3
NO1ES:
THIS CABLE IS USED FOR HEAD ALIGNMENT PURPOSES WITH THE HEAD
ALIGNMENT CARD INSTALLED IN LOC AO2.
2 CROSS REF NUMBERS LEAD READER TO LOGIC SHEET WHICH SHOWS
CONNECTOR PIN IN FUNCTIONAL RELATIONSHIP TO REMAINDER OF DRIVE
CONTROL DATA (CODE IDeRT c
FTU/HEAD ALIGNMENT
CARD SLOT 19333 83322680 | A | a
NORMANDALE CROSS
DIVISION LOC: A2A02 [reFmo 022 SHEET 2 Ipmz I-18
4 3 4 2 | 1




4 l 3 $ 2 | 1
[ REVISIONS
REV.| ECO DESCRIPTION ORFT. CHK'D
A PE23000 | RELEASED
REVISION STATUS OF SHEETS T2A  TPZ
6|7(8|910|11[12{13[14|I15[16]17{I8]|19|20 olA - GND r T
THRU?
A 304 - GND
—
34a - GND =
03Bys - GND
THRU
068 - GND
38y - GND
55 onD
==
UNUSED LOGIC ELEMENTS r
TYPE |LocaTion| ouTPUT L
PIN(S)
200 D3 4,6
348 45V vy 018y, =SV sy
+] 9 isscz—sscs \L
22,F oara 98C1
rF TPN TPP
oS T@ RS L -oruf
338, +20V 158 Qi0 T : - 20V 1582 Q2
— iw % J,_ o EEN= W %9 \L o
+
9R2 # g‘:c'g_ I5uF IRI 0sOkF 15uF =<
l‘vkn 99¢CH 99c|zT 1 kQ ik 3%%3‘ 98C9 |
J_sg::sFtLgscv |
“OlpF TN 6e8uF ¥ 9R4 SRS R4 IRS
I = qvy 1500 kO $ 8425 kQ 1400 k@S 8425 ka
VRl b 9R6 IVRI | IR6
L FHAVEE SN lts.sv 5462 kQ
EXTIR X WIRESEYEZE CONTROL DATA [COOE 10EnT
crecnto FINE SERVO DECODER 19333 c 83322680 A
ENGINEER DIAGRAMS —
3
emovED TYPE: HFRV Loc a2a03 %™ 031 |7 o s ]’” 1-19
Py ] 3 A 2 | . q Rer 83215703



P
—SERVO DIBITS A02-158
+SERVO DIBITS JOTSRT A
7VRI
705V
+ 14V —¢ _L L
SO14F Ol uf
I‘ 7¢% I acl
7RS - )
il kO
A : £
7C1 ac2 .
JAO3 - ~SERVO ol uF 7R3 2 7C4 TPM A pF -AGC'ED
100 k& | uF SRI SERVO SIGNAL
258 25B\\ DIBITS |/ lh 5 olp Y %_—@033
zszae-oza———} | A NG / 1600 k& 034
309 [‘ Q6
7RI 5R2
ooa 1 e ARTLLB 00 k2 6
AN T 2o | res TPK e aacc'ep
+Is)tl»:§:/Tos .‘Irﬁg 7R4 3 ,[,,/F = ..33?:; SERVO SIGNAL gasi
1600 kQ A (————-——.
292 JB-OIB 238 ¥ 238 5  — <
I =& e, 5R4
{ Ul 3
. %me 1600 kQ
100 & >5lel kQ
3} = —14v
L
+A6C
035 (¢ TVR2
© AL
+5v
8CR! ack2
+1ay I"‘ E4R3
sat | kQ $33 ka
Ol E4R2
T cac
8R2 = 4700 pF
38,3 kQ
—I4v-——«'N\——— e
8
2 iy 3
£ COMPTR | , 2 o
307
31 ars 195 \ 2
L3 Eaa L4 200 Oy
8RI Jl 4 E4R| D3A
383 kQ 1 10 k@ 50 us
+1ay =
*eace
1
S -1av T*  esra
-14v > rev
—pt 9453 kQ
268 268\ ~GND 8c2
202 [a3]ss-0a 28032285 SR 401 uF " 15 |14
248 248 ‘“_‘ED s B TPE
292 Eas-oza e ——— — 5%
1 -+ 34 een 9 \f +SENSING DIBITS 5y 38 e
NOTES : N
3 ms
D) 034
REFER TO CROSS REFERENCE NUMBER 341 FOR 035
CABLING INFORMATION.
é DIBITS FROM SERVO PREAMP. CO0E 1enT
A s CONTROL DATA LT S 19333 | G | e3322680 | a |
u% oezgorg:lir;r:mrscmo. SEE CROSS REF AGC'ED SERVO SIGNAL
, Loc: 2403 |98, 032 Jseer 2 |ease 1-20
4 ] 3 4 2 1




a 3 4 2 I 1
DIR3
2,2 k@ CIRS
-0DD_DIBIT READ GATE o
034 (F ) WA— 5V
— AN
T
\?U +iav 3,83 kQ | 7.8 k@
—AGC'ED SERVO SIGNAL 7 $OlpF v
032 (a) ” ot CIRI2  CIRII
1,00 k& s -
CIR6 6 | | COMPTR TPR
3218 DIRS CIRS
L D|le,PlR2m _.is D! o 499q LICR3 20,0 k@| f_ A
- 100 k5100 23] —* M i op amp N2 Y—ANALOG SERVO DETECT @035
2], 306
ot | F# s DIVRI o cl
= TSV
et eF 12 4 e Zlay 100 ka Ff3
Cli
cirRi fcIR2
20,0 ko _J__ Dic2 pics | 0-R4
zr.m,..s SOtuF 180 %2
-5y -14v
- D2RI
034® EVEN DIBIT READ GATE y sy
TPT 22 k2 ] C2RII
20,0 k0
+a6c’ ERVO SIGNAL %
032@ AGC'ED SER S [”
1706 ka & i 2
. ! COMPTR s
_23,: 321s D2R3 C2R9
L 3)222 L..'?s D2 0, 4390 20,0 k@ | 7
= lo » . -
kQ . OP AMP 10 | +ANALOG SERVO DETECT
so] D2CRI ol Fena {#) 035
e
~ 12 4
- C2RI0 A
10,0 k2 C2R4 2C2R3
| | oacz D2R4
20,0 k& TR OIuF 180 k@
+ -l1av
—l4v - 1av
NOTES:
A TEST SELECTED RESISTORS.
JICODE 10ENT
TRACK SERVO SIGNAL AND 19333 c 3322680 | a | a
CYL DETECT A AND B
NORMANDALE
SIVItIoN Loc:aza0s J5a8%h 033 foer 3 [reec i3
4 3 A 2 1




4 | 3 * 2 ] 1
EIR6 EIRS
+av 28,7 kQ 196 k@
WA WA +5v
E2R3
2,74 kQ
E2R4 E2RT
26,1 0 825 a EIRI
L VAN
= £2c EIC!
33 er EIR3 o8 oF
EVEN DIBIT 4
LEVEL DET. 31k
= 'ED SERV Al 2 X
o3z® AGC'ED SERVO SIGNAL , oy
+5v . |
RCVR 4 5 .
162 >,
3,9 k& | E2 Isgs5
E2RI ? -
278 < +HE OADED s L 3k B 7 EVEN DIBIT READ GATE @ou
194 809 -138 y)-+HEADS U Ny ey e
+SENSING DIBITS 28.7 kQ 196 kQ vy
o032 (o » EIC2 \L €1R2
DBVED DET TPW 68 pF
: L :
+AGC'ED_SERVO SIGNAL i TPY
032(B y {5
9 I $A _l|75 LI
12
7 Ad 13 E2VRI 273 lssi 9 00D DIBIT_READ GATE
8.2V -
— e ay| ——r EL_P ) o3
E 890 £20ns
E2R2 F _LE2,C3 - -
2.74 ka 8250 33”" %
+14v W e — /I'O
E2R6 +5v - =
26,12 -t
-
n e
= 1k -
SE3R J;“ ~
N e — e
Y * > 183 BO8-058
] 2
L~ gk3r 3R >
9 8 +3v
2k op® 200 2700
- +
[> (0DD + EVEN DIBITS) 338 o aoi-048
[ sz sos-228
{gno
1" ) -EVEN DIBITS 328
Jiea ! SH-228 ne
13 J1E38
12 8 " 0 13| 2oo\ HOD +EVEN oITs) o
Kk  oh 200 yas +# H»—— NC
- D3E 03F 2 | vanz 2.
2700
A ——— 5y
1
NOTES: + EVEN DIBITS 518 a3 Bos-04a
& TEST SELECTED RESISTORS.
CONTROt DATA [CODE 10€eNT
TRACK SERVO SIGNAL 19333 83322680 B |A
LOC:A2A03 [S10% 034 lweer 4 ]nu 1-22
4 | 3 4 2 | 1




a | 3 v 2 | 1
4+ TRACK SERVO SIGNAL >¥oss 083 A08-268
A2R2 A2RI
34840 2.87 kg
A2CRI & TPF
Y‘FCYL DETECT A % ore 192 BO9-288

TPL
T LIRIS
TPH
033 ®+ANAL06 SERVO DETECT ! \ 3RI TPG
OP AMP 12 4708 T +CYL DETECT B
AN
] -27
- _L 92 B09-278
2200 pF
AlRS L AIRIO
4499 K23 24153
ka =
+ SENSING DIBITS
ART 287 kQ A2CR2
e
2.2 Mo ASR3 bl
AlCt "y 50
3830 $ 1400 kQ 1600 k2
ol uF 3
Y
Al
AICRI = tsv
e TPQ
-
A
~ANALOG amp o 7 ana
o
033 @ SERVO DETECT 2 \ ARI2
OP AMP 10 k2 + A
306 10 WA sc <c> 032
sl a8
L AIRS +
1040 kQ
AIR4
13,0 kQ
+14v
AIR8 AIRI3
2049 k2 10 k2
L L
AIRE | =
2415 k23 S AIR3
$ $

NOTE :

& TEST SELECTED RESISTORS

|||—

[Cove 1oent
CYL DETECT A AND B 19333 c 83322680 Ala
Loc:A2403 [serwe 035  fswer 5 Incl 1-23/24
4 I 3 Z'N 2 | 3




4 ] 1
REVISIONS
REV. OESCRIPTION ORFY.
[ Jpez3000
REVISION STATUS OF SHEETS 0 CORRECTION (XX
415161 7|8[9]10|11[12(13[14]15]16{17|I8
Alafa
AJALA
UN JSED LOGIC ELEMENTS
OUTPUT
Tyee  |Locaion] OiRLe
1754 c 5.6
4043 €2 10,12
200 82 6
MAINTENANCE SWITCHES AND
FAULT INDICATORS ON CARD EDGE 091 Acs- 328 22Byyta2v vazv
+ 20V
+ 20V
? 5V
.
| 9sci-9sce
01 LF TPA  TPZ
MAINT FAULT cLEAR C-EARN g _GND T
NORM
VOLTAGE FAULT [ CRI 36A\ —GND
WRITE FauLT ) CR2 ) 1
HEAD SELECT FawT [ CR3 0By =5V =
WRITE OR READ FAUT [) CR4 e T sV
NOT ON CYLINDER AND cRS
(WRITE OR READ) FAULT T
-20v T
-20v
091 A09 ~038 238y - 42V — a2y

O Zrdioc]

CHECKED

ENGINEER

i<

APPROVED

1DENT
19333 c 83322680

———
CROSS AEF SHEE'

w0 04| o 5

1 REF 83215704




~READ GATE
122 Boz-208 2By

5 J 146 6
cac

140
D28

- AGE FAU
043 @ VOLTAGE LT

A -
|93 BO9- 03B 10 ; ON CYLINDER

C3RI
22 kQ

140 8
9| Bac

+5v

C3R2
22 k@

140 H
D2D

WRITE eRD FLT
D2CRI

[~oN cyL e (w+R FauLT)]

+5v
D2CR2,

’/4

4 ! 3 v 2 | 1
JABI- \
273 [53) J101-064 %Ay, 098, +WRITE FAULT — ,
08A\\ +WRITE FAULT 2| Baa WRT FLT
WRT FLT
C2CRI 2RI +5v
@’/ 270 @ l
—MA FAULT
044®_<> MASTER FAULT CLEAR .
[ e FAULT 088
JABI- HD SEL FLT hd _
° A 08A 14B \\ *MULT HEAD SELECT FAULT | [ms 2 13 ———————>>—— 112 BOI~0TA
262 3] yio1-o7a 22 ue a0
12 ] c2b
C) 044
_) HEAD SEL FLT O
0 CERZ . cere "
! v,
140 "\8 ,/u\/ 270
59 o
13
13A \WRITE GATE 3 ] 146 4 BT 12
122 BO2-27B ——)}——ro cas 71 caa
+5V

— FAULT CLEAR 7: 14A 194 BO9-3(B

252 @ JAB0- 028 OSA; ~MANUAL FAULT CLEAR

CaF

‘[ c3cl
T o0l uF
12A \~CONTROLLER FAULT CLEAR = [CODE 1DENT
122 B02-30A ==, HEAD SELECT , WRITE + READ 19333 c 83322680 | B | A
AND CYLINDER FAULT
LOC: A2A04 %0 042 [sweer 2 FAGt I-26
4 1 3 4 2 1

A



4 l 3 2 | 1
+20V +5v
AZR2 A2RS
820 Q 1 kQ
+5v
4 A2RI
a
" 1060 k2 _L
A2CRI =t A2R4 a2cl
602 V 80,0 k& 261 0 3 Ol uF
a2vei | . , l o5V
A L
464 o = s f\2RS
"3 na 2 ~  VOLTAGE FAULT 78
t 1610 kQ W 0O NG
. - VOLTAGE FAULT
A2R8 +5v B) 042
1e21 k2 % 5V O
AlRI
= i 2.2 ka AIR2 +5v
1 kQ
+20v A2R9 ’ 9 T | 2 AIR3
L 5,90 kQ 12 2 a4 173H 3, 4 I k&
Vv +
L~ AIA : I173H +VOLTA
AZRIO Q] N S VOLTAGE FAULT o6n
1a10 k2 — R e
A3R3
‘ 13,0 kn = g . + 5V
A3R4 I
- 42y 1433 kQ L AIR4 3 S AIRS
= 4T K3\ op 270 o
L le3 ms 12 10 2
b — 173H \8_ A, (i
9 AlC N ™~
—
" VOLTAGE FLT
v -|(~up TO SPEED)
+42v A3RI ° [
13:0 ko +VOLTAGE FAULT)
t 12 Z ! l200 N Ne
hg i B2E A 2,
A3R2 te) ey +[(~uP T0 sPEED)
1633 k2 +VOLTAGE FAULT] __ I58B
AIRE >, 104 A10-058
A4R2 =
lelO k@ I ka 102 AI0-23B
v /
~ (~VOLTAGE FAULT ) 06B
iv Aana‘% » NC
- 121 kQ
A4R4
5,90 kQ
- A4RS
2ov 1410 m‘%
e 958
A4CRI
e A4R1
J 10,0 k0
-5V A4R6 A4VRI 80,0 k2 AGRBS A4cC!
820 o 62V 261 @ o0l uF
A4RT
464 0
—-20v = WA
~MASTER FAULT CLEAR - —
oas (a)—H CONTROL DATA cooe et
, VOLTAGE FAULT 19333 83322680 B }laA
24B \\ +UP_TO SPEED |
104 A10-218 5 - —
LOC: A2A04 [reEF N0 043 [sweer 3 TW 1-27
4 | 3 4 2 I 1




ZFAULT SH>-ONE 10a al0- 124
194 BO9 - 338
252 JABO-OIA
UNIT READY .
258 —
194 BO9-078 N SERVO READY 13
140 ]
i2| b3D
+5V +8v
B2R4
2.2 k@
[\ i
+ FAULT 13 | 200 12, 0] 141 8 9] 200 8 : - READY 128
oaz (c)-=F \y% ‘ o S 34 —>-O= 252[a3] as0-13a
103 AIO-21A _16_B_> + START + UNIT_READY S 268 |12 BOI- 248
- UNIT READY 288 .
124 Bo2-028 0By ~INITIALIZE
+5V POWER UP MASTER CLEAR
600 ms
QLT
ﬂ 22 9
1R2 2 |R3 B2R!
¢ 22 ki S 202 kO 2.2 k@
lr ICRI
3 | 200 4 T\ -MASTER FAULT CLEAR
7 A) o042, 043
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252 [33] sngo-0sa22y) ~START LT 3043 514089 S04 E4RI { E4R2 | E4R3 J E4R4
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REVISIONS
REV ECO DESCRIPTION DRFT. MT!1M‘D
[T [PEasoc | RF EAsec |
REV|S|ON STATUS oF SHEETS ia PE48918 | CHG DELAY ON CARD GR [4478
1 3 5/6|7(8|9/10|11]12|13|14}I15]16(17{18{19|20 -
A A -
L
B A
NOTES _
& TYPICAL CONFIGURATION FOH - o
TERMINATORS AT-C24A, AT-< 28 - I
AND AT-B4A AS FOLLOWS
2 DELAY LINES ARE CONNECTED TO JUMPER BLOCK AS SHOWN
IN DIAGRAM BELOWe ACTUAL DELAYS ARE SELECTED DURING
| - 2 MANUFACTURING. THIS DIAGRAM SHOWS TYPICAL CONNECTIONSs
— DELAY TIME FOR EACH DELAY LINE PIN RELATIVE TO PIN 6
bt b e e e 5 1 INPUT IS SHOWN IN CHART BELOW.
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AT-B4A-4 AT-B4A-5
A AT -C2A-6
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TRC
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1
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O-O+E
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12 15 By
SS [ 328
195 D= NC
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- POWER UP
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REV C 8466 k. %l5 k2
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REVISIONS
REV. ECO. OESCRIPTION DRFY | DATE |CHK'D
4 1PE23000 | RELEASED
REVISION STATUS OF SHEETS
112{3[4(85(6]|7|8|9|[I0]I1[I12]13[14(I5]16]17[i8]19]20]
Alalalala
NOTES
| TYPICAL CONFIGURATION FtR -
TERMINATORS ATA3, ATBZ ATB3, - .
ATB4, ATC3, ATD4, ATE2 o o
AS FOLLOWS - o
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0
1 4
s
5 +20V
P 261 JABI-138
6 338 +20V
. T
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- +i5V
1| ls + 99c
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2 SEE_LOWER T
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> gzmn
THRU
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-——-) 15uF Oel Ce Ol F
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3| s 30
2| 20 | 40 L
2 DELAY LINES ARE CONNECTED TO JUMPER BLOCK AS SHOWN ! 3 | %0 - —sv
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MANUFACTURING. THIS DIAGRAM SHOWS TYPICAL CONNECTIONS.| 12 | 35 70
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5V
AT- A3-5
A4RI
178 kQ
—DATA A4R2 6 —ﬂ
237 ka —+— 3
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To 448 10104 \ 2
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A4CRI A4R3
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[s} \ 14 1
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T 12
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B3RI )
178 kQ
reAD | 3T
122 BO2 204 |za>, ~READ GATE 237 &
+5V
B3R3 B3R4
31ka 31e78 kO
- ADDRESS 83A7 237 k2
138 MARK ENABLE B3R5 4R7
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FOR TERMINATOR CONFIGURATION
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e e e e e e e
NOTES:
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DATA ECLeTTL] |,
WINDOW o ] 10125 +READ CLOCK 28 _ 112 so1-38
| 32 TP > 1] opac
AT-E2-5 A
_7.00 s |:)2——/—— AT—D4 -2
FF AT-C3-6
10131 ATA A
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Z ——po 1O
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IZO cac [ 7
AT-D3-2/1 1
AT-D3 '7& I'S ENABLE |4
7 S 2
AT-E2-6/) ~jo | O+
—E2- FF
/I\AT-E2-7 10131 + FEEDBACK
8 AT-C3-2
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+ ADDRESS MARK) | B38I0 _10 . ‘
228 10102 !
053 A05 -308 » 1] B3¢ *
asn AT-D3-6 AT-C3~5
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42406 Do 064 Jweer 4 fowe 1-38
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MFM DATA

DATA TPY

EI-7

DATA
WINDOW TPX

E2-15 [
QUAD CLOCK

D3-14 R
0'S ENABLE RESET

g pEpipEnipipinipinininSninininipSninl

D2-14
0'S ENABLE

D2-2
'S ENABLE

03-2
'S ENABLE RESET

82-9
FEEDBACK PULSE
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REFERENCE PULSE

NRZ READ DATA

268
READ CLOCK

|

NOTE

3 Trise " TrALL = 3NS.
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—
—ed

82-4
PUMP UP A A AL

I 0 n
B2-11 ¥ Il ? I
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2 T = Tp=< 28NS WHEN STROBE PULSE IS CENTERED IN WINDOW (T +Tj).
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READ PLO TIMING DIAGRAM 19333 83322680 | A | a
MORMANDALE LOC A2A0E |FHo 068 Lt 5 l"“ 1-39/40




4 ] 3 v 2 i 1

REVISIONS
REY €COo OESCRIPTION ORFT | DATE
A RELEASED
REVISION STATUS OF SHEETS
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- 15y e P ¢
10V g 1OV
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194 809 - 128 -28Ayy *RTZ 200 8—9—;— Toaa )
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10 ns 22415 kQ $ 2415 k0
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} 56z ra FINE
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REVISIONS
REV.| ECO. DESCRIPTION ORFY. | OATE
__A_’PﬁZSOOO RELEASED
REVISION STATUS OF SHEETS
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Alala
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1500 pF =
+20 Vv | ggR)
= T At IR
4 +15VR 1l _9s¢ 95C2 & 9gcRI
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T T CR £TIE WIGH o IOA 1 —isve |10 I
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LILINC R — -5V E3C2 4
Is.a,‘s —
T 1500 pF 4
028\\-20V "~
By -20 v
R TS B (o 10, o ¢ o
/-;[\ CHECKED ACCESS CONTROL NOe 2 DIAGRAMS 19333 c 83322680 A A
ENGIEER CROSS REF [SHEET PAGE
appnoveD] ! TYPE: ELUV LOC: A2A08 [N 08l | or5 I 1-45
4 1 3 ZN 2 |

REF 832I15708




. ] * 1 1
24B\\ +RTZ 9
A0B-11A ADS -
082 AOB=-11A ——, V724 s ~(RTZ + INITIALIZE) 25A
+INITIALIZE 10 03C ” 193 BOS-274
165 A06-148 224y
3
A08 -
1B\ —RTZ SEEK [a] 141 6 +RTZ WA
123 BO2-30B —, l 51 38 —)———— 082 AO8-24B
+5V
C3RI
3.9 k2
VERSE PULSE ! | 200 2
183 808-108 4By, + REVERSE EOT PULS oo +I5 Vv
(LOAD + RTZ) | 9 s
10B .\ - +RTZ |
194 BOS-06B——) 2 e
[ | 1c2
13B.\ - SEEK 13] B3A D .05 uF
193 BO9-30A —, /
o L R4
1~ 470 pF
I4 or 909 kg
|3A.. *+CYLINDER PULSES 3 v
192 BO9-224 — 200 =
c38 VELOCITY EOT
IR3 INTEGRATOR
02A VELOCITY (Oel V/IN/SEC 6le9 k& |
072 A07-308 —2 o Sec)
BIR? 2
TPC A2RI A2RT n—
511 Q 562 kQ = 8425 kO
+12 v +5V
+15 v B2RI
W A2CRI  KA2CR3 2 10 3.9 k
A2R4 g,,] COMPTR || 1] 200 2 —FORWARD EOT ENABLE 08A
. 2 322 824 183 BOB—16A
552 k@ A2R6
511 _Lll 114
= T o-ev
A2R2
4,64 kQ
‘ +2v +5 v
-5 v
AZCR2 X A2CR4 B2R2
YA r 3 3.9 k&
A2R3 COMPTR
51 a 6 ] 8 5] 200 6 — REVERSE_EOT ENABLE 098
@/{/ . B e B2C g 3> |83 BOB-10A
I
AZRS a2rg 6V
s a 4,75 kQ
4
+ ~ L
154 B09-264 2383+ (UP TO SPEED+ ~ UNLOAD HEADS) 12
342004
828 O
MMGIRINY  FwD / REV EOT ENABLES <Ot tont
19333 83322680 | B | A
"CONsION Loc: azace |the 082 fweer 2 [mee 1-46
4 1 3 4 2 | 1




4 3 v 2 I 1
+15V
2R3
2RI 3562 k0 2V
s Q
072 AO7- 275 %8By * INTEGRATED VELOCITY . sy
X2CRI Y2CR3 10 Loare
> 3.9 kg
2RS 417 COMPTR 2r8
51 3 139 <
a ARZ 862 k8| 10
2
-2 8 - FINE ENABLE 234
22 = r* 6 ';32 3222 183 Bos-288
510 2 2 o S
& ;l 2R9 L
W2cR2 XK 2CR4 I 2R s
2R4 .
484 kQ ik [
+5v 2K7 -
M 4,75 k2 -Sv
B2R3 -l
A -
192 B09-14a 243y GATED CYL PULSES
O ~OFFSET COMMAND |
084 (A >
+5v l—-gD
3 8
$35%%a 4 SS
b — OFFSET COMMAND PULSE 128
3 's.{ —>>— 193 B09-054
Oul uF
312 wftm e 12y +[oFFSET coMMAND +
aae 1494 \!\ ~(FINE » HDS LDD)] 224
) -
23B. +(FINE + HEADS LOADED) Bact 3 ” 4D 32 092 a09-274
192 BO9-06A —, y
C3R3
2,2 ka
2
16A +SLOPE 9| 200 8 8| 200 €
192 BOS-048 ~——, 30 O 200 & sy
IRl EVEN
1000 k& a2 omre ‘
150 pF , | o
BICH q_°*
BIRS T3
10:0 k8 BIRE 00D =
100 ka a8l o .
-FI b
BIR3 , 2]2: Yal NE POSITION SIGNAL @084
26B + TRA! 10,0 k&1 |
035 A03 -09p 258y, + TRACK SERVO SIGNAL o L9
L5
B FINE ENABLE OFFSET COMMAND o0t toent
ke PULSE , AND FINE POSITION 19333 [: 83322680 | B | A
- LOC: A2A08 Meno 083 fsueer 3 Im: 1-47

2




~ OFFSET_COMMAND \;2"3 NC
+5V ]—< : ) o83
C3R5 | C3Re
322 k2 322 k@
1720 \3 13 | 200 12
D3A / C3F §
21A . -
122 BO2-298 N SERVO OFFSET NEGATIVE 2y v FWD OFFSET
] J)IQS\H 1720 \6 11] 200 LN 0 n
- | D4A D3 F 4 GATE
122 BO2-288 2257 SERVO_OFFSET POSITIVE B c3 v °
7 / 926 A—
cic
"
£+
5V > ra Lcers C2RS TPD OFFSET ANALOG L
C4RI 5o ko 10,0 k& 1696 kQ 8245 kL
'sy N C2R7
C2R9
13 14 10,0 k&
D/A CONV ¥ C4CRI
9864 REV OFFSET
5
NC—Q) 128 C4 L 15
15A 6 = | C2R6
NC 2, 64 10,0 k2 Neate |
Nc-—)'!’B 7 132 Opsggp 2 5 ! “oP AMP czm% 928 A
VWA~ 8
¢ 14A {3 8 6 _:l 2 + CoA o8 10 2.5fll a 14 cID
Ne 'n/ 9]g 6], ce T
7 13
o785 0], =
ny,
12 C2RII C
I 162 kS 558
6 = -
1{2[3]16)15 -
) DIRS er
cac C4R4 19,6 k&
150 pF S 7.50 &
< DIC2
150 pF
(¢
-5V N
083 DB —FINE_POSITION SIGNAL 7
+ FINE POSITION ANALOG 26A
,>—|:— 072 AO7-158
s 092 A09-06A
L (®)oes
DIR8
3,83 kQ

=15V

CONTROL DATA

NORMANDALE
DIVISION

[COOE ThENT
OFFSET COMMAND AND c
FINE POSITION ANALOG 19333 83322680 | A | A
LOC A2A08 S 084 |[sweer 4 Imce |-48

1




4 [ 3 2 l 1
DIRE
178 kQ
DIR? t');ca F
Q 1%8 kO oS u TPE
o8a @+F|NE POSITION ANALOG 3 8 e 2], v +FNE posiion
OTCH AMPLIFIER
seg J_ oiRIO ogerMP 2 %}ﬂ— 072 AO7-238B
9 S, G
Q4
0 DIRII
= - 5642 kQ
L3r 4RI
233 ka 233 k8
DIRI3
DIRI2
$34.8 ka 3100 ko
11 ma
EIR4 i
&8 ka E
EIR3 +15V -t
63 ka
+15V -t
+5V +5V
n 10
092 A09-24p 3383+ ON CYLINDER SENSE 200
EIE
1>
4
2 13 12 3 4
193 509-05A3 A;>+W CYLINDER E(I)FO O :(I)g O
JCODE 1DENT
FINE POSITION NOTCH c
AMPLIFIER 19333 83322680 AlA
NOHMANDALE
avision Loc: AzAO8 [Mrwo 085 Jweer 5 |mei-a9/50
4 1 3 4 2



4 | 3 ¥ 2 | 1
REVISIONS
REV. ECO. DESCRIPTION ORFT. | DATE [oMK'D
A |PE23000 |RELEASED
REVISION STATUS OF SHEETS
112134 (5(6|7!8[9]10(11]12(13]14]15{I16(17 1920
Ala(a
D
UNUSED LOGIC ELEMENTS _
TYPE | LOCATION | OUTPUT
PIN (S) N
140 D2 3.6
200 El 6,12
306 Al 12
NOTE:
A REFER TO CROSS REFERENCE NUMBER 34|
FOR CABLING INFORMATION
r4z v 041 A04-32B
31A 442 V M
| 38y a2 v 10! AIO-328
A 318 L oscn ]+ 99ci3 271 [a3] vasi - 148 +s v
32A Oel pF IM? F +| 99c1 99C2,99C3
Sec 3282 = cacl 648 uF < <0l uF
282 [A3] 4200053 = = cacR) T T
33A +20 V v20 v 20V | cam 1 .
338 >___]—9.L99°5 = 1500 pF Sd.7 0
Te.e nf L99RI
= +20 V 2 17 S
- 101 AlD-338 4 F15VR
348 esv 327 5
+] 9sC7 | 9sC8-99CI0 c4 ‘ He v
6e8uF 1< +0l uF i _,w]_ssu.sscs
=T 6w ez —L——_O Tew o F35VR IS
QlA\ —GND = _____j
34Ac_-GND ‘E“cz 8 =
—38Ay 1 Cacr2 1500
0lBy\ =5V = » ,
— -5V C4Rr2
Les.rl conr -0V 247 a
+ ssca | e8cs,s8c6 »
024 -20v= CRY
-20v
f ozag:/ | \_LSBCI \Lsecz 98C3
- 6e8 4F. Ol
20V 101 ai0-028 ) s
034 -42V
JAD9- N 4@V 4 N
038 038 < 4,7 F = =
262 [a3]4200-08 —»J"-—»— Oel uF 98C10 -
g-m 1’ 98C7 *I 2V ___ 041 A04-03B
48 &
—>>—" = = S
onand Ly c b 150 TMMIIEITMINEN swiTCHING MODE CONTROL oDt ot
CHECKED DIAGRAMS 19333 83322680 B ] A
ENGINEER E CROSS REF SHEET PAGE
APPROVED DIVISION TYPE: FLPV LOC: A2A0Q9~ |~ 091 | or 3 I 1- 51
4 ] 3 ; 2 I 1 reF e3215709



4 3 v 2 I 1
5RI 415V SR8
10 k.
AIRS ARg M B3 o Escr = oF W
06A \\ +FINE POSITION ANALOG 316 k2 10.0 kQ 1642 kQ
084 A0B-26A —)) WA— W Y5CR2 sz
(400 TPI) AIR3 [ ) tio H b
196 k2 | 7 a L
+ A 51 Q
N2 :I:;0P$:;I;ON E— ™A K L“'W—J 3|'] coMETR ~1OV-61 V +61V L0 V
5" % one “%  ARS HORIZONTAL INPUT 5
6 ne-2de 9 9 R A SO aRE- piN o
ad — —(
L _I_scz L 7] * (724 \B_+ON CYLINDER SENSE 248 o5 AOB-33A
Tar W lame g, KOCR3 00 oF __6],] 10 ] e3c
PA " 5 48 g o %zscmzr | 8] e 193 B09-15A
™ < M8 WA | 5, o
- = 1447 kQ sR7 = -
- 1040 kQ sV 383 ka —
-5V A
-i5v -5y
27a+ [OFFSET COMMAND + ~(FINE HDS LDD)]
083 A08-224 2 - EMERGENCY RETRACT oan. 208"
- 42V EMERGENCY RETRACT POWER POWER ENABL )
282 [A3]4200-11 1385148y 3 S 262 [43] 9200- 14
fH N GATE
[
258 +HEADS LOADED 200N\ 0., |2] ¢ a
194 BOS~138—>) EiE O+ A .
4,7'3,'52 DICRI
+ 5 v .
g'g' e ’_L 150 uF + Sg‘sggzgﬁxansrma JAO9—
o 098,098
4CR _Lac2  {qp l S>——>>—— 282 [A3] 4200-01
+-28p 2By *VELOCITY TRANSDUCER _*cf! 215 ko 2| 7 TTo80PFE22 Ma
072 AO7-28 —) N 0P AMPN_ 6 3.9 ko
IRI
ICRI
- FORWARD SEEK - FORWARD SEEK
192 sos-onzi) A )093
192 B0g9-08a22RY) —REVERSE SEEK ~REVERSE _SEEK 2)oss
+ Al uT + SUMMING AND OUTPUT
072 A07- 2682385+ SUMMING ANP OUTP @093
| %Sin 464 kQ
4 VVv
H +5V 7R8 t
= 7C1 + 175 V +35V
100 pF v 5V HORIZONTIAL INPUT 288
2461 k0 s to VERTICAL OUTPUT U-Ei-PIN 8
7R6 577 comrtr SPECIAL CONDITIONS 238 LOW
2 139
| 2 ART g 9 . BLE
= 5 . 200 SWITCHING MODE_ENA! (v) 093
245 k0 : N
— a—246
—35V -5
T 5.c 35 .
. 2 = 7R9 HORIZONTAL INPUT 28B
200 "\ 7R7 -5v 3,83 k2 VERTICAL OUTPUT U-EI-PIN-8
EIA 3J6 k2 SPECIAL CONDITIONS 23B HIGH
WA— 228 LOW
7R4 -5V
;96«:11'
3 4 -5V
200 ‘}1 [CODE 1DEnT
EiB MLIERINEN  ON CYL SENSE EMERGIENCY RETRACT 19333 c e3322680 | B | A
CONTROL AND SWITCHING MODE
”o::lvlslor‘:LE LOC. A2A09 PN 092 fsweer 2 Jncﬁ 1-52
4 1 3 A 2 1



C2R9 JAO9-
ke CURRENT FEEDBACK DU 3528 560 75 s200-15 |D
+42V
JAO9-
262 [£3]4200-04 ATB3{7Byy *POWER AMP GROUND
+SUMMING AMP OUTPUT __ 100 k2 6
092@ W N care Yar0 0
n s
7 926 ++— S 9R|
9R3
y 51 a \308 e
TPY Y 9CR3 9R4 JAoe—
16B \\ ~HEADS LOADED 12 C2R8 02  +DRIVE
194 BO9-21B —) 0039 uF ¥ 9cr2 v DRIV 08 553% 262 [f3] u200-13
9R2 TO POWER
158\ ~LOAD HEADS ] Q9 AR
194 BO9- 254 —, 8R oo FIER e 208
< St
2.2 MEG 133 k. $680 0 > Ne
AAA 8R4
29A
02 ()" SHITCHING MODE ENABLE C2VRI  cavR2 - 522 Ne c
oV 1oV R 820
8CRI ¥
6CRI Y
6R2
008 3RE
&Ri 820 o <
Q6
13.3k2
268 T<7 R4 3
165 BO6- 178 =)= -15 v M5V $e8 0 NOTA
-3V ¢
278 +CYL PULSE BLANKING <
192 BOS -308 ——) - ) R +DRIVE 078
. " 2
140 8
s|e2s #TN oate |6 R Va3 385 AupIFiER
926  IH 08 " pRivE chess ) B
E2Rl |14 -
DID 282 [A3]4200-10
osv;um\-ﬂ- L". ]kBCRI L '->>_ -
— = 3CR _
£2r2. = ¥ 3CR3 NC
I 322 . ¥ 3CR2 S 23R4y
3 0
140 ——J Neate |9
REVERSE SEEK 2| E24 926 3R3
092 (B — i" bic 3270 2
~FORW EEK 12
092® ORWARD SEE 0196 _l_
333 k2
-42 Vv
-5V
A
CONTROL DATA [cooe 1oent
POWER AMPL CONTROL 19333 83322680 | B | a
NORMANDALE
Division LoC: A2A09 frerno 093  fsweer | e 1-53/54
4 1 3 A 2 1 1



a | 3 + 2 l 1

REVISIONS
REV. ECO. DESCRIPTION DRFY. | DATE
A PE23000 | RELEASED
REVISION STATUS OF SHEETS
5(6|7(8|9(10/11]12[13]|14{I15]I6(17]18]19]20|
328\ +42V
LOCAL / REMOTE_SWITCH 091 409 3287 +a2v
ON CARD EDGE
—_ 051 09- 335 338y +20V +20v
© 091 AD9-33A .|
A 091 AO9 028 %]ZB—))Z@V NC
091 A09- 02A .
LOCAL. 34Byy +5V 48V
‘@ | ssci—esce
REMOTE T +OlLF
TPA  TPZ
918 3 ~GND Y
345 = GND
== |
LI sy
Z = T

oo gy Bugdbe [7.9-27 ININANINN  TNTERLOCKS AND SPEED co0 toenT

CHECKED DETECTOR DIAGRAMS 19333 c 83322680 | B
ENGINEER r—— ——

APPROVED| DIVISION £ TYPE: ASGV LOC:A2A10 AT SEET ok 4 l”“ 1-55

4 | 3 + 2 T 1 ReF 83215710




1

v

+(~UP T + TAGE F/ 148 k2 le8 k0
043 AO4-158 2389) (~U 0 SPEED + VOLTAGE FAULT) » A
1ICRI 1ct
15 pF =

HRI 1IR2 Qil +5V

-PICK RETRACT RELAY .\ 294

JABO-

1 K0 4 (~VOLTAGE FAULT « UP TO SPEEDs
~POWER_UP_MASTER CLEAR)

8. 312 [a] v18 -09

= ™
+5V = 20V E/ *
EA4CRI
i
L
EaRz % =
I
+ SPEED PULSES PRESENT
W) 103
|04<:PPEED PULSES 2 4RI +20v O
S s 649 kQ
A)—Z— S ) +5v
5 FF 5RI
l B 916 06 10 Q3 K 5CR! JABO- P A3L3
€4 E3C2 ~(START + SPEED PULSES) 288\ 038 PACK
39 uF ] m
des 5R2 COVER
£4cl B 180 & E SOLENOID
0401 ,‘F/_‘I—\ c>8 MR ot oil aoi-33p 20V 5,03A s[5 (OPTIONAL)
= N o5 X +5v
8
5R3 5R
o c4 4.7 Kk goslkn
+ START 9} 200 TN 3
103 (B ) D30 & 18 k% [E5R2  EsC2
+5V +20 V +——- 369k TuF
E3RI .
33k esc) L _lslrlele 35y =
103 (F )=START - 5.4V Ol wF = o mve 278
" 36 252 [a3] yas0 - 134
E3C »
orF —eavm (B ke o Es
158 —POWER UP CLEAR
043 AQ4-07A — ) 103,104
-POWER UP 12 O
MASTER CLEAR Q " a T\FC
13 140 \6 +REMOTE_START
2 Qg 5 ) ces ——p) 103
140 \ 3 ]
| c3a /
R
232 Jn82 - 20a248y)= POWER SEQ PICK :
INeCe N5 3
I W Rsca foscre
I !
START RELAY K-A3 Al . !
Lo - |T_4
REMOTE
232 sas2-298 O3Ayy TPOWER SEQ PicK
REMOTE
~ POWER SEQ PICK OUT o3e
NOTE: > Ne
A REFER TO CROSS REFERENCE NUMBER 34! & SPEED RELAY COIL SHOWN ON CROSS CONTROL DATA CERER
FOR CABLING INFORMATION. REFERENCE NUMBER 104. ] POWER SEQUENCING , READY 19333 c 83322680 81{aA
ALERT, SPEED PULSES
START RELAY COIL SHOWN ON CROSS NORMANDALE cRoss |
REFERENCE NUMBER (03. DIVISION LOC:A2AI0 |ner no. 102 sueer 2 PASE | -56
4 |




4 | 3 v 2 1 1
JABO- +HEADS LOADED 194 BO9-248
04A 308\, +HDS LOADED
302 A3S2 ~-NO ——% Lo —~START W 148
+5v sTART tocrt ato >22_ 194 B09-12A
RELAY +5v 104
2 A4C3 03
+5V RI
A4CR 3t 2470 2
0,01 uF
3.8%8 K-a3 o R JABO- D
3], 5 4200 +BRAKE \\29B,, 048 .
258, -START 6] 106'%8 15 2.9 —3 e 322855948 302 [ar] s303-0
ne 28y
268 START RELAY CONTACTS 2258, 20 v
252 [a3] va80- 054 2B CROSS REF 102 4
n
8 140 8
102 @ +REMOTE START Lo cac ~START 33264 3,064 302.“5‘_0 -
il 3
o ls0 \! +5V Q4
+ SPEED PULSES PRESENT 12 c20 / 4CR3  [4R2
102 (n
<} ! ka 4R|
4CR4 4CRI 510 8
—— » n
4R + START }}-—2" 044 AO4-168
194 B09-218 A7By) “HEADS LOADED |oz c
4CR5  4CR2 +5V
D4R2
3.3 MO
Daci 1# TCRI
— +| pac2
= 040l uF 1\ 202 uF JABO-
—9 SEC START PULSE _ \\28A., 058
W ——>>——302 [al] A3k5-4
K D3CRI 2 28T 1 - EI <4+
(—0 ss
— 916
4 3 TRl Q7
—Ofcur 2
4708
13 12 =
3~ 200 ‘
7 D4R3 = LSE
82f 68 ka ¢ START PU 4 ) 102
104 ~UP TO SPEED D4CR2 ™ B
@ ™ | g
—~ POWER UP CLEAR D4CR3
102 {c 44—
+5v
N\ sar
P 68 ka
N a2 DUCER SIG! B4Rz
ol 10A 3274 yo SPEED XDUCER SIGNAL -
SPEED 3 10,0 k@
XDUCER | 02 108 \\\ 34A -GND
23] >———>>-———_]__
A3LY =
.96 kg 8202 SPEED ANALOG {)
W - G)l04
NOTE 1410 kQ A
A REFER TO CROSS REFERENCE NUMBER 34| =
FOR CABLING INFORMATION.
200 DATA [CODE 1DENT
CONTROL START, BRAKING CONTROL 19333 83322680 B A
NCRMANDALE
HViSioN Loc:azaio iecie 103 Jweer 3 feaec 1-57
4 [ 3 A 2 | 1



4 l 3 v 2 1 1
+5V
- START 11 20010 2
103 {F)— y g ' ka SPEED RELAY
K- 83
. E) 3CRIZ {CONTACTS CROSS REF 102)
-
N D
8
| SPEED PULSE ° 200 CNTR-4
2 GENERATOR '323
——:g >| 6 1"
SPEED ANALOG 3 —o3 o3b— Q3
103 {6
Q 3| ss |2 +5V Slee Py L
161 4] DI Ql 13
I Sl E2RI 3 14 =
eI e TPD 1 k2 ——"DO Y
3655 | 3300 0F b o b \{
»s 6 e
DIR2 cav s 10
STk R 140 9-—————<:)|03
| SPEED PULSE I_p p2¢
1966 841 & L __L_Eg) DETECTOR 1005 5F TPE lo J7
100 k3 = 4 . L I
P P CLEAR
1op (T)-POWER UP CLE 3 D ss
3| el -UP TO SPEED,.22A
8 - >~ 194 B0O9 - 268 C
CICRI
1405 ms| 6 — SPEED PULSES
5V '!‘(;-5 ms O —i- 4\/9 102
-
-
EIRI
270 ka TPF
8 Y 2 <
A i72v ot +UP_TO SPEED\ 218
= cab >E"— 043 A04 - 248
161 L3
El
6
10s D
+42V B
P +UP PEED DELAYED
A2CRI €8 0 g TUP TO SPEE YEA
> > 194 BOY - 238
V2 w
A2R2
~(SPEED FAULT+ R *FAULT STORE 138
058 VOLT/ ULT)3 200 A2RS ]+ A2C4
043 Aod-1s8 X i 39 ka3 IoRI o vt WRITE PROTECT DELAYED . 02A 134
.
[> r+ 680 k8 _— +5v” SyO2AN 138 272[A3) yio1-02a [
A2R4 8245 0
00 uF cR2 2R2 2rS
113 BOI-02A _1 1 a 1610 k2 3.9 ka
B8 - — 5617 |8 IR -
252 [iSJungo- 098 128 . - WRITE_PROTECT =, £ l SRz ' WRITE PROTECTED o138 (40 poq-26a
916 = -
&ozz A02-148 +5V 4 A2 13 | e e Q2
3.9 K@ S ’ ? ~ ” 2R3 2R4 A
800 ms
043 A04-11B Sa20a L | ICR4 N 2.2 ka 10 ka
- (SERVO FAULT 2RI = ; S
128 + FAULT) 5.4 200 N\ 6, 2CRI - .
B2C ? —
NOTE: CONTROL DATA CODt 1oenT
073 A07-074 - SPEED FAULT AND WRITE PROTECT c
A02 IS INTERNAL TEST JACK USED FOR CONNECTION TO 19333 83322680 | B | A
FTU/ HEAD ALIGNMENT CARD. SEE CROSS REFe NOo 022 NORMANDALE o
FOR DETAILS, DIVISION LOC: A2A1Q |REF N0 104 fsweer 4 jeace 1-58
] 3 2 1




4 | 3 v 2 | 1

REVISIONS

rev.| Eco OESCRIPTION ORFT | DATE [CHK'D

A |PEZ3000 | RELEASED

REVISION STATUS OF SHEETS

3[(4[(5(6]/7[8]9}I0]Il{I2]13]14]I5[I6]17{I8]I9[20]

348y, + SV oy
Ep 1 soc2-99ce
’]’: 68 uF ’I +Ol wF
TPA  TPZ
/
0lA .\ - GND
-,
34A.\ - GND
248y
OBy - 5V sy
| 98C!
TS +8 uF
onaww Butn [3/8/77 TRANSMITTERS AND 8 ToeT
CHECKED RECEIVERS - HEAD ADDRESS REGISTER| 19333 c 83322680 | A | A
ENGINEER B £ DIAGRAMS 'CROSS REF SHEET PAGE
APPROVED] 1 DIVISION TYPE: HTVV LOC A2BOI |Mo [RX1 1oF 3 [ 1-59

a i 3 4 2 1 q ReF e3287H




4 | 2 | 1
+
A3R1
2,7 kL
04A +INDEX
182 BOB 138 ——)>—— *INDEX 068 ;32 Jasz2-18B
- /¢
peen peem INDEX SHCEA 232 yas2-18A
+
053 aos- 278 21By FULL UP s6ag $s56a [L
asrs [ lasre
=56 23 356 &
182 Bog- 218 228y, *SECTOR 0S§CTOR >58_ 232 yas2-258
—SECTOR 3H058_ 232 yasz-25A
042 Ac4-0sp 2TAy,  *FAULT
::’;3'; 7>%:—BA 232 JAB2- 158
== 232 JAB2-I5A
B3R4
$56 4
078 +SE R
193 BO9- 1A ——>——— SEEK_ERRO *SEEK ERROR >8B_ 532 yas2- 1B
—SEEK ERROR >288 232 yas2-16A
193 B0s- 03 2443 +ON CYLINDER
+ON_ CYLINDER 26B
»>25B 532 yas2-178
-ON CYLINDER K26a g,
3 JAB2-I7A
s
L D3R4
3560
044 n04-268 24Byy  *UNIT READY ’L’::: RE:DD: >—§% 232 JAB2-198
R 224 232 yasz-19a
182 BO8-30A E-A—))—— *SEC CNT 4
Ty *SEC CNT : 7>2;—B 232 JAs2-208
o s ~SEC CNT 3278 232 yas2- 204
5603 3564 F—
D2R3 D2R4
5 1 sea3 $se 0
012 AOI- 128 % +SERVO CLOCK (9467 MHz) 6 [ 89’, :giz\‘llg gtgzl:( 7% 233 JAB2-33B
" / D 233 JAB2-34A
064 a06-278 A3 +READ DATA q
-5v
+READ DATA 5398 o35 snsz-358
-READ DATA K 30a
T3R2 I)>—— 233 JAB2-35A
560
+RE =
064 A06-268 ﬂ} READ CLOCK ::::z itg‘é':( 7>%“;% 233 JA82-368
E3RA >298 233 yas2-37a
56 &
[CODE 1DENT
CONTROL DATA
TRANSMITTERS 19333 83322680 | B
CROSS
"?mgﬁu LOC: A2BOI | NEF Mo H2 [sweer 2 l:mz 1—60
4 1 2 1




+35v +5v
atr2 L Lairy S ka +sv
4064 kD 3 3464 k2 4 pc T
233 sasz-s0a 1B -WRITE DATA 470 8 2 LA
atnr :}?(:R 4 L +WRITE DATA OB (72 BO7-238
i
233 yng2-398 LAY +WRITE DATA 708 , -
atr10}  LaAtRn
82 0 g 82 o 6
+ 5V
T 350 a
- WRITE cK I
233 yas2-38a 1285 cLo WA~
A1R9 9 +WRITE CLOCK 108 .- 8o7-108
470 @ 12 >
233 yas2- 388 122y +WRITE CLOCK —AW #— (] (9467 MHz)
atri2l  Lairis
82 03 2q
13A +SEC_CNT 8
182 BO8 -318 —
+SEC_CNT 8 148
>—=— 232 JAB2-21B
~SEC CNT 8 Z>M 232 JAB2-21A
BIR2 7
562
- +SEC_CNT 16 158
182 808-248 1383 +SEC_CNT 16 T SH—>=_ 232 JAB2- 308
-SEC_CNT (6 SI58_ 535 sas2 - 30a
BIR4 7
56 0
0 &Gk 0 JABI-
1 12 +HEAD SELECT BIT 2 324 .\ 024 -
122 B02-24n 2AY +BIT 2 b3 c2 sl : > HO2R 262 {a3)yr01 - 134
16A +BIT_2! 3 2 +HEAD SELECT BIT 2 (338 K034
122 BO2-27A ——> D2 R2 3 > H—— 262 [A3] J101- 12A
228 +BIT 22 10 9 +HEAD SELECT BIT 2 328 < 04A
")
122 BOZ-28A oy +BIT_20 41" RiTe K 038~ 262[a3] vioi - 11a
122 BO2-24A —) v Do RO >)—— NC
Cc2R1 b
car CLR LD 1 0O
17 (LOAD + RTZ) R R e
- +
194 B09-068 ~——)
178 -HEAD SELECT
123 B02-024 o oND
GND BOI -34A -
122 Bo2-278 2By —WRITE GATE
- WRITE PROTECT
02A
>—— 104 AI0-128
A ~ WRITE_PROTECT
252 [A3]4ag0-048 034y
. | 'ODE |DENT
NOTE: CONTROL DATA YA I L ) 19333 c 3322680 | 8 | a
REFER TO CROSS REFERENCE NUMBER 34| HD REGISTER
FOR CABLING INFORMATION AMANDA Loc-azeol |*F R0 113 fseer 3 ]ms 1-61/62

a ] 3 A 2 1 1




4 | 3 v 2 I 1

REVISIONS

REV. Eco. DESCRIPTION ORFT.{ DATE |CHK'D

»

PE23000 | RELEASED

REVISION STATUS OF SHEETS

5|6[{7[8[9]10]11[12]13]14]15[16(17|18]19]20

UNUSED LOGIC EL.EMENTS -

ELEMENT | LOCATION OUTPUT
TYPE PIN(S) -
173H BIB 6
230Ls AlA 12
3483y +5V sy
Lgsm I 99C2-99CH1
6e8 uF 0l uF
TPA TPZ
QlA —GND
s,
34A.\ —GND
/-
018 =5V =
“‘9/ —5Y
\l/SBC| \L98C2~98C8
6eB uF o0l uF
+
ORAWN | Jiaplan Boethee  |3/9/77 JCODE 1DENT
CHECKED RECEIVERS DIAGRAMS 19333 c 83322680 A A
ENGINEER _ —
aranoveD 1 "vison | TYPE HRVY oc azsoz [ ™ 2t [T h orq [™ 1-63

4 ] 3 A 2 | q REF 83215712



938y +TIE _HIGH @lza 124
+5V *
238 -8IT 0 U2R10 I D2R1
232 JAB2-04A — :yafﬂ —r— i 390 Q JABI—
3250 e 9 12 . — WRITE_GATE 2785108 7, [63] aion-058
234 +BIT_ O ‘ 12 s 113 BOI-02B
23 - e ,
2 JAB2-04B =20Y Tozns 13§ oo 165 BOG -16B
D2R1ZS < D2RY 34,64 kA 6 'sy 172 BO7- 128
56235 $564 s v o 042 AO4-13A
1 E%,zean' ‘2 tozns +BIT 2 SH>2%R i3 goi- 214
- = D3R3 > -
232 JAB2-05A 228y BIT ! D3R ° 390 0 113 BOI-16B
470 8 163 BO6- 31A
) -
232 JAB2-058 22AY +BIT | 2 . 184 BOS-328
470 0
D2R7 D2R -
3603 $seq 21 o 3 READ GATE 3238 553 a0s-318
062 A06-128
L DZF‘!“4 vBiT 2} 27m 042 AO4-138B
i Tk i
= sy sy 113 BOI- I16A
163 B06-33A
. 03Re D3R10 184 BOB-25A
232 saB2-06a 2B BT 2 W DS Y 390 @
470 @ RCVAN 9 o
5382 legc 140 8 SERVO OFFSET POSITIVE 288
470 03 -
21A *BIT 2 12 8 —>)>—— 084 A08-228
232 JAB2-068 N y
- Tom | of oic
o3RS DM I4Ea kA | | . .
G BT 2 284 |3 goi- 228
| *:4.64 kQ 3334‘“ 163 BO6- 30A
- = [3R3 -
232 Jas2-07a By BIT 3 Syl 184 BO8-23A
470 @ a
17 IT 3 D3R7 _
232 JAB2-07B _L) +BIT n 1730 3 SERVO OFFSET NEGATIVE S 298 a4 nos-21a
D3RE p3rs 4708 L 510
5603 3560
3 4
*BIT 2 yzﬁ 163 BO6-28B
= +5 v 184 BOB- 238
C2R10
- C2R9 390 0
232 yasz-o8a 2By BIT 4
470 @ 12
G2R1
140 | —CONTROLLER FAULT CLEAR.. 30A
232 JAB2-08B ﬂ% +BIT 4 470 i3 ciD ! ~>>——— 042 AO4-12A
Lcan2’”
Sus ssen et e +sv T 24 26
o sy BT 2 5>2%8 162 Bo6-298
:L $4.64 ko C2R4 184 BOS-22A
232 yasz-osa 2By BT e - 28 L2 \ 390 a |
470 @
A +BIT 5 C2R7 |
232 JAB2-098 223 ANA———+ s . |c4|: 3 AL I
cerel tczrs 4702
56 Q 356 9
L 5
124 (B +CONTROL SELECT = +BIT 2 ‘))i"l-'—’_— 162 BO6-24A
184 -
124 (E +CONTROL SELECT 84 B808-26A
+TIE HIGH
@123
CONTROL DATA RECE! come Tor
EIVERS 19333 g3322680 | A | A
CROS!
L0C:A2B02 N0 122 e 2 Lm 1-64

a ] 3 A 2 | 1




4 l 3 2 | 1
124 (E)—*CONTROL SELECT
122 (a )t TIE HIGH sy
_ C3R9
232 Jagz-i0a 283 BIT 6 R
470 @ 3
C3RI2
bt 140 8 ~RTZ_SEEK 308
232 sas2-108 24 +BIT 6 Ceaaa™ ol cic 7>—-E 082 A08-11B
C3R11g SC3RE 34,64 ka 183 BOB-128
56 a3 33564 T 26
] [ooe Y *8IT 2 >§AE 162 B06-228
Rt $4.64 k0 g3R+ 184 BO8-268
232 vas2-11a 13By ~8IT 7 SR 39
470 a 4
13A +8IT 7 C3R 140 6 -DATA STROBE EARLY 318
232 Jas2-1ip 8y v N -
ool Loams 4703 | 5| ce > 062 A0G-04B
56 23 356 8
+BIT 27 25A
L > 162 BO6-26B
= 184 BO8-1I8
+TIE_HIGH 5V
=@
- B3R!
232 Jag2-13a 1983 IR B3Rio 330 a
470 @ 9
+BIT 2 03a
B3R13 -
1oa ‘BT s 838 >——E 162 B0O6-25A
232 JAB2-13B —, T 184 BO8-33B
B3R! LB3RY $4.64 k&
5603 3564 +5V
F——>+5 V
1 N
232 yasz-12a 228y -BIT 8 8383
470 @ +817 28 328 2 Bo6-21a
232 yasz2-128 228 +8IT 8 B2 BiR1 390 >_|: 184 808-324
g3r7t lazpe 4708 2 *5v
g 1730 \.8 -DATA STROBE LATE A
56 Q3 $564 ™ }>——33 062 A06-038B
1 e
g W
9
B2R10 12
128 -CYL ADRS TAG | 82R9
232 JAB2-01A ) A 3%0 4 1736\l -CYLINDER SELECT 324
470 0 i3l BiD I——— 163 B06-068B
58
232 as2-018 ‘223 *CYL ADRS TAG ) e .
> B2R
sgpul Logee 8 .
1 +5V | BiR2
L B2R! 82R4 1 390 2
1B HEAD SEL TAG 2 = $ “Ca2Rs 3%0 8 —
. - 1730 \3 —HEAD SELECT 024
232 Jasz-o2a 1By ‘7'2"“ N »>——— 113 BOI-178B
232 Jasz-028 Ay +HEAD SEL TAG 2 B B3RS
B2R6 S B2RS 470 & | ki TPD
5603 3564 —> 15y
i +TIE HIGH
s {c) 124
CON' ROL DATA RECEIVERS oot ot
- 19333 c 83322680 | B | A
CROS!
LOC:A2B0O2 NO s nee 123 sweer 3 lPAGE’ i-65
4 | 3 | 1




123 @

08B\
-

233 JAB2-458

233 JaB2-454 22 -

232 Jas2-03a 2By,

232 JA82-038 ﬂ)

|zz®

048,
182 BO8-29A ——))

182 BO8-30B w}

l 2 1 1
+TIE HIGH
+8v
—INITIALIZE 390 'a TPC
Y -INITIALIZE 028 044 AO4-108
+INITIALIZE 165 BO6-154
A2R8 +5V
< A2R4
s 390 o
-CONTROL SEL TAG 3 3 B
+
+CONTROL SELECT
+CONTROL SEL TAG 3 ) —(0) 122
T +
sv +5V
A1R2
TPB
3
+ TIE HIGH 4 230Ls 6 A Y +CONTROL SELECT /E\ 122, 123
5~ A N~
~CONTROL SELECT 35338
+SEC CNT |
+SEC CNT | 5988 232 sas2-278
=SEC CNT | DOCR 232 yas2-27A
> A3R{
35éa
+SEC CNT 2 , +SEC_CNT 2 —>8 532 yasz-148
7‘ -SEC CNT 2 DA 232 jas2-14a
A3R4S S A3R3 7
56 23 $56 48
=
JCODE 10ENT
RECEIVER AND TRANSMITTER 19333 c a3s22680 | a | a
womMANOALE Loc:a2B02 e " 124 [werr 4 [raee 1-66
| 4 2 ! 1




4 I 3 ‘ 2 | 1

REVISIONS
rev.] gco DESCRIPTION Jomrr T oare Jenx'o
[ & [Pess000 {receasen 1
REVISION STATUS OF SHEETS H
5|16|7|8|9(10[1I]i2[I3]14]15[16[I7{I8]19]20]
A
D
C
‘—
3_43% +5v +5V
UNUSED LOGIC ELEMENTS TPA %‘gsscutF %saﬁg-sscu
ELEMENT | LOCATION OUTPUT - L L
TYPE PIN(S) ﬂﬁ)}“—o- = = B
200 Al 8,10,12 P2
140 84 6
34a\( -GND
syea |
A
ORAWN | daphan Buwtise |5/7/77 ODE IDENT
crecreD DIFERENCE GENERATOR AND 19333 c 83322680 | A | A
ENGINEER DIAGRAMS -
Areroved) —1 “oveon | TYPE: FLWY Lociazeos [%=™ 161 [Y 1o 5 [ 167

4 ] 3 * 2 | q REF 832187Ti3



4 3 2 | 1
CYL ADDR REG
BITS 6-9
P .
2 + CAR BIT 2 138 1oA
4 >— 274 [a3] yio1-05A
03 - CAR BIT 29 IZB
otam
7 + CAR_BIT 28 LA
S23By 118 274 J101-04A
5 o2 6 - CAR BIT 28 )&
10 + CAR BIT 27 W 24B. I2A
H 274 JIOI-03A
2 o1 F% - CAR BIT 27 zsA
3 5 + CAR BIT 28 218\
Do 14 - CAR BIT 26 22A
o 2 ECELLI
I CLR
9 i
194 BO9-06B gtsﬁ_) - ( LOAD + RTZ) ~ { LOAD + RTZ) a0) 163
163 (B)_—_LON CYL® CYL SEL-SR RDY) “(ON CYLeCYL SELeSRROY) SB7A (g4 pog-278
+ov 192 B0O9-058
S 193 B09-028
ADDER
8
A4
~
BIT 29 \ 6 < 38 A SET e
123 BO2-03A ﬂ—) * 51186 Syy® A2 15
cy' 2 afp_sirEveorwn) >28_ 92 809-04a
- 1] R [ + COMPTR BIT 9 7
~ ;‘33 NE) + COMPTR BIT 8 163, 164
B
8 9 \)O— = S
21A +BIT 2 146 8 g, — :>'5‘
123 B02-328 =) cap v 3
ts ~{crY IN ‘————@IS4
ADDER =2
163 (AD)* CAR BIT 25 ! ,‘45923'
3
4 A3 CRY
163 (aE)-* CAR BIT 2 l gl ourfd
[ ol gHs + COMPTR BIT 7 )isa
; \ Al 2 + COMPTR BIT 6 @m«;
268, +BIT 2 9 | 146 8 3 + COMPTR BIT &
\ - {6 )6
23 802-268 == yx\ﬁ 9 + COMPTR BIT 4 W 64
s
N,
+8IT 26 5 \\ 6
123 Boz-264-22BY |§’
L
5 \
24A\\ +BIT 2 3} 146 4
122 BO2-25B y
+BIT 25
{aA) 163
+8IT 24 2 163
. [
29B,  +BIT 2 5| 146 6
122 B02-26B ——, Eig
/ [CODE 1DENT
63 (A)_* CARRY - CYLINDER ADDRESS REGISTER 19333 c 83322680 ) A | A
NORMANDAI 0SS
viSIon LOC: A2BO6 | %7 %o 162 [sneer 2 _lmﬁ 1-68
4 3 A 2 1




1 3 2 l 1
05 +ON_CYLINDER 3
193 B09-03a 228y
o5A +SERVO READY 4] 14 6 ~(ON_CYL e CYL SEL @ SR RDY)
194 B0O9-10B ——, 5| a3ss {A) i62, 164
5
- +CAR BIT 2 55308
06 ~CYLINDER SELECT 146 R l
123 Bo2-328 258 DaA BITS 0-5 162
+CAR BIT 24 294
s | == NC
+8IT 2 3
162 (AR —e)
+BIT 24 a (aE) 162
162 (AB D4 R4~ +CAR BIT 23 274
S4ps  Raf T >2TA o
1 10 +CAR BIT 22 K278
D2  R2 ; >>=—= NC
3l ab2 +CAR BIT 2 318 ¢
14 | ]
po  Rof® - +CAR BIT 2 5228 192 Bo9-10a
I CLR ; s
e (].)n ADDER
- 21
162 (ic (LOAD +RTZ) ;;g o
A4
e ——— o
122 BO2- 248 288y +BIT 2 I ;Ig o 1041 :z +COMPTR BIT 2 1164 /;} 6a
6le  2f® YCOMPTR BIT | YRS
4 o +COMPTR_BIT 0
> :; l {n) 164
i
304 +BIT 22 3] 146 4 Bi
122 802-28A 2283
EIB Blcry N
Bt
I
122 Boz-27A A *BIT 2 1] 146 2
EIA
o
122 Boz-24a A *BIT 2 13 |E4I: 12|
TPB
140 \8 ]
B4C
1 d200N\ 2 o .
AlA o
> (B +{ REV + ~FWD) [CODE 1DENT
16 CYLINDER ADDRESS REGISTER 19333 83322680 | B | A
N oviseon LOC:A2B06 | Arno 163  fswer 3 T"": 1-69
4 3 A 2 | 1




4 2 i 1
+ TIE HIGH
N) i85
DIFFERENCE COUNTER {>
12 013
CRY BRW
UP/DN CNTR-4
3.9 k0 500
+5V +—AAA——1 "; ps B3 a3 87__
= D2 RZ%—
162 ()T LREV +~FWD) [ a2 + DIFF_BIT 22 ) 165
]
ISZ@ +COMPTR BIT 9 15 0o RO 3 + DIFF BIT 2 2) 165
COUNT
12 CLR LD UP DN
149H Il XIRERG
+COMPTR BIT B | ¢ID
162 (0)- Sl
| 9 "~
149H 8
nic
162 G\F*cowm BIT 7 |o“_.
X (j)lz 13
‘)j-msu 6 CRY BRW
+COMPTR B8IT 6 4 v2s UP/DN CNTR-4
162 @ 7 9 500 7 + DIFF_BIT 27
D3 B R3 s ) 165
| 2 10], g + DIFF BIT 26 165
;osu 3 P 2 + DIFF BIT 2% o) 165
+COMPTR BIT 5 ] 2A 15 3 + DIFF_BIT 24
162 (6 ) Do RO V) 165
71
COUNT O
13 CLR LD UP_DN
)5{)49[;1 i 14011 |5 |4
COMPTR BIT 4 | !
tez ()~ 7l
| s
149H 6
a]]cis
163 G\f +COMPTR BIT 3 ”_‘
| 12 (I)IZ 13
)5|49H 1 CRY BRW
+COMPTR BIT 2 13 ] ] 02D UP/DN CNTR-4
163 (K 7L 500 3
O . '9 A I + DIFF_BIT zz Wies
| ] % r2l& + DIFF_BIT 2 ) 165
'04290" 8 o i + DIFF BIT 2! @le
| )
163 G\erMPTR BIT | 0"_ 15100 I El + DIFF_BIT 2 @lss
COUNT
L2 CLR LD UP DN
jﬁﬁ:” 3 ||4?Tn 5 |4
+COMPTR BIT 0 1
163 (M ) B3R!
7L. 305 ko
— (ON CYL » CYL SEL » SR RDY)
163 (A )
- + + \
193 BO9-158 258 >¥(LOAD RTZ+SEEK ERROR ) 1 10446/ 10
192 B09-1an 93B3y — GATED CYL PULSES
ODE 10ENT
DIFFERENCE COUNTER 19333 c 83322680 | B | A
GENERATION
i Loc: A2B08 0 164 [weer 4 ]"ﬂ =70
4 2 | 1




4 l 3 4 2 | 1
9
+DIFF BIT za LI
+DIFF BIT 2 1A
P NC
+DIFF BIT 29 |
164 (P)—— 188 9 -T 2256 12 192 Bo9-148
164 @ +DIFF 81T 28 10} a2D 10
>
149K \ .8 +T 2256 — 55238 573 nor-27a
+TIE_HIGH 9] Jcic
164 (N)—2T 2
188 4 -T2128 ECULL I
azs
+DIFF BiT 27 3
> 158
' 2 +T 2128 KN Ne
7
+DIFF_BIT 2 3928 023 ao7- 288
6
l6a (T\_+DIFF BIT 28 +OIFF BIT 2 28 5735 a07-118
5
164 (U)_tDIFF_BIT 28 +DIFF BIT 2 5038 073 po7-128
4
164 (VytDIFE_BIT 24 +DIFF_BIT 2 — %44 4573 a07-134
3
+DIFF BIT 23 +DIFF_BIT 2 PR 73 ao7-138
5
ST 13 | 146 12
6 A A2C D4F
— 13
a—
[ 183 \i2 +TS7 — '8 093 a09-268
13 12 159 Aau
O O
~T£1 o8B
—>, NC
2
< A
a +DIFF_BIT 22 183 \4 e —»24 192 809-178
:sa@l X/ oIFF_BiT_a! 3 A’*_B/ s
5 — Z] 14 12 -T=0 WO78B
~q D—— 192 809- 228
183 7 1] A3A 0
6 A4cC _\ .
= o 188 \9 +T=0 5084 o
It A4D
*+DIFF BIT 22 — 098 573 a07-154
+DIFF_BIT 2! 35098 673 ao7-174
0 e
+DIFF BIT 20 +DIFF_BIT 2 R 073 AOT-16A
164 {Z) UL
324 +ON_CYLINDER 9 f146 8 —ON_CYLINDER \\338
193 BO9-03A —— D& M= Nc
ZE 148
15A ~INITIALIZE 34146 4 +INITIALY 3= 082 AOB-24A
124 B02-028 —— caB »
oy
—WRITE GATE [P 10 *WRITE GATE IH'EAY0IB s62[a3)uon-ia8
122 Bo2-278 2By caE »
o 'OOE 10ENT
PLAEIRLE  DIFFERENCE COUNTER 19333 c 83322680 | B | A
OUTPUT
LoC: A2B06 | Mo 165 Jeer 5 fear 1-71/72
4 ] 3 4 2 I 1




4 | 3 2 | 1
REVISIONS
REV. ECO. DESCRIPTION DRFT. | DATE |CHK'D
— A4 |PE2300C | RELEASED
REVISION STATUS OF SHEETS
3(4/5/6|78[9]10]11]12]13|14]15{16(17}18]19]20
S9RI
202K +TIE  HIGH (2
PYARALRILLL AN B
348 \\ t+ 5V
== ng +5V
TR TPZ 648UF OIUF
99CH 99C2-99CI4
34A\\ -GND
e>——\f—4 =
OIA vy - GND |
PIN | 20NS DELAY +
018 \\ -5V
5 2 NS ) -5V
NOTE : 4 anNs L s
o
le  DELAY LINES ARE CONNECTED TO JUMPER BLOCK AS 3 6 NS i—
SHOWN IN DIAGRAM AT THE RIGHTs ACTUAL DELAYS 2 8 NS =
ARE SELECTED DURING MANUFACTURINGe THIS DIAGRAM | | 10NS
SHOWS TYPICAL CONNECTIONS. DELAY TIME FOR EACH 13 12NS
DELAY LINE PIN RELATIVE TO PIN 6 INPUT IS SHOWN 12| 14Ns |I
IN CHART TO THE RIGHT« " 16 NS
10 18 NS
9 20NS
orawn |G Kamwe [33-77 CONTROL DATA [CODE 10ENT
CHECKED ‘ gﬂZGRTA% SCOMPENSATED MFM 19333 c 83322680 | A | A
ENGINEER € i PAGE
arprovED) 1 owisiow TYPE ELXV LOC 42807 _|#eFNo i R
¥
4 ] 3 * 2 ] q REF 8323714




4 ! 3 4 2 [ 1
6D
122 Bo2- 278 120y, —WRITE GATE 4 . T
140 +WRITE GATE
5 | c3B @173
HI .
D] o013 a0i-308 222y, *+HIGH FREQ CLOCK (19,34 MHz) +HIGH FREQ CLOCK (&)
DECISION
WINDOW
10 - SYNC PULSE
s WINDOW
WRITE GATE 28 TP 5
SYNC a
10 1755 > 148 6
) A3B 3 +(I'S GATE + 0'S GATE)
2
L2 s B LN P S 3 {(n) 173
- 1755 R
" A4B 13
113 Bol-1oa 108 5y *WRITE CLock nlr ke
r °F
j)w 172 cLOCK
L 4
s
—2]o [ 5
(o] 1758
| A3A
2 2 1415 \I2 5
3 B3a Hr g © 12
. O " - XX10
+TIE HIGH ? m
173 (3 A
-> DECODE_SHIFT REG
N
159
J 2 ] 1418 12 - LATE
Y ca
2 Ik . c2A (o) 173
9 QA
—1 )
149H \ 8 I :‘3'
9 || Ba2c ac
§ -—:DA a2
B B @Bt
-
oo o Z -X00!
I
C4R1 9
! 208 —EARLY
Yo T 1405 '\ 8 12l 208 8 {e)173
+5v v 140 3
DATA . 10
BUFFER -¢
4
=] 113 BoI-108 238, +WRITE DATA 2] s
1755
AdA
3 -1000
: 2085 6 -LATE
?l 02A T — F ) 173

CONTROL DATA

NRZ TO MFM DATA
PART |

[ICODE 1DENT
19333 c

83322680 A

A

Loc:AzBo7 "N 172

]:WE 1-74

SHEET 2

1




4 l 3 | 1
B4R2
1k Q
+5V @—AA—
+ TIE HIGH
(D2
172 @ + WRITE GATE
Ao +5v
TPC
72 D‘ +(1'S GATE + 0'S GATE) 1 B l::ssl 9 MFM DATA DIR1 D
( UNCOMPENSATED )} 180 2
172 (3)—*_HIGH FREQ cLOCK ISdI 1 DI
(B )—— 1408 6
12 s 2 Jo3a 20 m oir2
K opp— S[HI3 2] [3Ji2]i1]io a2,
716 = fa |3 [2 Ji3fr2]u fiofe
| X-El J =
] ] 14
e
NO DELAY 2 m 6 ns
————_‘—_ SN
. NEG LATE "_——4—
- LAT 10 10
72 (o ‘
: ZG 1405 \ 8 __s-l 141 8
- LATE 9 c3c 1] E3C NEG
2 (F)- \ 1 5 NomINAL (o]
140S
2 E2A
41
140s
E28 NEG EARLY
5 1 <4
'72@ - EARLY 9 2] 14 12
10 ézns 8 13] E3A
- C
172 @ EARLY 1
+5v (_9
1408 ~ COMPENSATED MFM DATA .\ 27A
gZR! o] E2C D>—— NC
o2 kO
GND_\\ 28A
ne 268 - ADDRESS MARK ENABLE _L———))—— NC B
= JABI-
+ 5V + MFM DATA 29A \\ 08B
E4R1 DHA55088 572 [A3] vioi- 078
1kQ
Nc 27BNy * TIE HiGH —MFM_DATA 3288y, 008 ., 101 - 068
GND \\ 304
Lo =
A
NTF‘UL DATA ICODE 1DENT c
NRZ TO MFM DATA
PART 2 19333 83322680 | B | A
Locazaor |werw 173 fweer 3 fmee 1-75/76]
4 | 3 A 2 1



4 | 3 v 2 | 1
REVISIONS
REV.[ ECO. DESCRIPTION ORFY. | DATE {oHc'D
T |PE23000 | RELEASED
REVISION STATUS OF SHEETS
5/16{7[8[9]10j11]12]13]14|15(16{17]18]19|20|
UNUSED LOGIC E..EMENTS
ouTPUT
TYPE | Locamion| OJTRUT
146 cac 6
140 DIC 8
140 3] 6,8
348\ +5V
348y v
_+99ct ] 99ci-99cio +s
6.8 uF L0l uF
) Teo T -
= = i\
OIA \\ - GND
oy Y
348y, = GND
4
orank |G Caamie 13377 ACCESS CONTROL AND INDEX / oDt 1oenT
CHECKED SECTOR DECODE 19333 c 83322680 | A | A
pr—— B DIAGRAMS it ——
APPROVED 1 IVIBION TYPE: ELTV LOC:A2B08 |~ 181 lord 1-77
REF 18713
a ] 3 4 2 I 1 e



4 l 3 v 2 I 1
034 Ao3-334 228y - (ODD + EVEN DIBITS) -(0DD + EVEN DIBITS) ®|“
c1ct
S g 3
MA— E2RI  INDEX
5 | 2 , 33.9kQ  COUNTER/DECODE
$
4 SS \ [} sgn;a
 — 195 2 1"
+TIE HIGH = —
108 (B)-* 3dncia s __zD e [
012 i~ 138 31y, ~INDEX REF CLOCK (403 KHz) 246 ps 13 COMPTR- 5
15A < + SECTOR CLOCK PULSE (806 KHz) SECTOR BIT_COUNTER 3 0l
012 AOI-268B ——) ” CNTR -4 4 10],4 TPC
028, -2 6 158 M 5 I
D3 -
02A{( - 210 1 e 7 6 12 :2
— 2 Qzps— Al
038 -2 4 13 10 131, 15
03a{ - 28 =1 g TR0 ATB R 4 iNDEx 138
) 00O Q0 —— T e — A:=8B 045 A04 - 054
= -——17 pa A<B |2 112 BOI-~04A
9_2{]"[’ 15 T i 83
CRY B2
iV E2R1 2 ] E£3ct
— 35k N 1500 pF
+5V T P +5v VWA~ BO i_E
99R1 Po l'r - =
3,9 kQ - .
oo X +SECTOR w218 |1, g0 o4g
| 1 054, -
- SECTOR COUNTER
7 CNTR -4 13 CNTR-4
08B, -2 158 172H " 158
> Sips ‘g a3l A3D 6oz s asf—
08A - 26 51p 12 12 5 12 258
—, 5 2 [} —" D2 Q2 D——— NC
098 -2 410 ot [E} 4], ol 35284
045 AO4- 24A 09AKS +SEC-32 3 oo eo}s . 31bo Qo4 +SEC CNT 16 S524B 0 gy 138
ﬂ A
) Lo
15
D P L 2, D
—LOr =0 [
T _P T P
o ° T
A cm'g-4 CNTR-4
. 158 158
045 A04-24A ::;, ’SE‘:: 32 : D3 c4 °"’E% Slps €4 a3 "2' :szg gN:e ﬂ%_ 113 BOI- 134
045 A04-24A B S5+ SEC =32 D2 Q2 5 o2 2 SEC CNT 4 55302 12 Boi-23a
14A L% - 2 4 [E] 4 13 | +SEC CNT 2 (X 308
Bot?g- 15 0 - 20 o i S 310! Ql 1a | +sEc oNT T 7>-E-9A— 124 BO2 -04A
e S to aof4 - Do Q0 »>232 . 124 BO2-048
- 9 -
E{: LD 15 920 Lo 15
- CRY |- 13] 146 12 e ol cry =
QR c2F qr
T P I__°
C4Rt o |7 0 |7
3,9 kQ sy
Y +
+5v v S0
m; + SECTOR COUNT ENABLE 3R1 C3R2
Ne > C3R) 3.9 ka
NC 298y, = INCREMENT SECTOR COUNT
NOTE:
WHEN +SEC= 32 LINE IS LOW, SECTORS EQUAL 30. REFER TO TRACK ORIENTION e
DISCUSS IN REF MANUAL FOR MORE INFORMATION. CONTROL DATA c
ACCESS CONTROL AND 19333 83322680 B |A
INDEX / SECTOR DECODE —
LOC: A2B08 | ®EF No 182 fsweer 2 IPLGE 1-78

2

1




4 3 v 2 I 1
9
140 8 - (ODD DIBITS + FWD EOT ENABLE) 078
ol ac —)—— 194 B09-258
A . — REVERSE ENAB|
082 Ao8-098 2 > SE_EOT LE 4 N\
5 AB 140 3
AlA
034 A03-324 238y +0DD DIBITS 2
-{LOAD + RTZ) 13
184
@ 140 1] ! é‘zﬁ 2
EID REV EOT () 4
034 Ac3-11s Q%Ayy *EVEN DIBITS 12 ) Cs) .
—1° 1 -—ﬁ:)
= FF
13§ 175H
140 " s A2A R
- AID
082 A08-08A €Ay, ~FORWARD EOT ENABLE 3 & 4 12 . O
[
194 B09- 218 Q4Byy — HEADS LOADED
FWD EOT (5i0 4
5 172H 6
12 5 | A8
r D §F )
= 1] lﬂlzsﬂu 8
PRELN o\ ~ FORWARD EOT 3 06A_ 03 Bog -11B
(“ +5V
'3 1s2r2
9 3,9 ko 4 +( FORWARD + REVERSE, EOT)
172H 8 140 "\ 6 W 168
|(;) A3C 5 Cc3B —>)—— 194 BO9 - 024
e
'“® e o : 141 6 SET_LOAD 07A
FF hd N -
) 175K E B38 y>——— 194 BO9 - 328
r@ TPE 3 B2A
3 . \r r obs +REVERSE EOT PULSE o
10
@«’ 4 " —— 082 A0S -i48
B1C! S8 7!
( ny el
BIR1 BI
I 3300 pF 6
kQ Opus o I
PPV ) 3] F M
-
2 9
|14l 12 1 141 8 + SET RTZ 068
s 834 o B3C 3)—— 194 BO9-24A

GND BOg-01a 112y, “GND

123 Bo2-308 12B_y) ~RTZ SEEK

083 AOB-23A 283; - FINE ENABLE

uqklo

+ FINE ENABLE 21A
P—— 192 BO9-ITA

'ODE IDENT
FORWARD AND REVERSE EOT 19333 c 83322680 Al A
Loc.azeon |ewe 183 fuesr 3 e 1-79
4 ] 3 4 2 1




4 3 v 2 1
—(LOAD + RTZ )
c) 183
o 2O
| B2R1
3.9 ka
+TIE HIGH
TIRZ _+5V @ 182
I7A .\ -{ LOAD + RTZ) 12 cicz | 10
194 BO9~ 068 ———) é‘g " , 39 uF 2[5 s
- 3 - 15 14
94 80907 {78 3y = SERVO READY 13 140 s | n o FF
2 2 ss — iToH
~( 00D + EVEN DIBITS) 195
182 (A )— = ~NO SERVO TRACK.. 27A
34r CIB |2 l T op® » 194 BO9 -33A
350 ms
N 183
Al
154 BOS - 138 128 +HEADS LOADED
2800
. COMPTR -5
+BIT
123 802 - 034 ::2 N s Sas 02
123 BO2- 328 22255 z s
123 BO2 - 25A S—2BIT 2 a2
123 BO2—26a 2SB S5 +BIT 26 12 1,
(= 5
22 Boz - 258 zz-sn‘;g ‘ELTCZYL CYL SEL » SR RDY 1'3 A0 A>B :i : &2 >
- . .
162 BO6 - O7A 4 YL SEL ) > AsB >
B4 A <B p—
€ laa
i]aa
+5v Bl
3150
3.9 ko
>22
COMPTR=5
4 ol
122 BO2 - 268 2283y *OIT 2 laa D3
238 {{ +B17 23 10
22 BOZ -248 L +8iT 22 A3 5 | MAX ADD FA 334
122 802 - s 23A S +8IT 2 TH Y +MAX ADDRESS FAULT yo 338 o3 gog. s
122 BO2 - 27a 23A S +BIT 21 12 Jal
)
122 B02 - 24a 3285 *+BIT 2 ||3 20  A>B :3 4
L—13 A®B
vl 9N a<B 2
P} b —
B3
5 {82
L
3 leo
CONTROL DATA coot toent
MAX ADDRESS FAULT 19333 83322680 | B | A
LOC: A2BO8 ris 184 |sweer 4 Jmﬂ! t-80
4 3 A 2 1




4 1 3 v 2 1

1
REVISIONS
rev.| gco OEYONIPTION onry | oave Jawc'y
A |PE23GOC | RELEASED M
REVISION STATUS OF SHEETS N
4(5(6|7!8(9(10{11112{13]14]15]16{17{I18]19|20]
348y, +5V sy
| soct-99cs
UNUSED LOGIC ELEMENT T i e
ELEMPEENT LOCATION]  ouTPUT = ™ v
TY PIN{S) OlA g - GND
172H p3C 8
344y - GND
omawn |G Lagwe |0-7) ODE 10ENT I
cnecees B g ONTROL NO- 1 19333 c 83322680 | A | A
FUGNEER . [Choss mer SWEET PAGE
1 ownson TYPE: MLVV LOC:A2B09 |% 191 EX 1-81

4 ] 3 7 2 1 q ner w2878




4 | 3 v 2 | 1
0 A3RI +3V
+CAR BIT 2 SLOPE 3,9 kO
163 B06-328 243 o W&n——’
- 4
103 (7 )——=EoRWARD. o1 o 5 12 + SLOPE HHE 083 aoe-i164
FF
193 @ —START SEEK 173
- + 1
|93® (LOAD + RTZ+SEEK_ERROR) e op®
+SEEK
193¢ L [E)
® e 1 7
t 1w DIRECTION [ 2
10 140 3 ~REVERSE SEEK 084
073 AO7-21B
~ | 7
162 806 138 244y, +(REVY~ FWO) 21p 5 )2 BaA 092 A09-228
FF
175H 5
A4B = - s 78
058, —(ON CYLeCYL SEL=SR ROY)| It 8| 4 ::40 . FORMARD SEEK P03 Ao~ e
162 BO6-07A 2= fro B 092 A09-238
- > 072 A07-228
- (LOAD +RTZ) | 7 2 hor-2
@ ’
—FINE 16A
22B -T=0 1 liae > 072 AO7-178
165 806-078 ——; c2€ 192 809-09A
7Ay +FINE_ENABLE
184 BO8-21A —'—i}, °
1780 +T <1
165 B06-06A -T2y TOC 172H ) B4(FINEs HEADS LOADED) \\OBR oo o .
194 @ — HEADS LOADED e %
4 -722 3
165 BOG—14A 22 1229 s 19
6 | INTEGRATOR CLAMP . 134
5V a2 141 INTEGRATOR CLAMP .. . _
39 3 )>——— 072 AOT-10A
-T=0

~(ON CYLeCYL SEL*SR RODY}

193 @

J\E} 193

+5V giR1 0,95 ms
100 &
288, *+CYL DETECT A 9 Bict
035 A03-07B —, 3300 pF T .
6
278\ +CYL DETECT B 10 SS —
035 A03-088 -~ ‘ £ 195 141 12 —GATED CYL PULSES W4
09A\y _—FINE = 34g BIA 7 A ) 083 A08-I12A
192 BO9-16A—) " D2 164 806038
Sv +5V AtR2 10 us
pira 615 ka s +CYL PULSE BLANKING 3% _ 053 a09-278
39 k2 A1CH 140 6 +CYLINDER PULSES 224
s 100 pl’+ ] 4 | p28 )= 082 A0B-13A
1 2¢
+ ON CYLINDER FF ¢4 ss  |— —ON_CYLINDER PULSE
|93@ 108 P) 94
+TIE_HIGH 3 AlA U
193 () AR o—— DIRECTION CONTROL, FINE OBk oot
Q2 ps LATCH,ON CYL AND CYL 19333 83322680 {B | A
" PULSES -
DIVISION LOC: A2B0O9 e 192 fomeer 2 ]'ﬂ 1-82
4 1 3 A 2 1




4 1 3 v 2 l 1
— (ON_CYL® CYL SEL® SR ROY) @ 192
+ TIE HIGH @ 192
140 3 .
140 6 +ON CYLINDER A
824 s | s38 < PBL_ 0es ace-324
112 BOI-24A
SEEK 163 BO6-058
165 BO6-324
+SEEK
~{ON CYL e 5288 ¢
62 BoG- 07a02Ryy CYL SEL=SR ROV)
9 k0 L
+5 Va2 —— :} 192
A1R{
-T=0
192 (4 »
~SEEK 3% 082 aca-138
~FORWARD EOT
'3 3Rz ? (F) 192
118, —FORWARD EOT 2 12
1 -06A ——) 5y
83 Bos |°:, B —(LOAD +RTZ) 3 E3cs 1
270 pF )
05A., —OFFSET COMMAND PULSE )
083 A08-12B ——) 6
3 ss |— Ttec
195
A 146 7 - :
8 Bog—334 224y +MAX ADDRESS FAULT 13 o 12 3.4p E32 T START SEEK ~ s
L2 us
+MAX_ADDRESS FAULT
(D) 194
sy Emsm :n E3R3
+SEEK_END 324
M 39 "F/n:', 14 o MD—— NC
34, ~GND ss +—
GND BOS- 388220 ; ;(EL_) 195
+5 Va—am—JR E38 |9
UNLOAD HEADS e 500 me ::
4
194 (R)- T +SEEK ERROR WA
1904 (N +SERVO READY |_- Y >—— 112 BOI-078
1948 ~(SER RDYe EQT} +{MAX ADRS FLT) k (OAD+RTZ+
SEEK ERROR),
|94@ +HEADS LOADED D>——164 BO6-258
27A\\ —{RTZ + INITIALIZE) ——® 192
082 AD8-25A—5L2Y
194 @ ~SERVO READY
A2R1 3,9 ka
VWA—=4 8V
+(FINEe HfJ)xos A . gr‘l.moen
O LOADED .
19202 12) kQ A2F3 2 5 + ON CYLINDER FF O
A2R2 +5 v'—H o S ON iz
28,7 ka 4 B +47 KF = A2CH FF
+ 5 l I7SH
+ON wF Azc2 2 o S ESET % I A4A
I 15 e 1 3 & —ON_CYLINDER B
5 CYLINDER 10 L 195 I g o= ON_CYLINDE| }>———°3 042 AO4 - I0A
SENSE | 2 SS FF = 3 : |
092 A09- 248 —O>————— O—Tz 195 1751 —AR, ?I
Bz aze p2 3 IA:AO 6 .75 ms
800 us : - —
? SEEK FF AND SEEK ERROR o o
R
DETECTION 19333 c 83322680 | A | A
Locaze09 | w0 193 fuesr 3 o 1-83
4 I 3 4 2 1




4

103 (o + MAX ADDRESS FAULT
+ ( FORWARD + REVERSE E
183 Bog— 68 2283y *+{ R o1)
192 @_ ~ON CYLINDER PULSE
33A -NO_SERVC_TRACKS
183 BOg-27A =22 yHy—— "2 STRVY SERVO TRACK
> +5v FAULT LATCH .
+SERVO FAULT A
g.‘saﬂn A)z"— 073 AO7 - 02A
D4R2 4,7 kQ
ot —{ SER RDY s EOT) +
60 »F 6 ( MAX ADRS FLT) () 193
3 DacH
318 - FAULT CLEAR
42 A04-14AZ.
042 A04-14A=— + SERVO READY 108 B
073 AO7-07A 33p (SERVO FAULT D>—— 163 BOG - 05A
+ FAULT)
193
044 AO4 - I1B
TIE HY
NG _o_s;la9 +TIE HIGH I
L] —SERVO_READY 078
(04 AIO-17A _59 +UP TO SPEED DELAYED 2 > 044 A04-25B
4 6 184 B08-17B
\ 5 e : ) 193
_iapl2a - START 146 4 '
103 AIO- 148 las + HEADS LOADED 138_ 54 AG3—27B
6 092 A09-258
184 BOS8 - 12A
+(UP TO SPEEDs | 193
172H 1]

268 -UP TO SPEED
104 AIO-22A ——)

&

~UNLOAD HEADS) 5> 02 A0s-258

03D

183 BO8-07B 2_5__9_> —(ODD DIBITS « FWD EOT ENABLE)

183 Bog-o68 234y, +SET RTZ

103 JAao-ouyB_> + HEADS LOADED

+5V

C2R1
ika

9 | 146

» »
o)

HEADS LOADED
SWITCH

183 Bog-o7a 328y —SET LOAD

ca20

[

$L0RD EADS 35228 072 ao7-078

Tl TR 5>%8 082 a0s- 108
113 80I- I7A
162 BO6 - 26A
184 BOB- I7A

L (B)192, 193
- LOAD HEADS 55258 003 a0s- 158
181z 3128 972 A07-08A

- HEA AD!
03 LOADED -, 212 093 09 - 168
103 A0 -17B

183 BO8-04B

192

CONTROL DATA

NORMANDALE
DIVISION

= UNLOAD HEADS @ 193

SERVO FAULT,LOAD FF,AND RTZ FF [ e oor c

19333 83322680 At A

CROSS

LOC.A2BO9 |#F N0 194 fsweer 4 ]m -84

1




J3 A CABLE

e

e
=i

/—LOGIC CHASSIS FRAME
R \ |

X

JAB2

WIRE WRAP
)+ BACK PANEL

4 | 2 | 1
REVISIONS
REV| €cO OESCRIPTION oarT. | DATE [onx'D
A |PE23000 RELEASED
REVISION STATUS OF SHEETS
5/6[7|8[9]10[11]12[13]14]15
b
Bl o oF B
GND B02-34A 4 x " N0 04
e =
s0s- ﬂf;.w_»_i
378 ~GND s
poall BT QTR ST
gor- 280" “om 25
GND BIO - 34a 24BSS  CONO G5 25

ELT (WY WBEETED (N ROL DATA OB Toet
CHECKED ¢ I1/0 19333 c 83322680 | A | A
ENGINEER DIAGRAMS s
E T [
P 1 “owmon | TYPE Axvv ocazer  [W=" 231 [P o3 {™* 1-85
4 I 3 4 2 | 1




(A CABLE INPUTS)

J3- JAB2-
01 (O1A -CYL ADRS TAG 1
S
31 5,018 +CYL ADRS TAG 1
02 4,024, -HEAD SEL TAG 2
32 5,028y, +HEAD SEL TAG 2
03 4,034, - CONTROL SEL TAG 3
33 3,038y, +CONTROL SEL TAG 3
043\ 04Ay, -BIT ©
34 5,048, +BIT O
05 §\05Ayy -BIT |
35 3,058 +BIT
06 4,064 -BIT 2
36 3,068 +BIT 2
O7 507A -8IT 3
37 3,078+ +BIT 3
08 1,084, ~BIT 4
38 088 +BIT 4
09 4,094+ -BIT 5
39 098 § +8IT 5
10 \JOA -BIT 6
40,108 +BIT 6
[N 1A -BIT 7
—>,
41 33118 +BIT 7
12 528 -BIT 8
42 128 +BIT 8
13 5138 -BIT 9
(4
43 3138 y +BIT 9
29 3,294 - POWER SEQ PICK
39 5,298 - POWER SEQ PICK
—>—
—>

123
123
123
123
124
124
122
122
122
122
122
122
122
122
122
122
122
122
123
123
123
123
123
123
123
123
102
102

BO2- 128
BO2- 124
802-118
B02-11A
B02- 078
BO2- O7A
B02-238
BO2-23A
BO2 - 228
BO2- 224
BO2- 218
B02-21A
BO2- 178
BO2 - 17A
B02- 168
B02- 16A
BO2-158
802154
BO2-148
BO2-14 A
802- 138
B02-13A
B02- 098
BO2- 094
B02-108
B02-10A
A10- 048
AIO- 03A

112 BOI-09A
il2 BOI-09B
112 BOI-08A
112 BOI-088B
i12 BOi-26A
112 BOI-268B
112 BOI-25A
112 BO!1-25B
112 BOI -06A
112 BOI-068B
112 BOI-05A
142 BOI-058

045 AO04-23A
045 A0O4-23B
045 A04-32A
045 A04-33A
045 AQ04-29A
045 A04-298B
045 A04-30A
045 AC4-30B
045 AO4-21)A
045 AO4-21B
124 BO2-06A
124 BO2-06B
124 BO2-05A
124 BO2-058B

112 BOI-27A
12 BOI-278B
113 BOIl-14A
113 BOI-14B
113 BOI-15A
113 BOI-I58B

(A CABLE OUTPUTS)

-FAULT JAI:AZ_ JI:-
3

+FAULT ;>:;?>>_4-_:
~SEEK ERROR \>|G_A»__|§_
+SEEK ERROR >>E_Be>4_6
—~ON_CYLINDER \>ILA_9>L
+ON_CYLINDER \>Q_B_>>_4L
-~UNIT READY \)%)i
+UNIT READY \>l_§_§_>>_49_
- INDEX >L9A9>l
+INDEX \>|s_a)>i
-~ SECTOR >2£9>i
+SECTOR \>ggg>>_33_
-PLUG VALID \>ﬂ‘9>ﬁ
+PLUG VALID %)i
~ WRITE PROTECTED \>28%A>i
+WRITE PROTECTED >ﬂ>>i
-SEL _ADD 1 >$>_33_
+SEL ADD 1 \\23B. 53

-SEL ADD 2 />z;_>>7»>_2__4
+SEL ADD 2 SN L
-SEL_ADD 4 %}A
+SEL_ADD 4 )%)i
~SEC CNT 1 x)ﬂ»i
+SEC CNT | \)ﬂ%)i
~SEC CNT 2 X>14_A9>i
+SEC CNT 2 \>ﬂ>>_gi_
~SEC CNT 4 _y»20Ayy 20
+SEC CNT 4 35208y 50
-SEC CNT 8 x>ﬁ»_ﬂ_
+SEC CNT 8 21B 51

-SEC CNT 16 @;z
+SEC CNT 16 \%)&

CONTROL DATA e
I/0 LINES A CABLE 19333 s3322680 | 8 | a
“onsion - Loc:azcl |99 232 feer 2 enae 1-86
4 ] T -




112
2
12
2
1z
a2
045
045

(B CABLE INPUTS)

oy
26 +INITIALIZE >——— 124 BO2 - 08A
3 -~ INITIALIZE 5358 124 802 -088
065 -~ WRITE CLOCK >33‘\ 113 BOI-12B
io +WRITE_€LOCK >388 113 Bol-124
o8 - WRITE DATA >2%8 113 BoI-11B
20 +WRITE DATA >3%8 113 BoI-i11a
s +(SEC_30 32 41
09 (s OR_32) 045 AO4-27A
22 -(SEC 30 OR 32) 418 45 A04-278
(B CABLE OUTPUTS)
JAB2- J2-
Bol-aaa %A -SERVO CLOCK 502
so1-268 338 +SERVO CLOCK >4
; -READ cLOCK >
BoI-29a 274 -
368 +READ CLOCK 17
BOI-29B o)) T
so1 308 By -~ READ DATA 503
+READ DATA :
BoI-308 3By R u 2
nod-31a S2A - START >0
428 >
AO4-31B —— “START ﬁ:_
v JeA SPARE e
188
N SPARE 38
CON ROL DATA ODE 1DENT
I/0 LINES B CABLE 19333 83322680 | A | A
Loc:a2cl |Re¥Ro 233 Jsweer 3 |pAuEI-87/88

1




P 3 v 2 1 1
REVISIONS
REV. £CO. OESCRIPTION DRFT. | OATE
REVISION STATUS OF SHEETS i N S
1 T2[3]a15]6[7]8]9i0)1[i2]13)1ali5Tie[i7]i8 19|20
Al A

JABO -

o Aoi-3ap 4By G 148y ¥V

«Of uF
eND Aol-ola 2By 14A s ~GND
PINS OIA THROUGH 14 GROUNDED
S R
OBy ~GND
i 7By, ~GND
ICR2 TICR3 ICR4 ICR6 13% -GND
i
[ ]

l J20!

DRAWN JCODE 10eMT 1
CHECKED CONTROL PANEL 19333 c 83322680 A A
ENGINEER DIAGRAMS et ==
APPROVED TYPE: HZYN LOCA3AO| NO 25| € | oF 2 ]“ |- 89
a ] 3 4 2 T

1 rer s3215718




4 | 3 ¥ 2 | 1
WRITE PROTECT
Q +5V
WRITE PROTECT
ICR6 4201~ JABO-
54I 1,4 - WRITE __PROTECT 5028 G 3,008 O 113 BOI-03A
ICRS 104 AIO-128B
+5
FAULT CLEAR IR3
1 kQ
Y —MANUAL FAULT CLEAR \\038 028 -
<3 )—«E?-—)}— 042 A04 -09A
LAP
e < _
P s2 a, PLUG YVALID ‘>——{°sB :§}—)>——"A 045 AO4 - 28A
I |
! |
|
4 i -
: : SEL_ADD 4 S CELE BN 12 as a04- 178
! I
! |
[
2 | -
: | SEL_ADD 2 ESCLE B 045 a0a 178
! |
| |
' ! ~SEL_ADD | 108 14A
——o >——az->>—""— 045 A04 - 228
L__
—JL FAULT
044 A04-11B 9ABO- 9201
OIA 048 ~(SERVO FAULT + FAULT) /
e F o
073 A07-07A ICR4
044 A04-12B RE‘DY//'c
A 058\, —(READY ALERT + READY ( S
>3 : : i
102 AIDO-278 ICR3
START
//" ICRI
+5 V
START IcR2
JABO- J201- J20I- PACK COVER JABO-
GND_A0I-0 yyi28 COVER OPEN -~ START @__)osn 103 AIO - 268

on : @O?A;:IIB ; —GND ]

NOTES |
& SWITCH ACTUATED BY LOGICAL ADDRESS PLUG

A3S3 COVER CLOSED

045 AD4 - I5A

CONTROL DATA

FAULT CLEAR AND LAP SWITCHES,

JICODE IDENT
19333 c 83322680 | B | A

FAULT AND READY INDICATORS
NORMANDALE CROSS MGE
DIVISION LOC ‘A3AO1 |ner wo 252  Jsmeer 2 ] 1-90
4 I 3 A 2 | 1




4 | 3 * 2 | 1
REVISIONS
REV | €CO. DESCRIPTION DAFT. | DATE |OMK'D
[ & |Pe2scoo| ReLeasen
REVISION STATUS OF SHEETS
1|2 4.5|6(7/8{9]|10[11]12]13[14{I5|16{17]18]19]|20
alaja
JIo! - 4102~
ols i
0zall 9: 08
YO R o7
oug:> 9:: 06
054 E 05
W>— - >~707
cﬁa>— ’—_)>_o_3—
068 _):: 02
o7ei S0l
Jioa
J103 Ji04
99C14
17cl Oel uF 38 7/— /— \
04001 uF ‘e v |_—9|”— s 4103
\ -
/bj C?\ TPK QQL;GVA 99L3 +6VC +6VD s 32 E 3 ‘v e
SI7RI 7R5 Y 3344 | L~ HEAD O —e| o ooo o | —Pe,
20 kQ *63%I| ¢ HEAD | —e| © o000 ° e |
59 k2 ARIT _]_99cn :_9903 o3 ]
265 ka3 IR B 2ov gciz. T4 HEAD 2 —=| o o000 _—
Oel HEAD 3 —»| o ooo @ @ /- J102 Jnoz—g —
ZP 312 ¢ —_— HEAD 4 —»| o ooo I o*] .
L 98¢5 L +] o8ce ° —{+—
Ber| = 15 uF o |
98C7 FZO v ° ]
r—“ Oul wF L ° -
17¢2 17R3 3804 ° I
98 98L4 ° | —
000! uF T1a5 k2 TPH 33,4 | 98L37| 334H I 1 gscu ° —
ey 33, 1—0.1 uF ° | —
o [RSED | S—
= ° ——]
B 98C6 _6VC -6VB -6 VA 20 12— —
‘IO.I uF 2 :
JABI- JI01- Jo2- - \ /
WRITE CARD
061 Aos-ys—‘-i))——@ 048 5 5 }’5\,
038 ” \HEAD SELECT AND READ_/
061 AD6- 0IB—9>'——H>_]E—‘_—’}_5V B AMPLIFIER CARD
_ 138 028 % I
ot :2369338 —=>—nz} +20V Wl J|0l/@
322J13—|4£}>—%>——.@ 03B\, +i2V JI01/ ‘UHIIH”HH ot
I 1
» o
322 [A] wa-10 288y, 028y 1ol > -12v
A 'ODE 1DENT
GND AO7- om———)';’“ Az—):aA TPZ o el S ropry HEAD SELECT AND 19333 c 3322680 | A
GND A08 - 01A—TA3S 2 92~ READ AMPLIFIER
Dy S e Pk ey FaGE
GND AO6-0lA Az e Avoaoves TYPE- NZUN Loc asaoz [®- ™ 261 |7 o3 |™ 1o
a4 | 3 A 2 | 1 ReF e3205T18




TPHO

EIR3
Eict
470 pF 2,2 k2
+5 v
E2RI
2.2 %88
43:1- J101- 3
" 10A\\ -GND TPHI
GND ai0- 018 22853 fp]10Ry, ez M ewms
22 kag 2 22 ki
3 8 v
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+5V G ouT 5
a1 0 a2+ AT BackpanEL FasTON
™™ >—— 302 AIKI-3
RIO 268
09
N 66 0
$ RII RIS VR3
s $56 0 se6kn K62V
+] 4T uf 06
]‘: 2
>oe
3
1
R
RIG
108 kQ
S uF 3
7
J( s 7-vR O
L—— 353 RIT
! 2 k2
4
RI3 AL RI4 +) c8 i Rit ._J_cs
470 8 5o oF 38 J\:'W“F 2.0 ka S48 KF Fi
! Cla 8a
*+1500 L F
s 1
+] cis =
{14 000 yF
L
302 4100-09 'l";: H— l 9.2 VAC R20 F2
= 024 0 A el . 332
15W
CONTROL DATA CODt 1Dent
PLUS AND MINUS 5V POWER SUPPLY L‘m” c 3322680 | £ | ¢
NORMANDALE =3
orvisioN LOC: A1AO3 w0 333 e 3 =HI/12
4 1 3 4 1







4 | 3 * 2 | 1

REVISIONS
REV ECO. DESCRIPTION ORFT.| DATE |CHK'OD
A |PE23000 | RELEASED
REVISION STATUS OF SHEETS
3|14(5|6]7|8|9]10[11]12[13]14[15]16(I7]18{19]|20
Ala
RS E I S
NOTE!
| ALL OF Wl HARNESS AS.Y AND Wil 8 WI2 CABLE ASSYS
ARE SHOWN ON CROSS “EF 302 AND NOT REPEATED ON
THIS DIAGRAM SET.
Gl SANESIYRNN GRN ((ONTR0| DATA (oot oent :
CHECKED HARNESS DIAGRAMS 19333 c 83322680 A A
ENGINEER ——— _—
approvED| w2, W3, we e 341 s““I' o 4 I~‘|‘||3

T 1 rer es2ist




4 | 3 v 2 | 1
w3
PAOS P200
—_—
092 | oge |~ EMERGENCY RETRAC‘:’) P(\JIWER @
093 |308 *DRIVE 13
093|068 I— e GENCY RE ﬂA;DRl:\(;:IER 10
092 |oss R TRACT |
o9t |328 +42v 5
o091 |oss —42y 8
091 |14 [ =42 EMERGENCY RETRACT POWER 0
CURRENT FEEDBAGK 282
093 (218 I R AMP GROUND 5 282 EI CURRENT FEEDBACK VOICE colL.
093 |178 4
—GND 7
EMG RET RELAY MO 3 P1A
—42V s
EMG_RET RELAY NC 2 32 c2+.C1- -er;zv 2 | a3
6 322 -20V BACKPANEL FASTON 4 | 322
— 12 J 312 c2- =42y s | 312
— 332 -5V BACKPANEL FASTON -1/ 8 | 332
12 VOICE COIL -2
32 - 42V EMERGENCY RETRACT POWER '72 ::;
;::v n | a2
P8 ! 3
T - ~GND
03a ——3 3 |3
-12y
03B — 12y 10 | 322
04B ——}
o4al—1
2sz P1B
oA 1 +12V
02A——
Tl +12v
018 —+— oD 14 | 322
028 |—— —aoy a4 | 33
o — 312 cI+ w5V 5 | 3t
333 BACKPANEL FASTON ooV 15 | 333
322 BACKPANEL FASTON oo 13 | 322
331 BACKPANEL FASTON 8 | 33
EMG RET RELAY NC
12 | 312
L —92v 0 | 32
EMG REIGNR;.LAY NO 6 | 312
|
PAO3 + [(VOLTAGE FLTe~UP TO SPEED)+ (~POWER UP MASTER CLEAR)] : ::2
258 Vin) —SERVO DIBITS 302 A3S2-C —fr;r:/ I
238 L +SERVO DIBITS 302 AIKI-3 1| 333
032 Ll —~GND S
248 e +5V
265 302 A3K5-3
NOTES :
12V ). CROSS REFERENCE NUMBERS LEAD READER TO_ LOGIC SHEET WHICH
343®__ SHOWS CONNECTOR/PIN IN FUNCTIONAL RELATIONSHIP TO REMAINDER
OF  DRIVE.
+l12v

+[(VOLTAGE FLT+~UP TO SPEED)+(—POWER UP MASTER CLEAR)]

343 @—

CONTROL DATA (COOE totnT
MAIN HARNESS (W3) 19333 c 83322680 A
NORMANDALE PART 1 CROSS PAGE
DIVISTON REF 342 SHEET 2 l -4
A 2 | 1




4 | 3 v 2 | 1
w3
PABO P20!
— P P
103 |10 |—i__SPEED_TRANSDUCER _siGNAL YELLOW ¢ .
- 103 SPEED TRANSDUCER
o1 1o |4_-eno BLACK 4 2
261 |osa —l2y ) 342
261 |oss +izy B ) 342
P
1oz |oss}—d(START + SPEED PuLSES) 102 PACK COVER SOLENOID R
| +20v (OPTIONAL) P20
o |oza 102 PACK COVER SOLENOID L
103 [osa ~START 252 A3S3-NO 252 A353-C =START 128 | 252
252 |oma —(SERVO FAULT + FAULT) oen | 252
oaz loze —MANUAL FAULT CLEAR oss | 282
ott |ora —START GND s | 2s2
o1l |ore —LOGIC GND 14a | 251
104 |o9B “WRITE PROTECT 028 | 252  CONTROL PANEL
252 [11a -PLUG VALID oes | 252
252 |I12A -SEL ADD 4 098 | 252
252 |18 -SEL_ADD 2 oee | 252
252 |14A -SEL_ADD 1 108 | 252
102 | 13a = READY ALERT 058 | 252
+5V
ot 148 ¥ T(VOLTAGE FLT+~UP T0 SPEEDI¥ 148 | 251
02 | oesl (POWER UP_MASTER CLEAR) @ 302
103 |osa = START 302 A354-C 302 A3$4 - NO 302 AlKi-4
_ P303
103 losa 9 SEC START PULSE 302 ABKS-4
o3 loss + BRAKE . e .
] HYSTERISIS BRAKE
03 losa +HDS LOADED 2
302 A3S: - NO UNLOADED
PAOT w2 p22
+ -
2onf—y VELOCITY COMPENSATION \ 3
PO +VELOCITY TRANSDUCER _SIGNAL [ 2
072 = —GND b 072 VELOCITY TRANSDUCER
318 ! a
T T
348 f—— ZGND — l
NOTES :
|. CROSS REFERENCE NUMBERS LEAD READER TO LOGIC SHEET WHICH
SHOWS CONNECTOR/PIN IN FUNCTIONAL RELATIONSHP TO REMAINDER
OF DRIVE.
CONTROL GATA
MAIN HARNESS (W3) PART 2 83322680 | A | a
VELOCITY CABLE (w2 =
wa) et 3 “1-1s
4 ] 3 4 2 T




4 1
PASI w4 PIOI
— P
65 |ois 4 +WRITE GATE } 148 | 262
osl {oia & —GND Pl 148 | 261,27
261 |ozs Tlay 5 f 138 | 26
+ HEAD SEL BIT 2
s ozal— 3 13a | 262
os: |o3B -1 ! 128 | 261,27
113 |o3a +HEAD SEL BIT 2' ! i2a | 2e2
P [
a1 oss—4 +READ _ADDRESS MARK ENABLE (NU) 4 e | 263
3 losa 4 +HEAD SEL BIT 22 4 ia | 262
P P
o052 |oss|l—t +ADDRESS _MARK DETECT 4 o8 | 263
262 |0sA l —GND ‘ 10A | 262
P P
122 |ioB % “WRITE GATES i ose | 272
182 104 +CAR BIT 2 osa | 274
P P
osl |uB 1‘ hadd 5 % 048 | 261, 271
162 |ua +CAR _BIT 2 o4al 274
P P
261 |28 i +ay - t o3| 26l
62 |iza |2 +CAR BIT 2 3 o3a| 274
osl |38 $ +20V | oz8]| 261
04 fiaa J +WRITE _PROTECT DELAY ] ozl 272
P P
o9 |48 i +azv % ol | 27
o7 |i1aa —GND ola| 27
os2 |osa —ADDRESS _MARK _DETECT ool 263
oaz |oea +MULT HEAD SELECT FAULT ora| 262
042 |osA - *+ WRITE FAULT 5 osal 273
os2 |oes [—73 i :i'::&i D:::A i ] oss| 263
o [
o052 |o7e f—i—t —4—oes| 263
oei forat—J ’1 EM DATA i F—Hosa] 26
+
173 |oes —— T W O ] t +——ors| 272
173 |osst—— t—J—Joes| 272
NOTES
| CROSS REFERENCE NUMBERS LEAD READER TO LOGIC SHEET WHICH
SHOWS CONNECTOR/PIN IN FUNCTIONAL RELATIONSHIP TO REMAIN-
DER OF DRIVE.
CONTROL DATA
READ WRITE CABLE (W4) 83322680 | ¢ | A
PAGE
sueer 4 1-116
4 ] 3 4 2 ]




SECTION 2

WIRE LISTS



WIRE LISTS 2

INTRODUCTION

Section 2 contains the wiring for the back-
panels. The first part of section 2
explains how to use the list and identifies
the columns shown on the lists. Only the
wiring for the backpanel is shown on the
wire lists. All other wiring is shown on the
cabling diagrams.

READING WIRE LISTS

Wire lists show the origin, destination, and
Z level of all wirewrap connections on the
logic chassis backpanel. The wires are
listed in order of card location and pin
number. The lowest numbered card location
and pin number are listed first and the
highest numbered card location and pin num-
ber are listed last. The wire list is a
double ended list. This means that all wires
will be listed twice: first as the origin,
then as the destination. Following is an
explanation of all the columns used on the

SIGNAL NAME OR NUMBER IDENTIFICATION

The signal name or number identification
column is the first column on the wire list.
The number shown in this column is for fac-
tory use only.

ORIGIN/DESTINATION

The origin column identifies the card loca-
tion and pin number on which the wire begins.
The destination column identifies the oppo-
site end of the wire. Both columns contain
a six character number that identifies the
exact location of the wire. The first three
characters represent the card location. The
second three characters represent the pin
number on which the wire is attached. Fol-
lowing 1s a typical example of the number
that appears in the Origin/Destination column.

Card Location
I _[Pin Identifier

AQ06 12A

Example:

wire list (refer to figure 2-1).
TITLE WI_ DOCUMENT NO. SHEET NO. REV.
WIREWRAP LIST LOGIC W/W 1 of 12 A
SIGNAL NAME
DESTI- z
OR NUMBER ORIGIN NOTES
IDENTIFICATION . __u_____NAnON LEVEL
102111 A0101B A0102A 1
102111 A0102A A0101B 1
100108 A0102B Al1708A 1
100211 A0103A A0231A 1]
100206 A0230A Al712A 1
100205 A0230B A0G12B 1
100203 AQ231A Al1326B 2
100211 A0231A A0103A 1]
2 LEVEL 2
2 LEVEL |
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 2
levels on all pins (refer to figure 2-2). Z
level 1 identifies the wirewrap connection
closer to the surface of the wirewrap panel.
Z level 2 identifies the wirewrap connection
farthest from the surface of the wirewrap
panel. All pins may contain two wires.
However, if the pin contains only one wire,
that wire will be connected on Z level 1.
The same Z level is maintained at both ends
of all wirewrap connections.

NOTES

The notes column is the last column on the
wire list. Signal names, history, or other
pertinent information is shown in the notes
column.

Z LEVEL 2

Z LEVEL |

77777 77777 77777 777777773

Figure 2-2.

Z Levels

9870

83322680 A



TITLE W|. DOCUMENT NO. SHEET NO. REV.
Logic Wirewrap 77568131 1 of 15 AC
SIGNAL NAME _
OR NUMBER ORIGIN aron | LedeL NOTES
IDENTIFICATION
100416 AO101A ~JABUO7A "1~
100416 AO101A JABOOTB 2
300073 A01018B A0121B 1
100305 A0104B A0333a ]
TIO0INT T A0D1128B AD22IA T
100101 A01128 AQ1278 2
10071405 A01138B BU831A I
300022 A0114B A02348 1
300073 A01218 AC101B 1
100304 A01228B AQ312B 1
C100TH3 Ap1238 AQ623B 1
100102 A0124B A06248 1
100104 A01268 B0815A 1
100101 A01278 A0lleB 2
100107 A01308 B0O709A 1
10120 A01338 JABOOG3A 1
100417 A0134B JABO14B 1
100309 A02138B A03238 1
100409 A02148B B0103A 2
100409 A02148B AloleB 2
100308 A0218B A03258 1
360024 A0216B A0231A 2
200621 AD217A B06338 1
100101 A0221A B0123R 2
100101 AD221A A01128 1
300004 AQ2228 A0234A 2
200221 A0223A Bo0ll7g 1
2onpy 7 A0223B B0203a 1
200217 AN222R HOA2®A 2
260208 A0224A B02248 2
200218 A0P248B B0232R 1
200206 A0225A 801228 1
200204 AU2258 BOllea 1
260216 AD226A B0225A 2
251202 Ap2268 B0631A 1
200214 AD227A B0226A 2
2tne10 A0228A B0226B 2
160406 A02288B AU426B 2
260212 AU229A BU2258 2
200915 A02308 BO107R 1
360024 A0231A AD234A 1
300024 A0231A A0216B 2
200220 A0232A B0232Aa 2
3000264 A0234A A0231A 1
300024 A0234A A02228 2
3000p2 202348 AU114B 1
1007301 A03078 809288 " 1-
1003n2 A03088B B09278 1
100303 AD3098 A08268 1
160307 A03118B B0804A 1
190304 AD3128 A0122B 1
83322680 A 2-3




TITLE Wl DOCUMENT NO. SHEET NO. REV.
Logic Wirewrap 77568131 2 AC
SIGNAL NAME
DESTI- F 3
OR NUMBER ORIGIN
IDENTIFICATION NATION | LEVEL NOTES
100309 A03238B A02138 1
100308 A032SB T AOZISB T
200926 A03278 B09138 2
100306 TTTUAD3I3ZA B0BOSB 1
100305 A0333A A0104B 1
100305 TAO33IA T BUBZZB 2
100418 A04038B A09038 1
200RDNZ A0405A BO104A 2
100403 A040Q7A AlolsB 2
1008403 AD407A AOS288 1
300007 A0408A A04098 2
“TeoEnY T T - A04088 BO167A 1
100410 A0409A JAB002B 1
3Innn07 A0409B AD408A 2
300007 AQ4098 JAB109A 1
200904 AD410A B0903B 1
2002722 A0410B B02028 2
T10604n4 T " A0411B AO707A 1
100406 AD4118B JABQO1A 2
200209 AQ412R B0230A 1
100405 A04128B Alo278 2
100405 AD4128 JABO13A 1
2002n1 A0413A JAB110B 1
200201 A0413A B02278 2
200203 A04138 A0531B 2
2000203 A04138B B022%9A 1
100402 AQ414A B0931B 1
300001 A04148B JABlo8A 1
200914 A0415A JABQOSA 2
100407 A0415B Alo23B 1
200914 AQ416A A0428B 1
101010 A04168B Aloz2la 1
100414 A041TA JABO11B 1
100413 A0417B JABO12A 1
100419 AD421A JAB226A 1
T00450 A04218 JAB226B 1
100415 A04228B JA8014A )
100421 A0423A JAB222A 1
100422 A0423B JAB2z228 1
200814 AQL24A BOROSA 1
101002 A04248 Al021B 1
200919 A04258 B0817R 2
300025 A0426A AlDol3A 2
100406 A04268 B0124B 1
100406 204268 A0228B ?
1004723 AD42TA JAB241A 1
100424 A04278B JAB241B 1
100412 7 A0428A JABOTIA 1
200914 A04288 AO4l6A 1
100425 A0429A JABZ223A 1
100426 A0429H JAB2238 1
00477 T T T T AOW3VA T JABZ2WA 1

83322680 A




TITLE wl DOCUMENT NO. | SHEET NO. REV.

Logic Wirewrap 77568131 3 AC
SIGNAL NAME _
OR NUMBER ORIGIN D ion | LEGEL NOTES
IDENTIFICATION
100428 A04308 JAB224B 1}
100479 A0431A JABZ424 1
100430 A04318 JAB2428 )
TI00%32 T ) A0432A JAB228A Y
100417 A04328 A0932B 1
— 100432 : AD433A JAB228B 1
200222 A0S01A A0524B 1
100502 ADS5038 A06108 " T
160501 A0S048 A06098 )
300003 A0S078B  JUAB107B 1
300002 A0508B JAB106B 1
"300004 A05218 JAB1O0SB 1
00005 A05228 JAB106A 1
200272 A05248 AUS01A 1
200211 A05278 BO1218 1
100403 405288 AO4OTA 1
100503 A05308 AO6Z2B 1
200703 A0S318 A06128B 1
200203 A05318 A04138 2
300013 A0p01A JAB101A 1
300019 A06018 JAB103B 1
200219 A06038 BU233A 1
200215 A0604H B0231B 1
100501 A0609B ADS04R 1
100502 AU610H A05038 1
200203 A06128 A0s318 1
100503 Al6228 A05308 1
10103 A06238 A01238 1
fuulne AU624D Avl24B 1
200375 A0626B B0131R 1
100601 ADR2TH B0131A 1
300021 A06338 JAB113B 1
300020 AD634B JAB111B 1
300014 ADTO01A JAB114A 1
200918 A0702A B0931A 1
100404 AQ707A A04118 1
160404 AOT0T7A B09338B 2
200972 A0707B B0929B 1
200923 A0T708A B09128 1
200911 A0T10A B0913A 1
200610 A07118 B0&02A 1
200A12 A07128B B0A03A 1
200613 A0713A B0604A 1
200616 A07138 BO61DA 1
200617 AQ715A B0609R 1
100809 AQp7158 ADB26A 2
200619 ADT716A BO6118 1
200902 AQ0716B A0923B 2
200618 AOQT17A B060YA 1
200907 AO7178B B80916A 1
200901 A07218 A0922B 2
200905 A07228B B09168 1

83322680 A 2-5



TITLE wl DOCUMENT NO. SHEET NO. REV,
Logic Wirewrap 77568131 4 AC
SIGNAL NAME _
OR NUMBER ORIGIN 35?;‘3,‘, LESEL NOTES
IDENTIFICATION
100808 A0T723B A0809A 1
200611 TROT2SB T BOB0ZE T
100701 A07268B A0928B 1
Z2076n8 TUTT O UAOT2TA T BOBOGB 1
160703 A07278B A08088B 1
“InuSn2 T T T AO07288 AO91ZBT 1T
100702 A07308 A0BO2A 1
‘300015 T AUBOTA T JAB107A 1
1007n2 A0802A A07308 1
100801 AOBOBA Bo816A 1
100703 A08088B A0T7278 1
1008p8 " T TTBOBUYA T AQOT723BR 1}
100802 A08098 B08l10A 1
200974 AOBIOB B0O306B 2
200974 AD8108 BO117A 1
100Rn4 ADB11A ADBZ24B 2
300804 A08118 B0230B 2
200908 —  CAOB1ZA B0914A 2
100807 A0RB12B BO90SA 1
200910 AD813A B0922A 1
201913 A08138 B0930A 1
200804 A08148 808108 1
200903 AO0R16A B0904B 1
200207 ADBRZ21A B02298 1
100306 A0B22A A0S27A 1
200205 A08228B B02288 1
100805 AQB23A Bog288 1
2009n6 A0BZ23B B0906A 1
200231 AUB24A B0614B 1
1J0R04& A08248B ADB11IA 2
100803 AQB2SA B0927A 1
200925 ADB2S8B B0926A 1
100309 AQR26A A0906A 1
100809 ADRZ26A A0715B 2
100303 A08268B A03098 1
200612 ADB32A B0903A 2?2
100901 A0R33A A09248B 1
101011 A0902A Aloo2B 2
Tolond A09028 Al0028 1
100418 A0G03A A0G03B 2
100418 A0903A A0904A 1
100418 AD3038 A0903A 2
100418 ADQ03B A0403B 1
100418 AD0904A AOS03A 1
100418 A0904A A0904B 2?2
10n418 A0S048 AD904A 2?2
100AN9 A0906A A0B826A 1
1009n2 TTUTAU912B T AD728B 1
200922 A0915H B0925a 1
200926 T A09188  Alol7TB 1
200921 A09]l68 809218 2
200901 T AD9228  BUOY0BA 1

83322680 A




TITLE w[ DOCUMENT NO. |SHEET NO. REV.
Logic Wirewrap 77568131 5 AC
SIGNAL NAME
DESTI- F

OR NUMBER OR!GIN

IDENTIFICATION NATION | LEVEL NOTES
200901 A09228 A0T721B 2
Zo09ne’ A0923H BO9OT7A 1
200902 A0923B A07168B 2
TonInT A09248 BO9lSA 2
160901 A09248 A0833A 1
2009786 A09258 BOBIZA T
260926 AN9258 809138 1
200609 A09268 BO6I7B 1
100806 A0927A AOR22A 1
2009109 A09278 809308 1
100701 A0928B AQ7268 1
360078 A0931A 209322 1
300018 AN931A a0931B 2
300018 A09318 A0931A 2
300018 A0G32A Alo32B 2
300018 A0932A A0931a 1
100417 A09328 A0432B 1
300018 A09328 JAB114B 2
101012 A0933A Al0338 2
101012 A0933B Al0338 1
300006 Al1001A JAB10SA 1
1v10n0% Al002A JA8113A 1
KPR Al0028 A0902A 2
101011 ploo2s A09028 1
101009 A1003A JaB82298 1
101007 Al0048 JAB229A 1
100407 A1005H Al023B 2
10nans A1012A JABOO1A 1
19n4anQ AlntoH 8501024 )
100409 Alpl28 A0214B 2
100409 Alpl2B JA80098 1
300025 Aln13A AD426A 2
10)0n4 AloleB B0912A 1
100403 AlolSH AU4OTA 2
101903 Al017A 809238 1
200926 A10178 A09168 1}
191010 Al1021A AQ416B 1
101002 A10218 A0424B 1
1019001 Al1p22A B0926B )
100407 alp238 AO4lSg 1
16nan7 Alp238 Al005B 2
101015 Al1026A JABOOGA 1
1uian8 Aln268 JAB0OOSA 1
101018 Al1027A JABO10A 1
100405 Alp27s AD412B 2
16113 A1028A JAB0058 1
1061017 Alo288B JAB003B 1
101014 Al1029A JABDO06B 1
101016 Al0298 JAB0O04B 1
200R10 Alo3o8 JABQO4A 2
300018 Alo328 A0932a 2
300018 A1p328 JAB114B 1

83322680 A




TITLE wl DOCUMENT NO. SHEET NO. REV.
Logic Wirewrap 77568131 6 AC
SIGNAL NAME _
OR NUMBER ORIGIN DN | LeZeL NOTES
IDENTIFICATION
101012 Al0338B A0933a 2
101012 AIT338 AD9338 1
101019 Alp34A JAB010B 1
—100409 - ROY102A AlolZB 1
100409 ROY028 B0712B 1
TIN0&n9Y T T 7 T RUOI03A “R0Z14B 2
160409 B0103A JAB0O09B 1
- 200802 RO104A A0405A 2
260802 R0104A B08al3g 1
200801 101048 B08218 1
200114 B0105A JAB225a 1
7200113 R01058 JABZ225R 1
200112 R0O106A JAB218A 1
200111 801068 JABzl18B 1
100401 RO107A A04088 1
200915 R01078 BO911A 2
200915 R0O1078 A02308B 1
- 200118 BO108A JABZ16A 1
200117 r01088 JAB?16B 1
2n01v6 RNO109A JAB215A 1
200115 801098 JAB2158 1
200102 RO110A 807108 1
200101 RO1108 B0723B 1
200132 RO111A JAB2398 1
2001131 RO1118 JAB240A 1
200134 RO112A JAB2388 1
200133 R01128 JAB238A 1
200R14 RO113A B0OB31R 1
200R18 R01138 B0R248 1
200140 B0114A JA8221A 1
200139 R0114b JAB221B 1
200141 R0115A JAB230A 1
200142 R0O1158 JAB230B 1
200204 B0116A AQ2258 1
200204 RO116A B0227A 2
200202 RO116B BOI21A 2
200202 Bol1len 808328 1
200924 B30117A A08108B 1
2002?21 R01178 B0202A 2
2002721 R0O117B A0223A 1}
200202 Rr0121A B0224A 1
©2on2a2 RD121A B0116B 2
200211 R01218 AGS27R 1
200110 R0122A B0O134A 1
200206 Hol1228 B0228A 2
200206 RO1228 A0225A 1
200815 R0123A BU8S30A 1
160101l B0123B AD221A 2
200912 B0124A B0k0SB P
200912 RO124A Bo632A 1}
100406 B01248 A0426B 1
200132 T T T RU1Z2SA T JABZIGA 1
2-8 83322680 A




TITLE DOCUMENT NO. [SHEET NO. REV.
Logic Wirewrap WI. 77568131 7 AC

SIGNAL NAME DESTI- z

OR NUMBER ORIGIN NOTES

IDENTIF ICATION NATION | LEVEL
200121 RO1258 JAB2198 1
2J0120 B0126A JAB217A 1
200119 B01268 JAB2178 1
200124 RO127A JABZ220A 1
200123 R01278 JAB2208 1
200176 RO128A JA8234A 1
200125 B01288 JAB2338 1
200130 RO1294  JUAB237A ]
200129 R0129B  JA8236B |
200178 BR0130A JAB235A 1
200127 B01308 JAB2358 1
100601 BO131A A06278 1
200325 R01318 A06268 1
2001nS RO132A JAB102A 1)
200107 Rr01328 JAB104A 1)
200106 Rp1338 JAB103A 1
200110 B0134A Bol22A 1
300012 R0134A JAB2018 2
200221 RO202A B01178 2
100406 RB02028 BU615A 1
200222 R0202B A0410B 2
2002y7 R0203A AD2238B 1
20028 R02038 B07228B 1
200816 R0204A B08308B 1
200817 R02048B B0829A 1
200261 R0O20SA JAB214A 1
PIN-TS-] ROP08H JAB214R
2002R1 ROP06A JAB227A 1
2002m4 R02068 JAB2278 1
200253 RO207A JAB203B 1}
200252 802078 JAB203A 1
200259 B020RA JAB245A 1
200260 B020RH JAB245B
200245 B0209A JAB2128B 1
200244 Ro2098 JAB212A 1
200243 R0210A JAB2138 1
200242 802108 JAB213A 1
200249 B0211A JAB2028 1
200248 Ro2118B JAB202A 1
200747 B0212A JA8B2018B 1
2007246 RU2128 JAB201A 1
200241 RN213A JAB211B 1
200240 B0o2138 JAB211A 1
200239 B0214A JAB2108 1
200238 Bp214b JAB210A 1}
200237 RO215A JAB209B 1
200236 802158 JA8209a )
200275 Bn216A JAB2088 1
20n234 Ro2168 JAB208A
2002133 BO217A JAB2078B 1
200212 B02178 JAB207A 1
2002131 B0221A JAB206B 1
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SIGNAL NAME
OR NUMBER ORIGIN e on | LeGeL NOTES
IDENTIFICATION
200230 R02218 JAB206A 1
200279 7 7 T BUOZ222A T JAB20SB 1
200278 B02228 JAB20SA 1
20277 7T BO0Z223A JA8B204B 1
200226 B02238B JAB204A 1
200202 BUZ724A BOI2TA 1T~
200208 B02248 A0224A 2
2n07n8 B02248 B06288 1
200216 B0225A B0626B 1
200216 B0225A A0226A 2
200212 B02258 B0624A 1
200712 ‘BU2258 - A0229A 2
200214 B0226A A0227A ?
200214 B0226A B0622B 1
200210 B02268 A0228A 2
200210 R02268 B06298B 1
200204 . R0O227A BO0l1leAa 2
200204 RO227TA 80633a 1
200201 R02278 B0&leB 1
200201 RO2278 A0413A 2
200206 R0228A B0630A 1
2002086 R0Z28A 801228 2
200205 B02288 A08228 1
200203 R0229A A0413B 1
200207 R02298 A0B21A 1
200209 B0230A A0412A 1
200213 R02308 Boal128 1
300An4 R02308 A0811B 2
200215 R0231B A0604B 1
200270 B0232A AQ0232A 2
200270 R0232A B0606R 1
200218 B02328 A0224B 1
200218 802328 Boe621A 2
200219 R0233A A0603B 1
200223 B02338 B0S02A 1
300012 R0334A JAB234B 1
300012 k03344 JAB240B 2
300012 R0434A JAB239A 1
300012 R0434A JAB2438 ?
200223 RO502A B0233B 1
300012 R0534A JAB236A 2
EELOHIA Y- R0O534A JA8233a 1
200610 ROG0O2A AQ7118 1
200611 R0&02B A07258 1
200612 R0603A A07128 1
2009p8 R06038 B0914A 1
200613 B0AK04A AOT13A 1
200608 R0A048 AD727A 1
200920 B060S5A 809108 1
200912 R06058B B0903A 1}
200912 R060SR BU124A 2
200614 T T RWUGU6A T BUIITHE T
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IDENTIFICATION NATION | LEVEL NOTES
200220 R06068 80232A 1
200606 RO60TA B08278 1
200615 B0607B B09228 1
200618 B0609A AQ717A 1
200617 B06098 AU7154 1
200616 BO610A AOTI3R 1
200619 B06118B AO716A 1}
200601 B0613A JABIloA 1
200604 B06138 B0904A 1
200607 BO614A B0914B 1
200211 Bo614B A0R24A 1

100404 B0615A B02028 1

200620 B0616A JAB101B 1
200701 R0OK16B BOo7128 2
200201 Ro6168 B02278 1
200609 B06178 A09268 1
200218 RO621A 802328 2
200218 R0621A 80832A 1
200214 R06228 B08268 2
200714 R0K22B 80226A 1
200602 RU623H JAB111A 1
200212 R0624A B0826A 2
260212 R0624A B02258 )
200603 R06248 JAB112a 1}
200217 R0625A 808338 1
200227 ROAK25A ADP23R 2
2009716 RO6258 BU91SB 1
200924 ROA26A BOB17A 2
200216 ROoK26H B0R11B 2
200216 R06268B B0225A 1
200208 06288 BU224B 1
200208 R0A28B B0823B 2
200210 ROK29RB BU226B 1
200210 RN6298 B0R22A 2
2nn2n6 RN630A B0228A 1
200206 R0630A BOR23A 2
200202 R0631A Bog3z28 2
2007202 80631A A02268 1
200912 RK32A BOl24A 1
200605 R0OA328 B091pA 1
200204 BN633A B0227A 1
200204 RO633A Byo825A 2
200621 R06338 A0217A 1
200704 RO701A B07078B 1
200704 B0O707b B0701A 1
100107 BO709A A01308 1
200102 RO7108 B0110A 1
120409 R07128 B01028 1
200201 ROT12H B0616B 2
200258 R07228 B0203B 1
200101 B07238 80llo8 1
2007n1 R0729A JABl108s 1
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200702 B07298 JAB1098 1
200705 "BUT32A T TJABIUGB T 2
200705 807328 B0734A 1
200705 BOT3%A  BOTIZH 1
200812 B0B01A B0811A 1
200819 BOBOTA BOBISB ™ 2
200820 B80802A B0go28 ?
- 200870 BO802A 868038 1
200820 B0802B B0802A 2
2008720 B0803A Bogoss 2
200820 B08038 B0802A 1
T2uusz0 T T BUBO3IB T BOBOBA " 2
100307 Rr0804A A03118 1
200921 B0B04B 809218 1
200820 ROBOSA B0808A 1
100306 R08058 A0332A 1
200807 R0806A B09118 1
200888 T BOBO6B B09Z24A 1
200805 RBROBOT7A B0S328 1
200810 R0O807B B09258 1
200820 R0808A 808038 2
200820 B0O80OBA BogosA 1
200820 B0808sy B0803a 2
2008Y9 0 T T ROB0U8B . BOBOSR 1
200814 R0809A AU424A 1
200814 R0O809A B0813A 2
200819 R0809B B08088 1
200R9 RORO9B BO8I4A 2
100802 R0O810A A0B809B 1
"Z0DRD% R0OB10B ADB14B 1
200812 R0O811A BU801A 1
200216 R08118 B0626B 2?2
200926 B0812A A0925B 2
z2Znoz13 ROA12B 802308 1
200814 R0OAR13A B0803A 2
ZO00RYTS R0813A B0Rl4B 1
200802 R08138 B0104A 1
200819 ROB14A B0B09B 2
200819 ROB14A B0815S8B 1
200814 R08148B B0813A 1
100104 R0815A AD1268 1
200819 R0815B B0BO1A 2
200819 R0B158B B0814A 1
100801 ROB1AA AOS08A 1
200806 B08168 B0902A 1
200924 RO817A 809068 1
200924 ROB17A B0626A 2
20091977 “"ROB178B "AD425" 2
200919 R08178 B09078 1
200809 B08Z1A "BOS17A 1
200801 R08218 B0lo4B 1
200210 77T BUORZZA  BU&ZIB 2
2«12 83322680 A
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100305 R08228 A0333A 2
2060206 BOB23A BOG630A 2~
200208 B08238 B0628B 2
PO0BYT8 - BOB24H 801138 11—
200204 ROR25A B0633A 2
200212 T ROBZHA BOB2FA 2
200214 R08268 80e22B8 2
200803 - R0B27A BO0933A 1"
200606 R08278 B09028B 2
200606 RO8278 BO6OTA 1
1V0895 R08288 A0B823A 1
200817 RO829A — - BO204B 1
200815 RB0R30A B0123A 1
200816 R08308 BO204A )
1001058 R0R31A A01138 1
2008146 R08318 80113A 1
200218 R0B32A B0621A 1
2u02n2 rog328 Bo6314 2
2002n2 B08328 801168 1
200811 B0833A B0929a 1
200217 B0R338 B0625A 1
3o0012 R0834A JAB2448 1
200806 R0902A B0816B 1
200606 R09028 B09058 1
2006N6 B09028 B08278 2
200912 B0903A A0B32A 2
2u0v912 R0903A B06058 1
200904 R09038 AO4l0A 1
cuihiae RUI0 A publis 1
200903 R03048B AORIGA 1
100807 R0O905A Aosles 1
200606 R09058 B0902B 1
200906 R0906A A0R8238 1
200924 B09068 Bo817A 1
200924 R0906B AogloB 2
200902 B0907A A0p9238 1
200919 R09078 B0817B 1
700901 R0908A A09228 1
200907 R0909A B0916A 2
200605 B0910A B06328 1
200920 R09108 B060SA 1
200915 ROQI1A 801078 2
200807 Bo9118 B0806A 1
101004 RO912A Alol4B 1
200923 B09128 A0708A 1
200911 B0913A AOT10A 1
200926 B09138 A0327B 2
200926 R09138 A092SB 1
2009n8 RBR0O914A B06038 1
200908 R0914A ADB12A 2
200607 R09148 B0614A )
100901 B0915A AD924B 2
82322680 A 2-13
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IDENTIFICATION NATION | LEVEL NOTES
200916 R09158 B06258 1
— 200907 B0916A AOT7T17B 1
200907 RO916A B0909Aa 2
200905 R09168 AO0722B 1
200809 BO917A B0821A 1
B4t 1) K BR09178 BO606A 1
200921 BR09218 A09l6B 2
2009721 R0O9218 B0BO4B 1
200910 R0922A A0813A 1
200615 R09228 B0AO7B 1
200917 R0O923A B0934A 1
107063 R09238 A1017A 1
200808 B0924A B0806B 1
200927 R09248B JABOO4A 1]
200922 H0925A A09158 1
200810 R092%8B B08078B 1
200925 R0926A AUB258 1
101001 R09268 Alp22A 1
100803 ROQ27A AUB25A 1
100302 R09278 A03088 1
100301 r09288 A03078 1
200811 R0929A BU833A 1
200922 R09298 AOTO7B 1
200913 R0930A A08138 1
200909 R09308 A0927R 1
200918 B30931A AD702A 1
100402 R09318 AOa4laA 1
2008”05 B09328 BORO7TA 1
200403 80933A Bogz27A 1
100404 R09338 AO707A 2
200917 B0934A B0923A 1
100404 JABQO1A Al012A 1
100404 JABOO1A A0411B 2
100410 JABQO2B A0409A 1
101020 JABQO03A A01338 1
101017 JAB0038 Alo2sB 1}
200810 JABQO04A Alp308 2
200927 JABQO4A 809248 1
101016 JAB0O4B Alp29B 1
100408 JABOOSA Al026B 1
200914 JABOOS5A A0415A 2
101013 JABQOSB AlQo28A 1
101015 JABOU6A Al0Z6A 1
ivlora JABQ068 Al029A 1
100416 JAB007A AO101A 1
100416 JABQOTB AO101A 2
300016 JABOOBA JA81028 1
300017 JagnosB JABi1l12B 1
100409 JAKBQO09B B0103A 1
100409 JAB0O09B Alolzs 1
101018 JABOL10A Alo27A 1
“101019 JABOI08 ATO03%2A 1

83322680 A




TITLE DOCUMENT NO. SHEET NO. REV.
Logic Wirewrap Wl 77568131 13 AC

SIGNAL NAME -
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IDENTIFICATION
100412 JABO11A AQ428A ]
100414 JABQ118 AO417A 1
100413 JABO12A A04l78 1
100405 JABQ13A A0412B 1
100415 JAB014A AO0422B 1
100417 JABN148 A0134B 1
300013 JAB101A AQ601A 1
200620 JA81018 Bo6l6A 1
200105 JAB102A B0132a 1
309016 JAR] 028 JABoOBA 1
200106 JAB103A B01338 1
30309 JAB103H A0K01B 1
200107 JaAB104A B0132B 1
200705 JAB]1048 B0732A 2
300006 JAH]05A Al001A 1
300004 JAB1 0SB A0S21B 1
302009 JABIO6GA A0S228 1
3000n2 JAB1068B A0S088B 1)
309015 JAB10T7A AOB0OIA 1
309003 JAR1078 A0507B8 1
300001 JAH10RA AV4laB 1
2007n1 JAK108H 807294 1
300007 JAH109A A04098 1
200702 Jag1098 B0729R 1
2u06n0] JAB110A B0613a 1
200201 Jasil1o8 Au4l13A 1
200602 JAB111A B0623B 1
30020 Jagi1118 AUK34R
200603 JAB1]12A B0624B 1
300017 Jag1128 JABOOBB 1
101005 JABI13A Alo02A 1
300021 Jag1138 A0633R 1
300014 JAB114A AUT01A 1
300018 JAaBl1l48 A09328 2
300018 Jag1148 Aln328 1
200246 JAB201A B02128B 1
200247 JAB2018 Bo212a 1
30002 JAB2018 B0134A 2
20n248 JAB202A 802118 1
20n24°9 Jaszo028 802114 1
200252 JAB2034A B02078 1
2007283 JAB203B B0207A 1
200226 JAH204A 802238 1
2h0227 JAB204B B0223A 1
200228 JAB208A B02228 1}
20022729 JAB2058 B0222A 1
200230 JAB206A BU2218 1
200231 JAB206B B0221A 1
200272 JAB207A 802178 1
200233 Jag207B B0217a 1
200234 JAB208A B02168 1
200215 JAB208H B0216A 1
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OR NUMBER ORIGIN NOTE

IDENTIFICATION NATION [LEVEL 5
200236 JAB209A B021SB 1
200237 JaB82098 B0OZ215A 1
200238 JAB210A 802148 1
2002139 JAB2108 B0214A 1
200240 JAB211A B02138 1
2007241 JAB?2118 B0213A 1
200244 JaB212A B02098 1
200745 JAB2128B B0209A 1
200242 JAB213A 802108 1
200243 JAB2138 B0210A 1
200241 JAB214A #0205 1
200262 JAB2148B 802058 1
200116 JAB215A B0O109A )
200115 JAB2158 B01098 1
cun118 JAB216A BO108A 1
200117 JAB2168B B0108B 1
2001720 Jagp174 BO126A 1}
200119 Jas?2178 B0l1268 1
290112 JAB218A B0106A 1
200111 JA82188 B0106B 1
200122 JAH219A B0125A 1
200171 JAB2198 B01258 1
200124 JAB220A 601274 1
200123 JaB2208 B01278 1
200140 JAB221A BO1l4ea 1
200139 Jadz218B B0114B 1
lova2l JAB222A A0423A 1
100422 JaBp228 A0423B 1
100425 JAB223A AG429A 1
100426 JA8B2238 AQ4g9R )
100627 JAB224A AO430A 1
100478 JAB2248B AQ430B 1
200114 JABR225A BO105A 1
200113 Jaszezss 801058 1
100419 JAB226A AV421A 1
100420 JaR2268 A0421B 1
200261 JAB227A 80206A 1
200764 JAB2278B B0206B 1
100472 JAB228A A0432A 1
100432 ‘JAB2288B A0433A 1
101007 JAB229A Al004R 1
101009 JAB229B Alo03Aa 1
200141 JAB230A BO115A 1
209142 JAB230B BO1158 1
300012 JAH233A B0534A 1
20Nn1°% JAB2338 g01288 )
290126 JAB234A B0128A 1
300012 JAB2348B B0334A 1
200178 JAB235A 301304 1
2001727 JAB8235B 801308 1
300012 JAB236A BOS534A 2
200179 Ja8236B ~ T BO1298 1
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200130 JAB237A B0129A 1
200133 JAB238A B01128 1
200134 JAB2388 B0112A 1
300012 JAB239A B043sa 1
200132 JAB2398 BO111A 1
200131 JAB240A BO111B 1
300012 JAB2408 B0334A 2
100473 JAB2641A A0427A 1
100424 JAB241B A04278 1
100429 JAB242A A0431A 1
100430 JAB2428 A04318 1
300m2 JAR243A B0434A 2
300032 JAB244B B0B34A 1
200259 JAB245A BU208A 1
200260 JAB245SH B0208B 1
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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 IDENTIFICATION

Dual-in-line IC packages (DIPs) are identi-
fied by their coordinate grid locations, Al

througnh 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 cn.

In this scheme, the number in the major com-
ponent identifier is unique. That 1is, the
non-arid-oriented (non-DIP) maior components
on a card may be labelled

2i, 02, AR3, 04, AR5, etc.,

21, Q2, ER3, 03....

since the nunber 3 would be used twice, and
that 1s not allowed in tiiis schcne.

DISCRETE-COMPONENT IDENTIFICATION

Discrete components, in addition to their
norma. identification such as Rl, k2, Cl,
anc so on, are prefixed by an associative
coce :that reflects their application, as

explained below.

POWER SUPPLY COMPONENTS

Discrete components (on a card) that are as-
sociated with the power supplies carry an

83322670 A

associative code of 98 or 99:

98C1l, 98R1l, etc: -V supply
%gRl, 99VR1l, etc: +V supply

I

Associative code Component ID

DIP COMPONENTS

Discrete components associated with the grid-
oriented ICs carry the alphanumeric grid
coordinates as theilr associative code. The
first character, therefore, is always a
lTotter:

AlR1, AICRLl, etc.
Associative codc

Usuall, the associative code also implles
the approximate physical location of the
discrete component, but this is not a hand
and fast rule.

NON-DIP COMPONENTS

Discrete compouents associated witlh tran-
sistors or other ii—grid-oriented major
components carry t.ac "unlguceness” nurber of
that major 43 thelr assoclative
code:

iRI, 3Cl, etc.

Associative code —T

Agaln, tae associative code does not neces-
sarily mean that the discrete components
will be physically 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. Disregard them. Also.
note that the grid-oriented

major components carry a U-prefix.

4-1/4-2
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RMO03 DISK DRIVE MAINTENANCE PRINT SET Reader’s Comments
ER-ORM03-MP-001

Your comments and suggestions will help us in our continuous effort to improve the quality and usefulness of our
publications.

What is your general reaction to this manual? In your judgment is it complete, accurate, well organized, well
written, etc.? Is it easy to use?

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 your needs? 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/M15)
Customer Services Section

Order No. ER-ORM03-MP-001




FIRST CLASS
PERMIT NO. 33

MAYNARD, MASS.

BUSINESS REPLY MAIL
NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES

Postage will be paid by:

Digital Equipment Corporation
Technical Documentation Department
Maynard, Massachusetts 01754



	0001
	0002
	001
	002
	003
	004
	005
	006
	007
	008
	009
	1-000
	1-001
	1-002
	1-003
	1-004
	1-005
	1-006
	1-007
	1-008
	1-009
	1-010
	1-011
	1-012
	1-013
	1-014
	1-015
	1-017
	1-018
	1-019
	1-020
	1-021
	1-022
	1-023
	1-025
	1-026
	1-027
	1-028
	1-029
	1-031
	1-032
	1-033
	1-035
	1-036
	1-037
	1-038
	1-039
	1-041
	1-042
	1-043
	1-045
	1-046
	1-047
	1-048
	1-049
	1-051
	1-052
	1-053
	1-055
	1-056
	1-057
	1-058
	1-059
	1-060
	1-061
	1-063
	1-064
	1-065
	1-066
	1-067
	1-068
	1-069
	1-070
	1-071
	1-073
	1-074
	1-075
	1-077
	1-078
	1-079
	1-080
	1-081
	1-082
	1-083
	1-084
	1-085
	1-086
	1-087
	1-089
	1-090
	1-091
	1-092
	1-093
	1-095
	1-096
	1-097
	1-098
	1-099
	1-100
	1-101
	1-102
	1-103
	1-104
	1-105
	1-106
	1-107
	1-108
	1-109
	1-110
	1-111
	1-112
	1-113
	1-114
	1-115
	1-116
	2-00
	2-01
	2-02
	2-03
	2-04
	2-05
	2-06
	2-07
	2-08
	2-09
	2-10
	2-11
	2-12
	2-13
	2-14
	2-15
	2-16
	2-17
	3-00
	4-00
	4-01
	4-02
	4-03
	4-04
	4-05
	4-06.1
	4-07
	4-08.0
	4-08.2
	4-10
	4-11
	4-12
	4-13
	4-14
	4-15
	4-16
	4-17
	4-18.1
	4-19
	4-20
	4-21
	4-22.0
	4-22.2
	4-24
	4-25
	4-26
	replyA
	replyB

