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PREFACE

This manual contains maintenance information
applicable to the BK5B5G, BK5B5H, BK5C1C and
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, the manual

- assumes that the reader has a working know-

ledge of the use and interpretation of logic,

Information in this manual is divided into
two sections:

Section 1 - Diagrams

Section 2 - Wire Lists

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

83322680 H

Publication
Number Title

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

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

83322670 Logic Cards Manual - General

Theory, Logic Symbology, Data
Sheets.

A guide for the Disk Drive Operator, publi-
cation number 83323770, is also available.

The guide maybe ordered through Literature

Distribution Services at the following ad-

dress:

Control Data Corporation
Literature Distribution
Services

308 North Dale St.

St. Paul, MN 55103

v/vi
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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

® TLogic Levels

e Signal Names

® Intersheet References

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 Y1,1l were
used when possible. Refer to the list of
abbreviations included in the front matter
for definitions of all abbreviations used in
the manual,

LOGIC LEVELS

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

SIGNAL NAMES

All input-output signals are labeled to re-
flect their particular function. If an out-
put signal has no connection, and therefore
no function, it will be labeled "NC" to
indicate no connection. The polarity of a
signal is identified by a plus or minus sign
before the signal name. A plus sign before
a signal name indicates that the signal is
active when the logic level is high, or in

a logical 1l'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 VvV +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 "O" -1.8 V -1.52 V to -2.38 V

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

83322680 A
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8 HEXAGON IDENTIFIES A SIGNAL THAT REMAINS
Py 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,
BACK-PANEL CARD BOX IDENTIFIES A DESTINATION
CONNECTOR PIN NUMBER. THE LOCATED ON ANOTHER
LOCATION (A12) IS IMPLIED. LOGIC CHASSIS OR ASSEMBLY.
SIGNAL NAME WHEN ACTIVE (ASSERTED) LOCATION-PIN
+ = ACTIVE HIGH (LOGICAL 1) NUMBER OF CARD(S) 146 —SEEK
- = ACTIVE LOW (LOGICAL 0) RECEIVING THE SIGNAL.
9 —\
ELEMENT IDENTIFIER I A _@ 2 Tas 1721 8 .
(DESCRIBED IN ; 12a -60 o Alc
MICROCIRCUITS MANUAL) I —> rzaz-o—12A% =60
e -
212 AOI-068 -
+TF8 1 -~
f 3 -
140 -GO 038 ) AN A
(tOR o) C3A e
ELEMENT LOCATION ON CARD
/ .
CODE IDENT
TIMING CONTROL . 19333 c RUN CONTROL
CROSS REF PAGE PAGE
LOC: Al2 jNo- 122 SHEET 2 l 1-105 Loc: soOlN L 1-184
! 4 o —
EEBSSEE%CONg%%EmS%%%%%{ER CROSS-REFERENCE NUMBER OF
NNE D DIAGRAM SENDING THE SIGNAL,
CIRCLE WITH THE SAME LETTER IN IT. . A
ARROW SHOWS DIRECTION OF SIGNAL
TRAVEL ACROSS THE PAGE.
LOCATION AND PIN NUMBER OF CROSS-REFERENCE
CARD WHERE SIGNAL ORIGINATES, NUMBER OF THIS SHEET, ——
NOTES: - ) PUBLICATION NUMBER
MULTIPLE OUTPUTS SHOWN WITHOUT REGARD TO
A ACTUAL POINT-TO-POINT WIRING ON BACK PANEL. SHEET NUMBER
WIRE LIST PROVIDES ACTUAL BACK-PANEL WIRE ROUTING.
CARD (LOGIC MODULE) TYPE SHOWN HERE ON SHEET
A 1 OF DIAGRAM SET FOR EACH CARD LOCATION. PUBLICATION REVISION LEVEL
PUBLICATION PAGE NUMBER
REVISION LEVEL OF DIAGRAM SHEET.
THIS LETTER MUST AGREE
WITH THAT SHOWN IN "REVISION STATUS
OF SHEETS" LISTING ON SHEET 1 OF THE
DIAGRAM SET FOR EACH CARD LOCATION.
SHIOS
(=]

w Figure 1-2. 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.
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 1l4A. 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

However, several miscellaneous codes .

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

DIAGRAM COVER SHEETS

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

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

e -20V faston, which feeds pin 2B on cards
A01-A0Q09

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

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

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

The cover sheet also shows the card type
which appears in the title block below the
card name. Refer to figure 1-2 for an
explanation of all pertinent information
shown in the title block.
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J PHYSICAL DESCRIPTION table 1-2. Table 1-2 identifies the physical
location code by title, and refers to the

The physical arrangement of the drive is logic set in which the code is shown. The
described on figures 1-3 through 1-5, and drive backpanel is shown on figure 1-4. The
table 1-2. Figure 1-3 separates the drive view shown is the wired side of the back-
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 1-3 are listed in 1-5).
©
TABLE 1-2. PHYSICAL LOCATION CODES
a PHYSICAL TITLE CROSS
LOCATION REFERENCE
CODE NUMBERS
Al Base Assembly (AC Power System) 302
\ AlAO01 Plus and Minus 42V Supply and Emergency 31X
> Retract
AlA02 Plus and Minus, Plus and Minus 12V Supplies 32X
AlA03 Plus and Minus 5V Supply 33X
Al1BM1 Blower Motor 302
AlcCl Servo Capacitor (+) 312
Alc2 Servo Capacitor (-) 312
> ‘ AlC5 Blower Motor Start Capacitor 302
AlCsS Transformer Tuning Capacitor 302
AlCBl AC Power Circuit Breaker 302
AlCB2 Power Supply Circuit Breaker 302
AlFL1 Line Filter 302
AlK1l Run Triac 302
) - AlK2 Emergency Retract Relay © 312
' A1M1 Elapsed Time Meter 302
Als4 Deck Interlock Switch 302
AlT1 _ AC Power Transformer 302
9 AlTBl ‘ Terminal Board ) 302
A1TB2 Terminal Board (50 Hz S/C 31 & Abv) 302
(6Q Hz S/C 34 & Abv)
5 AlJlAa Power Supply Connector 31X-33X
AlJ1B Power Supply Connector 31X-33X
AlJ100 ' Power Supply Connector 31xX-33X
AlP1l AC Power Connector 302
A2 Logic Chassis : --
} Table continued on next page
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TABLE 1-2. PHYSICAL LOCATION CODES (Contd)

PHYSICAL TITLE CROSS
LOCATION REFERENCE
CODE NUMBERS
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
A2Al0 Interlocks and Speed Detector 10X
A2BO1 Transmitters and Receivers Head Address

‘ Register 11X
A2B02 Receivers 12X
A2B03 13X
A2B04 14X
A2B05 15X
A2B06 Difference Generator Controls 16X
A2B07 NRZ to Compensated MFM 17X
A2B08 Access Control and Index/Sector Decode 18X
A2B09 Access Control NO 1 19X
A2B10 20X
A2Cl1 21X
A2C2 22X
A2D1 I/0 23X

24X
A3 Deck Assembly -
A3A01 Control Panel 25X
A3A02 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

83322680 A
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Figure 1-3. Physical Location Codes
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PIN COLUMN
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LOGIC DIAGRAM SETS






o &
4 | 3 v 2 I 1
REVISIONS
' : rev.| Eco. DESCRIPTION ORFT. | DATE
: A |PE23000 |RELEASED
REVISION STATUS OF SHEETS ’

3{4|5|6[7|8|9]|l0]II[12]13]I14]|15(16{17]I8(19]|20

CITI727P R TR (ONTROL DATA oo ToRT
CHECKED CHASSIS MAP 19333 c 83322680 AlA
ENGINEER DIAGRAMS ’——-
: APPROVED| i S L or2 [P 1-1
4 1 3 A 2 T

1 ReF 83215700




4 I 3 ¥ 2 i 1
MODULE TYPE IDENTIFIER +5 vV POWER SUPPLY _SHY
FUNCT 1ONAL NAME A1A03 (331-333)
$12 V AND 20 V —ekv
A1A02 (321-322)
SKEW SIMULATE L ] 42 V PHR SUPPLY & EMERGENCY RETRACT
A1A01 (191-201) ABX A1A01 (311-312) -SJv
PHYS ICAL
LOCATION CODE \ROSS REFERENCE TRACK SERVO PREAME
NUMBERS A3AQ 1
PONER AMPLIF IER _VIN
A3A04 (281-282)
TRANSMI TTERS _Twy WRITE CLOCK 806 KHz _Lsv
A2801 (111-113) A2A01 (011-013)
RECE I VERS —RWY FTU/HEAD AL IGNMENT CARD SLOT FERE > F]
A2802 (121-124) A2A02 (021-022) zal53 5 5
FINE SERVO DECODER (] Lo >
> —FRV
RS O|© ® A2403 (031-035) n =
- @ FAULT CARD —KFV ] 8
A2404 (041-045) - z
® DATA LATCH LRy N o S 2
A2A05 (051-053) 3 |29 ar
3 DIFF GEN AND CONTROL READ PLO O N>
~n - -
a 2806 (161-165) LAV | | a2a06 (061-065) Lzv 8% 8 &
N NRZ TO COMPENSATED MFM —Lxv D/A FUNCT.ION GENERATOR Ly c
o A2807 (171-173) A2407 (071-073) h
ACCESS CONTROL & INDEX/SEE DECODE 1y ACCESS CONTROL NO. 2 LUV 3
[ A2808 (181-184) A2A08 (081-085) o ,
x
% ACCESS CONTROL NO> 1 —Lwv SWITCHING MODE CONTROL —LPV Ny N
A2809 €191-194) A2A09 (091-093) zl = z
® INTERLOCKS & SPEED DETECTOR _ ..
A2A10 (101-104)
NOTE: -
(@ nwor usep
CONTROL DATA CO0¢ 1oENT c
CHASSIS MAP 19333 83322680 | A | A
e N0 SHEET 2 ]mz i-12
4 | 3 A 2 | 1
g ? ~— S —’ 4



o o
— s
a | 3 : v 2 | 1
. REVISIONS
Rev.| Eco. DESCRIPTION | oner] oare Jenx'o
[ A _[PE23000 | RELEASED N 1
REVISION STATUS OF SHEETS [ [pecocer | DELETE _capaciTors ce_lioer
C |PE60090 | CHG RES AND DIODES > "
5 1 M aenecien wenv ]
1(2]314(5]6|7]8|9(10]11]12{13]14/15|16]17}18(19]20 | D{Pee0I250, REDESIGN HPRY
AJALA
BlA]A D
cjicj|c
DiDjC
* UNUSED LOGIC ELEMENTS
TYPE LOCATION OUTPUT
PIN (S)
10131 c2 14,15
10131 D2 14,15
10116 Bl 6,7,14,15
10116 DI 2,3,6,7
10125 D3 4,13
10125 B2 4
140H D4 6
TPA TPZ
(o
ol —GND .
252 JABO-07A ——)
25/ JASO-07B
PINS OIA THRU 34A GROUNDED
-5V
018 vy =5V - _
) 98LI SVR
FRUEEET e
1 ol olp
+
i T T I+ +20V 102 JABO-03A
1 7500 sev B
- 99RI +] 99 9VRI
021 A02-348B '“)\ +SV +5V 99RI %ls:c-lf *’?s.sv
*_I_secs | _98ca—98C9 +

/[: 15,F AN eluF (6) ggs%

+
15,F +5¢6 V
= T 1
gLz = =
= M -
sacl \L 98c8 98C9 98€10 028\, -20V 5 ~
ls,F .l,. .| uF 2 18uF 7 W T savmi 18v
+ I ¥ isv

$%a -

34B +5V W -1s5v

> +5V 98C2
15.F
!.L 99C! _L 99cnz 99CI4 p 15V

T 98VR2
154F (3) = A
I —— 251 [a3] vaso- 148

orawn_JaxZa e Jo-2-77 RNINERIBISIN  WRITE CLOCK 806 KHZ CODE IDénT

CHECKED TO 9467 MHZ 19333 83322680 J D
enaineer | £ ) 1,0, LN if/op " DIAGRAMS

arenoves] 7 owision | TYPE: cLsv Loc azaol ™ on P o3 [™F0-13

4 l 3 A 2 | 1 REF s3215701



—
4 l 3 v 2 I 1
+5V A4R3
3038 ¢
+5V A4R4 ona 058 yc
. 23,7k S PHASE/ FREQUENCY
‘ ‘( 2. 100 k& DETECTOR
4"0 A4RS 390 pF
2.2 k@ A4C ot DET
i oy 1 vy 1 238 i3
035 A03-334 2483y = (00D + EVEN DIBITS) 10 3\( oerecToro 2 —
. 140H 3 A 2
9
o 2] Baa 2
166 ps peTeECTOR[
A4RT +8V  A4RE F—— 1 ¢
2.2k2 4 1kQ _—_I ) -
I T B
. b3 4 5
A4C2 100 k& 9O PUMP OB 7’A)
180 pF l“ 25 =
4 TPU L e
I A—
+5v L 9| 1a08 0
140H 8 __ 5| 848
22k 4 10] Bac
C3R2
228 \\ -0DD DIBITS
035 A03-128555) L +2 (808)
DIVIDE BY 12 22 k&
CNTR -4 L Bl +5ve—wm—3 |8 L
+5v e, 158 lu T ° ] rean
t 22ka 3 Fodiatd T L O caa
NOTE: P a %2| gf'_ls 2505 t2 L2l ofo® INDEX REF CLOCK (403 KHz) 3H138 152 Bos-3ia
CR NO AS SHOWN FOR HFRV L 3100 qof4—
REV P 8 ABV = 12 |
CR NO 034 FOR REV N 8 BLW 99 Lo 140K " 1 .
: T cayls 13] sap 2] Jao 3 +SECTOR CLOCK PULSE (806 KHz) 33268 g, gog.i5a
R
T P -
o 17 2 | ka,c2R8
———l—] S 51e1 2,C2RI + READ REF CLOCK
—- b X Wa— REF CLOCK _ 5»29B 062 a06-248
- . (4084 MHz)
FF | kQ,C2R4
2R8 s '3123; +5V
100 k& —_3—83"' ol Slel 2,C2R2 —~READ REF CLOCK 238 > n06-238
68pF R ’ i (4484 MHz) 7
201 2023 VOLTAGE CONTROLLED OSCILLATOR Ts ey
% 9,67 MHz NOM. -
won |wFzes| TPT pm— oo TR oo oo - - s foizs |5 ]
M- | | 2
2R5 +5e6Y }% __T BICI 3, 62 &
Cay) uF ! CRI ol 5|-r 7 10,
kF CVR | +SERVO CLOCK 7 MH 128
20 .l, /s | Ol 40] one | , || B = ne 12 LOCK (9267 MHz) 013 A0I-278
@/__L_W_ *) 71 BlA % : L 12 Boi-238
8 =B ! s
T 4 g0 ka BIR4 r—|- =0 13 4,84 MHz CLOCK B e
- 13 2708 | 15 ?.
I VWA
Ol uF | %25 VR
2c6 $ T 1
JOluF 2R 1 Licoa L BIRl 5 BIR3 | .»ggsn |Bs";sa ='®
ObF—arsg.2Rr-isy 1 $2.87Tka $6I90 2147 D .
= el | ol uF I BIR? =
|il3’4n 100 & 1 IVRI BIRS jg-_ T WA
2RIl K@ 1 b R | 261 a
2R2 1= 3.6V LR I [CODE 1DENT
398 | 2CRI 2VRI L s
+5Ve— WN—"—Pp—-g 0 e e e e - - SECTOR, INDEX, REF AND 19333 83322680 J D
= : WRITE PLO CLOCKS
NORMANDALE CROSS
DIVISION LOC:A2A0!1 |REFNo  OI12 |[sweer 2 Pace |~ 14
4 I 3 A 2 , | 1




N S— S—— S— ~~
4 | 3 * 2 | 1
r—-—r—"~"~>"""7"""™>y 7~~~ 7= _]| VOLTAGE CONTROLED OSCILLATOR
| oIt 5 | 19434 MHz NOM.
e sl 1o |
12 ] 10116
ot DET 100 kQ | I\J3 )l—————-—o DIB 14, !
W .
E3A 5 100pF  WOIuE :_ 2 SR s o - |-2
1 00
3 ) DETECTORIO,— —==1=7 3 I
A (0= 4R3 34%3 F | |
o3 p TPY Dic2 | 2DIR4 DIRS
12 1212 | D[R, Tome lome awf L | | S26ia3ieza
veTECTOR[O W T | I 3387 kg 36190 §I T |
s e 88 Wur | = [ nmsn—
—:D | 261
1 10 4R4 Ol xF | DIR8 A
4O cuarce | 0] 100 ke | 2N\, |—-=L s I | 2}:Rl 39 0 !
1 v -
acd =
e _p* T Bt >2 B b= 36V ~5VR _Jl T @
L - = 3|, AR4 .f',‘i% 4Re b e e
- 4 h_ - - =
L -
4C6_ 21,00 kQ _ 4 2 [ECC—TTL]
Ol uF 3 4RS 18V 7 l 2 L:)TOEC:-&TE’TL 12 +HIGH FREQ CLOCK (19,34 MH2) 308 |75 go7-o9a
215 Q,4R9 a® O~ —] D38
AN D2RI FF
1002 1kQ 10131 | 6|
4RT 1008 4y 5
\are | Tka ig:;’“o 3 e
AA— - 9 "
4R6 sV R $Db2R2 25 VR -
398 4CRI  4VRI l5 S ka Tz
Ep S ] =
————  _sv
+
-
g -
64 TPX
S
2 JE
FF
67 MHz) 9 i
012 A0~ 128 —2783y +SERVO CLOCK (9. Hz . o 5]
. 140H I o0—
10| bpac R
T
L -
o TPW
2[5 e Y
FF
+5V 175k
48
E4RI e opd
2.2 k@ R
Ne 29Byy +TIE HIGH P 12
? 140 \ !l __+WRITE PLO CLOCK 5288
13 D4D (9.67 MHz) 7
JCODE IDENT
SERVO AND READ c
Fpy A 19333 83322680 |[J | C
NORMANDALE ICROSS N
DIVISION Loc:A2a0l [FEF N OI3  fsweer 3 Ime 1-15/16
4 1 3 A 2 1




| 1
REVISIONS
REV.| ECO. DESCRIPTION DRFT. | DATE |CHK'D
A |PE23000 | RELEASED
REVISION STATUS OF SHEETS . 5 mup‘furz SCHEMATICS ce |2-8-89
1{2(3]|14[5(6|7|8]|9|l0|II[i2]13]14|15]16|17|I8(19]|20 ‘
A
D D
Cc Cc
> S
OIA \\ - 6ND
e
028 -20V POWER AND GND SUPPLY TO HEAD ALIGNMENT
. '—'9>—"‘ ™ CARD WHEN INSTALLING IN A2
B 338 » +20V B
34A . -GND
7.
348 : +5V
I +5V Oll AoI-14B
A A
onAN I, g e B[4 FTU/HEAD ALIGNMENT CARD cooe IoeNT
CHECKED SLOT WIRING DIAGRAMS 19333 c 83322680 G B
ENGINEER | { [‘)‘A‘ 4/”/7 3 [CRoss Rer SHEET PAGE
APPROVED| | owision LOC:A2A02  |NO 02| | oF 2 I 1-17
4 ] 3 4 2 1 q REF 8325702
~—— & » N

e



N e ‘\./ S~ - e
4 1 3 v 2 l 1
rr-—-—-"-=--"-="-="-"""-"="="="="="="-"==- - s ="
1 1
1 ]
A A02- | HEAD ALIGNMENT CARD 1
RED Y=\ 09B.. —HEAD ALIGNMENT OUTPUT SEE FTU MANUAL FOR \
263 JI04-1 1 > DETAILS '
1
us
N wr i 3>+ HEAD ALIGNMENT QUTPUT :
[ 1
263 W04-2 BLK 11 08By -GND ;
1 I
SHIELD 10B —GND
263 J104-5 I »— |
1 = -wriTe protect | 492
1 T ¢ » 13 BOI-03A
. - :
032 A03-238 | isey +seavo oes ,
1 I
032 A03-258 ! 158y, - SERVO DIBITS ]
1 |
! I
1 1
b e o ]
NOTES:
A 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
‘ODE I1DENT
FTU/HEAD ALIGNMENT c
CARD ST 19333 83322680 | G | B
NORMANDALE CROSS
DiViSiOoN wocazacz |5 022 fwer 2 e 1-18

4 1 3 r'y 2 | 1




4 | 3 * 2 | 1
REVISIONS
REV. ECO. | DESCRIPTION DRFT | DATE [CHK'D
A |PE23000 |RELEASED-CREATED FROM 83214803, REV E ./ N
REVISION STATUS OF SHEETS (o fressssslsasro a0 YN R W
'__C_PESSQQQ CHG IC FAMILIES €B_[10-15-79]

D |PE55986 | CHG RES VALUES TH 2.4-79
1[2]3]4a]5]e[7][8]9]io]it]i2]i13[14]i15]16]i7]18]i9]20 T o cﬂj:;_m%]
aAlafala

D B|A|B|A UNUSED LOGIC ELEMENTS D
clalBlc ELEMENTS [ LOCATION | piNS (5
324 D2 1
p(A|B|D 339 D5 7
ElE[E [E|E
UNUSED DIODE PACKS
[(LocaTion | PINS ]
[ 83 [semsstomiz |
338 \\
7" +20V
—l-ts.a uF -L
c T _ T oavF PN c
a7q 1]
172w 722 uF [r2vR 10 ka
= 357D+ +12V
VRS
T T .| uF
- 348 <«
N +5V .
I I L L iur
T T T
olB 3, - -5V
W uF
B! I B
h(d
10kn
-12VR],
356C. -12v
VRI \‘/ | uF \1/
- T I Y L —
028y, i
6.8 uF b Loz
I T PA
OIA \\ T
77 ‘-J__
TPZ = .
A T A
34A
4
APPLICABLE TO HFRV REV P & ABV
orRawN__|M.ANDERSON g -|7. — [CODE TDEnT
CHECKED FINE SERVO DECODER 19333 c 83322680 | J | E
ENGINEER ! ] DIAGRAMS prrem——— e i
APPROVED ] j DIVISION TYPE: HFRV LOC: A2A0Q3 |no 031 | oF 5 I 1-24.1
4 | '3 4 2 1 REF: 83215703
S ¢ » e’ S ~— L4 L S~



a ] o <
— ~— ~— S— ——
4 | 3 * 2 | 1
P
~DIBITS 202158 A
=)
+DIBITS AO2-13E —
D D
TPQ
34® AGC _CONTROL A R
10.Kn W% Lo o +12 Vv
100 k7N 270 P
ﬁ = - TPK
/A ;
- JAO3- p n-5_9P-C6 7 2V qp-ca [
238 238 \\+DIBIT 2
292 @) 018 — > € _Kmtt:s 200 0 e ()33
100 1 .1 uF 3
gha S, S
= 1 kA 3 I $2.15 k $2 2w
3249 0 4 12 v 22
L35 )
Cc cR2 e (o]
4.99 kn I
I o8k : 200 0 i
$249 0 3 4
-12 v :,1 «a e $2.15 kA 32.2 kn
12 +12 v
258 258 \\-DIBIT 14 1 QP-C6 9
202[A3 8- 028 =N > 1 T 107 \e 130 e
o >00 n QP-C6 12
—» 268 100 0 200 0 T &= -
292p3jus-01A = )———NC L Y
24 I
292[p3)ys-028a =2 5>————NC 3650 333k 3500
B NTRY +5 v L /
< A
Wa sy $9.53 kn
+12 V +12V 45V 4700 pF /V/ﬁ/ /M’,/J
31.6 ka0 b {/ M
5 ™~
— ——
‘ (M by ) /f”’ /W
31.6 k0 [ e
12 v 195 e
NOTES: DA +SENSING _DIBITS SH-31A_ ¢
A , 7 A
A REFER TO CROSS REFERENCE NUMBER 341 FOR s N 24
CABLING INFORMATION.
A DIBITS FROM SERVO PREAMP
/5\ To HEAD ALIGNMENT CARD. SEE CROSS REF NO 022
FOR DETAILS MAGNETIC PERIPHERALS INC. SENSING DIBITS AND NSreRATIONS c 83322680 J | E
6D ST covonwon AGC'ED SERVO SIGNAL = — —
(97621 Loc: Azao3 | 19333 | . 032 [seer 2 [" 242
4 [ 3 4 2 | 1



™T
7 Y AGC'D DIBITS
) O]
1€ - K (2 V P-P_@NULL)
MG\ﬁ B é(fp ce 1 uF @
.1 uF 5
14 2.10 kA
1T
2 .1 uF —_
1k 22.15 kA 2 =
$210 +20 V +
1
$680 N $'1 uf
4.99 kl 6.98 ki 549 0
12 v 210 kn
= 3
= 12 v $ hd RS
2 810 2210 0 '
=
10 TPU
32 (8) € E.r:oap-u T
1 uF AGC'D DIBITS /¢
(4 V P-P @NULL) 35
2 v
-12v I
1L
1S3 %F
B 200 2 12 v 10 ka TPL
) 7 : T
— - .
CRP- - OP AMP POS. PEAK DET.
@( 2|CRP-B3l45]46|CRP-B3 1, 3_|, 387 @3"
i L 10 ko A3l
ZR4T0 oF g
= 232 k0
45V
12 v
3] i4 3 14 12V
180 L ™J
-NEG. PEAK 3
r200 0 232 kN
3 NEG. PEAK 051@34
$2.94 kn
1 SIS470 oF 10 kA
12 v =
12 v
MAGNETIC PERIPHERALS INC. TRACK SERVO SIGNAL AND s c 83322680 Y|E
@D 5L comonprn CYL DETECT A ANDB
CODE IDENT | CROSS REF PAGE
(9762) LOC: A2A03 NO 033 ]snm 3 1-24.3
4 I 3 A 2 | 1




S’

"

4 ' 3 v 2 I 1
3|
)
1000 pF
TPH
NULL ADJ
POS. PEAK DET. T
33 (FyR0s A
357k0 1371 TRACK SERVO SIGNAL vy, 098 og3a08-268
RICO
JAN F .87 kn
NEG. PEAK DET.
33 (G v 3830
O 14.7 kO

= XCR4

TPG +5 V
T | A kn
+CYL DETECT By 088155 gos - 278 C

TPF .
+5 V
1 k0,
+CYL DETECT Ay, 07895 pog-288
470 0
TZZOO oF b crs v
+SENSING DIBITS
3z (oyRenesn 2V
2:87 k0
AGC > S RIOI >383 N
ADJ $4.02 k03 4
N B
S
*30.1 kN
210 kn
e
10 kn Y|
1
.1 uF e
12 v
VWA G 8)
10 kn oraMp 7 AGC_CONTROL
5 |, 324 —<:> 32
NOTE: i 71
A TEST SELECTED RESISTORS
4.22 kn 12V A
PERIPHERALS INC. "GrERATIONS c 83322680 J |E
€D SR covorwon CYL DETECT A AND B R - —
19762) Loc:a2a03 | 19333 | F8%0. 034 [sweer 4 |"1-24.4
a ] 3 2

1



S~

4 | 3 v 2 1
D
34200 \2 A, ,
kee o 470 0 ey
5% -
12V
| 13 2n 45V
2.26 k0 +
3 B o g
+ POS PEAK DET, GATE OJ 35
By ™Y
o] Y
L 1000 19.5 kn C
| 4
825 0 g3 oF $28.7 kn $R102 sy 1)4 +EVEN DIBITS $>-11B 153808-04A
. -EVEN DIBITS
. v 2[5 5 E 1B 35328 ¢
. ] 68 0F L FF +5 VvV +5,V
33 O AGCD DIBIT 2.2 kil - 175 270 n 270 0
(2v & NULD) ROVENL 4 4 5 16 1% | E5A +(ODB+EVEN
BV 162 ga N s 3 6| s s DIBITY 108 ¢
B4 s 7] 195 |1 LrOP0—0 < >
-3 KA d T Qg2 O, | 7Y
- 7
278\ EXT INHIBIT
194809-138 2183y
A +SENSING DIBIT TPX T3 8_ é) . o
1 -
33 @_A_GC'D DIBITS / T T oL 114 5 ODD+EVEN DIBITS 334 182808228
(aV P-P & NULL) 1 kA ] 9 = 124p 5 012A01-048
1 kA 1 |68 o] .E= FF
J 33 pF 175 -0DD DiBITS 128 -
B 1 (6) cen S>-128 012A01-228
= 825 0 324
11_LR003 +0DD DIBITS 32
1z v R103 .
2.26 k0 $28.7 kng ? 3
1 1 -NEG PEAK DET GA 33
100 1 .
5V
19.6 kfl /1
NOTE :
A TEST SELECTED RESISTOR.
A
NORMANDALE
MAGNETIC PERIPHERALS INC. TRACK SERVO SIGNAL OPERATIONS c 83322680 J E
@D S bin comrompmony T CODE IDENT | CROSS PAGE .
(9762) LOC:A2A03 | 19333 |rerno. 035  |SHEET 5 |1 545/24.6
a 1 3 4 2 ! 1
¥ F) N



[ P\ o ©
\\)“/ ; ~. pa—— M ——
— —
4 | 3 ‘ 2 | 1
REVISIONS
REV. ECO. DESCRIPTION DRFT.| DATE [cHK'D
[ A _|PE23000 |RELEASED
REVISION STATUS OF SHEETS : Diotan—GoRREGTIOn LN O
112(3(4|5(6|7]|8|9(I0]I1]12]13]14|I5]16(I7|I8]19|20
alalalala
D A
C UNUSED LOGIC ELEMENTS
TYPE |LOCATION °‘:.T”':;JST)
175H cl 5,6
4049 €2 10,12
200 B2 6
- MAINTENANCE SHITCHES AND
ULT INDICATORS ON CARD EDGE
091 AO9-328 32By\t42V a2y
+20V
’—\/ = e
©
° 3983 +5V T v sv
99¢C1 -99C6
B T.our TPA  TPZ
MAINT FAULT CLEAR CLEAR[E OlAwL —GND = T
NORM -
VOLTAGE FAULT CRI 34A.\ ~GND
WRITE FAULT CR2 S
HEAD SELECT FAULT CR3 0IB\\ =5V =
WRITE OR READ FAULT CR4 ? _L 98CI-98C4 -sv
-— NOT ON CYLINDER AND CRS Ol uF
(WRITE OR READ) FAULT T+
02B.\ -20V =
= -20v
091 A09 -038 3By - 42v —42v
z
o
A
DRAWN 3-4 fco
o G. £agwe[ 347 ROTINRISIN 1 caro OF TeNT
DIAGRAMS 19333 83322680 | E | B
ENGINEER /é‘ 2.4
AprrovED owision | TYPE:EKFV Loc:aza0e [W ™ o4 |71 o 5 | 1-25
4 1 3 ‘ 2 | q REF 83215704



JABI-
273 @Jlm-osn osA; 09B\;\ +WRITE FAULT | — X
08A\\_+WRITE FAULT 2| BaA WRT FLT
WRT FLT
C2CRI 2RI +5v
@’/ 270 Q
—MASTER FAULT CLEAR FAULT
o44®—<} SUMMARY
|
10
JA8I- HD SEL FLT 4 143 6 + FAULT \\ 08B
+MULT HEAD SELECT FA »>—— 112 BOI-07A
zez@alm-on osA; 148 EAD SELECT FAULT 1 éﬁ 2 13 2 B3A
5
12 ~
Cc) 044

HEAD SEL FLT O

0 C2CR2 +5V

A7 C2R2
140 m" 270 o
9 cac \y

13
I3A ((~WRITE GATE'3 k4 1] 141 12
122 BO2-27B —)) Oy 2] c3a
WRITE ¢RD FLT  +5V
~READ GATE
122 Boz-20a 2B IS foad J
0a3 @ ~ VOLTAGE FAULT
12
B p°
I0A \\~ON CYLINDER 9 4
B09- 03B —)
193 B0S-03 [~on cyL e (w+Rr FAULT)]
+5v
D2CR2 D2R2
+5v I P
C3R2
2.2 kQ
C3RI 3
09A \\~MANUAL FAULT.CLEAR 22 k& 4 141 6 13 12 -F A
252 [A3] yABO-02B — 5 c3B éﬁ; AULT CLE %}ﬂ 194 BO9-31B
_L cacl
I 0l uF
12A \\~CONTROLLER FAULT CLEAR = —
122 B02-30A == ALY 1eAD SELECT , WRITE + READ co:;;;g c
: AND CYLINDER FAULT 83322680 BlA
NORMANDALE CROSS
DIVISION LOC: A2A04 | REF N0 042 SHEET 2 IPAGE 1-26
4 1 3 A 2 1
—— q -
» ~ ~ N L @ —




. o &
a °
N — e —_
4 i 3 v 1
+20v +5v
A2R2 [ A2RS
820 o S 1 kQ
+5V
t A2RI
a
Lal
A2CRI 100 k@ A2R4 ] A2Cl
6.2 v 80,0 kQ 261 0l uF
azvRI | 2R3 ‘ +5V
v = A2R6
464 - 2 1 kQ
+5V A2R7 — VOLTAGE FAULT B
1 1610 k2 o078 e
azre . — VOLTAGE FAULT @ 04z
121 k@ ARl +5V
L " 2.2 k@ AIR2 +ov '
+20v ° 2 Ik AIR3
A2R9 ATIN 1 ka
t 590 ka 12 5 L 173H 3 4
7 < | ] A 173H +VOLTAGE FAULT
A2RI0 AIB 06
1610 k& 5 NC
A3R3 L + L AlCI + 5V
13,0 ko = == 33 ,F
' A3R4
- a2v 1433 m‘% L 4.9“;?“ e aIRs
1 le3ms 12 10 Rl gr
= I73H \8 -
9 J Al N
VOLTAGE FLT
N -[t~up To spEED)
+42v A3RI f 9 ! +VOLTAGE FAULT
t 13,0 k&2 12 TPB 140 3 11 |200 10 ]
e 8 2 DEA ot + NC
- (e) +[(~UP TO SPEED)
A3R2 v
1633 kQ +VOLTAGE FAULT] __ |58
AIRS -, 104 AIO-05B
A4R2 = -
1,10 k2 2 W I k2 102 AlO-23B
/ —(~
! RCVR 4 TN (~VOLTAGE FAULT ) 0sB .
A4R3 162C )R
-5V le21 kO I A4 _A5
_/__O
= i
A4R4
5,90 kQ
_ A4RS
20v 1e10 m‘%
058 =
NC
A4CRI A4RI
id
14
it 10,0 k2
-5V A4R6 A4VRI 80,0 kO AGRES Aacl
820 o AP 62V 261 Ol uF
A4RT
1 464 o
-20v =
- AULT CLEA B -
044 (a)——MASTER F R CONTROL DATA oo et
PEED : VOLTAGE FAULT 19333 83322680 | B | A
24B \ +UP TO S L
104 AlO-21B )
7 uo;mg:t! LOC: A2A04 |#erNo 043 [sweer 3 IP‘GE =27
4 1 3 4 1




—FAuLT S>OME 104 Al0- 128
194 BO9 - 338
252 [a3] sag0-01A
D UNIT READY
258 - 13
194 BO9- 078 SERVO_READY
140 ]
i2| b3D
+5V +5v
B2R3 B2R4
- 2,2 kQ 2,2 kQ —
I
+FAULT 13 | 200 12, 10| 141 8 1| | 200 2 , 9| 200 8 3 - READY 128 _
o042 (c) 200 + 2 e3¢ 202 + B2D &S >>— 252 [A3] vas0 - 134
103 A0 21a 168 +START + UNIT READY < 26B |\, a0 pap
— UNIT READY ., 25A
C NC (o]
~INITIAL
124 B02 - 028 0B INITIALIZE
) +5V POWER UP MASTER CLEAR ¢
600 ms
IRI
22 Q L
IR2 1R3 B2R!
22 k@ 262 kO 242 k&
c
B X 1cRl 3 [ 200 4 T\ -MASTER FAULT CLEAR @042 043 B
A K
ICR2 ICR3 a B28 |AS4
Bl Bl
B bt
+POWER UP MASTER CLEAR 03A
=) NC
L R4 Ley < B2
60 nF 10 k@ B2R2
—POWER UP MASTER CLEAR .\ O7A 053 AOS - 288
3RI
- 4.7 kQ @os 102 AIO - 158 —
CLEAR
v
o si
A m. A
- [CODE IDENT
~ MAINT MASTER CLEAR BLMMBERALY  MASTER CLEAR, UNIT READY 19333 | B | s3322680 | 8 | a
AND FAULT
NORMANDALE
DIVISION LOC: A2AQ04 o 044 |sHeer 4 l”‘\“ 1—-28
4 l 3 A 2 1
"i ;/,
S v * A — ~— "] ”’\ -~



¢ o )
Se— N R —
a i 3 v 2 I 1
+5v
D4RI J_
$10 ko DA sy
28A —PLUG_VALID D4R2 9 |4049N\2 74049 6 1
252 [a3] sABO- 1A 222 dod 104 E3R|
100 k& 3
+5V
+ PLUG VALID 238 . nen-228
Lezr ~ PLUG VALID Y h
10 ko S8 232 ynsz- 224
_ E2R2
252 [13] sag0 - 124 172 SEL ADD 4 3
100 k@
rev s :Et :gg : >——:'Ii 232 JAB2-26B
S22 232 yng2-264
1 pars
10 x2 560 35602 35603560
D4Ra 2 s 5 E3R2 7 E3R3 7 E3R4 S E3R5
- Al
252 [a3] yago- 118 LAy —SEL ADD 2 - 4049 4045 &
100 k& 1
+5V
| pars _L pacs hl SE'I: :gg : A)———:g: 232 JAB2- 248
10 ka &0l uF =S 232 JAB2- 24A
_ D4R | 5 4 2
252 [A3) g0~ 144 2283 = SEL ADD | 4043 ifs0as
bey 100 %0
] T
210 ko _L.%ZICZF 232 JAB2- 23A
* $560 $56 0
ISA . - START E2R4 | 7] 408nE. 5 4 56 0 $56 0 p:
252 [A3] uABO-05A Eac 214049 E4R| | E4R2 { E4R3 ] E4R4
100 k@ + START 16A A s
»—— 045 A04 -28
Al =
045 A04-i6n 22Byy + START
+START ENABLE 1B Lux yaga - 428
— START ENABLE :: 3R o nez -aza
26A \\ - WRITE PROTECTED 9
104 AlIO-13A —,
140 8
lo | b3¢ s ) + WRITE PROTECTED BA L ne2-288
. ~ WRITE_PROTECTED 3: 32A .o ing2-26a
56 23560 3560 3560
EIR2 { EIR3 J EIR4 1 EIRS
+5v + SEC=32 24 e 0oa
DIRI i: 182 BO8B- I3A
4064 k@  pR3 . 182 BOS - 148
- ( SEC 470 o
233 Jag2- 41 ZTB.yy =( SEC 30 +32)
56 0
DIRS
DIR2 470 0
233 JAB2-41A ZTAE +( SEC 30+ 32) W
C e CONTROL DATA [CODE IDENT
05A\  + INDEX = O RECEIVERS AND 19333 83322680 | B | A
82 A08- 138 258y oo TRANSMITTERS - I
DIViSIoN LOC: A2A04 | REF Vo 045 [sweer 5 PaGE |-29/30
4 ] 3 4 2 I 1



4 | 3 2 I 1
REVISIONS
REV. ECO. DESCRIPTION ’ DRFT. | DATE |CHK'D
A |PE23000 [ RELEASED
REV'SION STATUS OF SHEETS B |PE48918 | CHG DELAY ON CARD GR |4-4-78
415|6|7(8(9]|10|lI}12]13]|14]|I15|I16[I17|I8]|19|20
A
D
NOTES:
TYPICAL CONFIGURATION FOR
TERMINATORS AT-C2A, AT-C2B
AND AT-B4A AS FOLLOWS
2. DELAY LINES ARE CONNECTED TO JUMPER BLOCK AS SHOWN
c IN DIAGRAM BELOW. ACTUAL DELAYS ARE SELECTED DURING
] 2 MANUFACTURING» THIS DIAGRAM SHOWS TYPICAL CONNECTIONS.
DELAY TIME FOR EACH DELAY LINE PIN RELATIVE TO PIN 6
x: 3 INPUT IS SHOWN IN CHART BELOW.
DELAY_ TIMES (NS)
4 PIN 81 T A2 |
5 5 10
13 4| 10 | 20
= 3| s 30
R § 2 20 40
| 25 | 50
UNUSED LOGIC ELEMENTS ::l 7 31 30 | eo
TYPE | LOCATION|  OUTPUT e :? 22 ;8
PIN(S)
¢ GND -5V o| a5 | 90
145 Al 9,10 9| 50 | 100
164S D2 8,9
B 10104 A3 2 TPA TPZ
10102 B2 9,15,14
10125 D3 12,13 OlAy-GND
10131 B3 14,15 —eno
200 E2 2,4,6,8 THRU Y 300 anD
- = +5V
058 {{-GND 348y +5V
] s99cz,99c3
068{{-GND T.m ut
098<(-GND
- 118<C-GND OlBw =5V
-5V
138 (0 GND > L saci-sacs secg”
158{C-GND Ol p »
17%3-on) I 1
02B\\— 20V = —sov
298\ ~GND ? 98C7
220,-GND | e
33B\\+ 20V B
238y +20V
A __ssci
N T o0l uF
oRAWN  [MANDERSON [3-Y-77] CONTROL DATA DATA LATCH [CODE 1DENT
CHECKED 77 , DIAGRAMS 19333 c 83322680 | ¢ | B
ENGINEER Wedeo |28)17/79 X e
apprOVED| TYPE:HLRV Loc:Aza0s [wo o 051 [T o3 |'“ =31
4 | 3 + 2 1 q REF 83215708
~—— ¢ ! S~ e’ N I3 ﬁ ~—



8 N %
~—— —— e S
4 | 3 v 2 I 1
AT-B4A-4 AT-B4A-5
AT-C2A-6
N ANALOG DATA 12 14 | 9 6 | a 2
263 [A3Juio1-098222y) 08By A—7 RewR RCVR RCVR O+ ’
¥ ANALOG 3 ] tons | o] tone f - ] 10116 .
263[A3)] JIO,_OGBO‘IB» 0759 DATA ) A4c z , A4B , 511 asa |3,
< 1629 VR
100 © A3cl Ceoa
AGRI  bA4R2 390 pF AT-C2A-7
$100 & F
) L A3R2
AT-B4A—6 5383 0 DL- BI
L A3RI 9
3383 Q ‘l 50 ns
78 [543 [2]1 I3[z [11]i10
AT-B4A-3
-5v L
| sa ] es |
II 12
T
—MFM READ DATA 048 062 AO6-09B
-
1 ict la
~el uF 5 >
D 1
o 12
10104
10131
% $it B |, BEuE sl )3
! F o —
R A3R!
- L 15 390
+20V AT-B4A-7 AT-C2A-5 sV
S Q TPD
220 TPX TPY 39 0
+MFM READ DATA 03B
062 AO6-10B
T A3R6 >
Q
3es AT-C2A-4
of WF )
[
I 12 4 |4 2
IR6 IRIO —H—C] RCVR ] RCVR
1k 680 10116 iolie
a3y cac 15, 511 caa |3,
siR2 N5sVR !
Lsvimu 100
RIS ECL=>TTU 4 + ADDRESS MARK DETECT
1uF | S1002 10125
LIRS ich: | 2 | 102 a)os3
AT-C2A -3
Q2 5268\
AT-C2B-2
TRC
Do 228 ADDRESS MARK DETECT S 6
263 [A3] 401-09A =D ==3>— M + RCVR [~ ]
10116
058y 218y + ADDRE: 10 ] 7,
263@ JI01-108 )) > SS MARK DETECT 4, C3B /
e A ANALOG DATA TO CODE 1DENT
AT-C28-3 AT-c2a-2 READ DATA 19333 83322680 | A | A
Loc A2a05 |FFNo 052 |seer 2 Ims 1-32
1 3 A 2 1




4 | 3 v 2 I 1
+PULL UP A\27B -21
sy HEB_ 112 BoI-218
*5V E3RI r"ré
§3R'n 3.3 k2 A~ +5
[
D 31B .\ -READ GATE 13, EIR2 EIRI D
122 B02-29A=—) a0 \ut |, EICI  $26.kQ <,%2—;';—2‘“—
1500 pF
12| E4D 104 41 \g_ 13| 2002 T ’
9~ E3¢C E2F N ~(LOCK TO DATA +ADDRESS MARK) 3% 064 aos-228
+5V +5V
£IR4 12 L__Bo E4R2 4
ss [ 100 $ +ADDRESS MARK 28
- 1ka I S5 . o s 6 +ADDRESS 5328 _
B~ EIB S A
N
To7 1S
T? 1’:2 S
I B
<
- o TPG
140 8
of Eac
¢ A 555 ¢
pl
- POWER UP T S
288 MASTER CLEAR = ’/ ¢ &? .
044 AD4-07A ), (O
TPF
> 4 ¢
140 3 3 141 ] ‘
+ Al ARK DETECT 2| E4A E3B
o052 @ DDRESS MARK 5 TPE
-
B B
NOTES: +5V
REV D OF CARD AS SHOWN. EIR
REV C 8+66 k. 7%l5 kQ
REV D OF CARD AS SHOWN. +5V
-— REV C 249 us 20e7 us. EIC2, -
680 pF 5y AIR2
16 AICI 12.7 kQ
1000 pF
. AIRI
D— 1 kQ I"‘I
17 s s 1 2
3300 pF T *dpus > ss 6 ]
= 195 |
A 30k AR T 2 A
AN
+3.0us
CONTROL DATA oot et
LOCK TO DATA AND 19333 c 83322680 | c | B
ADDRESS MARK DETECT
CROSS
LOC:A2A05 |ReFno 053  |sweer 3 IPAGE 1-33/34
4 1 3 4 2 1
— € e ~— ~— — G ) —
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- — — —_
a | 3 ¥ 2 | 1
REVISIONS
REV. ECO. DESCRIPTION ORFT. | DATE |CHK'D
A m‘ RELEASED
REVIS'ON STATUS OF SHEETS B |PES5604 | CORRECT D!AGRAMS CB [2-8-80
€ _|PE6O250 [ cHANGE BLZV €8_Jo2r.ed
112(3|4(5(6|7|8|9]|l10]II|I2]13|14|I5]|16[I7|I8]I9|20
Alalalala
BIB|A|[A[A
C|B|C|A|A
NOTES!
I TYPICAL CONFIGURATION FOR
TERMINATORS ATA3 , ATB2, ATB3,
ATB4, ATC3, ATD4, ATE2
AS FOLLOWS
[
13
L3
+20V
13 : 261 JA8I- 138
6 [335 +20V
_Wv___]__o SR +20V
2700
11
+I5V
] s +_sser
99VRI ‘F 15V
. GND -5V 3 15 pF
NOTE: |
2. SEE_LOWER 1
LEFT CORNER  1pa Tpz 028 aov = .
A -20v
UNUSED LOGIC ELEMENTS OIA ((—GND 98RI
> 2700
HRU
TYPE | LOCATION | OUTPUT T 344 ~GND = I5v
PIN (S) >_GT 98C|
0539 98VRI ¥ |5v 15 pF
10131 E4 2,3 068 —GND sv
0116 El 14,15 078{{-GND * 261 JABI-1IB
10116 c3 2,3,14,15 QBB>>-GND =
10125 D4 4,5 115(-GND 238 5y 5V Soca 59C3 5504 v
2583 -GND 15 uF Ol pF 001 uF
288 -GND
2984S-GND
DELAY TIMES (NS) 305 ~GND
PIN™®1 [ 4z 318C(-GND OlByy, =5V -5y
= 98C2,98C3 93c4-93c15 98C16,98CI7
5 5 10 2B\ -5V 5.p OcOILF
4| 10 | 20 7 s s
3| s 30
2| 20 | 40 1
. DELAY LINES ARE CONNECTED TO JUMPER BLOCK AS SHOWN ! 25 | 50 - —sv
IN DIAGRAM BELOWe ACTUAL DELAYS ARE SELECTED DURING 13| 30 | 60 261 JABI-03B
MANUFACTURING« THIS DIAGRAM SHOWS TYPICAL CONNECTIONS.| 12 | 35 | 70
DELAY TIME FOR EACH DELAY LINE PIN RELATIVE TO PIN 6 ||| | 40 | g0
INPUT IS SHOWN (N CHART BELOW.
0] as 90
5 I
s 0 00 orawN  |M.ANDERSON READ PLO [CODE 1DENT
CHECKED DIAGRAMS 19333 c 83322680 J c
ENGINEER Qf#'ﬂ* é’ CROSS REF SHEET PAGE
apprOVED| T DIVISION TYPE:BLZV LOC A2A06 |No 06l lor 5 1-35
4 | 3 A 2 | 1 ReF 83215706




+5V
AT-A3-5
A4RI
178 kQ
-DATA A4R2 — T\
038 STROBE LATE 2637 k@ 10102 3 4
123 BO2-33A ——), v 7 A4B ? 10104 \ 2
—Q 5| A3A ]
A4CRI $ A4R3
33,48 kQ AT-A3-2
r5V L AT-B2-6
0 \ :
hdRa 5.1V Pl ~ 10104 ) 14 m * DAtA STRoBE 0y
178 k2 33.48 kQ 1 , , Di STROI 063
—DATA A4RE 1 A4RS o} 3¢ ) |
048 STROBE EARLY 2.37 kQ AT-A3-4
123 BO2-31B v
A4CR2 “
4 — 10102 \2, 6 |
- 54 A% ’ 10104 \3
7 A3B
DL-AI
6
a— =~
,5 ]4 ls |le AT -B2-7
9
£~ d AT-A3-3
AT-B4-7 AT-B4-5 ‘
AT-B4-3 AT-B3-4 AT-B3—6
09B .. —MFM READ DATA 12 14 ‘ 10 7 6
052 A05-048 22 R 2 RCVR : RevR O * RCVR 4 q 10102 \3 12 9
] 10116 2 s || rons s ] 10116 7 838 + A -
10B \\ +MF 4 1 [ 9 6
052 A05-038 ——, M READ DATA " B4A B4A BaA 6 C_/
AT-B3-5
AT-B4—6 \AT-B4 -4 AT-B4-2
1 7 5
012 AOI- 248_2%Byy + READ REF CLOCK L0 ] v , 59
10116
—READ REF CLOCK 9 4
o012 AoI-238—222 ~—q- €% | —Q
Sc3ri Le3ra k29 VR
100 @ 100 & AT -B3-7 2aci
B3R| =< 220 pF
178 kQ
122 B02 294 —12Bxy —READ GATE 2,37 k2
+5V 3 5
| B3R3 LB3R4 7 | 10104 TPY
31k 3178 kQ A3D \r + DATA
] 12 15 STROBE
WA~ B ) 064
- ADDRESS B3Ry 237 kQ ’ — O
138 MAR! ABLE B3RS A4RT A4RB
NC K_ENABL el 7\l;/oz B3CR2 18503 34
/\
B3RS & B3R6 L AT-B3- F
NOTES: 1 348 ka3 $348 k0 = A‘ T-B3-2 By
= AT-B3-3
REFER TO CROSS REF NO 06l [CODE IDENT
FOR TERMINATOR CONFIGURATION DATA STROBE DELAY c
R READ DATA OUTPUT 19333 83322680 |G | B
"%mﬁ“ LOC: A2A06 ReeRo 062 sHeeT 2 IPAGE 1-36
4 1 3 A 2 | 1
§ ¢ S——r




icl

22 pF

AT-E2-3 Ai
AT -E2-2 A____

RS Ic2 TPW
sl ka OLef s [rove AtV oUTRUT  (5Y 064
7t 2 ] 10116 ;
aa® LY 2, -VCO OUTPUT osa
+15V Ol’fl" F -t
AT-B2-3 AT-B2-5 ® —
ANVAN I i'_'————'—_'—"— |
PHASE COMPTR | |
12040 |
+DELAYED DATA STROBE 6 4 IR3 |

052®___.—<>__¢A OA>BBI=—r [ | 69 ka 2 7 3 0 [ rove I

RS IB> | Ic8
+FEEDBACK WB>oAD2 1R2 OF IMP™N 6 o 2 s )29 Bl 6 I

064(T)_CLOCK_PULSE ) SN (T 649 k@ 3], aRrl_-Ta 4700 | o~
o8 > 04| g o7 01 pF EIRI !
f | 470 oF |! 100 kQ l
Ic6 | v
Ol I#F |
\ca ! + IVRI IRII IRI3 1
= Oal wF -5V | 36 V 3300 310 kQ |
IR6 l |
> 33 kQ IRI2 3R1
l YR 200 :'0_:3: |
Ic5 R4 ! 2k |
22 pF ‘>5-|I kQ l I
I IRI |
IR? LIRS 10 ko S1R10 VOLTAGE CONTROLLED |
100 k@ 2220 k2 < g I 82 e OSCILLATOR 19,34 MHz NOMs |
—.L L_ -5V I
S S |
NOTES:
A REFER TO CROSS REF NO 06l
FOR TERMINATOR CONFIGURATION
ICODE IDENT
VCO OUTPUT
19333 c 83322680 | v | ¢
NORMANDALE
DIVISION LOC: A2A06 REFNo 063 |sheer 3 lPAGE 1-37
4 [ 3 A 2 1




4 1 3 v 2 I 1
1
DATA qEceTTL] o
WINDOW 10125 +READ CLOCK 33268 _ 12 Boi-38
. 10 DaC
|s *2 9
AT-E2-5 ; < 2
— (Ol AT-D4 -2
D F ! AT-C3-6
10131 |
E2A |13 DATA 1
—VCO OUTPUT 6
063 (E ) 9@1 oP—r 10 b S 15
T : o3RI 3¢l 9 FF AT-D4-5
s 220 pF 10131 15_f————m
350 P o £4B —q ECSTTLY |3 +READ DATA 278
—5 Y e—AA————— 1@ || 10125 —) 112 BOI-3IA
AT-D4-7 D4D
! =
113 22 10 6 ,
10 S 15 1 g 10105 7
AT-E2-4 O - P — 9| E38 7
10131 O a
E2B A
+ 1 [ L '310 14 5
063 @lco ouTPUT R 7 10105 10104 \2
AT-D4-6 Tz 2 E3C I 4| D3A /déﬂﬂ/z" M
|
AT-D4-4 /I\AT-D3-3  AT-C3-3 AT-C3-4
|
N — T oos )
AT-D3-4/1 =Y 1006 \is )
: 29 cac 7
AT-D3-2/1Y q J
AT"DB'.'AS I'S ENABLE ]4
7 s 2
AT-EZ—SZ|‘_< D 1O+
—E2- F
AT-E2-7 ,513, + FEEDBACK
AT-C3-2 CLOCK PULSE
6 p2a |, ): 063
g ) ol |
062 @H)ATA STROBE 9 I R
. ot
0's ENABLE [3 )
S B2
IOCDFF s AT-B2-2
= 10131 4
- D28 7 o0 }3
7. 7$ S 14 6 6 C2A
It T + ——(
R 10104 \3 5
2 7 D3B
- ( LOCK TO DATA
+ K)
2 .
053 A0S —30B f,}
AT-D3-6 AT-C3-5
NOTE: B3CR3 33448
FOR. TERINATOR, CONFIGURATION o5 o
CLOCK DATA OUTPUT
= -5V 19333 c 83322680 | A | A
No:n?s':onn‘:“ A2A06 % 084 lsweer 4 pace |- 38
4 I 3 A 2 1
& ¢ ~— — - & & e




1L
= . R D |
e oo [ L ]
I8 |
|

D2-14 I ]
0's ENABLE

i)
S
[

.
p2-2 ; 5
'S ENABLE H H

D3-2 A
_" 'S ENABLE RESET

B2-9
FEEDBACK PULSE

I [ 1 M
e s | 1 [ 1l

A A i

N A A

B2-4

PUMP UP S A
n .
82-11 i i n
PUMP DOWN A A A
278 I _|
NRZ READ DATA

268
READ CLOCK

l
L
_—
]

NOTE!
| DASHED LINES INDICATE PEAK SHIFTED DATA.

2 T2 T 25NS WHEN STROBE PULSE IS CENTERED IN WINDOW (Ti+T2).

3 TRise = TrALL = 3NS.

CONTROL DATA [CODE 1DENT
» READ PLO TIMING DIAGRAM 19333 c 83322680 ala
" OsON Loc.A2a06 |% 085 |weer 5 feue 1-39/40

a | 3 A 2 | 1




4 | 3 ¢ 2 | 1
REVISIONS
REV | ECO - DESCRIPTION- ORFT. | DATE [CHK'D
A RELEASED
REVISION STATUS OF SHEETS
3/4(5(6|7|8|{9]|10]11{12]13]14{I15]|16{17{I8]19|20
A
+I15V
+ ng:z _l_ 9&3}-9%7 -
E4CRI o8y g 338 + 20V +20v
E4Cl 4RI /-]_-\ L = +99CI
- - 6e8pF
3479 - ’_1_\ !
= 1500pF | *30V oy T
348y :
2 It | _J+osce ] 99ce-9sci v
4 +I5VR |5 © 648 uF «OluF
T, Sr |5 T T
= - ST TPA  TPZ
1" .
olA - GND .
-15VR |10 -ﬁ)——] \r T
34A -GND
. —>— 1
. Leara ; . =
PP 2407 Q 028y -20V -20v
-20v
- -5V .
98CI 98C2-98C9
| eace Losgt, Lo
WE4CR2 T 1500 pF T I

I
T

I 22 P Yol B 2223 CONTROL DATA [CODE 1DENT
eoxEo D/A FUNCTION GENERATOR 19333 c 83322680 | A | A
SuGINEES . DIAGRAMS —
SHEE’
e ) ovmon - | TYPE: yLav Loc-azaor [ o7t [ 1 or 3 [ -4
| 3 A 2 | 1 Rer s3215707
@ € S—r N ~—— 3 » —




< 4 [
- — e N
a I 3 v 2 I 1
E2RIO
9,09 kQ
004 uF E2RII
N 6 9,09 k@ 3
+ LOAD HEA ! 1
194 B09-29p 2TBy) + LOAD HEADS gace | E2RIZ) op:g: 10
© —TE2C3 D
004 wF
E2RI3
1600 k@2
82.5 ka E3R4
DIVRI DIVR2 -
b e
L )"
DIRS 9049 k@
194 809 - 128 284y *RTZ 75:0 g -
KDICRI R2  _DIR6 DIC2
cRi__Yoc 31,6 k2 330 pF
AN~ AL
KDICR3 ¥ DICR4 SDIRT PAl
+ VELOCITY [ W c
192 BO9-13a [OAys INTEGRATOR cLAMP DIcRs_YoicRe  piRe e
K DICR7 Y DICR8 sggnsn +SUMMING AMP QUTPUT :263 092 A09-288
VELOCITY & : A
TRANSDUCER +VELOCITY E2R7 KpicRe " ¥DICRIO _DIRIO
- JAO7- .
'z > -ZSAE 298 \\COMPENSATION 28e7 k& 909 k2 ORI
KDICRII ¥DICRIZ _DIRII 2415 k@
+VELOCITY  copo <9 k@ 1:00 MQ
2 3}2ee 288 \\ TRANSDUCER r8 v <+
a3 100 pF
A3L2 2347 kQ 383 kQ A2C ~15v
4 3iA 31A Jop ame 12 7 j Y]
a3} > 306 W DIRI2 T <
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104 AlO-
844 D3R6 04 AI0-12A
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— =>4 A=y ! ~
SPEED
XDUCER | 02 I0B\\ 34A \\-GND SPEED ANALOG O
> 1{a3 PRy A 5200 G) 104
A3LI =
A NOTE : 27T KR A

& REFER TO CROSS REFERENCE NUMBER 341

FOR CABLING

INFORMATION.

REV L & ABV AS SHOWN

[CODE 1DENT

REV K & BLW IORI-2.2 kQ START, BRAKING CONTROL 19333 c 83322680 J|F
ml;'clAS':DDl:LE LOC:A2AI0 22333 103 |Isweer 3 IPAGE 1-58.3
4 I 3 4 2 I 1



4 ] 3 v 2 I 1
+5V
- _START 11 | 200 10 A 2
103 (F)- B2E % | ks SPEED RELAY
K-
- ) 3CRIA (CONTACTS CROSS REF 102)
e
T 6
¢ :_ 3 SPEED PULSE | 820078 & CNTR-4 D
Vg
SG £2 | ” GENERATOR | 82D . 2o,
SPEED ANALOG | 1] — b3 Q3f— Q3
03 {6 r 12
! <:/\ ) 5 ss e +5V A i az2f—
194 ! 4 DI Ql 13
! of © ! E2RI 3 % L
+5v | vee e—avm— , | PO Ska —po e b— =
L 10
cirz Vaach R | 40ms |11 h 5 L 9w —
3843 kal T [ [ 140 6 27 - cry e 10
A“"R? I iteakp 2~ — — — 4 J p2B W 140 8 ———@ma
DRI 747kQf — — — — —' SPEED PULSE I_P 9| bac
L  DR3 r“_z‘@ g‘gfgc‘%'ﬁ cic2 TPE I'O I7
S
= F
oorEe 3kag/\ | = 7 ' 1000°pF | \r
—POWER UP CLEAR
102 {C ) 3 ss
. 3] 18l —UP TO SPEED,.22A
DI - D—— 194 BO9 - 26B (o]
2 K 11 |1445 ms| 6 CicRl SPEED PULSES .
. -
+5V iy 0,5 ms O it =—(a) 102
<
-
EIRI EIR2
270 ka 23 kQ TPF
s Y <«
4 3 + EE| B
sS :;4% ! P TO SPEEDSZIB 043 A04-24B
161
El
10s 36
+42V id B
AzCRI  A2R3 +UP TO SPEED DELAYED, S
Bt ue )8 I 194 809 -238
V2 W
A2R2
+(SPEEIAJGEA%|‘.JL#) 10 ke — + FAULT STORE LI
058 VOLT. 3| 200 4 A2RS + A2C4
043 A04- 158 =) 228 1;2:; 35 ka $ IR 470 pF sng-
+WRITE PROTECT DELA A3
Lt 680 kQ (L Rl = ! 0T \YED >CE9>I_272@ JIOI-02A ==
L/ AZI A2R4 8245 & +5v
c IcR2
040 uF R2 2R5
N\ a 1ol0 k@ 3.9 kQ
12B (-~ 1 5|6 7|e I -
"3 Boi-oza ‘2B Iymn's PROTECT =, £ IORkZSL WRITE PROTECTED o I3A_ (45 g4 - 264
-5V
916
+5'V q A2 3 e ';RS Q2 A
39 ka3 800 m 2R3 2R4
s
043 AO4-11B 220 & ICR4 N\ 2.2 kQ 10 kQ
—(SERVO FAULT 2RI 2CRI 4 1
12A + FAULT) 5 64 A =
~ 7 Ll
NOTE: L A2C3 [CODE IDENT
073 AC7-07A T001 uF SPEED FAULT AND WRITE PROTECT c
REV D & ABV AS SHOWN. A REV L & ABV AS SHOWN. ID' 19333 83322680 | J | F
REV C & BLW AS FOLLOWS SEE CROSS REF. NO. 101 = NORMANDALE [CrRoss
DIR2 - | k, DIR3-82 k2, DICI - | uF FOR REV. K & BLW DIVISION LOC: A2AIQ |REF NO 104 fsueer 4 IPAGE 1-58.4
4 1 3 4 2 | 1

e



4 I

1

REVISION STATUS OF SHEETS

5|6|7[8[9]I0]11]I2]13]14{I5

>

DRAWN

CHECKED

3/8/77

REVISIONS

REV. ECO.

DESCRIPTION

ORFT | DATE

A [PE23000 | RELEASED

@

PESS865 | UPDATE

SUHEMATICS

CB _i2:6-80

348; + 5V sy
-l199Ci %SBCZ-SSCG
6e8 MF Ol uF
TPA TPZ
AN

OIA - GND

p

34A - GND
2ty

OIB; -5V sy

ENGINEER

2/12/2,

APPROVED

TRANSMITTERS AND G0 ToenT
RECEIVERS - HEAD ADDRESS REGISTER| 19333
DIAGRAMS

LOC A2BOI

83322680 | H

CROSS REF
NO

SHEET PAGE
i Lor3 | 1-59

1 REF 83215711




4 l 2 I 1
+5V
A3R1 t
2,7 kA3
04A +INDEX
182 BO8-138 —, +INDEX 06B
TINDEX >'CH 232 JAB2-18B
D »D——— 232 JAB2-I18A D
218 +PULL UP A3R3 A3R4
053 A05-27B ——) 56 a3 568 [ L
A3R55 LA3Re
o =56 03 356 Q
+
182 BOB- 218 2By SECTOR fiﬁlgi )%2— 232 JAB2 -25B
D22 232 JAB2-25A
— 042 A04-088 O7AS +FAULT —
+
_';iﬂtl )% 232 JA82-I5B
53R2 D>——— 232 JAB2-15A
56 Q ul
B3R3 B3R4
5 1 56Qs $564
o7 + - 1
c 193 Bog-11A 2TBY SEEK ERROR 6] i T *:Eiz ERROR 5988 1p uas2- 168 c
r # RROR 08A_ 532 JaB2-16A
193 B09-03a 24AS +ON_CYLINDER f
-5V +ON_CYLINDER 268 535 yag2-178
-ON CYLINDER S26A 535 jpgz-17a
D3R! b+ LD3R2
5603 3564 1
D3R3 D3R4
- = 5603 $56Q <
044 AO4-26B 2483 +UNIT READY +UNIT READY 5258 532 yag2-198
-UNIT READY $258 535 uagz-19A
182 BO8-30A 23A; +SEC_CNT 4
- 232 JAB2- 20A
B D2R2 B
56 O =5 .
p2R3 [~ LD2R4
56 n% 356 Q
ol2 AOI-12B 23%3 +SERVO CLOCK (9467 MHz) | 8 +SERVO CLOCK >£ 233 JAB2- 338
[>x9), -SERVO _CLOCK 28A L1 yns2-34A
” + S
064 A0s-278 1A +READ DATA ]
-5V
- o w—r Rl
E3R2 >=". 233 JAB2-35A
56 O
064 aos-268 1By +READ CLOCK 6| 8 +READ CLOCK 298,33 yne2-36B
[ X9, —READ CLOCK X 2on o33 JAGE-37A
4 "E3R3L  lE3R4 >
A I 5603 3560 A
-5V
[CODE IDENT
TRANSMITTERS 19333 c 83322680 | B | A
m&m::“ LOC: A2BOI ReF o 112 |sheer 2 Pace | —60
4 1 3 A 2 1
e ! £ ~— e —’ & * —



¥ & 4 %
—_— ~— e S’ N p
4 | 3 * 2 I 1
+5v +5V
ol 18, 1
Ll < e R
D 3 ARea AtR4
1B -WRITE DATA L2 390 O
233 JAS2-40A —) A ,
RCVRN\_ 4
ATRT ROV +WRITE DATA $H>198_ 175 go7-238
470 A
233 Jas2-398 LAY +WRITE DATA dve " 5
Atrio L LAt
8223 3824 6
3
+ 5V
- AtRS
9
128 -WRITE_CLOCK
233 JAB2-38A —) +WRITE_CLOCK Ny 10A
128 +WRITE_ CLOCK 19,67 NHz) >>—— 172 BO7-108B
233 JAB2 - 388 —)— °
A1R12
82 0%
c =
182 808 - 318 13A3 +SEC_CNT 8 .
+s§c CNT 8 %)——::: 232 Jas2-21B
STR2 SEC CNT 8 M—— 232 JAB2-2I1A
-> 56 0
182 BOs-248 3B33 +SEC CNT 16 *:Ez 2:: :: ))——::: 232 JAB2-308
= AN
D28 232 JAB2 - 30A
4 BIR3 L LBiRs &
5603 3564
B JAN
8 CNTR JABI-
\ 0 i 182 2 +HEAD SELECT BIT 20 324 \\ 02A
122 Bo2-24a 22 BT 2, bs €2 &3 : N \028 262 [a3] yio1 - 134
122 802 -27a J8AKS +BIT 22 3]0 Rz |12 +HEAD SELECT BIT 22 338 ﬂzezum-m
228 +BIT_2 10 s +HEAD SELECT BIT 2 K328 {04aA
122 BO2-28A o +BIT_20 2] R Lsi Zoss . 262[&3vioi-1ia
122 BO2-24A ——)) 5V DO RO >)——— NC
1
C2R1 =
-— c2r cl_le.DI 1 : Oa
194 BO9-06B % =t :‘:‘D’RTEZJ
123 B02-02A 770 ':NDD SELECT Tl 2
GND BOI-34A >
- 5
122 Bo2-278 2B WRITE
4 —WRITE PROTECT
024
A |02z A02- 148 ! 202 3 D>—— 104 AI0-I2B
-SWITCHED WRITE PROTECT ! 2] ClA
A
252 JA80-09B NOTE: Acngﬂésc-:'NTEBr%AlﬁTﬂssgA;ACK FOR [CODE 1DENT
ALIGNMENT CARD. SEE CROSS REF. RECEIVERS AND 19333 c 83322680 | 6 | B
REFER TO CROSS REFERENCE NUMBER 34i NO.022 FOR DETAILS. HD REGISTER
FOR CABLING INFORMATION NORMANDALE o
DIVISION Loc:A2B0I | FEF MO 113 Jsheer 3 IPAGE I-6l/762
4 1 3 A 2 1




4 | 3 v 2 | 1

REVISIONS
REV.| Eco. DESCRIPTION ORFT. | DATE [CHK'D
. [ & [PE23000 | RELEASED 1
REVISION STATUS OF SHEETS ] TECHNICAL _CHG cB_liozreo)
5/6{7|8(9]l0|III12]13]14|I5]16|I7|I8]19|20
A A
D
UNUSED LOGIC ELEMENTS
ELEMENT | LOCATION OUTPUT
B TYPE PIN(S)
173H BiB )
230Ls AlA 12
C
345; +5V +5V
Ssct __I_ 99C2-99CH1
6e8 uF <Ol uF B
TPA TPZ
OlA\\ —GND.
LB
34A —GND
= —
[o]]:] -5V =
— -5V
\LQBCI l9302-9808
648 uF <Ol pF
+
= A
DRAWN | Johon Besthes _[3/9/77 CONTRO! DATA [CODE TDENT
CHECKED ; B RECEIVERS DIAGRAMS 19333 c 83322680 J B
enoween L0 /) o fen |2 0000 E [CRosS REF SHEET PAGE.
ermoveo] ” 1 “owision TYPE:HRVWV LoC:A2BO2 |Wo 121 L ora | 1-63
4 ] 3 A 2 | q REF 83215712



o ] &5
—r — —
— — -
038 +TIE_HIGH @lzs 124
B .
_ D2R10
232 JAB2-04A ﬁ) BIT 0 4‘7A3n JABI-
- WRITE_GATE 278\, I0B
SE 272 [a3] viol-058
23A +BIT 0 270% 140 L "3 BOIOZB
D| 232 JA82-04B == PTTYAS DID 165 BO6 -16B
D2R123 $D2RY $4,64 k@ 172 BO7- 128
56 23 35640 | .5V 042 A04-13A
0
s 0 +BIT 2 24A |13 goi- 21A
- = i ~D3R3 113 BOI-16B
232 JAB2-05A % BIT | 4‘;‘3“2 163 536-3IA
D2R8 184 BO8-32B
232 Jas2-058 2243 2Ty ke |
) D2R7 D2R6 140 3 -READ GATE 29A
5603 $564 DIA 053 A05-31B
062 A06-12B
) . 042 A04-138
1 Q sy sy +BIT 2 278 |1 poi- rea
——AAA—
163 BO6-33A
- D3R9 D3RI0 184 BO8-25A
232 Jas2-06a 2By BIT 2 Ay 390 a
¢ 470 0 s
D3RI2
470 a 140 8 -SERVO OFFSET POSITIVE .\ 28B
>"" 084 AO8-22B
232 JAg2-068 1A *BIT 2 TV ol oic )3 8
osasag eg:aﬂa 24,64 ka . : .
S
1 oS v *BIT 2 282 i3 BoI- 228
. B $4.64 ko gag«tﬂ 163 BO6-30A
- = D3R3 9 184 BOB-23A
232 JAg2-07A IBY) BIT 3 8
e :
=P| 232 sas2-078 78, +BIT 3 S ;4: & ~SERVO OFFSET NEGATIVE \ 208 (o0 poo .
p3re} Lpsrs 4708 ]
56 Q 356 Q s
*BIT 2 3)34& 163 BO6-288B
L 5V 184 BO8-23B
g2r10
- C2R9 > 390
B| 232 sas2-cea 1SBy BIT 4 A 1
470 @ ROVRNG 9 12
G2R1 140 1 ~CONTROLLER FAULT CLEAR.\ 30A
470 cz ) 4-12A
232 JaB2-08B 18AY +BIT. 4 — 4 lz]“/ 8 3] cio >—— 042 AO4-12
C
C2Ri1g $C2R8 34,64 ka 6
s6 a3 %621 .oy Y +BIT 2% 3>-288 162 BOG-298
> C2R{ .
L %:4.sc42 kQ g2R4, 184, BO8-22A
= = By
=] 232 Jas2-09a 1283 BIT 5 WA 2 '\ °
4CTZDR7n 2 l 31A
232 JaB2-098 22 *BIT 5 AN . 'c‘::’ 3 >3A ne
c2reél lLcers 470 &
5603 3560
-L +BIT 25 258 :
124 (o +CONTROL SELECT = \)—E 162 BO6-24A
184 BOB-26A
A 124 (E +CONTROL SELECT
+TIE HIGH O
B)I23
CODE IDENT
RECEIVERS 19333 c 83322680 | A | A
NORMANDALE [CRoss REF
DIVISION LOC:A2B0O2 |[NO 122 SHEET 2 lPAGE 1-64
1 3 A 2 | 1




4
| 3 2 I 1
124 OE +CONTROL SELECT
122 OA +TIE_HIGH w5V
C3R10
- C3R9
p| 232 sas2-10a 148y, _-BIT 6 A 390 2
470 @ 9|
C3RI2
" +BIT 6 470 a 140 8 -RTZ_ SEEK 30B oo ao0s-llB
232 - 3
JAB2-10B —) o s :23&2"“ 10] cic . : [ 183 BO8-12B
5693 3568 7 +5V +BIT 26 26A
ooV 162 BO6-22B
i 1 $464 ka C3R4 184 BO8-26B
232 yas2-11a 1383 BT 7 - SR 390 2
- 470 9 4
C3R7 -
232 sasz-nip 1343 +BIT 7 S . lc4|g 6 DATA ‘'STROBE EARLY 5318 62 a0s-048
c3R6. LcC3RS —
56 23 356 &
+BIT 27 25A
L >_E 162 BO6-26B
= 184 BO8-11B
+TIE_HIGH +5V
122 (B )
- B3R! B3RI1
c 232 Jas2-13A 19BY BIT 9 B0 | 1 390 a
Bants fese > +BIT 29 93A |62 BoG-25A
232 Jaez-i3p 1Ay,  *BIT 9 4% 2] 82 184 B08-338
4 LB3R2
B3RIe  LBIRS $4,64 ka s
6023 356 0 vs +5V
3R{
- 098 BIT 8 < 3R §35%
232 JA82-I12A - W s
7 +BIT 2 328
232 Jasz-12p 2Ayy  +BIT 8 4§§3§ BIR1 390 & : [ |52 Bos-212
B3R7, >B3R6 470 2 _9‘ 202H 5V 194 Bog -2
8 -
56 03 $560 ol S0 DATA STROBE LATE 334 562 a06-038
. - +5 V
8 1 W
12B\\ ~CYL ADRS TAG | B2R9 12 4
232 JAB2-01A —) 202H " -CYLINDER SELECT L\ 32A
470 Q T e —>>——— 163 B06-06B
B2RI2 '
470
232 sasz-ois 243 +CYL ADRS TAG | 70 sy
B2R11 B2R8 3 32%ka
56 a3 $56 27 °© SV B1R2
-— [eorm v \ 390 &
1 34,64 k2 ‘
232 Jasz-02a LBy -~HEAD SEL TAG 2 B2R3 202H 3 ~HEAD SELECT 5028 |13 goi-178
1A HEAD 419:% a4
232 JAB2-02B o> SEL TAG 2 BART 3R4
B2R6! LB2RS 470 & | k@ TPD
56 23 356 & J—Wv—— +5 vV T
+TIE HIGH
A 1 —@ s
RECEIVERS > o
19333 G 83322680 [ J | B
NORMANDALE [CRoSS REF.
DIVISION LOC:A2B02 NO 123 |sheer 3 ]PAGE 1-65
4 1 3 2 1
N Q '3 « s
S N & - N




g @ N
o R N’ e N
4 1 v 2 l 1
123 @ +TIE_HIGH
+5V
A2R10
233 yas2-458 228y —INITIALIZE 390 @ 1PC
D Y ~INITIALIZE 5028 44 a04-108 D
233 JAB2-45A OBA; +INITIALIZE 165 BO6 -15A
azre b lazrush +5V
56 03 $56
A2R4
or 1 330 @
232 yaB2-03a 278 ~CONTROL SEL TAG 3
- 2 +CONTROL SELECT (@) 122 —
232 sns2-038 o7 +CONTROL SEL TAG 3
A2RE} 3 sV
5603 <
4 T 132 1pp
+ TIE HIGH i 230Ls\ ¢ Y +CONTROL SELECT
122 (A -5 E) 122, 123
c @ ® 122, c
-CONTROL SELECT 5338 o
048 +SEC CNT |
182 BO8-29A —, ¢
- +SEC_CNT | — 6B 232 yas2-278
—SEC CNT | OB 232 yas2-27a
182 Bog-308 234y,  *SEC GNT 2 g 4 *:iz z:: : >—-—g:: 232 JAB2-14B
# = D" 232 JAB2-14A
B 4 A3R4L $A3R3 B
623 3564
— —
A A
[CODE 1IDENT
RECEIVER AND TRANSMITTER 19333 c 83322680 | a l a
DVISION LoC:A2B02 [no - o 124 |seer 4 pace 1—66
4 ] A 2 | 1



4 | 3 * | 1
REVISIONS
REV.] Eco. DESCRIPTION ORFT. | DATE [GHK'D
—K_‘W RELEASED |
REVISION STATUS OF SHEETS B _|PES7I73 | CHANGE _IC_FAMILIES ce_liozzeo] |
6|7(8(|9]|l0|I1[I2]|13|14]|15|16|17]|18(I9|20
A
B D
C
<«
34Byy #5V 5V
UNUSED LOGIC ELEMENTS TPA —I—+99C1 —J—- 99C2-99CII
6e8UF j—-\ «OIUF
ELEMENT | LOCATION OUTPUT 0IA ~GND I L
TYPE PIN(S) B L = = B
200 Al 8,10,12 TPZ
140 B4 6
34A —GND
s | ¥
A
ORAWN [ Hlagrtan Bortlee [CODE TDENT
onecxeo DIFFERENCE GENERATOR AND 19333 c 83322680 | J | B
enoveer |27 1), Loy DIAGRAMS PSR
Aromoves TYPE: FLWV Loc:azeos [ 161 [M 105 | 1me7
4 | 4H 2 | q REF 83215713
» ~—— N & ™ N



g G
- s e
4 3 2 I 1
CYL ADDR REG
BITS 6-9
LATCH JABI-
9
_ 23 *f::'; ::I 29 H:;: UL J101-05A
& 2 12877 e
8
e s T an BIT o8 VR 274 i3] utor-osa
O »——— NC
7
. comsr g SHESI 210 [5]vor-os
o DE=—— NC
15 + CAR BIT 26 218
D= NC
Do - 6 22A
o4 CAR BIT 2 K NG
I
26A (= ( LOAD + RTZ) - ( LOAD +RTZ)
194 B09-068 ——) AC) 163
~'( ON CYLe CYL SELe SR RDY) —(ON CYLeCYL SELe SR RDY) O7A
4 BO8-27B
163 (A)- = S 184 BO
) ts 192 B09-058
193 B09-028B
ADDER
A4
< A3 CRY

+BIT 29
123 BO2-03A %,

8
123 Boz-328 2AY) *BIT 2

5
163 (AD + CAR BIT 2

CLR
9 ?I
146 8
Cc40

>

4
163 . + CAR BIT 2

|

+ ( REV +~FWD)

+ COMPTR BIT 9

oo Nl;;,l;

+ COMPTR BIT 8

+ COMPTR BIT 7

M8 192 Bo9-044A
163, 164

164

—®
-———@ 164

146 6
cac
8

] 15 £ )64
N 2 + COMPTR BIT 6 Y
123 Bo2-254 288y *BIT 2 146 6 + COMPTR BIT 5 A IGQ
04D 9 + COMPTR BIT 4 ) 16s
- ) = - -3 Lo
228, +BIT 26 5| a8 6 A (% C;m'f che el
123 BO2-26A >
5
122 Bo2-258-23Ay, *+BIT 2
5
+BIT 2 @ 63
+ 4
BIT 2 @ 3
298 BT 24 6
122 B02-26B Sy 3 ot
[CODE 1DENT
163 (ar)—+ CARRY CYLINDER ADDRESS REGISTER 19333 c 83322680 A
CROSS
LOC: A2B06 | REF NO 162 [sHeer 2 IPAGE I-68
4 3 2 1




08 +ON_CYLINDER 3
193 B09-03A -%
O5A +SERVO READY al 141 -{ON CYL e CYL SEL ® SR RDY)
194 BO9-108 2283 + a3 —a) 162, 164
5
orL. aoom +CAR BIT 2 5308 ¢
06 ~CYLINDER SELECT
123 Bo2-32 258 BITS -5 \—. 162
+CAR BIT 2% :29A NC
5
162 (AR ::'I’T' 24 i : @ e
162 (33 o4  ra
6los A7 +CAR BIT 23 27A o
T o R‘z' 10 +CAR BIT 22 >z'na
1
:i ol Rl :: +CAR BIT 20 318 o
DO RO =7 HCAR BIT 2 >-32B 192 B09-10A
I CLR ts
. Jo ?I ADDER
-(LOAD +RTZ) | 521
162 (ACy— Ag E2
3 “B CRY[14 +CARRY
Slaz  OUT[5 +20MPTR BIT 3 &y 162
BIT 23 146 - 8
122 BO2- 248 288y +BIT 2 1l e 10 101 a2 +COMPTR BIT 2 4184 D 16a
16 B8 26 +COMPTR BIT | L) 1ea
4 B4 I|9 +COMPTR BIT O M) 164
T B2
30A. +BIT 22 3| 146 4 Bl
122 BO2-28A - Ere 3 cry v
Tz
]
122 Boz-27A Ay +BIT 2 1] 146 2
EIA
o
122 BO2-24A A +BIT 2 13] 146 12
EIF
TPB

AlA

| -] 200

+(REV +~FWD)

162 (B)—

NORMANDALE
DIVISION

CYLINDER ADDRESS REGISTER

LOC: A2BO6

[CODE 1DENT

19333

C

83322680 B A

CROSS
reF N0 163

SHEET 3

IPAG: 1-69

2

S’



¥ ® M G
S——— g Sm——
4 1 v 2 L 1
+ TIE HIGH
—N) 165
DIFFERENCE COUNTER
é)lz (gla
CRY BRW
UP/DN CNTR-4
500
3.9 kQ s 7
5V p3 B3 R3ll—
+(REV ++ FWD) L Tholy, R2fs— 9
162 OB +COMPTR BIT 9 |I5 ot RI § + DI BT 25 P) 165
162 @ Do RO + DIFF BIT 2 {R)I65
COUNT
CLR LD UP DN
1# O |5 14
+COMPTR BIT 8
o @ —
162 (E)_+COMPTR BIT 7
élz 13
CRY BRW
+COMPTR BIT 6 UP/DN CNTR-4
162 (F ) 1 R, | +DIFF BIT 27 $)ies
3 { >
0], 218 + DIFF_BIT 2 ) 165
[l 2 + DIFF_BIT 25 o) 165
3
62 @ +COMPTR BIT 5 5] 00 M E + DIFF BIT 2 @ 65
COUNT
CLR LD UP DN
||4 s |4
162 ()_*COMPTR BIT 4 |
63 ®+coMPTR BIT 3 ‘
cle 13
CRY BRW
+COMPTR BIT 2 UP/DN CNTR-4
163 (K ) 500 3
: ez 00 s ;/ +DIFF BIT z2 Wies
105, R2 + DIFF BT 2 D 165
o, by 3 + DIFF BIT 2 D ies
+ 0
63 @ COMPTR BIT | 15100 rol2 + DIFF BIT 2 7\ 165
COUNT
CLR LD UP DN
Il4 s |4
+COMPTR BI
163 (M )—+COMPTR BIT 0 B3R!
3.9 k2
+5V
— (ON CYL » CYL SEL » SR RDY
163 (A ) ° ° !
193 Bos-158 2383y~ (LOAD+RTZ+SEEK ERROR )
152 B09-14a Q3B = GATED CYL PULSES
[CODE IDENT
DIFFERENCE COUNTER 19333 c 83322680 J B
GENERATION FeroSs
"osms’:gﬁ“ LOC: A2BO6 20 164 |sHeer 4 lPAGE 1-70
4 | A 2 1



4 | 3 2 l 1
+DIFF BT 2° 108
»—— NC
8
+DIFF BIT 2 SHUA e
+DIFF BIT 29 "
164 (Py— 188 9 -T2258 S48 192 Bo9-14B
l64 ® +DIFF BIT 28 10/ a2D 0
149 +72256 >—-°4B 073 AO7-27A
164 @ +TIE HIGH 9 cic 2
/ 188 4 -T2128 SNITA o
7 A2B
164 @ +DIFF_BIT 2 3
146 2 +T 2128 W\ 158
— caA >—— NC
+DIFF BIT 27 33928 oo ao7- 258
6
|64 @ +DIFF BIT 26 +DIFF_BIT 2 502A 73 ao7-118
+ 5 +DIFF_BIT 25 03A
164 (U ) DIFF BIT 2 »—— 073 AO07-12B
164 OV +DIFF_BIT 24 +DIFF_BIT 2% _5504A 573 no7-134
+DIFF_BIT 23 +DIFF_BIT 23 10A
164 (W) »—— 073 AO7-13B
59
188 \7 13] 146 12
6 | Azc D4F
— 13
14 .
7 1es \ 12 +T <7 17
093 A09-26B
13 2159 Acn a
O O
-TL1 :oaa NC
|64O+D'FF BIT 22 '33\4 +TS 1 5064 192 BO9-178B
164 +DIFF_BIT 2! “J
O 13
5 2] 141 12 T:0 ﬂ 192 BO9-22B
q 188 \7 || A3aA
6 ac 19
1°q A 188 \o +T=0 SCLLIW
n A4D
+DIFF_BIT 22 >osa 073 AOT-15A
+DIFF_BIT 2! 5094 673 Ao7-17A
0 0
l6a @ +DIFF BIT 2 +DIFF_BIT 2 SUB 073 A07-16A
2A INDER 9 |146 8 —ON CYLINDER 338
193 B09-03A Zhyy,  *ON CYL 9& >=== NC
1 —INITIALIZE EPR AR 4 +INITIALIZE 14B
124 B02-02B i) cas »—— 082 AO8-24A
148 on JhBl"
-WRITE GATE 11 10 +WRITE GATE \\/6A ] -
122 BO2-27B '6% H}—-ZGZJIOI 14B|
[CODE IDENT
DIFFERENCE COUNTER 19333 c 83322680 | J | B
OUTPUT
m:nm:rt“ LOC: A2B06 |rervo 165 fsweer 5 ]ﬁAﬂE 1-71/72
4 1 3 A 2 | 1
¢ ] — — ~— & *



¢ © ¢ *
4 | 3 v 2 | 1
REVISIONS
REV.| ECO. DESCRIPTION ORFT. | DATE |CHK'D
A |PE23000 | RELEASED
REVISION STATUS OF SHEETS
112[3]4[(5[6|7|8([9]|10[1I]|12]|13[14]I5{16[17|I8|I9(20|
Alafa
D
Cc
)
- 99R1
202K +TIE  HIGH
o 5228 o
34B \\ + 5V
== e +5V
A TPZ 648UF ‘Lo.owF
99C1 99C2-99C14
34A\\ - GND
B ST
OlA v, - GND |
i PIN | 20NS DELAY RS
OIB\\ -5V
5 2 NS ) -5V
NOTE: a 4 Ns L EhS
le  DELAY LINES ARE CONNECTED TO JUMPER BLOCK AS 3 6 NS E[‘
SHOWN IN DIAGRAM AT THE RIGHT. ACTUAL DELAYS 2 8 NS =
ARE SELECTED DURING MANUFACTURING. THIS DIAGRAM | | 10NS
SHOWS TYPICAL CONNECTIONS. DELAY TIME FOR EACH 13 12NS
- DELAY LINE PIN RELATIVE TO PIN 6 INPUT IS SHOWN 12 14 NS
IN CHART TO THE RIGHT. " 16 NS
10 18 NS
9 20NS
A
ST PR EERZ] CONTROL DATA CO0E 10ENT
CHECKED CONTRO gFAZGRI& SCOMPENSATED MFM 19333 c 83322680 | A | A
ENGINEER
arProveo) TYPE: ELXV LOC:A2B07 |REF o 7 T e s | -73
REF 83215714
4 1 3 4 2 | 1 oT!



4 | 3 1
TPD
128 ~WRITE_GATE 4
122 BO2- 27B 3
1408 \6 +WRITE_GATE <
5 | c3s {C)Ii73
D| o Aon—soa% +HIGH FREQ CLOCK (19434 MHz) +HIGH FREQ CLOCK @ns
DECISION
WINDOW
10 — SYNC PULSE
- WINDOW
WRITE GATE —21 ° 2
SYNC
L :\73535 (I's GATE ATE )
3  +(1'S GATE + 0'S GATE
2h s 2 Ur o8 2 OLE
= 1758 R
A48 13
|13 BOI- 10A IOB; +WRITE CLOCK 1" T o 8
R
?IB 1/2 CLOCK
4
S
2|, As
(o 1755
! A3A
2 141s \|I12 3 &
r o
35 5* r o 12 - XXI10
TIE HIGH ?' m "
173 (o )= o
__..‘__
DECODE SHIFT REG
) o[ B4
159
J 2 | 141s 12 - LATE
- ca
[ =] K s T caa {p) I73
oo s
R
——DA QD }——
o bt
B e
7lop 9 | -xo01
C4R1 R o 10
! 12| 208s 8 —EARLY
+ 5V o (P 1408 8 3] D28 {6 )I173
ATA A 10 D3C
BUFFER -t
a TPE
ST s Y
| 13 BoI-108 23Byy +WRITE DATA 2 2
1758 [ 3]
A4A 9 TPB 9
10 —— -
3 :g> 145 \8 Y 10 1000
I R oo~ | ABA
_-__'—5_8)——-/ 4 208s 6 -—LATE
g 5 D2A ~(Fyr3
6
A 7
D4R1 RI
1 kQ ?
+ 5V a——A—
[CODE 1DENT.
NRZ TO MFM DATA c
PART | 19333 83322680 A A
NORMANDALE CROSS
DIVISION LOC:A2BO7 |REF No 172 fsneer 2 Ims 1-74

p——

1



¥ <
~— p—
4 | 3 v 2 I 1
B4R2
1k Q
+5V «— "W
+ TIE HIGH O
itz
+ WRITE GATE
172 {c
© dio vor
TPC
+(1's GATE +0's GATE) | 1| 164s |o MFM DATA DIRY
iz (a)y-2L \
- \GH FREQ CLOCK 3 Y 848 . (UNCOMPENSATED) 180 0
+ H 1
172 @ Q- 1405 '\ 3 6 9
12 8 2 f D3A 20 0 DIR2
K op 5I43|2|I|_3|2|||o 2200
7 l6 |54 |3 |2 [i3fi2]ii {io[9
| X-El =
] 8 14
NO DELAY 12 ns 6 ns
-
.
~g—
NEG LATE <
~ LATE 10 L10 §
'72@ 1408 '\ 8 9 IE43IC 8
O - LATE 9 o ¢3¢ 1 NEG
172 (F \ 5 NoMINAL o
1408 3 5]
2 E2A 4
4
1408 6
5 | E28 NEG EARLY
l
- EARLY 9 2| 141 12
'72@ 107) 141s \ 8 i3] E3A
- cac
172 @ EARLY I
+5V 9 | -
i 1408 - COMPENSATED MFM _DATA
c
I’&;/) W{ E2R1 1ol E2c == N
2.2 ka2 GND_\y 28A
NC 268y, = ADDRESS MARK ENABLE > rj:au
+5v + MFM_DATA " 29A\\ 08B _
E4R1 DI 272 Ji101-078
) 1kQ
N 27Byy,  + TIE HIGH — MFM_DATA 3298 5, 098 272 [3] w101 -o6
GND y 308 o
MLURVAEY Nz TO MFM DATA o c
PART 2 19333 83322680 | B | A
|>|V|s|onr:LE LOC: A2BO7 ferwo 173 SHEET 3 Pace |75/ 76
4 1 3 4 2

1




4 1 3 ¢ 2 | 1
REVISIONS
REV. ECO. DESCRIPTION DRFT. | DATE lOHK'D
A [PE23000 | RELEASED - I
REVISION STATUS OF SHEETS B _|Pess065 | REPLACE _crip cs |z8-80
| ¢ |Pe60I29D] REDESIGN HFRV. c8_[loZr
112|3(4|5|6|7|8]|9]l0]il]i2]13]14[I5]|16{17]i8|I9]|20
AlA|A A
B|B|B|A L
clcic|a
\ -
UNUSED LOGIC ELEMENTS
TYPE |LOCATION Ogm’t’g)
146 cac 6
140 Dic 8 C
140 El 6,8
<«
3B\ +5V
=5 v
_J+99ct1 | 9sci-sscio *5 B
6.8 uF <Ol uF
/__]__\ 1_\ TPA  TPZ
OIA \\ -~ GND
ans Y
34A \\ —GND
298
A
orwn |G, fasiwe 13.37) MVMMGUIMINN ACCESS CONTROL AND INDEX / COPe 107
CHECKED SECTOR DECODE 19333 83322680 J Cc
ENGINEER 'Jﬂ & 4'A‘ DIAGRAMS CROSS REF SHEET PAGE
appRoven| * TYPE: ELTV LOC:A2B0O8 |NO 181 | or 4 I 1-77
4 [ 3 A 2 ] q REF 83215715 -
4 £ —



a

v

1

—(0DD + EVEN DIBITS)

~(0DD + EVEN DIBITS)

é 035 A03-33A 228

®184

cic
220 pF CIR! *;f"
34,8 k _
A E2R! |NDEx@l/Il’T Régy)
s \ 2 , 339K  COUNTER DECODE
4 sS ¥ SR-8
TIE HIGH 3 aa e ; ! ) 55227 a D
+ - —
184 (B ) qR_¢'a 12
o2 A01—|3B-3'L) —INDEX REF CLOCK (403 KHz) ety 246 ps % . COMsPOTlR—S )
+SECTOR CLOCK PULSE (806 KHz) S A4
oi2 Aoi-268 SRy * ' : CNTR =4 4 oh TPC _/
o 158 5 T I -~ Ve
028 2 6 1] S
03 A4 Q3pl- A2 2. AY
02A{{ - 210 5 12 6 12 { X /
| 02A%S -2 D2 [ory L Al
038 -2 4 1o a3 o Blo  ass P>
o —28 i + INDEX 38
Q3% -2 3 oo ao P I oR —9 A=B '24 138_ 045 A04 - 05A —
Ba  A<B |2 112 BOI-04A
8 Os {
S CILD 6 1g3
21 cry 3 5 1s2
E3CH
— 1R ig'}“ﬂ : Bl __fL 1500 pF
+5V BO
+5V T P T L
ggm IIO I7 -
9 k&
. +SECTOR 5218 12 Boi-o048 Cc
| | osa .
| 054, -t SECTOR COUNTER
, py— " oNTR -4
08B -2 6 158 | 148 13 6 5 "
D3 asfl 03 D4 Q3f—
L {osa’s -25 st °* opfi2 1z | 30 Cl S L Iy
098 -25 4o Pyt (£ 4o, bt [} XTI N
045 AO4-24A 09AXS, +SEC=32 3 1no aofi4 . 3 1bo qot%+SEC CNT 16 85,24 | \3 goi- 138
W P ° 9 <+
LD Lo
ye 15
FeRmaT S L 2 21 errf®
yﬁv»« ﬁmmff . 1R dr
T P T P
10 |7 0 J?
B
AN NEs Nige *
045 A04-24A 14A +ZE'C =2 N i eery : p2 92 3T % sec onT 2 (K som | |2 BOI-234
ey [ 158 & 20 ol o 73 3] al vsEc onT | Qooa |24 B02-04A
) 3 loo P L Do Qo4 >298 124 B02-04B
= . =
~qLo 5 m— [ 15 B
I CRY I CcRY }—=
| i3] 146 12 | - .
R c2F qr &;// ﬁ f Vs
T P T P [7 23Xy, ale (o2 s/ L€
C4Rt o |7 0|7 ,
3.9 ka sy
+
+sv 3.9 kQ
28A . +SECTOR COUNT ENABLE C3R2
ne 255 C3R1 3.9 ka A
e 29B 5y~ INCREMENT SECTOR COUNT
NOTE:
WHEN +SEC= 32 LINE IS LOW, SECTORS EQUAL 30. REFER TO TRACK ORIENTION
DISCUSS [N REF MANUAL FOR MORE INFORMATION. 5T ToENT c
CR NO AS SHOWN FOR HFRV REV P8 ABV CR NO 034 FOR REV N & BLW ACCESS CONTROL AND 19333 83322680 | J
Normanonie | |NDEX / SECTOR DECODE —
DIVISION LOC: A2B08 |FREF No 182 |Isueer 2 Ims 1-78
4 | 3 A 2 | 1

e 352 TECH p1a~t



4 L 3 v 2 I 1
91
140 8 - (ODD DIBITS + FWD EOT ENABLE) 078
ol ac >——— 194 BO9-25B
10A \\ —REVERSE EOT ENABLE 4
082 A08-09B —) 140 s . D
5 AlB 140 3
05B \\ +0DD DIBITS 2| AlA
035 A03-32A =)
~(LOAD + RTZ) 13
184 (¢ ) 140 1 é‘;‘; 2 REV EOT ()4
EID
&035 A03- g Q9Ayy +EVEN DIBITS 12 5,
D I |
-E_ FF -:/_(
13 175H
\ 140 1 s A2A R
AID
- 12 r _ oo
082 A08-08A SA, ~FORWARD EOT ENABLE 35 % 4 R
I
04B\\ — HEADS LOADED
194 B0O9-21B ——)
FWD EOT (410 4
s 172H 6
12 s s | A3B C
s D gr |
= | el
I AZBJE — FORWARD EOT :OGA 193 BOS ~11B
R +5V
13 B2R2
S 3,9 k& 4 +( FORWARD + REVERSE EOT)
148 10 140 "\ 6 168
* a) A3C 5 c3B —>>——— 194 B09 - 02A <4
NET 23
4
—-NO SERVO TRACK 2[~s |s 5
184 (D ) D |
EF 3] 14 6 - SET_LOAD OTA_ 04 B09- 328
| 175H 4 B3B %
l?gD TPB 3 B2A |
A T r  ohe +REVERSE EOT PULSEIOB
@f/ 4 8 5 »——— 082 AO8 - 14B B
BIC1 ss 1
o I T
BiR1 ; Bl
3300 pF 6
) PN oL a—
5V 13 B
+ SET RTZ B
1A S )0—6— 194 BO9-24A
GND Bog -0l LA 3 “GND
123 Bo2-308 128y TRTZ SEEK
- \ + FINE ENABLE 21A
083 A0g-23A 288y, - FINE ENABLE 'k’)%'o " 192 BO9-17A A
NOTE: CR NO AS SHOWN FOR HFRV REV P
8 ABV CR NO 034 FOR REV N & BLW
|[CODE IDENT
FORWARD AND REVERSE EOT 19333 c 83322680 |4 | ¢
w;mgﬁ“ LOC:A2BO8 ﬁigsﬁo 183 |sueer 3 lFAGE 1-79
4 1 3 A 2 1



¢ o g @
N e ~— ~— S
4 1 3 v 2 1
—(LOAD + RTZ )
c) 183
o ©
{azrs
$ 3.9 ka
+TIE HIGH
CIRZ 5V <(8) 182 D
28,7 ko'
_ cic2 10
194 B9~ 068 TA ( LOAD +RTZ) 12 A e an
| Sl
- 140 3 1 T-s 14
194 B0g - 078 78 %y = SERVO READY | e = —o N
~( ODD + EVEN DIBITS) 195 828 _
= 9 —NO SERVO TRACK.. 27A
182 (A)- L= 139r B - . o’ > 194 BO9 - 33A _
350 ms
3 183
+
154 Boo - 138 22 HEADS LOADED
2800
:
+BIT 2
123 BO2 -03A ::: T aE 2 ha 02 c
123 Bo2- 328 22 o o7 T
123 BO2 - 25A >—+BIT 2 A2
268 +BIT 2 12
123 BO2-26A 53 BT 25 EX ¥
12z Bo2-258 — ON CYL « CYL SEL * SR RDY [
- . .
162 BO6-07A { 3 1 70 A=BI>
B4 A<B
6 g3
‘Haz <+
+5V BI
3 18o
D2R1
3.9 ko
>22
. COMPTR=5 B
122 BO2 — 268 :i: +BIT 23 Sips 03
122 BO2 - 24B >—tBIT 2. 19153 s " A
122 802 - s8A zsﬁ QT :; > +MAX ADDRESS FAULT sy 33A oo poo oo
122 BO2 - 27A 255, :B'T 2. Al 4
122 Boz —244 3283 *BIT 2 3lp0  A>B 1S
—q., k=
B4 A<B =
6 |z
5 12
4 s
3180
) A
[CODE 1DENT
MAX ADDRESS FAULT 19333 C 83322680 | B | A
NORMANDALE CROSS
DIVISION LOC: A2BO8 |REF NO 184 |sueer 4 IPAGE 1-80
4 I 3 ‘ 4 2 1



a | 3 v 2 | 1
REVISIONS
REV. ECO. DFSGRIPTION DRFT. [ DATE
[ & [Pez3000 |meLeAsED
REVISION STATUS OF SHEETS [ ®_[PE60@SD [ RevEsioN _ wrv c8_lozao
| 3 5|6|7|8|9|10|11[12[13]14]15 20
AlA
B|A
34B\\ +5V
34By; +5V
_1_9901-9905
01 4F
UNUSED LOGIC ELEMENT T ea TPz
ELEMENT [ LOCATION |  OUTPUT = /
TYPE PIN(S) “OIA . - GND
e
172H p3C 8
34A\ —-GND
sy
D W 2P A EEB) CONTROL DATA CODE 10ENT
e ACCESS CONTROL NO. 1 19333 c 83322680 |
— - DIAGRAMS
evonveer | ) 100 L Na/v/op E CROSS REF SHEET 3
eeroveD| DIVISION TYPE: MLVV LOC:A2B09 |NO 191 | or 4 1-8l
4 | 3 A 2 | q ReF 83215716
2 P — — S -




S—" ~—
4 | 2 | 1
A3R{ *5V
+CAR BIT 20 SLOPE 3,9 k@
163 B06-328 —2A3 W'\;N—T
- 9
- OF FORWARD EOT s, + SLOPE NCALIPS
FF
- 175H
193 OF' START SEEK I7SH
- 1"
193 ® (LOAD+RTZ+SEEK ERROR) I ob®
+SEEK 5
193(a
& +5V __(')
} 1k DIRECTION | 2
10 140 3 —REVERSE_SEEK 08A
073 A07-21B
162 B06- 138 2%Ayy, +(REV+~ FWD) 25 s (|o | '] BeA 092 A09-22B
FF
175H 5
A48 140 6 ~FORWARD SEEK 07A
058, —(ON CYLeCYL SELeSR RDYV)| 1l 8 | 4| san 73 AGT=168
162 BO6-07A——) Tro 092 A09-238
L q FINE 16A
- (LOAD +RTZ) [ )——072 A07-178
|94® 192 B09-09A
- COMRSE 168
22B. -T= 1" 10 -
165 BOS-078 —ooyy = 1= 0 é"zg >——— 072 A07-228B
+
(84 Bog-21a—\TAyy +FINE ENABLE
178 +T < |
165 BOS-06A—E [72H ) B.+(FINE« HEADS LOADED) \\OBA 0 o
194 O" — HEADS LOADED ) | cac >—
4B\ -T 2256
165 BOG —14A 203y —T 225 . ()13
I + VELOCITY 5
5V ; g:a 6 INTEGRATOR CLAVP 072 AO7-10A

—(ON CYLeCYL SELeSR RDY)

193 @

(J )93

+5V BiR1 0,95 ms
100 k2
28B.. +CYL DETECT A 9 | BiCH
035 A03-078 —, 3300 pF o
140 ! =
27B\\ +CYL DETECT B 10| biC A 2
035 A03-08B-——))
0oL —FINE L 3 :?: 113 141 12 —GATED CYL PULSES 19A_ e A0B-12A
192 BO9-16A——), —>Jr 1 p2a
*S5v +5V AfR2 10 as 1 164 BO6-03B
+CYL P Al
BIR4 t 6.9 ka CYL PULSE BLANKING 5308 03 a09-278
39 kO A1CH +CYLI >
s ,,F—L CYLINDER PULSES 228 (0 pos-13A
1
+ON_CYLINDER FF -
|93® 3 |'5955 ON_CYLINDER PULSE ) 104
193 @ +TIE_HIGH 3ok aia O
DIRECTION CONTROL, FINE (CODE IDENT
0,2 ps LATCH,ON CYL AND CYL 19333 83322680 |J | A
NORMANDALE PULSES
DIVISION LOC. A2BO9S R0 192 fsheer 2 Ipnsz 1-82
4 | 3 A 2 ] 1




4 1 3 * 2 | 1
— (ON CYL® CYL SEL* SR RDY) J\D
M) 192
+ TIE HIGH @ 102
|
Q 140 3 4
2 140 \\ 6 +
i . B2A L) e ON CYLINDER 038 oo ros-32n
D | 2 Bo-24a |p
163 BO6-058
165 BOG-32A
+SEEK 088
—(ON CYL» »—— NC
28 CYL SELeSR RDY
162 B0s-07a 222 - )
3.9 ko e { : ) 192
+5V
ATRY
— el
-T=0
192 (3 )
SEEK >0 082 aos-138
—FORWARD EOT
] 3R @ 192
183 B08-06A LBy, “FORWARD EOT 2C 12 5V 130 ka
194(B P (ioao +r12) B E3C2
c 270 sz‘\ 2 C
05A. —OFFSET COMMAND PULSE 5 )
083 A08-12B —— q>4D = S
195
29A.. +MAX ADDRESS FAULT 13 | 146 12 3 7 - START SEEK
184 BOB-33A—2 = 3 lcor REN D {E) 192
12 ps
+MAX_ADDRESS FAULT
5 y38a ka E3RS (o) 194
e < E3C1 Y.
g3c1 +SEEK_END 324 <+
" *F s 4 > NC
ss b=
A\ —GND
GND BO9-34A2> TR 195.
+5V Bor E38 |42
UNLOAD HEADS e 500 ms
194 (R +SEEK ERROR 1A
+SERVO READY [~ ol ——uz Boi-or8 |y
B 194 (N @,
19407 ~(SER RDYe EOT)+ (MAX ADRS FLT) —(LOAD +RTZ g
SEEK ERROR
3 B
194 Os +HEADS LOADED >198 164 Bos-258
27A\x —(RTZ + INITIALIZE) (k) 192
082 A08-25A—2TAY
- 194 @ —SERVO_READY _
A2R1 3,9 k@ .
+5 V “
+(FINEeHEADS (])4 Linoer S& 43
192(¢) LOADED) +5 vl k2 A2R3 2[5 18 +ON CYLINDER FF or
£L4 X .47 uF = A2CH FF
RESET 5 ’L\ 2 175H
2[ s 6 A%A ®
o o 4 > 3 5 ON_CYLINDER 038
CYLINDER 195 N - -
A I5A.\ SENSE | FF L S Igo >2E 042 n04-10A A
092 A09-24B —H—————— 1754 ~qrR ?I
7!
3 IA;AOOG 1675 ms
] -
? SEE FF A E [CODE IDENT
K ND SEEK ERROR
DETECTION 19333 c 83322680 | A | A
m_’:mgﬁ“ LOC:A2BOS G0 193 fsweer 3 Ismse i-83
4 3 4 2 1



L & ¢ @
e ~— p— ~—
4 | 3 v 2 I 1
193 (D )—* MAX_ADDRESS FAULT
FORWARD + REVERSE El
183 BOs- 168 2283 * al SE EOT) -
- ON CYLINDER PULSE <G 43
52 (-
33A -NO_SERVO TRACKS
183 BOg-27A =2 SERVO TRACK
+5Vv FAULT LATCH SERVO FA -
+ uLT
D SRl o Il >0 073 AOT-02A
D4R2 4,7 kQ 2
e ~( SER RDY » EOT) +
60 pF 6 ( MAX ADRS FLT ) o 193
= D4ct
042 A04-14a31B ~FAULT CLEAR
—, + SERVO READY 108
073 AO7-07A sz —(SERVO FAULT : »>——— 163 BO6 - O5A
3 + FAULT) saG-4-3
- 193
044 AO4 - 11B
Ne osa; +TIE HIGH It sV |
3.9 kQ — —SERVO_READY 078
104 AlO-I17A 233; +UP TO SPEED DELAYED 2 044 A04-258
4| 143 6 184 BO8-I7B
5] D4A : o3
( 12A (- START 3 iae\4 A
Cl| 103 Alo- 148 1285 ) l4e + HEADS LOADED 138 &) s o7
Eosz A09 - 25B
5 ) 146 6
—Jcac 184 BO8 - I2A
12 —\ / +(UP TO SPEEDe 193
172H Il . ~UNLOAD HEADS ) 26A
— A -
268 —UP_TO SPEED 13 | D3D 082 A08-258
104 AI0-22A =) Q)
+LOAD HEADS B
- >2%_ 072 o7 - 078
4
6 —(LOAD + RTZ) 068 165 08— 10B
5 113 BOI- I7A
162 BO6 - 26A
o 184 BO8- I7A
B 183 Bog-o7p 238y, —(ODD DIBITS « FWD EOT ENABLE) .|92, o3
—LOAD HEA|
183 Bos-oeB 234y, +SET RTZ QAD HEADS 5254 093 A09- I5B
+t5Vv +RTz >2B_ 072 a07-084
C2R1
1k,
C2CRI
| 103 uaB0-04n 248y *HEADS LOADED ¢ 9 148 ™8
HEADS LOADED - /Gé
SWITCH %p,w st
G 30V | cac
T'OI uF - HEADS LOADED 218 o3 oo - 168
= >_E 103 AIO - I7B
183 BO8-04B
A| 183 Bos-o7a 328y —SET LOAD 192
— UNLOAD HEADS J\E) 193
NOTE: CR NO AS SHOWN FOR HFRV REV P 8 ABV
CR NO 034 FOR REV N & BLW T
SERVO FAULT,LOAD FF,AND RTZ FF
! ! 19333 c 83322680 | J | B
NOIION Loc:AzBop | ¥R 194 fowerr 4 |”AGE -84

2 |

1



4 | 3 * 2 | 1
REVISIONS
REV. Eco DESCRIPTION DRFT. | DATE [CHK'D
N A PE23000 |RELEASED
REVISION STATUS OF SHEETS
4(5|6|7[8|9]|10|II}|I2{I3|14|15|16|17|18]|19|20
D
8o - oND or
eno :g::au 388 om0 Roa »
BO6- 39AL  -enp XS o7
c pog- | 43A%, -GND &8 I
348 -0 (15
B03- | e oo K18
B03- | LBl e X2
BO7- 40BYS -GND &8 21
GND BIO - 34A .‘%)&})i
—p J3 A CABLE
/—LOGIC CHASSIS FRAME
/ J2 B CABLE
J3 A CABLE r\/\l \
B b 1B ]
43 -—J2 WIRE WRAP
—_ i \e~" BACK PANEL
A
orawn | 3. f‘_ﬂ ERAdad CONTROL DATA [CODE IDENT
CHECKED I/0 19333 c 83322680 | H | A
exomeer 1IN 1) Loy € DIAGRAMS TROSS REF SHEET PAGE
approven] DIVISION TYPE: AXYV Loc:A2CI No 231 lor 3 I 1-85
4 ] 3 A 2 | 1 REF: 83215717
e & ) ~— — N 2 o




(A CABLE INPUTS)
J3- JAB2-

(A CABLE OUTPUTS)

EIIRCILN ~CYL ADRS TAG 1 123 BOZ- 128 12 BOI-09A ~FAULT ‘;‘Eﬁ
2L 01By +CVL ADRS TAS 1 123 BO2-12A 112 BOI-098 *FAULT 28y 45
02 yozay -HEAD SEL TAG 2 123 BOZ-11B 12 BOI-08A - SEEK_ERROR SleAyy 16
32 5,028y THEAD SEL TAS 2 123 BO2-11A 112 BOI-08B TSEEK ERROR HIEBy, 96
035,030 —CONTROL SEL TAG 3 124 B02-07B 12 BOI-26A TON CYLINDER ST
225,038, + CONTROL SEL TAS 3 124 BO2-07A 112 BOI-268B LUL 2 L LY S8y 47
D4 5504hy ~BIT © 122 BO2-23B 12 BOI-25A “UNIT READY pOAN 19
24,048y tBIT 0 122 BO2-23A 112 BOI-258 *UNIT READY 2By, 49
LWL LIN —8IT | 122 BO2-22B 112 BOI -06A — INDEX HiBAy, 18
385,058y BT ! 122 BO2-22A 112 BOI-06B * INDEX H8y 48
06 068 BT 2 122 BO2-2IB 112 BOI-05A —SECTOR DRS8Ny 25
36 yy068y *BIT 2 122 BO2-2IA 112 BOI-05B +SECTOR 290y 00
RLANGLLA -8ir 3 122 BO2-17B 045 A04- 23A “PLUS VALID HE2hys 22
375,078y *BIT 3 122 BOZ2 -17A 045 A04-238B +PLUG VALID p22Byy 92
08 y\08Ay -BiT 4 122 BO2-168 045 A04-32A “WRITE PROTECTED p2BAy, 28
38,088, +BIT 4 122 BO2- 16A 045 AG4-33A +WRITE_PROTECTED 288, 58
09 35,0945 —BIT 5 122 BO2-158 045 A04-29A ~SEL ADD 1 p23hyy 23 ‘
395,098 % 1BIT 6 122 BO2-15A 045 A04-29B *+SEL ADD 1 238+, 53
10 yyod ~BIT 6 123 B02-14B 045 A04-30A ZSEL APD 2 pRihyy 24
20yyl08 BT 6 123 BO2-14A 045 A04-308B +SEL ADD 2 HZaByy 84
Lpliay LIl 123 BO2- 13B 045 AO4-21A ~SEL_ADD 4 HE8A 5 26
AlpliBy tBlT 7 123 BO2-13A 045 A04-218 TSEL_ADD 4 SCLL LI
12 yyi2h 5 ZBIT 8 123 B02-098B 124 BO2-06A =SEC CNT 1 HEIAS, 27
22zl y *BIT 8 123 BO2-09A 124 B02-068 +SEC CNT HEIBy 57
LB yyiehy =817 9 123 B02-108 124 BO2-05A ZSEC ONT 2 Sy 14
A3.45138 o *BIT 9 123 B02-10A 124 BO2-05B +SEC CNT 2 3By, 44
29298 ~POWER SEQ PICK 102 AI0-04B 112 BOI-27A ZSEC CNT 4 HEORYs, 20
595,298 - POWER SEQ PICK 102 AI0- 03A 12 Bol-278 +SEC_CNT 4 52085, 50
—>— 113 BOI-14A “SEC CNT 8 D L
—>— 113 BOI-14B +5EC CNT § DEEyy 51

113 BOI-15A =S TNT. 18 —yy208y, 30

113 BOI-15B THEC TS 308y 60

JCODE IDENT
I/0 LINES A CABLE 19333 c 83322680 B A
NOISION Loc:azcl %%, 232 |ser 2 [ee 1-86
4 | 3 A | 1




(B CABLE INPUTS)

J2- JAB2-
I +INITIALIZE >34 124 B0z - 08A
5 - INITIALIZE »38 124 Bo2-088B
063 — WRITE CLOCK 5282 113 Bol-128
19 +WRITE_CLOCK >38B |13 BoI-I2A
08§ -~ WRITE DATA 5408 113 Boi-I1B
20 +WRITE DATA >3%8 113 BoI-11aA
093 +{SEC 30 OR 32) SHA 045 a0a-27a
22 -(SEC_ 30 OR 32) >3B_ 045 A04-278

(B CABLE OUTPUTS)

JAB2- 92~

2 Boi-zea 3B -SERVO CLOCK >&

2 sor-2se 338 +SERVO CLOCK >L

112 BOl-29a 37AY “READ SLOCK >

2 Boi-208 3SB3 +READ CLOCK >L

12 Boi-son 2525 ZREAD oas -

2 Bol-308 2B *READ DATA >

045 a04-31a 22y ZSTART >

N
o

+ START

045 AO4-3IB

&
‘?T

I8A SPARE 18
NC -——} >—J3-
NC IBBE SPARE )43
CONTROL DATA COPE 1oenT
1/0 LINES B CABLE 19333 c 83322680 | A | A
Loc:azel [§8%. 233 fsweer 3 |eacel-7/88
4 1 3 A 2 1 1




- ~— ~——
4 | 3 * 2 | 1
REVISIONS
REV.| ECO. DESCRIPTION DRFT. | DATE |CHK'D
A |PE 23000 RELEASED
REV'SION STATUS OF SHEETS B |PES5865 UPDATE SCHEMATICS cB |2-8-8¢
3|14(5|6|7|8|9|10[II|I12]13]|14|15{16(17]18|19{20
JABO-
ol Aoi-34p 138y gp 1By, OV +5V
IOl 4F

oND Aol-ota 2TByy  [p) 144y, —GND

PINS OIA THROUGH 14 GROUNDED
CONTROL PANEL

OlA —GND
(COMPONENT LAYOUT) OlAw, —GNI
[o]]:] —GND
- RIS
O7B\\ —GND
ICR2 ICR3 ICR4  ICR6 ?}X
O O0O0O0 z8y

] @ =] [] i
S N -

DRAWN
CHECKED

[CODE 1DENT
CONTROL PANEL 19333 c 83322680 |G | B
Tz DIAGRAMS
sy CROSS REF SHEET PA(
NO | oF 2 I

ENGINEER

APPROVED 1 owision TYPE: HZYN LOC:A3AOI 25 *1-89

4 | 3 * 2 | 1 reF 83215718



1 3 v

2 | 1
WRITE PROTECT
q —> +5 V
WRITE PROTECT
ICR6 J201- JABO-
D —|—34 € ~ WRITE__PROTECT 5028 [ 35008 > 13 BOI-03A
ICRS
+5
IR3
FAULT CLEAR e
a —MANUAL FAULT CLEAR 5038 Gz 55028 o4 a-
s3 DEEE- 042 AO4 - 09A
— LAP
!_c > el —PLUG VALID 5068 2 SUA_ 045 a04 - 288
! 1
! |
|
I _
| 4 : SEL _ADD 4 :093 @ > 12A_ 045 A04-17B
Cc I !
! |
|
! : : “SEL ADD 2 >—E°°B E]%}—”B 045 A04-17A
| 1
! 1
| |
! —SEL ADD | L BN
» ——o »——— 045 AO4 - 22B
L ___1
L FAULT
044 A04-11B JABO- 4201~ //’4
OlA 048 —(SERVO FAULT + FAULT) P
>, \\J sV
073 AO7-07A \oRa
B 044 AO4-12B—— READY/;«
): 138 5y Eosa; —(READY _ALERT + READY) ﬂ
102 A10-278— ICR3
START
//" ICRI
+5V
——) START ICR2
JABO- J20i- J201- PACK COVER JABO-
011 SND_AOI=OlAys 151 OTAsslIB y —GND S 128 o COVER OPEN __ —START %OSA 103 A0 - 268
COVER CLOSED 045 AD4— I5A
NOTES:
A
SWITCH ACTUATED BY LOGICAL ADDRESS PLUG
CONT [CODE 1DENT
ALY FAULT CLEAR AND LAP SWITCHES, | 10333 c 83322680 |G | B
FAULT AND READY INDICATORS
NORMANDALE CROSS PAGE
DIVISION LOC :A3A0! |rer no 252 SHEET 2 1-90
4 ] 3 A 2 1




® ) R <
— N —~— —
4 | 3 * 2 | 1
REVISIONS
REV.| ECO. DESCRIPTION DRFT. | DATE |cHk'D
A |PE23000 | RELEASED
REVISION STATUS OF SHEETS
| 3/14|5|6|7|8]|9(I0[HI]12{13]14[I5|16]|17{I8]I9|20
AlAa]a
D
Jioi- JI02-
oIB i
TV GEE— s
08
03A o R o7
)
— 04A;: kS 06
A 5A S 05
058¢ S04
06A S 03
968K & oz
078 Kol
C
Ji04
Ji103 Ji04
95C14 +ove /_ [
Oel uF
17C1 7 ] -
04001 uF . s JI03
3 > +6 VA +6VC  +6VD _v
> 99L3 3
I7R ! 7S ko) 99L.2 33 uH|. 5 321 A I
SR 6 VR 6 33 4H 0—| o ooo o | v NS
$20 kQ 53 | —»| o oo0o ° ]
59 ka ARI? ﬂ_escu +l_ssciz o3 A
7 -6 VR ! TS eF
zsls :za zo v 9sci2 | 20V X 2 —| o o ) ? ;
FRCRERFET Oel uF T 3 —| 0o o /—J|02 Jloz—v—
_—I_- 4 —»| o o | o®] | Y
L 98ce. ° ]
_| ° —
B L T 208 4] ° | —
1 T 7] : =
17c2 I7TR33 ° 1
0001 uF Tﬂ-s ka3 TPH §§ e ~SeLs | . | -
-6V 33 uH o —
o QU | E—
98C6 _6VC -6VB -6 VA o ——
@)\ IO-I uF 120 12
JAgI- Joi-  Jio2- \ /
061 A06-34B B3y [az] O9B WRITE CARD
[ 0y #5V
061 A06-018-223y [az} \HEAD SELECT AND rean "
[ 09y -5V AMPLIFIER CAR
138 028 % ’
061 406338 BBy ] +20V A sol /‘ﬁ
A 322@J|3—|4°°B 1285y (A2} 12 v Jol T
14 |
028, tb !
322 [m1] wa-10288y) >R85y L. -i2v
14A Ol A DRAWN | Jioka Banth |3/10/77 IS A [CODE 1DENT
GND AO7- om—) —) MUILICIREIEY  EAD SELECT AND c
08A - CHECKED
GND AO8 - OIA—) -T) Jllgz — ER)FA%)R:mngFlER 19333 83322680 Al A
——) Az|—385 H— ry —
GND AoS-OI = aerrovED ] "Owmon | TYPE: NZUN Locazaoz [ ™ 261 ™ 1or3 | 1-9
4 3 4 2 | 1 REF 83215719




4 ] 3 v 2 | 1
TPHO oy
2,2ka
+5 Y
E2RI
2.2 k@3
IABI- Jiol- 3 Scon
- 10A\\ —GND 191 TPHI
pcto Ao-oia o T s 18l EIR6
2.2 k@3 2 2,2 k&
3
8
11A\\ +HEAD SEL BIT 22 1
i3 [az]unsi-oan —=; EZR3 wal? TPH2
2,2 k@< 2 EIR8
128, +HEAD SEL BIT 2! ] =l 2.2 k@2
+
13 [a2] yasi-03a —> ea |
252 m? e EIRII
- " JA&I-OZA 13y, +HEAD SEL BIT 2 SN
TRH4 EIRI3
2.2 k@
—®
Al
(o] =] IV i ~
[l [
° s %}-{—:—% HEAD 0
22r3 = 3V » 3 i
5
Qzi - _ﬁ)—T
s 1 | ~
21c1 = 2 2 — 3 weD 1
-»> A2 B o i
+20V B 5
T el o |3 = i~
bt —
2 + 3 HEAD 2
J103- ar aemt i3 5 14 3 L 3
- p ¢
272 91031 —L) WRITE_DATA 3 . . ?
i = —~\
+ DATA AICR2 b >, :
B 272 Jlos-z—?—é WRITE Bt 2 P 3 HEAD 3
i 6 3 L3
272 Jio3-3 -2y “CGND » A
>—_|__ TPY Al —3H—
[ ars 2[5 s g o] 17 = 5 o~
[] T
31k 2 \\ L 3HEAD4
3 11 N sl . |s 3 T3
v Il T 5 \_/
AIRI Al L »— -
- 178 k4| 14 3 —RAW READ DATA
+5V v 2 pt <A>283 )‘?17
96 k
ice +20 V AIR4 %k
EIRIE 470 pF 2RI 12R2 IR R2 13 . |4 +RAW READ DATA D) 263~ *
2,2 kQ 47 k2 2704 e Pt " - (8)
s o | 1,33 kQ i
X 6V
Jiol- EIRI7 a2 I Pt V 6
14B WRITE GATE 146 220 & = l AIR6
165 [az]uasi-018 > T g A sl o e 1133 ka
A S P A Jlol-
S +MULT HEAD SELECT FAULT W OTA ,, @JAel-oeA
+READ ENABLE @z“
i 12R3
10 k2 MCOWINY HEAD SELECT, [CODE 10ENT
RED ENABLE 19333 83322680 B A
-2V
locazaoz |@% 262 Jwer 2 |mec1-92
4 1 3 A 2 l 1



— N R o’
a I 3 v 2 I 1
5C1
RS Dl wF 4104~
’ -HEAD ALIGNMENT OUTPUT sy
+ \I GND 2
sV 33160 162 2 483 o0 » YaN
360 3 100 o |(——*HEAD ALISNMENT ouTPUT 3
X 2CRI N SoND y 5
Q2 P =
1,78 kQ +6V
QsB [ !IRI
IIR6
RAW READ L e 8 ; 13'6 .
- . k J N lcs
ATA 7 | uF
262 o DAT. Y 6 +6 V 3], o,lo/0 m
AP o
AR = 6 %(IICS
4,8,
|12 0001 nF
2,15 kQ
sV “leRI
+RAW READ
2 /77 ”
26 Q6A
2(8) N 1IR3
3 162 &
Q9A
10R5
1 k@ =
I0R6
+READ ENABLE 3Bk
262 (¢ 523
10R7 0.033,.5]_
1,33 k2 1oci T )
i 10R8 = 19R3
-6V 33 Q 10R2 19€C1 oc2'hi TIPS 1008
Ik IR Oul yF | 11982 o, PFT J101-
= 3 —ANALOG DATA \\ 09B
Q158 IC wv—d (1 -
rev 10R9 10RI i 1—H > 052[A2]yA8I-06B,
10RII | 10RIO 100 & g220ka
470 03 47k2 10.0 k2 3 I5R2 0l 20me 20C2
2 474 i 470! MF +ANALOG DATA ., 08B
& 14CRI e — —# »——052[a2]uA81-07B
QI5A +6V |5R7 I5R8 33 kQ,I8R4
] ISR_,iI.OO kQ 100 kQ| 5V
NOTE: | 1,00 k@ L] |ﬂ-—|
B TPL ik 18R6
28RO
THIS JACK USED FOR HEAD ALIGNMENT ONLY. I0R3 15c2+ [ |oRS I'M
SEE CROSS REF, NO, 022 FOR DETAILS 3,3 k@ T 15 uF 15R6 ¢ 100 & A
v 10002 $ $1,00 ka{ |I8RI 100 k@ ™
a3 = 3 M2 7 Y " MARK DETECT .09
A/O_r- - wiscri |13R3 ¥ ISCRI Ll-ﬂz- -1E COMPTR |—* —>>—— 052 [a2] vasI-06A
& S«E I3R! 1.8 k& ALE+d 330 + ADDRESS
. \OR4 330 13R2 o YiscrR2 M aRis [ MARK DETECT 108
4,7 k23 680 & 4 ¥ I5CR3 4 >—— 052 [A2] JABI-058
@Rz M L 5 [ _|0gr7L LlisRe
i8Rz = 56005 $560 &
18RS = 1
10c2 A
-6V < 47 pF TPN 2.2 k2 -5V '
Jiol- . I 18R3. Y -
11B READ ADDRESS MARK ENABLE = DE 1DENT
Ne —>— CONTROL DATA. Nl 19333 c 83322680 | A | A
¥ tecei o ADDRESS MARK DETECTION
— NORMANDALE CROSS
DIVISION LOC:A3A02 |reFnvo 263  fsweer 3 I"‘“ 1-93/94
4 ] 3 A 2 | 1



4 | 3 ¢ 2 | 1
REVISIONS
REV. ECO. DESCRIPTION DRFT. | D/ CHK'D
A | PE23000 | RELEASED
REVISION STATUS OF SHEETS B |PE55933| DIAGRAM CORRECTION_ Aa0 |82578
C |PE57173[CHG. IC FAMILIES MF
112|3|4(5|6|7(8[9}10[11{12[13]14]15{16|17|I18]19|20 D [PES5933 | DIAGRAM CORRECTION ce
AlA[A|A
B|B|A|A
c|B|c |A
D|D|C|A
UNUSED LOGIC ELEMENTS
TYPE | LOCATION | OUTPUT
PIN (S)
200 D3 12
140 ca 3
Jio4
/— J103 ~J104
+42 V 7 J
l 15R5 / s .uoa-v{
&I - 1=k L
99c| 89|CZF HEAD O —| o ooo ol | — o
4.7,‘F '_];"‘ HEAD | —»| o o0o0o :3 I
15R8 HEAD 2 —»| o ooo
TPR —
6.8k HEAD 3 —»| o o0o0o @ ) @ /- Jio2 JI02—¥ —
HEAD 4 —| o o I o* s Pa
|5R7 S ISRI1 ° -
6.8 kQ 2.2 ko ° | —
27 V ° ——
I5R4 —LI5CI 1sc2 | 1 isc3 15C4 L o | -
0s0l uF  4eTpF Oel uF I Oel uF ° ]
I5R2 I5R7 = ° i
15 kQ 648 kQ = ° 1
o —
° | —
12 ¢ 12— f—o
5| aris
L] TN 8 @ —]
06! [a2] A06-01B —) T -5V J"‘—
15 VRI 98CI, 98C2 ~
Y L 0.01 uF WRITER
¢
15R3 11B\\ 048 10
R 06! (2] A0s 348 L soca-90cs T \\_HEAD SELECT AND READ _
0.01 uF AMPLIFIER
I5RI L 0.0 u ,—_I
v a Vd — I
Sow B o TTTTTTITITTY %
3.09 ka
Jiol
14 i
GND @AOS-OIAOL))%)—'Z))—-—-I
= DRAWN [CODE IDENY
g WRITER DIAGRAMS 19333 c 83322680 b
ENGINEER | [ CRoss REF SHEE PAGE
APPROVED) TYPE: EZKN LOC A3A03 [N 271 | o 4 I 1-95
4 1 3 2 | 1 ReF 83215720




ZONED WRITE CURRENT
274 (F)

~ 3]
~—— g -1 S —
47 kQ _
+5v o WRITE GATE @ 273
D3RI6 +5V
n'_'.Fuk?n
LRI 9 8 M WRITE
o058 —WRITE_GATE 200 A + WRITE_ENABLE
122 [A2] JasI-10B —, 3D + (B) 273
+5 v
WRITE
S t;"ﬁz TOGGLE
10
1 9
173[R2] nsi- 088 O7By\\_ 01 \\+MFM DATA TPE ) . ‘)C‘D
Y 5 | 1eas
=l A3B
8
21y oo ﬁ
WRITE
I SENSE
06B\, 02\, -MFM_DATA 4
173 [A2] vas1-098 MH>— 3 s
TPA J  p—
Y ) 164S
—Q| I A3A
A4RS
A4R4 S, 2 -
e 2619 xk  ob® MFM DATA PULSES @ 73
vssv OV
WRITE VOLTAGE SENSE
I7RI * —(c) 273
10 ko
TPG
+‘g§6¥ECT Y CR3 WRITE CURRENT ENA
02A.. 0g.. DELAY I7CRI I7CR2 ™ @ 274
104 [A2] ¥A8I - 13A ——D—; Ll
Lizr2 TPP
:L2kn 1" 10
TPD S
J103 -
3CR2 + WRITE DATA NS 2 .62 io3-2
$i30 0 % lare
S S a7 kaR3CR4 Y3CR6
3L
s 3R8
— F S Q
I 3R7 F T ;470
-5V 34,7 kQ A3CR7
s S T
3crs. 9l ~WRITE DATA !
bt >——262 JI03~- |
TPC -GND 3
[ 262 Ji03-3
Y A4R6 L
680 2
A '-'!-

NORMANDALE
DIVISION

WRITE AMPLIFIER

[CODE IDENT

19333

c 83322680 J

D

CROSS
REF NO

LOC: A3A03

272

SHEET 2

Jresc 1-96




—MFM_DATA PULSES 3
=@ —
2 | 8
220 pF 161
P 1 B3
B3R! TP
68l k | B3¢l sle00ns| 6
+5V VWA
274 @;wam-: CURRENT FAULT
+5V C3R3
330
I I 12 3‘ 141 6 WRITE FA o5 0%
— WRITE GATE 4] +WRIT! ULT
272<: L L 59 sac 31 bas >—>——— 042 [42] Ja8l-09A
202H 6
c38
272( 5+ WRITE ENABLE C3R4
TPN
+5V =08 ps 2
—
L 4R2
12 ka 4R8
a7 12 k2
4R6
2.2 k@
+WRITE
e &, N
272@ SENS (¥ \es Q4 Q9
acrI 4cr2
1 4ci
390 pF
| 4R3 4R4 | 4RS 4R7 T P
2 ka S237 ke g2 o L2k
-5V
WRITE FAULT DETECTION CODE 1DeNT
19333 83322680 [ H | C
m;mzﬁm LOC: A3A03 o 273 |smeer 3 ]PAGE 1-97
2 ] 3 A 2 I 1

& ® P R S Lo 8 ~—



& » Q a
N - - | S
4 I 3 v 2 I 1
+5V
D3R4 D3CRI
D3RI +27 V Pt
2.2 kQ 499 kQ
TPQ
o 02, 9 5 | 200\_s ans ke | 498 ka Y
+
62 JAB|_|0A05A5 05 CAR BIT 2 290 EE ‘),9
J__ D3CI
/—[0‘1 rF
+5V N
D3RS D3CR2 SR =
D3R2 +27 v bt S 499 k
2.2 kQ 4,99 kQ
s D3R8 D:‘:R‘I{O
04A . 06\ +CAR BIT 2 3 4 499 ka | 499 ke
162 [A2] JAsI-11A ig: + v
+5V D3R8 D3RI4
D3R6 D3CR3
D3R2 +27 V VA~ Pt S 499 k@
22 k@ 4,99 k2
. D3RS 3.32"‘;9 D3RI3
03A\\ 07 CAR BIT 2 1 J200°\2 o 499 10,0 kQ
162 [A2] uasl - 12A == D3A + v 1
+27
v +27 V
L 14R2 13R5 13RIO 13RI 10RI | l0R3
180 2 $499 ka S26l Q 261 o S 47 kQ S 4.99 kQ
13R2 ™
@,/ 121 k 2 10CRI I0CRI I
5 all alo 5y
13R8
13RS 330
I0R4 IOR5 -
I3CRI 10 ka 13RI cear ka Sz ke O ERRET
¢ L 13R4 13¢2
$T50 k@ 178 kQ 13CRI 390 pF
ari 196 k& 3 ¢ TP P TPH E )273
WRITE Q4 178 kQ
272 (G)CURRENT ENA| 4T k@ % v
L 13R6
= L5
3P | Iss;-, ISR?“Q
kQ a2
14CRI
¢ ?‘ Q8
ZONED WRITE CURRENT O
F) 272
[CODE 1DENT
WRITE AMPLIFIER 19333 c 83322680 | B | A
NORMANDALE
DIVISION LOC: A3A03 v 274 | 4 lm;z 1-98
4 ] 3 4 2 | 1




4 | 3 * ' 2 | 1

REVISIONS
REV. ECO. DESCRIPTION ORFT. DATEICMK'D
| A |PE23000 | RELEASED 1A
REVISION STATUS OF SHEETS B [PE6OI20 [ CHG LOGIC DIAGRAMS cB |3
3(4(5{6|7|8|9]|I0]|II]|I2]13[I4{I5(I6|I7{I8]I9|20|
onaws 1. Kaguue 107 POWER AMPLIFIER cose e
CHECKED _ DIAGRAMS 19333 c 83322680 J B
ENGINEER )7yl [ 0 8 E [CRoss rer SHEET PAGE.
APPROVED) | ovision TYPE:5VTN LOC: A3A04 [0 28l lor 2 I 1-99
4 ] 3 A 2 I 1 REF 83215721



v e e
. - ——
4 | 3 ¢ 2 | 1
J200 a2v Jzogo—
N
si2 [&1] wia-11 283 +42v : 2 091 [A2) sa09-328
8W ___ _________b__ R
1
1
D I
i
i
1
4
093[A2] va09-308 23 + DRIVE
____________ a
1
i
—] ]
]
1
i
VOI
______________ J OICE COIL DRIVE >& 312 m JIB-06
15W 42V 08
312 [a1] s18-10 -2 ~32y —>2L 091 [A2] sa09-038
|
C
0s3{az] ya0s-068 —12; ~DRIVE
B ¥ CrI
- MERG! — Ry
312 [a1) wia- 07123 42V_EMERGENCY RETRACT POWER T 42V _EMERGENCY RETACT POWERSSI1 o) [13] 1a09- 148
|
W _____ b 3
1
i
y |
092[AZ] 3a0s-088 4> — EMERGENCY RETRACT POWER ENABLE |
e - G
3 EMERGENCY RETRACT POWER 02
os2 (i3] sa0s-08 2! +EMERGENCY RETRACT POWER + 2 _ 312 [@1] aie-12
> VOI CURRENT S E! TO
093 [a2] ua0s-21815 CURRENT SENSE Qe coL N 2>——312 [a1] voicecorL 1
0.5 0.5
17 15W
A _ ! - GND 04
31 &1 we-03 -7 SND — > 093 [a2) ya0s-178B
,;n~VQD‘ DATA JCODE IDENT
POWER AMPLIFIER 19333 83322680 | J | B
NORMANDALE 13
DIVISIONL LoC: A3804 |meno 282 sweer 2 ]“q 1-100
] 3 4 2 | 1




4 I 3 v 2 I 1

REVISIONS
REV. ECo. DESCRIPTION DRFT. | DATE |CHK'D
A {PE23000 |RELEASED
REVISION STATUS OF SHEETS
3|4(5(6|7!8|910|11{i2[13{14{I5|16[I7|18]19(20|
TO SERVO
HEAD / ARM
r ASSEMBLY
/ CABLE SUPPORT PLUG
SHROUD ASSEMBLY
SUPPORTS PC JUMPER
BOARD
A3 - SERVO PREAMP
o
—
] EE
=rF SERVO CABLE PLUG
TRACK SERVO PREAMP HOUSING
«— MOUNTED ON DECK NEXT TO
ACTUATOR .
J8
l———=9
” - azes
DR (W21 ONTRO! DATA [COOE 1DENT
onECKED g&"GCA‘A,agRVO PREAMP 19333 c 83322680 | H | A
ENOINEER 1k Lo/, NORMANDALE [CRoss Rer. SHEET PAGE
APPROVED| DIVISION TYPE: FZQN LOC: A3AD5 |nc 291 | or 2 l 1-101
4 | 3 * 2 1 1 ReF 83215723




¥ a @ ¢
—_ R N —
4 | 3 ¢ 2 | 1
M(/
M' \i IRI IR2
{ » 109 10 9
JUMPER PLUG - Ty I
ON SHROUD R3 icl R7
Ji- 3pF
SERV0 ! o 14,7 Q | 2145 kQ
HEAD IR4
L5 92y 100 &
03
L RS
= 100
05 1407
IR6
2 e
Ep 2145 kQ
38 +12 V
[
322 [Al] JIB- 14 — ,4
T 9oLl
100 pH
99R2 99RI P .F 8cl = eV
2.4 ko aroaf ! # {
“ R 3oy \
99 VRI 99r3 | 99Ct = : 100 pH N
6.8 V 100 & 2.15 kQ 2415 kQ loOO w
> i
03 a2 "6 L 4ms Lae |
9c2 3260 SO F 4rg ar7 -0 KF 2
% 10,0 kQ 100 kQ 8| cur.amp acs By o \DIBITS
T e — 032 JAO3-25B
L P A02- 158
[
[
1
— : osz@JAoa-MB
[}
[
1 +SERVO
+ 602V ) o
| 032 JAO3 - 238
L A2jaoz - 138
L SHLD
- 12 v 032[a2)a03 - 268
322 [al] JIA—IO%
T 98LI SHLD
100 pH
QBCI 98RI
1—' rF 3ar0 @
SHLD o NOTE:
2 2.4
1~ 103A.\ —GND AO2 IS INTERNAL TEST JACK USED FOR CONNECTION TO FTU/HEAD
3 [al] viA-3 ——— an . ALIGNMENT CARD. SEE CROSS REF. NO. 022 FOR DETAILS.
; J/saca \Lsac4 J/sscs
L I uF Oul pF > L0l uF
- [CODE I1DENT
TRACK SERVO PREAMP 19333 c s3322680 | Al A
NORMANDALE
DIVISION (9762) LOC: A3A05 gr:gsio 292 |sweer 2 Insz 1-102
4 | 3 4 2 | 1



4 il 3 * 2 | 1
REVISIONS
REV.| ECo. DESCRIPTION ORFT. | DATE |CHK'D
| A |PE23000 | RELEASED
REVISION STATUS OF SHEETS |_B_|PESSB448] CHANGE POWER _CORD CB 12-8.80
| ¢ |PES5952 | REMOVABLE PWR CORD MF_[78-80)
2 4/5|6|7]|8[9]|10|11]I12{13]14|I5]16(17]I8(19|20
AlA
BB D
cj|C
C
FLAT BRAIDED SHIELDING
e = N
”‘7 {‘IlA:} -__lr
AC GND FASTON DC GND FASTON
LOCATED ON LOCATED ON
BASE PAN LOGIC CHAsSIS
BACK PANEL
EXTI VAP T CONTROL DATA [CODE 10ENT
CHECKED S&ggleESR SYSTEM 19333 c 83322680 |H |C
ENGINEER }'442, yLre 207 g £ e
APPROVE: < ‘ RMANDA Loc: Al %055 REF 301 SHEET lor 2 IPA 3 1-103
4 | 3 * 2 | q REF s3215724



% s Q v
S R e —
4 | 3 v 2 | 1
) -
103 [82] as0- 058 -9 SEC START PULSE ] SG(4/
DECK INTERLOCK
NO NORMAL
—START — C
103 [A2] vABO-06A Al
2] = AIS4  MAINT.
NC
START ™~ "DRIVE MOTOR |
333 JIB-1| +5V REG OUT Al A31L 3 4 2A932C6F P304 J304 | |
| RUN A3KS | /" | START |
3 ry | 2 € N |
AIKI ‘ ! |
— ! 2 Al]A3] 212 1 |
| |
St4-2. l l
P302 4302 I THERMO !
I PROTECT
(a1]A3] 1 33 |
P303 J303
+BRAKE
103 [a2] vaB0-04B —{azl— N
=] HEADS LOADED
NC 2|2
- c
331 uiB-0) ——SND (5 VOLT) fa—— N';?ADED
A3s2
:— 1 UNLOADED P30l J30I r BLOWER MOTOR |
| | START AIC5,4uF |
i DRIVE 1 3|3 AR !
1 POWER | RUN |
1 PLUG AIFLI ) |
1 Pl 2|2
' o|x ! N ! :
1
] h . b BMI |
l AR S a
2
| &N oRO|Y
1
1 oND| & [
1

WA
I DRIVE

POWERS = -
I POWER PLUG ACErTIcLE ; !
| ‘————l —] TI ORN
N i ! : ) JAVAN AlC8
] N OR 2 1 6uF T~
ERoro| ¥ 3 100 V 120V 100V 220V 240 V
| 7 A 3 A | 60Hz 60Hz 50Hz 50Hz 50Hz TBI 42vac .ggo—
GND | © 2 (D | o S5 312 AIAOI- 24, 128, I3A
" —> ! QIOIPIO|O ot —6ND ({05 — 311 AIAOI-34A,348
I I ® 2 p 42V AC »oslzszl AlAOI-34A,348
L 4 POWER SUPPLIES (R 211 D2 —312 AIAOI- 138, 14A, 148
Y .
AICB2 ® 3 bl [e 9s2VAC Ola 333 AIAO3-I6B,17A,17B
|2 ¢ ~GND (5 voLT) {08/~ 322 AIAO2-28A, 288,29
A CONNECTIONS DEPEND ON SITE POWER P > 2 4| o P 1337 AIAOS-28A'28B. 294
¢ 9.2VACKNO9 333 21a03- 154,158, I6A
é o—e INDICATES I6AWG. JUMPER WIRE ® 3 q 20VACNO02 oy i aim 228
6 ¢ —GND ;:07 Zoa'ol’
é USED ONLY ON 220/240 50Hz ® o aovac Joal 321 AIAG2 -OIA'OlB
20V AC Ot 322 AlAO2-22B,23A,23B
$/C 30 AND BELOW FOR 50Hz,S/C 33 AND BELOW FOR 60Hz
A S/C 31 AND ABV FOR 50Hz,5/C 34 AND ABV FOR 60H:z NTROL DAT CODE [DENT
MLGUIRIAEE  AC POWER SYSTEM 19333 c 83322680 | H | ¢
NOI
:.'\‘:s,:::m LOC: Al o 302 SHEET 2 P 1-104
4 1 3 A 2 | 1




4 L 3 { 2 | 1

REVISIONS
REV.| Eco. DESCRIPTION oRFT. | DATE [cHk'D
A_|PE23000 |RELEASED L L&
REVISION STATUS OF SHEETS B _|PEGOOII |LOGIC DIA. cs_|r4-s
C|PE60I20 | CHG LOGIC DIAGRAMS ce_|3.2480)

5(6[7|8]|910|11]12]{13]14(I5|16]17|I8{19|20]

O|® | > |=—
O[> |IN

Ja-
“OND SOl 331 wiB-04
TRA SN0 552 312 atci—
312 Alc2+
302 4100-07 —0lA )-‘GLL |=GND O3 592 (3] vs-03A
lomi;—euo GND 3305 o

TPZ - 08
ﬁ_»'ﬁ_ NC
345 ~ND [ -
302 .noo-os—li (=D 5593 562 [A] 4200- 07
sapy -0 |

orawN |5, /é{,g,,_,g

CHECKED

+42V POWER SUPPLY AND [CO0E 1oEnT
EMERGENCY RETRACT DIAGRAMS 19333 83322680 Jlec

ENGINEER | .

CROSS REF
NO

TYPE: ASUV Loc: AIAOI 3 T o2 |"‘ * 1105

APPROVED

4 ] 3 4 2 | 1 REF: 83215725




s o
— ~— e
4 | 3 ¢ 2 1
13A 42 VAC
2 JI00—
302 9100-06 — =
138
+082UF
a2y JIA- JB-  AlCI
.
> ::2 o5 ¢ 311 y1a-02
ﬁ;. E;:i 210004F (2
8A
42v 328 1 a2v
> —>> o > * 282 [a3] 4200-06
———
o 2 [Evee D Elver oL
124 42 VAC "5 W 108 e [ B currenT
302 JI00-03 —) D— L 282 (A3Ja04-E1
128 1A Lo _ -
134 % cR6 I A
$510 —42v 024 10 -42V
15W > > 282 [A3] v200-
oz 4 09
£2 03A
8A
! ac2
§ -42v 038 W09 N[+
R4 03A < /1
e Terr Ty 210004F
5 1" semes, i
RETRACT POWE
g:z ————),07 ETRACT POWER 282 J200- 12
078

5K 4,
05 W I g
\L 5500UF \]/5500 UF J/ 5500UF
r r 7

]

EMERGENCY RETRACT

_ RELAY_ Alk2 £
o'g?_ | 6,9 7,4 58 |
282 J200-03 VOICE COIL DRIVE l d| |

12 +EMERGENCY RETRACT POWER | 1,,79,32.,8

262 (8] v200-2 —2 I
o - ! !
|02@ AlO-29A PICK RETRACT RELAY B~~~ A I

I |_“_I
| !
b e — = J

+20v
322 AIA02,298, 30A,308

NOTE:
A RELAY FOUND ON P/S MOTHER BOARD.

[CODE rDENT
PLUS AND MINUS 42 VOLT SUPPLY c

AND EMERGENCY RETRACT

NORMANDALE
DIVISION

LOCIAIAOI _|reF w0 312 |sweer 2

19333

83322680 1 J

c

CROSS

IPAGE

1-106

4 1 3 4 2



4 | 3 v 2 ] 1

REVISIONS
REV.| ECO. DESCRIPTION DRFT. | DATE |CHK'D
) PEZ}T‘D[—_RE.EASED o I
REVISION STATUS OF SHEETS
41516|7(8|9|I0]|il]I2]13[14|15]|16(17|18]19]|20
D
C
S gl
B
302 4100-07 — LAYy, “GND
0IB\\ _—GND
302 J100-05 — 334y, —GND
|341> GND —
=
A
orawn_|@. RApwe [0t PLUS:AND MINUS I2V AND PLUS AND OOt 10T
CHECKED MINUS 20V 19333 c 83322680 | J | A
enomeer [, 7 i " | AGRAMS [ — s
appROVEO] | owision TYPE: 5SKV LOC: AlA02 %o 321 ror2_|™"1-107
4 | 3 A 2 | 1 REF 83215726



¢ - S
S S~—— — ~ .
4 | 3 v 2 | 1
B 20 VAC
302 J100-04 i;‘ . JB-
D | zaagg I o\, + 20V 298 13 +20V [AZ] BACKPANEL FASTON
2A ljgﬂwﬂ 312 AIK2A
CRI CR2
v
Sy +iz —> Z: )—-EM 292 [a3] vs-04B
ow " I%;:l 261 [ag sas0-08B
CR3 CR4 e
- hd VRI
21A 20 VAC A<T7.500UF & oy
302 4100-02 —T = ’}
224
VR2
. ¥ i2v
< 7.500UF
C #16
BLUE Ja-
51 —12v 08A 10
h oo N T 292 [a3] y8-038
|—9 261 [a2] aBO-08A
F2 —20v \\05A 04
A ) > 20V [A2] BACKPANEL FASTON
> =
+5 FILTER
333 AIAO3-24A 24A>¥
248
: [ 25A< . . .
S 1K 14,000UF 14,000UF 14,000UF
l/zw T T
—GND (5 VOLT) )
B 302 JI00-08 z: H— !
L 29A<
A
PLUS AND MINUS 2V AND PLUS AND o0t 10Nt
MINUS 20V POWER SUPPLY 19333 83322680 | J | A
NORMAN —
OVISION LOC: AIAO2 Mo 322 w2 1*‘5 1-108
4 | 3 A

2

| 1




4 | 3 * 2 | 1

REVISIONS
REV.| ECO. DESCRIPTION oAFT. | DATE [cHx'D
I:n:z:ooo RELEASE I
REVISION STATUS OF SHEETS | 8 ]Pessoss | cHG FuSE ON CARD _ CBCLE.]
C TECHNICAL CORRECTION AARO |8-28
({213 5/6{7|8|9(l0]|11]12{13]14]I15(16]17]I8(19]|20
Alala
BlA|A
clajc
Je- JiB-
311 JiA-Ol t)—4)) ~GND.{5 voLT) })g——— 302 A3s2¢C
02
302 4100- 08 ————28Ayy —GND _ >‘TNC
zeaa: —GND H—— NC
29Ay, —GND > enp [a2) BackPANEL FASTON
77

e PLUS AND MINUS 5V POWER SUPPLY | oo '

e v Rrved v ¥ 1933z |0 | asszzsao_l_: c

weenoves] T TYPE:BSHV Locaaos [&=™ 33 [*7 w3 [P*1-109
4 1 3 2 1 )




4 3 ;
oS
Q4
RS
7~ Py s8a| Qi
B s \$%/ Rs
St a0 S0 a ™
: Q3 1™ I JIA-
-F sEP ® =SV RES OUT_ 5008 98 _sv [AZ] BACKPANEL FASTON
b 098
T Lre : Y
1P Siska
— =
R2 , Ra
169 S 168 kQ | R7
k8 5.6 ka
3
<2
2z LF
* RO
2,2 k@ S
*
CONTROL DATA [CO0E 1DEnT
PLUS AND MINUS 5V POWER SUPPLY 19333 c e3322680 | A
LOC: AlAO3 w0 332 |fsweer 2 " =110
4 3 4 2 1




| 3 ¢ 2 l 1
168 Se2 VAC
302 J100-01 ‘l-j)
D ITASS I
17853 vl
| 0.l 0 +5 FILTER 244
N
o - >en 322 AIAO2-24A
258
| TP
RI2 T s KPANI STON
+5V REG OUT 258 15
—a TN I T [A2] BackeaNeL Fa:
i D—— 302 AKI-3
oo 268
Q9 W
68
SRIl RIS YR3
. 356 a s.6ka ¥ 6e2 V
+| 4e7uF o6

(9]
"

16
(‘ 1eB.kQ
a ; 7
w7 2
oy 7-vR  O—
—q 353 8 SRIT
1 w 2 k
4 .
o /
R4 +| cs Ov + S ( fw
20 R0 r 3330 FRI00wF S2ka R4 F ﬂl
2w \ + 350 ’k% =/
/T\ ¥ : S V
—
CI5 =
<i4 000 uF
158\ 9.2 VAC
302 J100-09 > 4 \J+.
54 R20 i F2
58 0240 \—sy Q 332
l:))i:] 15W P
<&V
oD 1ENT
ELLIGRENLE  PLUS AND MINUS 5V POWER SUPPLY | |o-aq c 83322680 | E | ¢
Coon. LOC: AIAO3 pervo 333 fme 3 " sz
a ! 3 * 2 !
g ] SN’

S~ G’ hd




N S~— ~ ~
4 | 3 ¢ 2 I 1
REVISIONS
REV.| ECO. DESCRIPTION DRFT. | DATE |CHK'D
| A_|PE23000 | RELEASED
REVISION STATUS OF SHEETS 8 [PES5085| ERROR __CORRECTION ca 2880
3 516[7|8]|9(I0}I1]12]13]14]|15{16{17]18|I19]20
A|A]|A
A

NOTE:
| ALL OF Wl HARNESS ASSY AND Wil & WI2 CABLE ASSYS
ARE SHOWN ON CROSS .REF 302 AND NOT REPEATED ON
THIS DIAGRAM SET.

DRAWN | /1 Gaolieorn JCODE 1DENT

CHECKED HARNESS DIAGRAMS 19333 c 83322680 G|B

ENGINEER ey e

pr— 2 w2, W3, W4 ﬁ%"ss REF 341 snzelr oF 4 IPA 3 -3
4 ] 3 * | 1 RerF s3215722




4 | 3 ¢ 2 1
w3
PAO9 P200
092 | 08B |——EMERGENCY RETRACT POWER 1%
D 093 |308 "g:"\‘l’: 13
093 |o06B - = 10
092 |ogp | —TEMERGENCY RETRA:T POWER X
ool |328 42v 5
ool |o3e - 1] 8
091 | 1ap |22 EMERGENCY RETRACT POWER N
CURRENT FEEDBACK >282 URRE| EDBAC
093 121B 550 FR AMP GROUND 15 282 EI CURRENT FEEDBACK VOICE COIL |
093 |I178 4
~GND 7
EMG RET RELAY NO 3 PlA
—
-42v o
EMG RET RELAY NC 1, 312 c2+,Cl- _‘i';gv 2 | 3n
6 322-20V BACKPANEL FASTON 4 | 322
12 312 c2— =42V 9 | 312
— J 332 -5V BACKPANEL FASTON =5V 8 | 332
312 VOICE COIL -2 2 | 312
— 42V EMERGENCY RETRACT POWER '7 3:2 c
+a2y n| e
—GND
P8 1| 3n
fr—/ - Ind
03a = GND 3 |3
038 }—— = 0 | 322
048 |—— -i2v
04A)—] L
292 ¢ <
PIB
oA f—
’ +i2v
02A1— +12V
oiB |—t —oND 14 | 322
02B [—\— yem a | 33
L 312 ¢+ *5 5 | 312
333 BACKPANEL FASTON :_zgv 15 | 333
B 322 BACKPANEL FASTON s 13 | 322 B
331 BACKPANEL FASTON 8 | 331
EMG RET RELAY N¢ |, | 312
o ‘42" o | 32
RE'_FGNRDLAY [T R
PAO3 + [(VOLTAGE FLTe~ UP TO SPEED)+ (~POWER UP.MASTER CLEAR)] : :I';
268 —) —SERVO DIBITS 302 A3s2-C ~GND N EE)
238 f—tt +SERVO DIBITS 302 AlKI-3 +5V " | 333 |
- 032 il —-GND L
248 [t +&V 302 A3K5-3
268 —7
NOTES :
—l2v |. CROSS REFERENCE NUMBERS LEAD READER TO LOGIC SHEET WHICH
343<A> SHOWS CONNECTOR/PIN IN FUNCTIONAL RELATIONSHIP TO REMAINDER
OF DRIVE.
343 Oa +12v
FLT e~ UP TO SPEED)+(—POWI
A 343 @ +[(VOLTAGE FLT e SPEED) +(—POWER UP MASTER CLEAR)] A
MAIN HARNESS (W3) 83322680 | A | A
NORMANDALE PART 1 PAGE
DIVISION SHEET 2 I 1-114
4 I 3 A 2 I
——’ ‘ « N ~— —— a ] ~——



Q = & @
N ~— —
4 I v | 1
w3
PASO p20!
— ° 1
103 |ion |4 SPEED TRANSDUGER sioNAL YELLOW ] ,
103 SPEED TRANSDUCER
o ios] } -GND BLACK ) 2
261 |osa -2y 342
261 |osB +H2V B ) 342
P
o2 |oss |4 (START + SPEED PuLSES) 102 PACK COVER SOLENOID R
| +20v (OPTIONAL P201
o |osa 102 PACK COVER SOLENOID L
103 |osa ~START 262 A3S3-NO 252 A3s3-C —STARY 128 | 252
252 loia —(SERVO_FAULT + FAULT) o048 | 252
oaz lozs —MANUAL FAULT CLEAR o8 | 252
o |ora —START GND e | 252
oi |ore —LOGIC GND 144 | 251
104 |o9B | —WRITE PROTECT 028 | 252  CONTROL PANEL
252 |l1A -PLUG VALID 06B | 252
252 |12A -SEL ADD 4 09B | 252
252 |18 -SEL ADD 2 08B | 252
252 |14a -SEL_ADD 1 108 | 252
102 | 13A — READY ALERT 058 | 252 -
+5V
oIt 148 # [OVOUTAGE FLTo~UF 7O SPEen+ 148 | 251
0z |os _(—POWER UP MASTER CLEAR) 342
103 |oea —START 302 A3S4-C 302 A354-NO 302 AIKI-4
- P303
103 foss 9 SEC START PULSE 302 A3KS-4
103 Jo48 =R : 302 HYSTERISIS BRAKE
o3 losal +HDS _LOADED 2
— 302 A3S2-NO
PAOT w2 P22
2a| - 3
28— +VELOCITY TRANSDUCER SIGNAL [ .
o072 : : _GND ! , 972 VELOCITY TRANSDUCER
3A T o 1 4
3aaf—— 8 = K
NOTES :
I. CROSS REFERENCE NUMBERS LEAD READER TO LOGIC SHEET WHIC
SHOWS = CONNECTOR/PIN IN" FUNGTIONAL ~RELATIONSHIP ‘TO
MAIN HARNESS (W3) PART 2 83322680 |H | B
NORMANDALE VELOCITY CABLE (W2) o 3 1115
4 1 'y |




PABI P w4 .
165 |oiB +WRITE GATE ‘ 262
osl [oia 2 ~GND J’ 261,271
261 Jozs —la2v — i 261
+HEAD SEL
113 |o2a . | ven
osl |o3B =5V 261, 271
113 |03A +HEAD SEL BIT 2! ve
7 P
osl |oas 4 +READ ADDRESS MARK ENABLE (NU) ] 263
2
N +HEAD SEL BIT 2 ]
262
113 |osa = !
os2 |oss ' +ADDRESS MARK DETECT i »63
262 |05A o —GND i 262
122 {108 4 ~WRITE GATE i ora
162 [ioa | +CAR BIT 29 i ara
R P
o6l |uB | +5V } 261, 271
162 1A ) +CAR_BIT 28 )| 274
i P
26 |28 | +Hay } 261
162 |12a ) +CAR_BIT 27 1 v7a
y P
oel 138 +20V } 261
04 |13a +WRITE _PROTECT DELAY ] o72
y P
oot |48 Af +42V i o
o7l |14A - GND 271
052 |oeA —ADDRESS _MARK DETECT 263
042 |osa +MULT_HEAD SELECT FAULT ven
042 |09A + WRITE FAULT o
i P
o o g e ton
1 i
052 |orBl—— : 4 ves
o8l |orat—] ] 261
173 |osB|—— | +MFM DATA A 2
R ~MFM  DATA 17 2
173 |ossl—— U il
NOTES:
I. CROSS REFERENCE NUMBERS LEAD READER TO LOGIC SHEET WHICH
SHOWS CONNECTOR/PIN IN FUNCTIONAL RELATIONSHIP TO REMAIN-
DER OF DRIVE.
CONTRN! DATA c
READ WRITE CABLE 83322680 (A | A
NORMANDALE
DIVISION SHEET 4
4 4 2 1
ﬁ “ N —’ ~
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WIRE LISTS 2

INTRODUCTION

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

READING WIRE LISTS

Wire lists show the origin, destination, and
Z level of all wirewrap connections on the
logic chassis backpanel. The wires are
listed in order of card location and pin
number. The lowest numbered card location
and pin number are listed first and the
highest numbered card location and pin num-
ber are listed last. The wire list is a
double ended list. This means that all wires
will be listed twice: first as the origin,
then as the destination. Following is an
explanation of all the columns used on the
wire list (refer to figure 2-1).

SIGNAL NAME OR NUMBER IDENTIFICATION

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

ORIGIN/DESTINATION

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

Card Location
I [~ Pin Identifier

A06 12A

Example:

TITLE WI. DOCUMENT NO. |SHEET NO. REV.
WIREWRAP LIST LOGIC W/W 1 of 12 A
SIGNAL NAME
DESTI- ]
OR NUMBER ORIGIN NOTES
IDENTIFICATION _ ____“NAHON LEVEL_
102111 A0101B A0102A 1
102111 A0102A A0101B 1
100108 A0102B A1708A 1
100211 A0103A A0231A 1]
100206 A0230A Al712A 1
100205 A0230B A0G12B 1
100203 A0231A Al1326B 2
100211 A0231A A0103A 1]
Z LEVEL 2
Z LEVEL |
9E82
Figure 2-1. Example of Logic Wirewrap List
83322680 A 2-1



Z LEVEL

The 7z level refers to the position of the
wire located on the pin. There are two Z
levels on all pins (refer to figure 2-1). 2
level 1 identifies the wirewrap connection’
closer to the surface of the wirewrap panel.
Z level 2 jidentifies 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,

o 2-2

‘that wire will be connected on 7z level 1.

The same 7 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.

83322680 G

N’
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TITLE WI. DOCUMENT NO. |SHEET NO. REV.
Logic Wirewrap 77568131 1 of 15 AC

SIGNAL NAME DESTI- z

OR NUMBER ORIGIN NOTES

IDENTIFICATION NATION | LEVEL
100416 AD10IA  JABQOTA 1
100416 AO101A  JABOOTB 2
300023 A01018 A0121B 1
100305 A01048 A0333A 1.
100101 AD1128 AD221A 1
100101 A01128 A01278 2
100105 A0113B B0831A 1
300022 A0114B A02348 1
300023 A01218 A01018B 1
100304 A01228 A0312B 1
160103 Ap1238 A06238 1 -
100102 A01248 A06248 1
100104 A01268 B0815A 1
1001n1 A01278 A0112B 2
100107 A01308 BO709A ' 1
101020 A01338  JABQO3A 1
160417 A0134B  JABQOL4B 1
100309 A0213B A03238 1
100409 AD214B B0103A 2
100409 A0214B aAlolz2B 2
160308 AD215H A03258 1
300074 A02168 A0231A 2
200621 AD217A B06338 1
100101 A0221A BO123R 2.
100101 AD221A AQ1128 1
300074 A02228 A0234A 2
200221 AN223A 801178 1
200217 A0223H B0203A 1
200217 AD2238 B0625A 2
200208 A0224A B0224B 2
200218 A02248 B02328 1
200206 A0225A 801228 1
200704 AU2258 B0l1le6A 1
200216 A0226A B0225A 2
209202 A02260 B0631A 1
200214 AD227A B0226A 2
200210 A0228A B0226B 2
160406 202288 AV426B 2
200212 AU229A BU22SB 2
200915 A02308 BO1O7R 1
300024 A0231A AD234A 1
300024 A0231A A02168 2
200220 A0232A B0232A 2
300024 A0234A A0231A 1
300024 A0234A A02228B 2
300072 A0234B  AU114B 1
100301 A03078 BU928B 1
100302 A03088B B09278 1
100303 A03098 ApBs268 1
100307 A03118B B0804A 1
100304 AD3128 A01228 1

83322680 A 2-3




TITLE WL DOCUMENT NO. |SHEET NO. REV.
Logic Wirewrap 77568131 2 AC
SIGNAL NAME . o
DESTI- z-
OR NUMBER ORIGIN
IDENTIFICATION NATION | LEVE ] NOTES .
100309 A03238B A02138 1
100308 AD3258 A0Z1I5B 1
200926 A0327B B0913B 2
100306 AD332A BOBUSB 1
160305 A0333A A0104B 1
100305 AD0333A BUBZZB 2
100418 A0403B A0903B 1 _
2008n2 - AD405A B0104A 2
100403 A040T7A AlolsB 2
106403 a040TA AOS2g8 1}
300007 A0408A A0409B 2
106401 A04088 B8O0107A 1
100410 A0409A JA8002B 1
300007 A0409B AD408A 2
300007 A04098 JAB109A 1
200904 A0410A B0903B 1
200222 A0410B B0202B 2
100404 A0411B AD707A 1
100404 A04118B JABQO01A 2
2002n9 AD412A B0230A 1
100405 A0412B Al027B 2
100405 AD4128B JABO13A 1
200201 A0413A JAB110B 1
200201 A0413A B0227B 2
200203 A04138 A0531B 2
200203 AD413B B0229A 1
100402 AD414A B0931B 1
300001 A04148B JAB108A 1
200914 A0415A JAB0OSA 2
100407 A0415B Alo238 1
200914 AQ416A " A0428B 1
101010 AD4168B Alo21A- 1 -
100414 A0417A JAB011B 1
130413 A04178 JAB012A 1
100419 A0421A JAB226A 1
100420 A04218B JAB226B 1
100415 A04228B JABN14A 1
100421 A0423A JA8222A 1
100422 A04238 JAB222B 1
200814 A0424A B0OR0O9A 1
101002 A04248B Alo21B 1
200919 A04258B B08178 2
300025 A0426A Al0l13A 2
100406 A04268 B0124B 1
100406 A0426B AQ2288 2
100473 AD427A JAB241A 1
100424 A04278 JAB241B 1
100412 A0428A  JABO11A 1
200914 A0428B A04leA. 1
100425 A0429A JAB223A 1
100426 A0429B JAB223B 1
100477 A0430A JABZ224A 1

83322680 A




TILE .

DOCUMENT NO.

SHEET NO. REV.
Logic Wirewrap VVL 77568131 3 AC

SIGNAL NAME _

OR NUMBER ORIGIN Eron | LedeL NOTES

IDENTIFICATION ,
100428 A0430B  JAB224B 1
100479 AD431A JABZ42A 1
100430 A04318B JAB2428 1
100472 A0432A JAB228A 1
100417 A04328B A09328 1
100432 AD433A JAB228B 1
200222 A0S01A A0S524B 1
100502 A05038 A06108 1
100501 A05048 Ap6098 1
300003 A0S07B JAB107B 1
300002 A05088 JAB106B 1
300004 A05218 JAB105B 1
300005 A05228 JAB106A 1
200272 A05248 A0S01A 1
200211 A05278 BO1218 1
100403 A05288 A04OTA 1
100503 A05308 A0622B 1
200703 A0S318 A06128 1
200203 A05318 A04138 2
300013 A0601A JAB101A 1
300019 A06018 JA8103B 1
200219 A06038 B0233A 1
200215 A06048 B02318 1
100501 A0609B AD504B 1
100502 A06108 A0503B 1
200203 A06128 A05318 1
100503 A0622B A05308B 1
190103 A0623B A0123B 1
100102 A06248B A0124B 1
200375 A06268B B01318 1
100601 A06278 B0131A 1
300021 AD6338 JAB1136 1
300020 A06348B JAB111B 1
300014 AO701A JAB114A 1
200918 A0702A B0931A 1
100404 AOTOT7A A0411B 1
160404 AQT707A B09338B 2
200922 A07078B B09298 1
200923 AODT08A Bo9l12B 1
200911 A0O710A B0913A 1
200610 A07118B B0602A 1
20012 A0712B B0603A 1
200613 A0713A B0604A 1
200616 A07138 B0610A 1
200617 AQ715A B0609B 1
100809 AD7158 A0826A 2
200619 A0716A Bo611B 1
200902 A0716B AD09Z23B 2
200618 AOT17A B0609A 1
200907 A0717B B09l6A 1
200901 A07218 A0922B 2
200905 A07228B B09168 1
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TITLE - WI. DOCUMENT NO. SHEET NO. REV.
Logic Wirewrap 77568131 4 AC

SIGNAL NAME _

OR NUMBER ORIGIN eaon | LedeL NOTES

IDENTIFICATION '
100808 A07238B A0809A 1
200571 AO0T258 B06028 1
100701 A0726B A0928B 1
20T6n08 AOT27TR BOG0%B 1
100703 A07278B A0808B 1
10902 AGTZ8E AU91ZB 1
100702 A07308 A0B02A 1
300015 AUBOTA JAB107TA 1
100702 A0B02A A07308 1
100801 AOBOBA BO816A 1
100703 A08088 A07278 1
100808 KOUBUYA AO723E 1
100802 A08098 B081oA 1
200974 A0B108B BUO%06B 2
2009724 A08108B BO117A 1
100804 AOBI11A A0824B 2
300804 A08118 B0230B 2
200908 AOB1I2A B0914A 2
100807 A0B128B B0905A 1
200910 ADBI3A B0922A 1
200913 A0813B B0930A 1
200804 208148 808108 1
200903 AO0R16A B0904B 1
200207 ADR21A B02298 1
100306 A0B22A A0927A 1
200205 A08228 B0228B 1
100805 A0B23A B0828B 1
200906 A08238B BO906A 1
2002311 AUB24A BU614B 1
100R04 A08248B ADB11A 2
100803 A0825A B0927A 1
200925 A08258 B0926A 1
100809 AOB26A A0S06A 1
100809 A0B26A A0715B 2
100303 A08268B A03098 1
200912 AD832A B0903A 2
100501 A0833A A09248 1
101011 A0902A Aloo2B 2
101011 A09028B Alo028 1
100418 40903A A09038B 2
100418 A0903A A0904A 1
100418 AD903B A0903A 2
106418 A0903B A0403B 1
100418 A0904A A0903A 1
100418 A0904A A0904B 2
100418 A0904B A0904A 2
100809 A0906A A0826A 1
100902 A09128B A07288 1
200972 A09158 B0925a 1
200926 A0916B Alol7B 1
200921 A09168B B09218 2
200901 A0922B B0908A 1
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TITLE WI. DOCUMENT NO. |[SHEET NO. REV.
Logic Wirewrap 77568131 5 AC
SIGNAL NAME
DESTI- z

OR NUMBER RIGIN

IDENTIFICATION onie NATION | LEVEL NOTES
200901 A09228B A0721B 2
200902 A0923B B0907A 1
200902 A0923B A0716B 2
100901 A09248 BO91S5A 2
100901 A09248B A0833A 1
200926 AT9258 B0B1ZA 2
200926 "AN9258 B09138 1
200609 A09268B BOB1TB 1
100806 A0927A A0B22A 1
200909 A09278B B09308 1
100701 A09288 A07268 1
360018 AGY3TA A09324 1
300018 A0931A A0931B 2
300018 A09318 A0931A 2
300018 A0932A Alo32B 2
300018 A0932A A0931A 1
100417 A09328 A0432B 1
3000718 A09328 JAB114B 2
103012 A0933A Al1033B 2

. 1010712 A09338 A10338 1

300006 A1001A JAB105A 1
101005 A1Q02A JAB113A 1
101011 Alg028 A0902A 2
101011 Al0028B A09028 1
101009 A1003A JAB229B 1
101007 Al004B JAB229A 1
100407 AlpO5H Al023B 2
100404 Al1012A JABOO1A 1
100409 Aloles B0102A 1
100409 Alol2B A0DZ214B 2
100409 Alpl28 JA80098 1
300025 A1013A AD426A 2
101004 AlQlé4B B09l12A 1
100403 AlplSH AQ40TA 2
101003 A1017A B09238 1
200926 A1017B A09168B 1
191010 Al1021A A0416B 1
101002 Al021B A0424B 1
101001 Al022A B0926B 1
100407 al0238 AO4158 1
160407 Al023B Al005B 2
101015 A1D26A JABOOBA 1
100408 Aln268B JAB005A 1
101018 Alp27A JABDIOA 1.
100405 Al0278 A0412B 2
161013 A1028A  JABQOSB 1
101017 Al10288B JAB003B 1
101014 A1029A JABOU6B 1
101016 A10298 JAB004B 1
200810 Al0308 JABQO4A 2
300018 Al0328 A0932A 2
300018 A10328 JAB114B 1
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TITLE w DOCUMENT NO. SHEET NO. REV.
Logic Wirewrap I. 77568131 6 AC

SIGNAL NAME _

OR NUMBER ORIGIN N NOTES

IDENTIFICATION
101012 Al0338 A0933A . 2
101012 A10338 A0933B 1
101019 A1034A JABO10B 1
100499 ROI102A Alolze 1
100409 B01028B B0712B 1
100409 BO103A A0Z14B 2
100409 B0103A JAB009B 1
200802 BRO104A A04058 2
200802 B0104A B0813B 1
260801 B01046 Bo8218 1
200114 B0105A JAB225A ¢ 1
200113 B01058 JABZ225B 1
200112 R0O106A JAB218A 1
200111 B0106B JAB218B 1
100401 RO107A A0408B 1
200915 R01078B BO911A 2
200915 801078 A02308B 1
200118 BO108A JAB216A 1
200117 B01088 JAB?216B 1
200116 BO109A JAB215A 1
200115 801098 JAB2158 1
200102 RU110A B07108 1
200101 RO1108 B0723B 1
200132 BOII1A JAB2398 1
200131 BO1118B JAB240A 1
200134 RBO112A JAB238B 1
200133 B01128 JAB238A 1
200814 R0O113A B0831B 1
200818 R01138B B0R248 1
200140 BOI114A JAB221A 1
200139 B0114b JAB221B 1
200141 R0O115A JAB230A 1
200142 R01158 JAB230B 1
200204 BO116A A0225B 1
200204 BO116A B0227A 2
206202 R0O116B BO121A 2
200202 BO1168 B08328. 1
200674 BO117A A0810B 1
200221 B01178B B0202A 2
200271 B0117B A0223A 1
200202 B0121A B0224A 1
200202 B0121A B0116B 2
200211 R01218 A0s27B 1
200110 B0122A B0134A 1
200206 B01228 B0228A 2
200206 R0122B A0225A 1 °
200815 R0123A B0830A 1
1001pnl B0123B ADZ221a 2
200912 B0124A B0605B 2
200912 RO124A B0632A 1
100406 B01248 A0426B 1
200122 ROI25A JAB21%A 1
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TITLE DOCUMENT NO. SHEET NO. REV.
Logic Wirewrap WI. 77568131 7 AC
SIGNAL NAME :
DESTI- k4

OR NUMBER ORIGIN T

IDENTIFICATION NATION |LEVEL NOTES
200121 B01258 JAB2198 1
200120 BOI26A JAB2I7A 1
200119 B01268B JAB2178 1
200124 ROT27A VABZ22DA 1
200123 R01278 JA82208B 1
200126 RO12Z8BA JABZ3%A 1
200125 B01288 JAB2338 1
200130 B01294 JAB237A 1
200129 B01298 JAB236B 1
200178 B0130A JA8235A 1
200127 B01308B JAB2358 1
100601 BUI31A A0627B 1
200375 R01318B A0626B 1
200105 R0132A JA8102A 1
200107 B01328 JAB104A 1
200106 B01338 JAB103A 1
200110 B0O134A B0122A 1
300012 R0134A JA82018 2
200221 B0202A B01178 2
100404 R02028 B0615A 1
200222 R02028B A0410B 2
20017 R0203A AD223B 1
200258 R02038 B072°8 1
200816 R0204A B08308 1
200817 R02048B B0829A 1
200241 B0O205A JAB214A 1
200262 R020SB JAB214B 1
200261 ROP06A JAB227A 1
200264 B02068B JA82278 1
200283 BO20T7A JAB203B 1
200252 802078 JAB203A 1
200259 B0O208A JAB245A 1
200260 B02088 JAB2458 1
200245 B0209A JAB212B 1
200244 R02098 JAB212A 1
200243 B0210A JAB213B 1
200242 Bo210B JAB213A 1
200249 B0211A JAB202B 1
200248 Ro2118 JAB202A 1
200247 B0212A JAB201B 1
200246 Bu2128B JAB201A 1
200241 R0213A JAB211B 1
200240 B02138 JAB211A 1
2002139 B0214A JAB210B 1
200238 Bo214B JAB210A 1
200237 B0O215A JAB2098 1
200236 B02158 JAB209A 1
200235 B0216A JAB208B 1
200234 Bo2168 JAB208A 1
200233 B0217A JAB207B 1
200232 B02178B JAB207A 1
200231 B0221A JAB206B 1
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TITLE DOCUMENT NO. |SHEET NO. REV.
Logic Wirewrap WI. 77568131 8 AC

SIGNAL NAME

OR NUMBER |oriGIN N | LeZeL NOTES

IDENTIFICATION
200230 B02218B JAB206A 1
200229 BOZZ22A JABZ205B 1
200228 B02228 JAB205A 1
200227 BO0Z2Z3A JABZ04B 1
200226 B02238B JAB204A 1
200202 B0224A BOIZ21A 1
200208 B02248 AD224A 2
200208 B02248 B06288 1
200216 B0225A B06268 1
200276 B0225A a0226a 2
200212 B02258 B0624A 1
200212 RU2258 R0229A 2
200214 R0226A A0227A 2
2002148 B0226A B0622B 1
200210 B02268 A0228A 2
200210 B02268 B06298 1
200204 R0O227A B01l6eA 2
200203 BO22TA B0633A 1
200201 B02278 B0sl6B 1
200201 B02278B A0413A 2
200206 R0228A B0630A 1
200208 R0Z28A B0122B 2
200205 B02288B A0822B 1
200203 ROZ229A A0413B 1
200207 R02298 A0821A 1
200209 B0230A A0412A 1
200213 B02308 B08l28 1
300804 R02308 A0811B 2
200215 B02318B A0604B 1
2002720 RB0232A A0232A 2
200220 F0232A B0606B 1
200218 B02328 A0224B 1
200218 B02328B Boe21A 2
200219 B0233A AD603B 1
200223 B02338 B0S02A 1
300012 B0334A JAB234B 1
300012 R0334A JA8240B 2
300012 B0434A JAB239A 1
300012 B0434A JAB243A 2
200223 RO502A B0233B 1
300012 B0534A JAB236A 2
300012 R0534A JA82332 1
200610 R0O602A AQ7118 1
200671 B0K02B A0T258 1
200612 R0603A A0712B 1
2009p8 RO6038 BO0914A 1
200613 B0604A A0713A 1
200608 B0A04B RO727A 1
200920 BO60SA B09108 1
2009172 B06058B B0903A 1
200912 R06058B B0124A 2
200614 BU6&06A B09178 1
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TITLE WI. DOCUMENT NO. SHEET NO. REV.
Logic Wirewrap 77568131 9 AC
SIGNAL NAME
. DESTI- z

OR NUMBER ORIGIN

IDENTIFICATION NATION: | LEVEL NOTES
200220 BO606B B0232A 1
200606 RO60TA BUB27TB 1
200615 B0607B B09228 1
260618 BO&0SA ADI1ITA 1
200617 B06098B AUT715A 1
Z006 (6 BO610A AOT138 1
200619 B06118 AO716A 1
Zo006nY BO613A JABITOA 1
200604 R0613B B0904A 1
700607 BO614A B0914B 1
200211 Bo&614B A0B24A ]
Tov4nd BO6ISA BUZ2028 1
200620 B0616A JA8101B 1
2007201 BO&16B B0O7128 2.
200201 R0616B B02278- 1
200609 B06178 A0926B 1
200218 B0621A 802328 2
200218 BOAZ1A B0832A 1
200214 R06228B B08268 2
200714 R0622B B0226A 1
200602 B0623B JA8111A 1
zonz12 B0624A B0826A 2
200212 RO624A B02258 1
200603 R0624B JA8112A 1
200217 R0625A B08338 1
200217 RO625A A0223B 2
200916 R06258 B09158 1
200924 R0626A B0817A 2
200216 Ro626H B0811B 2.
200216 RN626B B0225A 1
200208 R06288 B0224B 1
200208 R0628B B0823B 2
200210 R06298 B0226B 1
200210 R06298 80822A 2
200206 RN630A Bo228A 1
200206 B0630A B0823A 2
200202 B0631A Bo8328 2
200202 B80631A AO226B 1
200912 BN632A B0l124A 1
200605 R06328 B091¢oA 1
200204 BN633A B0227A 1
200204 R0633A Bosa2sa 2
200621 R0633B° AO0P17A 1
200704 ROT01A B07078 1
200704 B0O707b B0701A 1
100107 BOT09A A0130B I
200102 B0O7108B BO110A 1
1vu4an9 B07128 BO102B 1
200201 BO7128 B06leB 2
200258 B07228 802038 1
200101 R07238B BO1loB 1
200701 R0729A JA8l0gg 1.
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TITLE WL DOCUMENT NO. SHEET NO. REV,
Logic Wirewrap 77568131 10 AC

SIGNAL NAME DESTI- 2

OR NUMBER ORIGIN : NOTES

IDENTIFICATION NATION | LEVEL
200702 B0729B  JA81098 1~
200705 30732A JABTIU48 7
200705 807328 B0734A 1
200705 BOT3%A 807328 1’
200812 B0801A B0811A 1
200819 8080T1A 30818 2
200820 B0802A B0802B " 2
200820 BO802A 308038 1
200820 B08028B B0802A 2
200820 808034 808088 2
200820 B08038 B0802A 1
2008720 BUB038 BOBUBA 2 -
100307 B0804A A03118 1
200921 B0B04B B09Z21B 1
200820 R080SA B0808A 1
(00306 B0B058 A033ZA° 1
200807 B0806A B09118 1
200808 F0B06B BO92%4A 1
200805 B0BO7A B09328 1
200810 ‘ROBUTB B09258 1
200820 B0808A B0803B 2
2008720 BOBUBA BUBOSA 1
200820 B08088B B0803A 2
2UTUBT9 ROBUBE BOBUYR 1
200814 ROB09A AU0424A 1
00814 ‘BOBO9A BO813A 2
200819 R0809B B0808B 1
200879 ROB09B BOBI4A 2
100802 R0810A A0809B 1
ZU0B0% ROBTUB AUBT4E 1
200812 RO811A B0801A 1
200216 BOSTIIB B0626B 2
200926 B0812A A09258 2
2002713 RB08128 B02308B 1
200814 R0813A B0809A 2
2U08T4 RUBI3A ‘B081%4B 1
200802 R0813B B0104A 1
200879 RUBI4A BOBOYB 2
200819 R0814A B08158 1
20081% B0B14B B0813A 1
100104 B0815A A0l1268B 1
200815 B08ISB B080IA 2
200819 B081SH B0814A 1 -
100801 ‘RH0814A AOBD8BA 1
200806 B08168 B0902A 1
200924 RUB17A BU906B 1
200924 ROB17A B0626A 2
200919 BUBITB A0%258 2
200919 B08178 B09078B 1
200809 B0O8ZTIA BOSI7A 1
200801 R08218B B01048B 1
200210 30822A 806298 2 -
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TITLE DOCUMENT NO. SHEET NO. REV.
" Logic Wirewrap W|. 77568131 11 AC
SIGNAL NAME _

OR NUMBER ORIGIN s on | LeceL NOTES
IDENTIFICATION
100305 B08228 A0333A 2
2002nt B0823A BU630A 2
200208 B08238 B0628B 2
200818 308248 BOII38 1
200204 R0OR25A B0633A 2
200272 BOBZ26A 3062%A 2
200214 B0826B B0622B 2
200803 BOBZTA BO93I3IA 1
200606 R0827B B0902B 2
200606 B08278 BO6OTA 1
100805 B08288B A0823A 1
200817 |08294 Bo2048
200815 B0OB30A B0123A 1
200816 B0O8308 BO204A %
100105 B0B31A AO1138B 1
2U087T4 BO8318 30113a 1
200218 B0832A B0621A 1
2uv2ne Bos328 80631A 2
200202 B08328 B0116B 1
200871 R0833A B0929A 1
200217 B08338 B0625A 1
3v0072 RO834A JAB2448 1
200806 R0902A B80816B 1
200606 R09028 BU90SB 1
200606 B09028 B0827B 2
200912 B0903A A0832A 2
200912 R0903A B06058 1
2009n4 R09038 AO4YOA 1
200604 B0904A B06138 1
200943 309048 AOATBA 1
100807 RO905A A08128 1
200606 RO9058 B0902B 1
200906 R0O906A A0823B 1
700924 B0906B BUO8B17A 1
200924 R0906B Aog10B 2
zZo09n2 30907A A09238B |
200919 B09078 B08178B 1
200901 RO908A A09228B 1
200907 R0OG09A B0916A 2
200605 B0910A B06328 1
200920 R09108 B0605A 1
200915 BO9I1A BOIO7B 2
200807 B09118B Bo8o6A 1
IorTon4 BO9IZ2A ATOT4B 1
200923 B09128 AO708A 1
200971 BU91I3A AOTTOA 1
2009726 B09138 A0327B 2
200976 RO9I3B 209258 1
200908 R0O914A B06038 1
200908 B0914A AOBIZA 2
200607 B09148B B0614A 1
106901 BO915A A0924B 2
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TITLE WI. DOCUMENT NO. |SHEET NO. REV.
Logic Wirewrap 77568131 12 AC
SIGNAL NAME :
DESTI- Z
OR NUMBER ORIGIN
IDENTIFICATION ' NATION | LEVEL NOTES
200916 R09158B B06258 1
200907 B0916A A0717B 1
200907 B0916A B0909A 2
200905 8091568 A0722B 1
200809 B0917A B0821A 1
2006714 B09178 BO606A 1
200921 B09218B A09l6B 2
200971 R0921B BUB04B 1
200910 R0922A A0813A 1
20015 B09228__ BOAOTB 1 -
200917 R0923A B0934A 1 - I B -
1071003 B0923B Al017A 1
200808 B0924A B0806B 1
200977 R09248B JABOO04A 1
200922 B0925A A09158 1
200810 R09258 B0807B 1
200925 R0926A A0B258B 1
101001 R092568 Alpo22A 1
100403 R0927A A0825A 1
100302 B09278 A0308B 1
100301 309288 A0307B 1
200811 R0929A 80833A 1
200922 B09298 A0707B 1
200913 R0930A A0813B 1
200909 R09308 A0927B 1
200918 R0931A A0702A 1
100402 B09318B AOGL4A 1
200805 B09328B B08O7A 1
200803 B0933A B0827A 1
100404 B09338 AOT07A 2
200917 B0934A B0923A 1
100404 JABOO1A Al0l12A 1
100404 JABOO01A A0411B 2
100410 JABQ028B A0409A 1
1010720 JAB003A A01338 1
101017 JAB0038B Alo28B 1
200810 JABQO4A Alo30B 2
200927 JABQO4A B0924B 1
101016 JAB004B Al029B 1
100408 JABQ05A Alo26B 1
200914 JABOOSA A0415A 2
101013 JAB00SB Alo28A 1
101015 JABOO6A Al026A 1
101014 JA80068 Alo29a 1
100416 JABOOT7A A0101A 1
100416 JABQO7B A0101A 2
300016 JAB00BA JA81028 1
300017 JAB008B JA8112B 1
100409 JAB009B B0103A 1
100409 JAB0O09B Alolze 1
101018 JABQ10A Alo27A 1
101019 JABD108 Al10344 )
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TITLE DOCUMENT NO. |SHEET NO. REV.
Logic Wirewrap WI_ 77568131 13 AC

SIGNAL NAME _ .
OR NUMBER ORIGIN e on | LedeL NOTES
IDENTIFICATION

100412 JABOL11A A0428A 1

100414 JABO11H A0417A 1

100413 JAB012A A04l7B 1

100405 JABQ13A A0412B 1

100415 JABO14A A0422B 1

100417 JABD14B A0134B 1

300013 JAB101A A0601A 1

200620 JAa81018 B06leA 1

200105 JAaB102A B0132A 1

300016 JAB102B JABDOBA 1

200106 JA8103A B0133B 1

300019 Jas103B A0K01B 1

200107 JAB104A B0132B 1

200705 JAB]1048B B0732a 2

300006 JAB105A Alo0lA 1

300004 JAB1058B A0521B 1

300005 JAB106A A0S228 1

300002 JAB1068 A0S08R 1

300015 JAB10TA A0B01A 1

300003 JAB107B A0S507B 1

300001 JAB108A A0414B 1

200701 JAK1088 B0729a 1

300007 JAB109A A04098 1

2007Tp2 Jagioses B0729R 1

200601 JABI10A B0613A 1

zoo2ol Jagilos AU413A 1

200602 JAB111A B0623B 1

300020 Jag1118 AV634R )

200603 JAB112A B0624B 1

300017 Jagi128 JAB008B 1

101005 JAB113A Al002A 1

300021 Jas1138 A0633B 1

300014 JAaB114A AUT701A 1

300018 JAB1148B A0932B 2 .

300018 JAB1148 Alpn328 1

200246 JAB201A B0212B 1

200247 JAB2018 Bo212A 1

300012 JAB2018 B0134A 2

200248 JAB202A B02118 1

200249 JAaB2028 Bo211A 1

200252 JAB203A B02078 1

200753 JAB2038B B0207A 1

200226 JABR04A 802238 1

200227 JAB2048B B0223A 1

200228 JAB205A B02228 1

200279 JAB2058 B0222A 1

200230 JAB206A BU221B 1

2002131 JAB2068B B0221A 1

200232 JAB207A B02178 1

200233 Jag2078 B0217a 1

200234 JAB208A B0216B 1

200235 JAB2088B B02l6A 1
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TITLE WI. DOCUMENT NO. SHEET NO. REV.
_Logic Wirewrap 77568131 14 AC
SIGNAL NAME
DESTI- Z

OR NUMBER ORIGIN

IDENTIFICATION NATION | LEVEL NOTES
200236 JAB209A B021S8B 1
200237 Ja82098 B0Z1sAa |
200238 JAB210A B02148 1
200239 JABZ108 B0214A 1
200240 JAB211A B02138 1
200741 JAB2TIIB BOZI3A 1
200244 JAB212A B0209B 1
200245 JAB2128B B0OZ09A 1
200242 JAB8213A B02108 1
200243 JA82138 B0210A 1
200241 JA8214A 80205 1
2002A2 JABZ148 B0Z205B 1
200116 JAB215A B0109A 1
200115 JABZ215B 801098 1
200118 JAB216A B0108A 1
200117 JAB82168B B0108B 1
200120 JAB217A B0126A 1
200119 Jas2178 B012e6g 1
200112 JaB218A B0106A 1
200111 JA82188B B0106B 1
200122 JAB219A B0125A 1
200171 JAB2198 B01258B 1
200174 JAB220A B0127A 1
200123 JAB2208B B01278 1
200140 JAB221A BO114A 1
200139 JAaB82218B B0114B 1
100421 JAB222A A0423A 1
100472 JAB2228B A0423B 1
100425 JAB223A A0429A ]
100426 JAB223B A0429B 1
100427 JAB224A A0430A 1
1004728 JAB2248B AQ430B 1
200114 JAB225A B0O105A 1
200113 Ja82258 B0105B 1
100419 JAB226A AO421A 1
100420 JAB2268 AD421B 1
2U02A1 JAB227A B0206A 1
200264 JAB2278B B0206B 1
1004732 JAB228A A0432A 1
100432 JAB2288B A0433A 1
101007 JAB229A Al004B 1
101009 JAB2298B Al1003A 1
200141 JAB230A BO115A 1
200142 JAB230B B01158 1
300012 JAB233A B0534A 1
200125 JA8233B B0l2g88 1
200126 JAB234A B80128A 1
300072 JAB234B B0334A 1
200178 JAB235A 80130A 1
200127 JA82358B B0130B 1
300012 JAB236A B0534A 2
2001729 JABZ2368B BOIZ298 1
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200130 JAB237A B0129A 1

200133 JAB238A BO1128 1

200134 JA82388 B0112A 1

300012 JAB8239A B0434A 1

200132 JAB2398B B0111A 1

2001731 JABZ2404 B0111B8 1

300012 JAB2408 B0334A 2

100423 JAB241A A042TA 1

100424 JAB2418B A04278 1

1004729 JAB242A A0431A 1

100430 JAB2428B A0431B 1

30nor2 JAB243A B0434A 2

300032 JAB2448B B0834A 1

200259 JAB245A BU208A 1

200260 JAB2458 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

through E4, as defined in the diagrams section

of volume 2 of the SMD hardware maintenance
manual. Other major components, including
transistors and non-DIP ICs, are identified
by a number (which has no location signifi-
cance), preceded by a mnemonic code such as
Q (transistor), AR (amplifier), and so on.

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

21, Q2, AR3, 04, AR5, etc.,

21, Q2, AR3, Q3....

ne number 3 would be used twice, and
n llowed in this scheme.

b

DISCRETE-COMPONENT IDENTIFICATION

Discrete components, in addition to their
normal identification such as R1, R2, Cl,
anc¢ so on, are prefixed by an associative
code 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, 98R1, etc: =V supply
99R1, 99VR1l, etc: +V supply

Associative code Component ID

DIP COMPONENTS

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

AlRl1, AICR1l, etc.
Associative code

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

NON-DIP COMPONENTS

Discrete componencs associated with tran-
sistors or other non-grid-oriented major
components carry tae "uniqueness" number of
that major component as thelr associative
code:

1R1, 3Cl, etc.

Associative code J

Again, the associlative 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.
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RMO3 DISK DRIVE MAINTENANCE PRINT SET Reader’s Comments
ER-ORM03-MP-003

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?

Name Street

 Title City
Company State/Country
Department __ Zip

O Please send me the current copy of the Technical Documentation Catalog, which contains information on
the remainder of DIGITAL’s technical documentation.

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
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