CONTROL DATA 8047-B
DISK DRIVE CONTROLLER

DIAGRAMS &
CIRCUIT DESCRIPTION

MAINTENANCE
PARTS LIST

CARD PLACEMENT
EQUATION SUMMARY
WIRE LISTS

CUSTOMER ENGINEERING MANUAL



RECORD of REVISIONS

REVISION NOTES
01 (8-18-66) Preliminary edition. Correct through Product Designation 8047-B03, )
02 Field Change Order 14646, new Product Designation 8047-B04. Pages 1-17,4-18,5-46, 6—55,
(1-12-67) 6-66, 6-83 and 6-87 revised,
03 Field Change Order 15144, new Product Designation 8047-B05. Pages 1-V, 1-15,3-1, 3-2,3-3,
(1-12-67) 3-4,4-20,5-39,6-74,6-77 and 6-92 revised,.
04 Field Change Order 16764, new Product Designation 8047-B06. Pages 1-ii, 1-v, 1-5,1-7, 1-11,
(9-26-67) 1-27,4-13,4-18,5-23,5-25,5-28,5-35, 5-45, 6-12, 6-28, 6-56, 6-63, 6-70, 6-74, 6-78, 6-81, 6-89
and 6-98 revised.
A Manual released. Publication Change Order 17493, no Product Designation change. This
(10-10-67) edition obsoletes all previous editions.
Address comments concerning this
manual to:
Control Data Corporation
Technical Publications Department
Pub No. 60159400 4201 North Lexington Avenue

=, 1966, 1967

by Control Data Corporation

St. Paul, Minnesota 55112

Printed in United States of America this manual.

or use Comment Sheet in the back of

FORM CA230 REV. 1-67



CONTENTS

Part 1. Diagrams and Circuit Description

Symbol Index
Key to Logic Symbols
Key to Special Symbols

Functional Block Diagram

1-i
1-vi
1-ix
1-1

Block Diagram, Disk Pack Controller 1-3

Channel Interface, Select Control

Function Register Translation and
Control

Main Timing, Master Clear, and
Function Reply

Status and Interrupt Active
Seek and Address Control

Read/Write Control, Character
Counter

Transfer Control

Transfer Register

Address Register, Stages 0 through 8

1-5

1-7

1-9
1-11
1-13

1-15
1-17
1-19
1-21

Address Register, Stages 9through16 1-23

Decrement Register
Bit Counter;Shift Register

Compare Network and Control

Disk Pack Interface and Controller

Indicators
Power Distribution

Cabling Diagram

1-1

1-25
1-27
1-29

1-31
1-33
1-35

Part 2, Maintenance

Introduction
Manuals
Logic
Installation
Power Distribution
Scheduled Maintenance

Part 3. Parts List

Introduction

Parts List Breakdown

Part 4. Card Placement

Part 5. Equation Summary

Part 6, Wire Lists

Cross Tabs

FIGURES

Typical Logic Count Sequence 1-14

TABLES

2-1 Scheduled Maintenance 2-2

iii

Rev. A



INTRODUCTION

The CONTROL DATA%* 8047-B Disk Drive Controller operates in a medium access
time, nonvolatile, mass-storage disk pack subsystem. The subsystem provides
large volume data storage with random access and interchangeable storage pack

capabilities.

This manual is arranged in six parts covering diagrams and circuit descriptions,

maintenance, parts list, card placement, equation summary and wire lists.

The text assumes a familiarity on the part of the engineer with the Control Data
computer logic, instructions, and procedures. No attempt is made to describe these

in this manual.

Following the Symbol Index is a Key to Logic Symbols which explains the common

and special logic symbols used throughout the diagrams.

* Registered trademark of Control Data Corporation
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DIAGRAMS AND CIRCUIT DESCRIPTION
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SYMBOL INDEX

JRTL 1-15 pb1l 1-25 g o28 1-29 gNo0 1-7 J437 1-9
CEn 1215 0620 1.25 ETo0 1-29 F091 1-7 J438 1.9
Do 1_25 n62) 1.25 t7n) 1.29 F092 1.7 Jé39 1.9
Hag) 1._7% n622 1.25 ETne 1,29 F104 1.7 Jéso 1,17
002 1_25 0623 1.25 800 1.29 F106 1.7 Jas) 1,17
4003 1_25 DA24 1.2% EHel 1.29 F131 1.7 Jaa2 1.17
D004 1.25 De3e 1.25 EBN? 1.29 F600 1.7 Jus3 1,17
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Do 125 DRSS 1_25 Fone 1.7 F706 1.7 J455S 1.11
D017 1.25 Uk56 1.25 Fons 1.7 F707 1.7 J4s56 1.11
0013 1.25 n6s7 1.25 Fone 1.7 F720 1.7 Jas7 1.11
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LogicAdiagrams represent a symbolic approach to electronic schematics. By
using symbols to represent building block circuits, the schematic becomes
easy to read if the reader understands the function of the symbols. In
CONTROL DATA® Corporation logic, two signals, a logical "'0" and a
logical "1", are the possible input or output conditions of a circuit, A
circuit with an output of "1'" is "up'' and a circuit with an output of "'0'" is
""down''. Detailed descriptions of logic symbols and their associated building
block circuit cards are contained in the Printed Circuit Manual (Pub. No.
60042900, Vols. 1 and 2).

STANDARD LOGIC SYMBOLS

Standard logic diagram symbols for Control Data equipment using 1604- or
3600-type cards are inverters, flip-flops, control delays, and capacitive
and inductive delays.

Inverters

An inverter is a logic element which provides an output that is an inversion
of its input. When more than one input is provided to an inverter, ""1's" take
precedence over "0's" and drive the output of the inverter to "'0". Because
any "'1" input of several inputs drives the output to a "'0", an inverter may be
considered an inverting OR (or NOR) gate when more than one input is
present.

| OR MORE INPUT A | OR MORE
INPUT J0oI INDENTICAL INPUT B J002 INDENTICAL
OUTPUTS INPUT C OUTPUTS

Figure 1. Inverter Symbols

Acceptable conventions for showing multiple OR inputs are given in Figure 2.

INPUT A INPUT A
INPUT B INPUT B 4002
INPUT C INPUT C

Figure 2. OR Circuit Conventions

Flip-Flops (FF)

The flip-flop (FF) is a storage device with two stable states - designated as
Set and Clear - and is composed of two or more inverters. The logic
symbols (Figure 3) are formed by the combination of inverter symbols. By
convention, Set inputs and outputs are shown in the upper part of the symbol

and Clear inputs and outputs are shown in the lower part of the symbol.

STANDARD FF
SET OUTPUTS

SET INPUTS{—> k00O "1" WHEN SET AND "0O" WHEN CLEAR

CLEAR INPUTS kool |— SLEAR OUTPUTS .
1" WHEN CLEAR AND 0" WHEN SET
EXTRA-SET FF
K002
SET INPUTS
K000 | SET ouTPUTS
CLEAR INPUTS { KOOI |—> CLEAR OUTPUTS

Figure 3. Flip-Flop Symbols

KEY TO LOGIC SYMBOLS

(STANDARD 1604 OR 3600 CARD TYPES),

Figure 4 illustrates the interconnection of inverter symbols to form a flip-
flop symbol. The term numbers assigned to each flip-flop are the term
numbers of the internal inverters as seen by comparing the terms in
Figure 3 with those in Figure 4. Notice that the Set output is the output of

inverter K001, and the Clear output is the output of inverters K000 and K002.

STANDARD FF

SET INPUTS

CLEAR INPUTS

SET INPUTS SET OUTPUTS

CLEAR OQUTPUTS
CLEAR  INPUTS

Figure 4. Internal Inverter Connections for a Flip-Flop

AND Gate

An AND gate requires that all its inputs be ""1's" in order that its output be
g p p

a''1". If one or more of the inputs to an AND gate are "'0", the output is a

"0". Figure 5 illustrates conventions for showing AND gates feeding an
inverter.

J800
J900

J8 10
Joio
J920

J800
4900

J810
Joio
J920

4960 J960
J970 J970

Figure 5. AND Circuit Conventions

Control Delay

A control delay is a timing device consisting of an H term which receives the
input and one or more V, Y, or N terms to provide the outputs. The H term
is essentially a flip-flop with controlled feedback and occupies an entire
printed circuit card. The output term(s) are inverter(s) located elsewhere
on the logic chassis. The "1" outputs from a control delay are clocked
pulses which are delayed one phase time from the "'1" inputs. Clock inputs
are not shown on the logic diagrams for any H, V, Y, or N terms; these
terms, which control the start and duration of the delayed output pulses, may
be found in the Equation Summary. Figure 6 illustrates two representative
forms of the control delay symbol, with possible inputs and outputs labelled.
Figure 7 shows the electrical connections for the two forms.

STANDARD CONTROL DELAY

}——» OUTPUT(S)

Vioo (GOES TO "I" ONE CLOCK PHASE

LOGIC INPUT (S)
CONDITION INPUT

("I" WILL DISABLE AFTER AN INPUT OF "I", UNLESS
THE OUTPUT) DISABLED BY A CONDITION INPUT,
AND REMAINS A "|" THROUGH ONE
TIMED "0" OUTPUT PHASE TIME.)
TO OTHER V--— TERMS
GOES TO ."0" WHEN INPUT
IS "I" AND REMAINS "0"

THROUGH ONE PHASE TIME
AFTER INPUTS DROPS.)

MULTIPLE "OR" INPUT CONTROL DELAY
INPUT A H100
INPUT B H200

VIOO |——>
OUTPUTS
V200 |——

Figure 6. Control Delay Symbols

CONTROL
DELAY
H100

LOGIC INPUT

(GATED DURING
ODD DURING 0DD |
CLOCK PHASE) [

OUTPUTS

f;g’m cLock RAW CLOCK
(EVEN) Lo -~ 4
- - 7N
INVERTERS VIOO AND
! v200 PRODUCE "I
| OUTPUTS ONE CLOCK
INPUT A | PHASE AFTER EITHER
INPUT A OR B
RAW  CLOCK e
R | GOES TO "I
| !
INPUT B -I 2
| |
RAW clock _' |
(0DD) [ i
._
RAW CLOCK _| !
(EVEN) | | pouTPUTS
' 0 :
RAW cLock _! !
(EVEN) Lo - - i

Figure 7. Electrical Connections for Control Delay
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Control delays may have multiple inputs and/or multiple outputs. When a
control delay has multiple output terms (i. e., more than one V, Y, or N

term) each output term may have a separate conditioning input.

Capacitive Delays

A capacitive delay is used to delay the input to a logic element. Capacitive
delays may be active or passive, depending upon whether or not transistors
are used as part of the delaying circuit. Delay periods are checked by using
a dual-trace scope connected to the input and output of the delay producing
element. The actual connection points for the scope and probes vary for
different cards and should be determined by referring to the Printed Circuit
Manual, Pub. No. 60042900 (Volume 2).

2c28A 3CI6A-5:10, 11 2c27¢c
—(eD)— —(raoT)
0.2 uSEC 0.7 uSEC 4 Ms
2C16- 9,10
FIXED PLUGGABLE T apbie-7

WITH EXTERNAL
CAPACITOR(S)

Figure 8. Active Capacitive Delays

Active delays may be recognized by the circuit letter always present as part
of the card location. Pin numbers are also shown when external wiring is
needed to connect the proper capacitance. In Figure 8, the pluggable delay
uses this wiring to connect to capacitors on the same card. In the third
example, this wiring connects to capacitors located on two separate
capacitor cards.

3C28-6,7
—(1o)— Y501
(OBSOLETED
8 uSEC S| REPRESENTATION)

= 3C28-6,7

Figure 9. Passive Capacitive Delays

All passive capacitive delays (Figure 9) are formed by wiring grounded
capacitors, located on one or more capacitor cards, as an AND input to the
affected logic element. For this reason, all passive delays show pin num-

bers to provide this external wiring data.

2C21A-5111,12

j 12,5 MS

B Figure 10. Adjustable Capacitive Delays

3C28-12113

ADJUST FOR 374"
RECORD GAP

Capacitive delays may be adjustable or ncnadjustable, depending on the
card type and/or the external wiring connections on the card, When it is
necessary to adjust the delay period in order to obtain specified circuit
operation (usually done by varying a potentiometer in the RC network), a

diagonal arrow is added to the delay symbol as shown in Figure 10,

Inductive Delays

An inductive delay is used to delay the input to a logic element or as a tapped
delay line for timing of operations. The symbol for this delay is an elon-
gated oval with a double vertical line just within the input end of the oval.
When used as a tapped delay line,the inductive delay is terminated in its
characteristic impedance. Inductive delays are identified in the same
manner as capacitive delays (except for the vertical lines) unless they are
used as delay lines. On multi-section cards where no identifying circuit
letters are present, pin numbers are shown adjacent to the input and output

arrows. Figure 11 shows both kinds of inductive delays.

STANDARD  INDUCTIVE DELAYS

2H34D

0.l pSEC

0,15 pSEC

TAPPED INDUCTIVE DELAY

—)(” DELAY LINE / /
| ! ! !

to t t2 N

—~
TIMED OUTPUTS

Figure 11. Inductive Delays

Line Drivers/Receivers

Voltage levels used to represent "'1's'" and "'0's" on cables are different from
those used for internal logic. The level shift to and from internal logic is
made by line drivers and line receivers. These cards may be considered

as inverting the signal electrically, but not logically. The letters commonly
associated with these cards are L & M (1604) and R & T (3000 Series).

A 3000 Series Receiver may also be used to perform a logical inversion by
swapping the twisted pair wires. This usage is indicated by a circle on the
input side of the symbol. In Figure 12, "1's' and ''0's" have been added to

clarify the logic states; they are not part of the symbol.

Sz}t T
0 0" "0'I “o"

Figure 12. Typical Line Driver/Receiver Symbols

NON-LOGIC CONVENTION

The use of the double vertical bar, as shown in Figure 12, denotes a shift in

signal voltage level from that used in internal logic. The double bar appears
on the input or output side of the symbol, depending on which side connects to
the non-logic-level signal. No particular voltage level is implied by the

double bar - only that it is non-logic.

JACK ASSIGNMENTS

Each numbered term in the logic diagrams contains a jack assignment
showing the physical location of that hardware element and the test point
(circuit section) associated with it. For some card types, 'the test point
letter is replaced by a pin number. For these cases, a card extender must
be used in order to test that section of the card. Also, some symbols show
no test point, This is because the entire card is used for one purpose (e, g.
a single inverter, "F, or control delay). Figure 13 illustrates the inverter
J001, with 2D12A representing its jack assignment.

ORDINATE (ROW) HORIZONTAL (COLUMN)

OUTPUT TEST POINT

*CHASSIS NUMBER

*“When most or all jack assignments are located on one chassis
the chassis numbers for that chassis are omitted. A1l multi-
chassis devices include a chassis number as part of each jack
assignment,

Figure 13. Jack Assignment Scheme

CABLE IDENTIFICATION
Cable connections are represented by the MIL-STD-15 symbol and identified
as to connector location and pins used, as shown in Figure 14.

SINGLE WIRE (COMMON GROUND RETURN)
2412
M

>—{mios}—

(SHOWING PIN "M" OF
CONNECTOR  2412)

TWISTED— PAIR TRANSMISSION LINE

3HI A9, AIO —))—.———»
7 N

CONNECTOR
NUMBER

SECOND PIN NUMBER
{NEGATIVE-BIASED LINE)

FIRST PIN NUMBER
(POSITIVE ~BIASED LINE)

Figure 14, Cable Connections



KEY TO SPECIAL SYMBOLS

The following special symbols are used on the diagrams.

The T and R elements connected by two input lines([—-J—fr---])indicate a standard

line transmiter card (type P14) used to terminate the lines from the disk drive unit(s).

Two special card types (6 AMH and 6ALH) are used in a special power loss detection

circuit and are donoted as follows:

LOGIC TERM —— —>XXXX

CARD TYPE ———XXXX-XXX

A

JACK LOCATION
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Rev A



BLOCK DIAGRAMS

The controller contains the logic necessary to interface the computer and the disk
drive units, provide selection control, address storage, function translation,

Read/Write (R/W) control, and data transfer facilities.

Note that while 12-bit bytes are transferred in parallel between the controller and
computer, 6-bit bytes (characters) are transferred scrially to and from the con-
troller and disk pack. All transfers and operations (counters, etc.) are based
upon these character transfers. All transfer between the data channel and the

controller is via the Transfer (x) register.

The functional block diagram (page 1-1) indicates the relationship between the
major elements of the subsystem (controller and disk drive units) and the data,

address, and control lines.

The block diagram (page 1-3) indicates the reclationship between the major

elements of the controller and the data, address, and control lines.

1-0
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Terms not in alphanumeric order

TERM

Ce02
Foo®
r389
Joo8
Ja3l

Jase
JaT3
Kgo3
K103
Ka&7)

K475
Ka77
K48

K483
K489
K492
K493
K495
K693
X001

X003
X005
Xoo07
XOQ9
X011

X015
X017
X019
X021
X023
X013

LOCAT[ON PAGE

J16A
1394
13r4
K21C
127C
GPTH
GP6HA
L3118
L3a8
62138
GyRY
Gy)7n
Gyev
3350
Gp18
G15C
Gysb
G158
31D
Fro
Fy2
[
Ezr
Eppn
F7238
Fa
Fr3
Fo7
F.ah
Fapt
E40

1=9

1=7

1=7

17

1=9

1=11
1=1)
1=7

1=7

1=1
1=11
1-1
1-1
1=11
1=11
=1
1=
=11
1-17
1-19
1=19
1=19
1=19
1=19
1=19
1=19
1=19
1=-19
1-19
1=19
1-19

CHANNEL INTERFACE AND SELECT CONTROL

CHANNEL INTERFACE

The interface receivers (M cards) accept the data, function, and Select codes and
the following control signals:

Master Clear (MC)
Input Request
Function Ready
Information Ready

The interface transmitters (L cards) return the data, status, and control signals

to the computer. The control signals returned are:

Interrupt 30
Interrupt 40
Input Ready
Output Resume

SELECT CONTROL

The Select Control FFs provide for decoding the Unit Select code. Output of the
FFs is to the disk pack interface (page 1-31).
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FUNCTION REGISTER, TRANSLATION, AND CONTROL

The function translators translate the function code from the computer into the
eight codes, X0 through X7, and the four codes, 0X through 3X. The outputs of the
translators are then ANDed to set or clear the appropriate register stages.

The Selected FF is set by the Select code master bit (bit 5) and remains set as

long as each subsequent function code equipment designation (718) is for the con-
troller.
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MAIN TIMING, MASTER CLEAR, AND FUNCTION REPLY

MAIN TIMING

Two main timing circuits exist in the controller. One circuit provides timing for
control (Connect, function, and Seek operations); the other provides timing for
data transfer.

Control word transfers and control phases are synchronized by the channel response.

Data transfer is synchronized by the phase A pulses from the disk drive.

MASTER CLEAR

The Master Clear (MC) circuits generate a signal whenever power is applied to the
controller, the connected channel performs a MC, or a Clear Function code is
issued.

FUNCTION REPLY

The function reply circuits cause C613 to go to a zero for the various function
codes which (in conjunction with K000) initiate the Control Timing Chain.
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STATUS AND INTERRUPT ACTIVE

STATUS

The Status FF's indicate various conditions within the controller and the disk drive

units. The outputs of the FFs are fed directly to the computer interface status
transmitters on pages 1-5 and 1-7.

The Ready FF sets when the disk drive unit is Ready. Thereafter, the subsystem
becomes Not Ready whenever the disk drive unit becomes ''unsafe'' or not On Line.
(If the subsystem is unsafe(file fault), the controller becomes Not Ready.)

The Busy FF sets when the controller becomes Busy with a data transfer or a
Write Address operation. Although a Busy status signal is sent to the data channel
during a Seek operation, the Busy FF is not set. The controller becomes Not

Busy at the completion of the operation (EOP) or on the occurrence of a Master
Clear during the operation.

The other status FFs set when the associated condition occurs within the controller
or disk drive unit. With the exception of the Ready and Busy FF's, the Status FFs
clear only on receipt of an 0X, 1X, or 2X function code, or a Master Clear.

INTERRUPT ACTIVE

The interrupt active circuits provide for selection of interrupting conditions and
for transmitting an indication of the interrupt to the connected data channel. The
interrupt selection FFs are shown with the Function register on page 1-11.

Active interrupt indications are sent only to the associated connected data channel.

The Interrupt Active FFs clear only on receipt of an 0X, 1X, or 2X function code,
or a Master Clear.
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(LOST DATA) K488
A228 (READ PARITY ERROR) K480 ABNORMAL
SEARCH MISCOMPARE OR END -OF -
(co(::::::m: r(:;; WRITE CHECK ne Fup Trenmurt
ERROR (2% eimuoni £ a? (8USY) K472 ALY
—— O usy
(DATA REPLY) K602 A228 —O—> 474 ceoz (E.0. NOT READY) 4572 Fozs — K494
(DATA SI6) JO24  (WRITE CHECK) FO 15 (CONT. 81 F34D
CoWP CoNT s1e J463 (DIRECT SEEK EO.0PY 1348 s27¢
eno oF (COMP CONT) K670 Ka7s - b5 Kaos
CYLINDER J40D [—’ (LOST DATA OR NON OPERABLE ERROR)K485 G288 Eo:ga-Aorru;n
(E.0. INPUT REQ)JN28 |
(€.0, CYL) A236 —>| Kkas2 O—{s490] (NRUT Req) J028 (REC PUL)J622
(cc:4)c809
635¢,0
(ADDR REG. CLR.) A213 —» K483 6278 U631 (END -OF-ADDR WRITE)
NON- OPERABLE
(REC PULSE) 4622 ERROR OPERATION
(NON OPERABLE) J630 —O—1— k476 K496
(ERROR DET) K624
siree]  eiss Erec 1025 (BETASTS) s2160
(2344 K497
>—>
[caesf—fwaes)
K488 c2ic 836-7 632¢
40 pSEC
(TRANSFER CONTROL) K543 s
4024 (DATA SIG)
LosT K753 (E.0. REC)
DATA K620 (ADDR CONT)
(X REG LOADED) K701 L
(READ TRAN 0DD) X661 ka7s LOST DATA ERROR
G17a.8
K479 k488
G21A8
JET0 (COMPARE) 4378 K489 (NON OP ERROR)
X712 (SEARCH OR WRITE CH) [3a80] J433 (MC) K477
K700 (X REG LOADED) J48s (EOP) £29¢
S610 (W TRANS)
X700 (X REG LOADED) READ K489
PARITY (LOST DATA ERROR)
(TRANS CONTROL) K 543 ERROR
(0ATA CONTROL ) k741 —O——] 480
(PARITY ERROR) P90O3 G16C,0 (1X FUNCTION) J452
(BUSY) K472
hibd G208 (DATA $16) 4029
FosI
(CONT @1) c602
Je-co Kii8 k228 6220 (2X FCN) Fr22
- FILE FAULT (FCN CONT) K0O !
oATA 6270 _
J6-Cl10 _m J025 (DATA SIG)
UNSAFE [v477] K472 (BUSY)
624A READY Il6C G264
Je-c7
- R420 (ON CYLINDER) TITLE Trroover
SELECT K470 (READY) CONTROL DATA 8047-8B
L‘:“; Je-c8 c2ra CORPORATION | STATUS 8 INTERRUPT ACTIVE Lirromemess

C |60159400 |A

COMPUTER DIVISION lsu;ul -n




SEEK AND ADDRESS CONTROL

Terms not in alphanumeric order
LOCATION PAGF

Y&ERM

A226
8608
D622
D704
Fo08
7903
F906
Fao7
Fo3s
Fa62
da2g
Jazs
4439
Ja71
J473
J486
d642
4645
Je46
HA4g
R430
X423
D702

B148
c24

D34C
D338
1344
1328
1344
1348
J0s8
J09

H12

H17A
Gio

G24A
G26A
G28B
113

H38

H40A
G358
K22A

C378 -

D34D

124
1-21
1.25
1.25

The Ready signal indicates subsystem readiness. The Presector, Sector,
and Track pulses from the disk pack are used to control address opera-
tions within the controller and the disk drive unit.

SEEK

Initiation of any Seek operation causes the disk drive unit to become Not
Ready (On Cylinder drops). A Seek is automatically initiated at the end
of a Control word transfer to the controller (A608, page 1-21, 1-23, to
seek transmitters). On completion of the Seek, the On Cylinder signal

again sets the Ready FF on page 1-11.

OVERLAP SEEK

The Overlap Seek feature permits multiple Seek operations to take place
simultaneously without the normal necessity of waiting for completion of
the Seek in one unit before initiating the Seek in another unit.

To perform the Seek operation using the Overlap Seek feature, observe the
following procedure:

1) Connect desired unit.
2) Initiate Seek operation.
3) Connect next desired unit.

4) Initiate Seek operation, etc.
Note that each unit is connected and the Seek initiated prior to connecting
to the next unit.
ADDRESS CONTROL

The Presector and Sector pulses generate the Record and Index pulses.
The Record pulse sets the Address Control FF.

In Sector Record format, the Presector pulses to inverter J622 are in-
hibited by the open AND gate (F031 = 0). Thus only Sector pulses control
the Record pulses out of inverter J622.

In track format, both the Presector and Sector pulses come up simulta-
neously at Index time, allowing inverter J622 to issue a Record pulse.
For the remainder of the record, the Sector and Presector pulses come
up at different times such that one or the other always inhibits inverter
J622. This ensures that only one Record pulse is issued for each revolu-
tion of the disk.

If the unit fails to issue an EOP before the next Record pulse is generated,
an error is present and the Not Error Detected FF (K624/625) clears.
Inverters J622 and J630 in conjunction with K624 set the Non-Operable FF
(page 1-11).

Write Address

The write address circuits cause the record address tags to be written
upon the disks. (The tags written are specified by the content of the
Address register.) The tags are automatically written upon completion
of the seek operation. (Write Address function initiated and Write
Address switch ON,)

Operation ceases automatically at the completion of the track. Note that

a new Control word is necessary for each track to be written.

1-12
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J28cC

J22cC

[
WRITE ADDRESS -0 o
MODE

\

(E O ADDR XFER) A608
J460
MeL REVERSE
. GATE) D622
i ON LINE) R430 {DEC=0) D701 (BYTE |
(seL 0 a2t (DIRECT SEEK) F0OO3 (BIT 11)X123 —O—> k462
J6-B7 KI13A K24A J37¢C J27ce,0 J6-A6
To04 “Iraz0 y574] (0X FCNIFOgs2 —> K463
ON CYLINDER J6-A3
. Jsen X298
- (DIRECT SEEK) FOO3 2> seex piRECT
(W€ :06)0702 | P .; >—
J6-Ae
J6-Al
| uSEC L K294 RETURN
(ADDRESS WRITE) FOO6 ._.-.__ o> razo [ X T seex
(ADORESS SEEK) F00O O>>—
Je-A2
. A608 (E.O. ADDRESS TRANSFER
4TH BYTE)
FO3! (TRACK RECORD)
FO31 (TRACK
RECORD)
PRESECTOR
HIL-6 J398 —REC_OR_D
PULSE DELAYED
0.5 pSEC RECORD 0.5 pSEC
PULSE
Je-c3 4204 s21 1208 ADDRESS CONTROL
- > s6 K620
SECTOR < yg.ca 928
(CW TRANS) K44 (EO REC CLR) J642 —> X62!
4471 (READY)
J439 (MC)
B37D B828-11 B35-10 (DATA BLK ST) J646
T (READY) JS574 LLIL)
(TNDEX) 9629 Je27 Y174 K654 (BUSY) 4473 5[ ye33
| pSEC 834AB 400 pSEC (WR ADDR 1) K630 ERROR
Kess DETECTED
(DATA BLOCK ST)J645 K622 K624
NON - OPERABLE
(€oprvass — 120 4288 127A.8
INDEX — SECTOR BLANK _ = xe23 K625
(READY)JSTI —>
(MC1 438 4625 (REC PULSE DELAYED)
J2RA
(PRESECTOR PUL) R412
(SECTOR PUL) R411
J622 ( REC PULSE)
WRITE R412 (PRESECTOR)
B ADDRESS I WRITE ADDRESS II
TH
(E.O. ADDR XFER,4 BYTE) A6O8 O—>
(WRITE ADDR FCN)FOO7 xe3o K632
J31 J32
(EO TRK) A226 Kesi ®e33 EO WRITE ADDRESS
0.5 uSEC
1438 (MC)

COMPUTER DIVISION

(RETURN SEEK, DIRECT SEEK,

LY
C | 60159400

CONTROL DATA |'ae PRODUET i
g CORPORAT ION SEEK & ADDRESS CONTROL, ‘3‘004.:' B _

WRITE ADDRESS, 8 ADDRESS
ERROR DETECTION)

ol =




Terms not in alpha-

numeric order

TERM

c203
C21)
€215
C216
c217
€219
C224
C2:
C233
Cc234
€313
€333
C33%
Cé6So
C653
C655
Ce62
Déoo
D695
D703
D721
Folo
Foll
Fo3o0
Fo31
Jo24
JoSo
J439
J452
J4s7
J625
Ké4o
K482
K595
K621
K63)
K632
K633
K671
C041
J438
Ja45
J622
K571

LOCATION PAGE

G138
Gp9b
C;48
G;5C
G050
G3b
GppC
F398
F370
F36A
1~4C
F35A
F33A
Jn
Ji3
Jira
J368
D33A
V328
D28
Jz4n
137A
13758
J[-%A
JisSs
L3R
L2220
Gl
G3pR
G26eH
J23A
354
G3sC
G27C
J268
J3A
J32A
J33A
C428
K084
H17A
G39D
J29
H35B

1=27
1=27
1-27
1=27
1=27
1=27
1=27
1-27
1-27
1=27
1=27
127
1=27
1=9
1=9
1=-9
1-9
1=25
1=25
1-25
1=25
1-7
1=7
1=7
1-7

READ/WRITE CONTROL, CHARACTER COUNTER

READ/WRITE CONTROL

These elements generate the signals and pulses necessary to control the
signal gates to the disk drive units and to initiate and synchronize I/O
operations.

The functions of the various FFs are discussed below.
Data Control
When data transfer is requested, this FF is set at the start of each data

block or record (following successful Address Compare) and is cleared
by any MC or Record pulse (start of a new sector, if in Sector mode).

AGC Disable and AGC Control.
These FF's are used to:
1) disable the AGC circuits to allow the disk drive unit AGC

capacitors to discharge completely and establish a new AGC
level for each record, and

2) enable the Clock, Write, and Signal gates to the disk drive
unit at the start of each record.

Sync Control

. This FF is used for sync gap detection. During a Write operation, the

FF is set to define the gap (it is set at the end of the AGC bits). During
a Read operation, it is set prior to the gap following a predetermined
AGC count.

Record Control and End of Record Control

These FFs define the record. Setting of the End of Record Control FF
causes the Record Control FF to be cleared; 0.15 microseconds later,
the End of Record Clear pulse from inverter J642 clears the End of
Record Control FF.,

CHARACTER COUNTER (CC)

This counter is used to count characters (bit ring cycles) for data transfer
operations or byte transfers during Control word or return address
functions. The counter is cleared or preset according to the require-
ments of the operation.

The Character Counter may be considered as an additive extension of the
Decrement (subtractive) register (page 1-29). The Character Counter
plus the Decrement register are used for timing certain types of opera-
tions (e.g., setting of Sync Control FF). A typical logical count sequence
is shown in Figure 1-1,

9 Clock Pulses CC=17

Bit Ring { Character Counter

Count of 8

Decrement
Register

Counts down
from preset
value to 0

Nine phase A pulses 1st Cycle from present
per counter value. Thereafter, full
revolution counts 0 - 7

Figure 1-1. Typical Logic Count Sequence

POWER LOSS DETECTOR

A Power Loss Detector circuit consisting of two cards (a 6AMH
card, V020, and a 6ALH card, T412) senses the logic voltage within
the controller. Should this voltage decay suddenly an off voltage
derived from storage capacitors on the 6AMH card is applied to the
6ALH card. The 6ALH card replaces the P14 write gate transmitter.
Special circuits on the 6ALH card cause the transmitter to be held in

an OFF condition for an RC time long enough for all controller
activity to cease.

1-14
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oD0Do EVEN
DATA @1 DATA @1
H27
CHARACTER COUNTER L) 2 READ / WRITE CONTROL oaTA
cs01 €500 CONTROL 1048
(DATA BLOCK START PULSE ) J645 —> K640 K740
e 105 J39A
c653 (DATA @ 1) (END OF RECORD PULSE DELAYED))487 ——>|
Wisa (M.C.) Ja39 641 —)-
cs10
(REC PULSE DELAYED)J625 96-D1
* M - 288
°ox - gy o by 2 V645 Tals 2 AGC DISABLE TO FILE
T s ¢ 2 Tl ace 76-D2
(WRITE ADDR I) K631 J228 DISABLI 130-4 AGC CONTROL H33D
(WRITE ADDR II) K632 O O K642 Yig2 K644 K744
H26 b60 107 0.5 zsEC 106
@ T (OUTPUT OP) y6s1
c6ss (oA (CC: 2) €836 -O—>f K643 (SYNC CONT) K749 K645
H338 H33A H320 H32C H328 H324 =s20) c219 (BC = AU C215
1GI =
€528 cs29 c524 % @ €520 L cs21 (o167 1=1) 0721 (INPUT OP) J650
(SYNC CONT) K749
(8C = s2u) c219
Q 8 M
& 0i28
g=8 $*8 8 =5 c211 (BC=BU)
S 3 ‘—_L - S 3l — s 3 (_] K653 (E.0. REC)
1 0600 (DEC REG CLEAR)
J445 (XFR CTRL. CLR)
] : H2s
| | | | )| o0 K440 (CW. TRANS) (8c = avc3rs _ |
c234 (BC=10) J6s1
6C SYNC
H160 HI Hiee (CONT = 0) D703 CONTROL
ca3s c833 c83i 4650
€653 (DATA @ 1)
(BC = s2L) ca17 ] kess
Ha2 H35A
(RECORD CONT) K65 | K649
J663 J666 J661 (BC = 1U) c335 o—
4664 4660 J662 T
4665
4660
661 RECORD
CONTROL 104
(BC = 2u) c231
— o] K750
H4IC 3 (E.0. CYL) k482 1120 {SYNC CONT) K649 Kes0
(ADDR CONT) K621 _.__. _— (DATA 51G) 4024 102 1018
O—>| 4666 | ADDRESS (8C = auiCc218 CORD CONT) K7
(RECORD START) J647 - (0ATA @ 1) 650 (E.0. RE ?Bg _Cglul) czg: o K651
H40A =
INTERRUPT) K595 - T
(DATA CONT) K741 na08 — ! PUL) JOSO J646 | DATA BLOCK START PULSE €216 (BC=S2L)
(RECORD START) J647 SECTOR RECORD {INT PULY
(SECTOR RECQRD ) FO30 [ couts (1X FUNCTION) Ja52 Ti2¢ END OF
(COMPARE) K671 RECORD
(DATA CONT) K741 H3e (ADDR CONT) K621 (onie 2, h e CONTROL 0.15 AsEC
(RECORD ST*®T) j647 TRACK (E. 0. RECORD) K653 (Rec conT) kags —O0—1 cesz cess (OATA T
(TRACK RECORD)FO 31 / CHARACTER COUNT (COUNTERS =0) D703 03 101A
H37C FI7D Fi8A
cs2) (E.O. REC CLEAR) J642 Kes3
(REC P DELAYED) U625 P —TR COUNTER
T R S O 1 7
(WRITE ADDR CONT 1) k633 — O 7| U863 | WRITE ADDRESS ENABLES §§§, m ]
H41D ca0s FI78 Fi7c s vers
REC P _DELAYED) J625 READ ADBRESS | —o 4439 (MC) 70| N
e ADOR CONT TT) k632 O 662 | R @2 {cero] {ceir] s SAMH-K33
| Asc wize e[
H378 COUNTS ca09 Fl6B 828-12
A Oy b 5558 —ofevos] oD, —fce0s] S Jdd
| pSEC K652 (E. 0. REC CONT) (OUTPUT 0P DLYD) Jes4 Tar2 =
H37A a0t Fi7A FI6A X871 ( READY) (READY) K871 GALH-K32| oto
(DATA BLK_START) J645 _._,- T C405 —O csor| 3 WRITE
(WRITE - FONETTON) Foj0 —O—>{ 1660 ] READ J <528 [ceoe | [ ceor] Keea _Js-D7 CLOCK GATE GATE
FILE T0
4703 > >—
INPUT ouTPUT . c400 Flap Fisa Fiie ves! DT fee
(DATA CONT) K641 (OUTPUT OP) J6-08
OPERATION OPERATION €405 —O 2 2 -6 109A
(WRITE) FOI I Cs28 m m m (AGC CONT) K644 B35-6
H29 H3I (REC_CONT) k650
caor Fl4B Fiac (SYNC CONT) K648 Kerl ((rltsApDv]r DP)‘SY"C CONT) k648 -ps
(REC CONT) K650 u -g5 READ
1 J
(WRITE ADDR CONT II) K633 358 © { ceoz] K278 JSES Care (nsREADY ) KSTI
Y TO
(ADDR CONT) K621 fia o el 516
e c400 (SYNC CONT) K649 J6-E6 TgAF.:EE
(SYNC CONT) K648 (ol g:g‘s O—> c8o0| o (BC = 1L) €333
H39
J647 | RECORD START
= 4L) c224 TITLE
m CONTROL DATA 8047-8
CORPORATION READ /WRITE CONTROL, Tt

COMPUTER DIVISION

CHARACTER COUNTER

SHEE'

DRAWING NO.
C 160159400
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LOCATION PAGE

C21A
G138
G128
G098
G038
F398
H27

H28

J12

F16B
H13B
n2a

1314
1324
1338
1344
1308
1374
1384
139A
140A
Jo9

1278
117C
L228
L25

L26A
L268
H13A
H158
5268
G29

J398
H38

HanA
E18C
J258
J32A
J3I3A
1058
H428B
1028
1048

1021
1.27
1.27
1.27
1.27
1.27
115
1-15
1-9
1.15
1~15
125
1'7
1.7
1-7
1=?
1.7
1-7
1-’
17
1-7
1=7
1.7
17
105
1.5
1.5
1.5
1!9
19
1=-11
1=11
1-13
1~15
1~15
1-11
1-13
1-13
1«15
1«15%
115
115

TRANSFER CONTROL

These circuits control the Address Control Word, Input, Output, and Data Reply
operations.

1-16
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(BC =4U) c227
(C=0) D703

HOS (SEARCH AND WRITE CHECK) X712
(W.R. ADDR CONT II) K633 AODR COMPARE TRANSFER
(ADDR RD ) Hioa 6428 (C = 0) D703 INHIBIT FllA
FCN) FOOS
G420 INPUT READY (WRITE) X711 K604 K704
{ADDR CONT) K621 (DATA £ 3) ces2 (SYNC CONT) K649 — 5| [x704]
(REC COUNT) K781 Ho9 G394
(BC & Spu) €219 K605
- —o0—| K708
K704 (TRANS Thm) (REC CONT) K651 { x70s]
(W.R.ADDR CONT I) K632 ADOR WRITE €203 (BC =5Iu)
€501 (cc = 0D0) 4437 (MC)
X713 (READ) (I1X FCN)FOT2
P —— HO A
(READ FCN) FoOI2 READ DATA
430-1,2,3
€207 (BC=CU) DATA READY
€501 (CC=00D) (NON-OPERABLE) K486°
1.8 uSEC ] xeo2
(WR_CH FCN) FOI4 HO3  SEARCH OR o« €338 €33c €31C,0 c3sc
(SRCH FCN) FO16 (£.0. DATA SIG)J026 K603
OUTPUT CLEAR (TRAN CONT) K442 m m O m
A607 (EO ADDR TRANS) HII-3
TTRANS INHIBIT) K60 4 (Y150 )&
(v150)«
0.5 uSEC
WRITE DATA ( NON-OPERABLE )
‘GRee Conm 731 (1NFO READY) voz Kees TRansren
(OUTPUT) V450 REGISTER
R, €500 (CC = EVEN) LOADED €324
(WRITE FCN) FOIO c211 (BC: BU) UNPUT ROV X751 ] K600
E31A,B €328
(OUTPUT OP.) J450 1 | K60 !
(OUTPUT CLEAR) X721 ?_"_’-
U646 (DATA BLK START)
028 J626 (REC_PUL_DLYD)
(£.0. INPUT F063 (OX FUNCTTON)
REQUEST)
CONTROL WORD INPUT IX FUNCTION
( READ ) FOI0
(ADDR READ) FOOS G338 (WRITE) FOI2 G328
(INPUT REQ) 023 (WRCH) FO14
(cc=4) csos (SRCH) FOI6
OUTPUT OPERATION
(ADDR SEEK DIRECT) FOO2 G37A 1144 G284
(ADDR_SEEK) FO0O
(ADDR WRITE) FO06
FOI0 (WRITE)
FOI4 (WR. CH)
(X LOACED) K701 Fol6 (SEARCR)
=4) C808
CONTRGL WORD OUTPUT
(DATA BLOCK START)J645
CONTROL WORD TRANSFER
B28-1  TRANSFER CONTROL
(0OX FUNCTION) FO62 K440 xaa2
4433 (WC) 6354,8 8088 634 FO9C
(INPUT REQ) Jo23 Jass (EOF) K441 K443

(STATUS) F009 —O

(C.W. TRANSFER) KS4 |
= 4) C809
(E.O. DATA SIG) JO26

633D

i

-

J457 (E.0. REC)

CONTROL DATA
CORPORATION

3

TiTLE

TRANSFER CONTROL

COMPUTER DIVISION

(DATA READY)

PRODUCT

8047-8B

$12€ [ORAWING NO

C | 60159400 |

i
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YERM

AQO2
Agoé
AQse
Ag14
Agee
Ag22
Ag26
Ag3yg
4934
Ap36
AQ38
AQ40
Ag42
YL}
Ag4s
Agses
AgSe
AQ25
AR35
AR45
ARSS
gg42
.11]]
caae
e235
e85
c323
€335
c402
6403
8407
e50¢
.11}
G655
co68
£805
e8o?
cao9
e84y
ee1s
Fooé
Feo05
F104
4458
Heog
4603
K605
MeO0¢§
Moo
Mgo2

LOCATION PAGE

C03A
Co%5A
Co6A
Co8A
Co%A
C28A
C29A
C32A
C35A
R20A
B2nC
B30A
R3oC
Ré4paA
B4nC
B424A
R42D
co1C
C23A
B02A
R028
KO9A
G14A
G02A
F378
GOBA
G06B
F33A
H23A
H238
H218B
L4

H28

J14

1368
F15A
F16A
H13B
Fi7C
F18A
133A
1338
110

G28A
E3%

E28C
H098B
LO1A
LO0tB
LotC

1.21
1n21
1.2
1-21
1021
1-21
1=21
1e2y
121
123
1-23
1-23
1223
1«23
1~23
123
123
1-21
121
1024
1e21
1n9

1«27
1.27
1-27
1.27
127
115
1+15

“1e18

115
1015
199
1.9
1-15
1.15
1-15
1.15
115
1.7
1.7
17
1«17
1a17
1.17
117
15
1.5
1.5

»0Nn3
PLLE)
“ONS
»oné
Mon7
»on8
»ano
»010
Mo11
<Spn3
san?
Sg11
8015
S019
€023
s201
san3
]205
8207
s209
S211
X701
X702
X711
X712
X713

1.02A
L02B
Lo2C
LO3A
L038
L03C
LO4A
Lg48
Lo4C
F29B
F378
F358
Fa38B
F218
F198
| 358
L 35D
L378
L 36D
L3778
L37D
K04

W05

HO2A
W03

WOLA

15
1«5
1+5
1-5
1=5
15
1=5
1+5
1=5
1-27
1=27
1027
1-27
1-27
1-27
1-27
127
127
127
1-27
1-27
1e1?
1017
1e1?
117
117

TRANSFER REGISTER

The data Transfer register (X) is a 12-stage, single-rank register. During Write
operations the register is loaded directly from the computer interface (M) receivers.
During Read operations the register is loaded from the controller Shift (S) regi-
ster.

Other inputs to the register provide for loading and transfer of addresses from the
connected data channel to the Address register, and for transfer of the lower 6
stages to the upper 6 stages during Write operations. (During Write operations the
upper 6 bits of the X register are transferred to the S register and written on the
disk. Then the lower 6 bits of the X register are transferred to the upper 6 stages,
and transferred to the S register.)
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X0t —?—I

MOO05

PARITY GENERATOR
E27B

X016
X014
X113

X012
X016
xi1s

( ADDR COMP) X702
(CC= EVEN,DATA P1) C500
(BC= 8U) C323

X701 (WRITE ADDR)

C323 (BC= 8U)

x121
nn xXnHr
X1 (BC=8U) C323
c378 F Foaa
Fo9B FO9A FI3 048 €418 E4lA tec - EvEN, bavs 1) 5323
X120 m (SRCH +' W CHAN) x712
€323 (BC:8U)
X711 (WRITE)
A030 A022 €501 (cC: 0DD, DATA @1)
~ © © ~ A235 ~ K026 A235 » AOl8 r M= X —
o Flo4 o 2 Flo4 ° 3 g
§° 8 S+ 3 X641 —O—> o 23‘—-4) 2o n2 X641 —O—> iy 33‘_‘$ Sy mi :l 38 E25
g = xoos—(r—- S 2 X007 O—> 2 2 x005 -O—» S ¢ X003 O——> 2 2 xo0t -O—>{ S g
< —> < — [< ] — "} —» ‘—] "1
*
X601
x622
X603
?— AO48 i}— AO46 T——Ao« (I>— A042
A255 a289 X632 J450 (OUTPUT OPERATION)
4601
sail (I)—— 5209 Y— s207 5205 T—- s203 T— s201
X664
L i}— Mol0 Y— MO009 1)— mMooe (I)— MOO7 (I)- MO06
X612
X651
(CC=000) ca02
E218 €21a E27a E13c €138 E13a K605 (TRANS
[k | [xs] o]
Aol A006
N ~ - ° A225 . | ao0t0 _ o| Ao svieae g| ooz
o o N Flo4 oo~ at ow Fl0o4 - w AOS| o =
2w s g« g x642 —0—>{*“'g §¥ "'gg"‘ xes2 —0—» 8 8" xear — O ¥g g”‘—(lJ
x X M004 —O—» X X M003 —O—» X x M002 —O— X x mMo01 x x M000 —O—>{ x X X113 ((REECA-DI)U)
C660 (DATA #1)
X600
/ CLEAR “\
x621 E37 E24
X602
A040 ﬁf A036
(I’_ A245 ‘I’— Ao3s A245 A034
X631
so23 <f— sols CI\— sols Y— sol | <I>—- soo7 (I>— 5003 4603
X661
(cC= EVEN)
X611 (DATA @ 1)
€500
(ADDR COMP) X702 (SRCH /WCH)
(sc:Au)CSISf C315 (BC= AU)
cso0l
= DATA
BYTE 2 BYTE 3 BYTE 4 SET {cc = 00D g X711 it )
HolB B08A BIsB BISA 8138 BI3A E36A €264 €315 (BC= AU)
2051 X701 (WRITE ADDR)
C315 (BC:AU
(2° BYTE 2) { !
6000
X701 (ADDR WRITE) X101 X701 ,
€807 (cC= 3) c8ii (cce5) c8Is (cc=7 E34A o
X625 €200 (BC=SIL) cseorice-2h
ce55 (DATA @3)
X702 (ADDR COMP) X702 x702 5098 FOO5 (READ ADDR)
€807 (cC:3) c8ll (cc:s) €815 (cc=7) - C660 (DATA @ 1)
e24 c220 (BC= 8L)
c655 (DATA B3) K605 X701 (WRITE ADDR)
c80s (cc:2) €807 (cc:3) €809 (CC:4) BOSA (TRANS INH) $339 (cciEvEN DaTA £1)
xe23 Fo04 (READ ADDR)
€042 (DATA @ 283)

C318 (BC:=AU)
€501 (cC=0DD, DATA ¢ 1)
X702 (ADDR COMP)

CONTROL DATA
CORPORATION

COMPUTER DIVISION

TITLE proDUCT

8047-8B

izt

TRANSFER REGISTER

€501 (CC= ODD, DATA @1)




TERM

AB3S
Ag38
A4y
Ag42
AG4q
A4
Ages
8943
ago7
ca1y
€606
€658
€662
€a05%
eo007
G808
ce09
Feo7
Fo39
F304
Fs06
F33¢
ge2¢
4439
4640
“482
n34g
K63@
K749
K353
X902
xg03
X805
X907
X013
X915
X1y
X019
Yi6§
vi6g
Y162

LOCATION PaGE

B20A
B20C
R30A
B3nC
B4paA
B4oC
B42A
K098
G128
G09B
Jis
Jit
J368
F15A
Flea
F168
H138
1348
JOSA
110
B0SC
H16A
H12
G398
G37A
G3%C
B08B
J32A
1048
101A
E09
F12
E15
E20
E4p
Fo1
FO3
Fo7
H1t
Hit
B28

1.23
1.23
1.23
1.23
1.23
1.23
1.23
1.9

1=27
1-27
1.9

1.9

19

115
1e15
1-15
1e13
1.7

1»7

17

1.7

1e7

1.9

19

1.17
1e1t
1lel7
113
1+1%
1el5
1-19
1-19
119
119
119
119
1=-19
1.19
1.23
1.23
123

ADDRESS REGISTER

The Address register is a 17-stage register. Stages 0-8 are double-rank con-
figurations connected in a manner similar to a 5, 4, 2, 1 counter to permit automatic
sequential advancing of the sector and head addresses during data transfer. During
operation, the A1 rank of the register is advanced at each End of Record and Data
Phase 1 time, with the exception of End of Cylinder.

All information is taken from the A2 rank of the register or from the slave in-
verters connected to the A2 rank. Two of these slave inverters provide End of
Track and End of Cylinder indications.

Stages 9-16 are single rank and provide storage for the track (cylinder) address.

Load Address

For the Load Address function, the address is loaded via the Transfer (X) register.
The count is transferred from the A1 rank to the A2 rank at Data Phase 3 time.
The address information contained in the X register, following each byte transfer
of the Control word is disassembled and loaded into the appropriate stage of the

A register,
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END - OF-

CYLINDER
C20E €238 J388 9370 J38A K753 (E.0. REC)
Al26 Al27 Al122 A602
€207 (BC = CU)
C37A (WIFIOG €33 ciscC c278 C34 co28 clz CI6A
(EO TRK)A226 a233 a232 az31 a230 az21 a220 Fi31 _@
A233 A223
2 - ® ® Py ® ° ° 2
A 233 gr 5 28y Sz 23 e 8o ° 8= 235 383
o o oY o o 3 ] o o o o o o o o 1 o o
a < < a a < Es B < < -« < a < < < < a
1\ g\ J\ ?\ I\ I\ A205 K 1\ L\ I\ $\ ;\ I'\ A203 g\ A201
(Al —> a2
Al
L o~ - - ~ o b4
A83! ~ 8. A642 ® 0 o Ac4a2 «noo [Y1¥] o ™ _ A642 ~ A641 oo a64! © 0 o A641 « &0 A641 o & -
X001 g°n xo1s 8y x017 S0y X015 8 °y x013 g s x007 sz X005 -] X003 S ®8 xo0i g°3
< a < < < < a < < < a < < a a < < <
ol I Jl 5 bt . )
i . i I i N
(CLEAR)
A233 A223
l L1 . azos 1 i L azoz x200
oot 3 (ADVANCE)
U
conTinuen [ /N 0IGIT 2 J\ DIGIT | /
cN sweeTi2 /)
\ HEAD (0-9) / SECTOR (00 -19) 4
LOAD ADDRESS (X —»4')
~ N 1 2
BYTE 4 BYTE 3 BYTE 2 ADDRESS = ZERO Al A
A A A A
r \ T N\ r Al r —
cz228 c2za 8038 8034 acse 8028 8024 c23a coic c2s cla cois
€0 4TH
_ BYTE ADDRESS ol Q Q o Q (MC) Ja2 1 —§
ceos(cc:4) TRANSFER i 1 T T Flos
cigB cioe 805A 828 c2a c21a :g:: :gi: :g;g :gg’: B37¢C ci7e
1 A640 m | Ac08 A046 2040 A024 Ao008 m m
I 042 A038 A028 A0I2
Q Q
ENABLE ADDR XFER £398 a211 C662 (DATA @ 3)
€809 (cC=4) €807 (cC=3) €805 (cC = 2)
cLEAR A' ADVANCE A
A A
T = r —
I14c 806A B01A c27A co2A c26 cis €268
i i FO30 (TRACK REC) Az24
B02C
K34! (CONTROL WORD LOADED) 2
CZ0A ci7a
Jaa0 Ay seex) (MC) J430 (cg?&pvc':) xoe) —o—[a214 ]
CO43(DATA § 2 83) TRANSFER ) a218
) (E.0. REC) K753
NOTE © Q 8C = BU) C211
CONTROL CIRCUITS ARE COMMON TO ENTIRE ADDRESS REGISTER _(DATA g1) c650 clea
J440 (ANY_SEEK) (E0. CYCLE) K482
AND ARE ALSO SHOWN ON THE ADDRESS REGISTER STAGES €606 (CONTROL # 3)

9-16 (TRACK ADDRESS)

K541

(CONTROL WORD TRANSFER)

(DATA CONTROL) K740
(WRITE ADDRESS CONTROL) K632

TiTLE

CONTROL DATA
CORPORATION

COMPUTER DIVISION

ADDRESS REGISTER
STAGES O THROUGH 8
(HEAD & SECTOR ADDRESS)

SI1ZE | ORAWING WO,

60159400
[ 1-21




TERM

Ad12
ARL3
622
AG3E
A632
X903
X005
Xgo?
X043
X915
Q47
X019
X10¢%

LOCATION PAGE

RO1A
BOSA
ROSB
RO3A
B03B
F12
E15
E20
E4p
Fo1
Fo3
Fo?
F13A

121
121
121
1021
121
119

119

1e19
1«19
1=19
1e19
119
1«19
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a © o @ a ) a @
g 3 e 8 g g g g g
° _
g3z £33 L 3% 33 $83 R 83
< 2 < g < < < a 2 2 < < 2 2 2 <
1 %Tk g\ s L 1 P 1 S T
T\— 1 1 ! A632 f %\ (1:\ A3
ezl X019 X017 X015 xo13 x007 X005 x003
— — v / w v jI'J‘ DIGIT 3
4 CONTI
DIGIT § DIGIT & DIGIT 3 NvEe
| W /
v
CYLINDER 00-99
LOAD ADDRESS (X » a!)
r A — .\
BYTE 3 BYTE 2 Al —>a2
r A —\ ! \
Tiac 8038 8034 8058 230 c2s cia cois
€O 4TH gyTE MC) J42i S
ADDRESS EO ADDRESS (ue)
TRANSFER TRANSFER
cio8 8054 828-6 ca4 c21a 837C ci7e
(cc=4) | LSEC
Q c398
ENABLE ADDRESS TRANSFER herr
l B28-3 a2 €662 (DATA @ 3)
€809 (CC = 4) 807 (cc=3) c80s (cc=2) Hil-8 c38 HIG
1.8 psec | pSEC
ADVANCE A
A
r \
ci9a c26 cis €268
0
a2
K541 (CONTROL WORD TRANSFER)
ci7a
CLEAR a! _ €043 (DATA @ 2 AND 3)
ADDRESS = ZERO 1440 (ANY SEEK)
A A
r \ r \
BO6A 8014 c27a c02A 8028 B02A c23a coic
(E.0. REC ) K753
[r210] [a209]  [azes]  [azss]  [azes] (8c =6y can
(DATA P 1)C650
TE.O. CYL. STAT ) k482
F030 ( TRACK REC) Q Q Q Q clea
Filoa
| I I
c20a Bo2C A042 A032 016 A000
a044 a036 a020 2004
(mMc) J430 [as0s] [4214 ] a046 a038 ey a0os P —
ac4e A040 a028 aor2 —____(DATA CONTROL) K740
TWRITE ADDRESS CONTROL) K632
Q O o

J440 (ANY SEEK)
€606 ( CONTROL # 3)
KS4) ( CONTROL WORD LOADED)

FOO7 ( ADDRESS W)
K54) (CONTROL WORD LOADED)

NOTE !
CONTROL CIRCUITS ARE COMMON TO
ENTIRE ADDRESS REGISTER AND ARE

ALSO SHOWN ALONG WITH THEIR ASSOCIATED

INPUT TERM LIST ON THE ADDRESS REGISTER

STAGES 0-8 (HEAD AND SECTOR ADDRESS)
PAGE 1-2I.

CONTROL DATA
CORPORATION

COMPUTER DIVISION

TITLE

ADDRESS REGISTER
STAGES 9 THROUGH 16

PRODUCT

8047-8

C |60is5400 |A

[ TRACK (CYLINDER) ADDRESS ]
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LOCATION FAGE

c38

c23Dp
BOSA
ci198
G138
J13

Ji4

Fl14A
F14C
F15A
F18A
1314
1328
1344
Jo9o

H17A
J20B
J23a
H37A
H378
H44D
H37C
H36

H408B
H44C
J2sa

1048-

E09
E12
E15
E2n
E40
Fot
FO3
Fo7

1a21
1.21
1.21
1.21
1.27
1-9

1-9

115
1.15
1~15
1«15
1.7

1=7

17

1-7

19

113
143
1-15
119
1=15
1-15
115
115
1=18
1#13
1019
1-19
1=19
1«19
119
1e19
119
119

DECREMENT REGISTER

The Decrement register provides temporary storage for seek length information.
This register also functions to store the track address on Return Seek operations
and track count on Direct Seek operations.

The register also counts characters during Read and Write operations to determine
record lengths (see Character Counter, page 1-19).
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DIGIT 1:0

DIGIT 1= 0

( DIRECT SEEK) FOO3

(cc=2)c805

A606 (TRANSFER GATE )

c8os (cc=1)

6000

c8iIs(cc:

D348

(DATA CONT) K740
(ADDR CONT) K620

€203 (BC =SI1U)

0IGIT 270 DIGIT 2:0 DIGIT 121
0200 D37¢C 0338 0340 D28 0002 D29D oois 8374 pote D37e 038C 0001 029A J248
D004 0006 0022 0020 0004
poos ce 8 oec nouo_o"@ 0026 O 0024 O ori 00080 o721
poi2 pola 0030 D028 DoI2
0033
o710 (CC=0)
oIGIT 2701
D388 0398 D40 D298 onse D24
] 50 w0 | 20 | 10 s | 2 | il
s - ” b4 © ® o - <
o | [z 82 $2; s 85 3 8z «fa « Ze e 8- 285 g 83
o o o o o o o o o ° ° o o o o o o o
o a o a o o a a o a o o o o o o o o
] 1
- pe 1 1\ [ i T]\ [ 0607 i ?K T (’\ 1]\ (}\ (%k D609
(o'> 0?)
) . o ° 3 - S ° © ® o °
D 5 an S~ e a M Qw3 e 0~ v am S 5o s 238 P
(=] (-3 (=3 o o o o [} o o Py o o =3 o o o © o
e o a o ) o ) o o a a a o =) o a b4 a
- ——> — —t — N > ° —> ——t—> — >
D601 D602
(CLEAR)
&l e X e |
D610 I l 11 D606 I ] peos
(DECREMENT)
D38A posc 0038 0034 00sD posc 0058 DOSA
D669 De6s D663 066! pess D653 est ]
4665
J664 b} 4660 J662 4663
(TRACK) J66l 1663 J666
J664
poz8 002a poac D048 D04 oosc 0068 006A
D666 D664 I pe62 0660 [0636] [0e34] 0652 [oss0]
Q
D621 D624 DIRECT SEEK
D630 i | 1 | | | D631 NORMAL SEEK
x001 xo19 xo17 xots xo13 x007 X005 x003
xo13 x007 X008 X003 x00! xo19 xo17 xo1s
—— RETURN SEEK —_ ———— DIRECT SEEK ——————n_ ————————— DECREMENT ! o' — o cLear '
oI7 p3se D37A D34c D3lA ©eTEe) 934 i) 028 025 04l p3ie p39a
A630 [0630 Je— A620 (BYTE 2, DATA 92) 070s—{0610 e—0704  [0e08 cooo [oeos
(BYTE 3, DATA #2) 0o .
ADDR
q A610 A610 —Q)
\ | (OATA BT XFR) XFR) N
FO00 (SEEK) | €653 (DATA. £ 3)
FOOS& (ADDR WRITE ) (RECORD PULSE) Js24
D324 0328 D33A

(0OX FCN} FOSZ‘*_;_:Oj

7)

(OX FCN) FO62

U625 (REC PULSE DELAYED ) (MC) ua38
{_ CONTROL DATA |"™* '8047-B
CORPOR‘T|°N DECREMENT RE SIZE [ORAWING NO. REY
GISTER C [60i159400 [
COMPUTER DIvVIsioN| (5,4,2,1, BCD) lm"l P
14 -




Y&RM

(111
8692
8e63
yezs
646
4647
4650
4652
4682
47692
4762
Kbad
K649
K704
K744
K749
N7%0
N752
nessS
ResQ
#1013
s
X847
X049
ne2g
xe23
xg$22
X062
b LT )

LOCATION PAGE

Jig
J12
Jire
J398
H40A
H39
H29
H34
H44B
1098
109¢C
1064
H428
F14A
H33D
H3%A
104A
1048
E278
K2%A
Ed4op
Fot
FO3
Fo?
Foes
F128
Fo9B
HO?
H10A

1-9

1.9

19

1=13
1=15
1153
115
115
115
1»31
1=39
1~15
115
1«17
1e15
1«15
1«18
1.15
119
131
1=19
119
1«19
1019
119
1-19
1e19
1-19
117

BIT COUNTER; SHIFT REGISTER

BIT COUNTER

The Bit Counter is a 9-stage, double-rank counter connected in a closed
loop configuration to provide end-around counts (left shift). Initially, the
counter is pre-set to a "'1"" in the bit A stage and all other stages are
cleared. The Advance and Transfer commands shift the bit through the
counter. For each complete cycle, the Character Counter (page 19) is
advanced by one. Thus each cycle of the Bit counter represents the
transfer of one 6-bit character along with its associated parity and sync
bits. The Advance command (shift C2 to Cl) occurs at each Data Phase 1
time; the Transfer command (C1 to Cz) occurs at each Data Phase 3 time.

SHIFT REGISTER

The Shift (S) register provides for accepting or transmitting data serially
to and from the disk pack. The register loads and unloads each 6-bit
character in parallel between the Shift register and the Transfer (X) regi-

ster.

During Read operations, the 82 to S1 elements are disabled to block load-
ing of the sync and parity bits into and through the register. During Write
operations these bits are loaded directly into the upper stage of the regi-

ster at the correct time for transfer to the disk pack (at the time the sync

and parity bits are to be loaded, the 52 to S1 elements are disabled to
inhibit shifting of the register). The sync bits are loaded via inverter
S620. Note that the S1 sync bit is written just prior to the parity bit so
that the upper stage FFs are in a set state at the time the parity bit should
be loaded. Therefore it is only necessary to clear the stage if the parity

bit should be zero.

READ PARITY CHECKER

The Read Parity Checker is initially cleared by the Record pulse. There-
after as data enters the S register, the Not Data Bit pulse (J671) enables
the setting and clearing of the Read Parity Checker FFs such that on
completion of the character transfer into the S register, the FFs should

be in a cleared state. This is accomplished in the following manner. All
character bits are sampled by the checker with the exception of the S1

sync bit which is excluded from the checker. Since an odd number of "1's"
is always written, exclusion of the S1 sync bit (which equals "1") results
in even parity for the character entering the Read Parity Checker. Thus
the FFs of the checker should shift (set and clear) an even number of times
such that the FFs are in a cleared state on completion of the parity check.
If they are set, a parity error has been detected and an error indication
will be provided by inverter P903.
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READ PARITY CHECKER BIT COUNTER

2 4 8 s2 A 8 c s!
DI13A DI4B ‘Bccz;f’”‘nu F334 Go6e Goea HI8B
T
(INPUT) v652 (0ATA 1)
(TRAN INHIBIT) K704
(REC CONT) K751 [
m
< © ® _ m v > o °
g L c °. o _ - ~N -
325 PR Sl & er N Y8R ° & T Cw ° e = 8355 S oo c2
03 - N o ~ o~ ~ ~ o~ o o~ ~ o~ ~ ~ ~ ~ ~ N ~
a a © © 3 © o o o © o o o o o © o © © o
1 I\ A\l I A\ JT\ l\ i P I 7 | T I\ L cruo
ces2 cTo9 cro8 J\ (l\l (\ c706
(DATA §3) —,Zé 1o4c c707
(=) @ ) @ o c @
o < o « < S < «
L o _ b S @ « < o ¥ -
P M M 58S v g 2 -2 3-8 a3l ¢l
o~ o~ o~ ~N NS N ~ o~ ~ ~N N O o~ N O N 3 S
1~ J6a7 o o o ) o o o o o o ) o o o o
REC ST
PULSE
(BC=1U) €338
(OATA B 1) ce63 T T 1 cros T T cro3 T T T 1 T 1 T crol
c231 c230 c227 c226 c223 c222 Cc219 c218 c215 <214 ca2ti cz10 €207 |c206 203 c202 c235 Cc234
(DATA BIT)u76! c702
(REC CONT ) K750 SHIFT REGISTER
T‘ @ (=} _>-ﬂ_~ (-} D‘
£ _| <. . < 3. 5§ o % -
e 5z g ™3 & R o om o o ® o o mo
~ ~ IR S 28 SS9 & 0 Q 8 J .
@ @ {oaTA TO FILE | © @ » g o a » b N
, - i f Tt T 1 1
Q o o N o e
T X662
FaiB Fa1a co78 074 — [ [ [ |
c709 c708 cro7 c706 N N - - »
o oo ° ¥ o « oo o ¥ - FNEN s ¥ 2
88 s Y5 5 ° a3 8“3 e 8| S
a @ & a 4 @ a 2 @ @ a @
Fa08
c708 c709 cr08 k & J\ ;\ \k
] 5605
€652 (DATA @ 3) 5606
o © M & & -
2 ! o N _ P Ed < n _
SHIFT c€>C] ———— \ 8 Slxizz oxo21 |2 % = g om 3“9 o 8 g3 s!
a a a 2 S @ 2 a 3 2 s @
Fa28 Fa2a Goss Go8a x023 e«f “ X019 S 2 xoir 2 X015 “1 xors
Crrr i %\‘I\ [ 1 1 [ ..
F40A sois\y } i 1 5603 M %\ %{\ se02 %K (i\ %\ %\ seol
5620 | so18
— S0Is s0l4 sOil  solo 5007 5006 5003 5002 4762 476
(paTa @ 3)c705 \_VLI
F3sc F348 (DATA @ 1)C650 DATA FROM
(BC = S1U)C303 FILE
c720 2 |
T (X, = 0DD ONES) PBIS ———————SHIFT s2 sl —
]
(SYNC CONT) K749 €650 (DATA g 1) I LOAD s at T s — s2 \
(INPUT OP) 4630 Oi2a o1l F338 Fi88 D08A D09B DO9A

CLEAR s3
L3s [seze]
K649 (SYNC CONT)

R410 (DATA FROM FILE) m

4650 (INPUT OP) (SYNC) k749 T(OUTRUT) J652
Q
(REC CONT) K750 Faac

(INPUT READY) x1s0 (AGC CONT) K644 (DATA @ 1)C663 m (BC=cu) c2o07

) Jese (TU) c334 e (WRITE) 4651
i =cu) c20 CTERITT

K744 (AGC) (A0) c214 .

(8C=10) c335 202 (BC= S1U)
(DATA @ 3)cC652 C214 (BETAT)

C650 (DATA ¢ 1)
T ¢2
———— PRESE 4 —_—

F328 F32A

TITLE PRODUCT

CONTROL DATA 8047-8B

CORPORATION BIT COUNTER;

J626(REC P DELAYED)
COMPUTER Division] SHIFT REGISTER




TERM

€834
2653
1Y
FO33
fQ35
Po3e
EQ37
Jo4?
N6%0
X708
X705
K742
R903
2902
5803
8806
‘se07?
8010
8043
8014
8015
8918
‘9919
sge2
8023
X912
xg14
16
X918
X213
X315
X117
X319
X820
x32%¢
X328
X823
1702
X712

LOCATION PAGE

F34A
J13

1408
JO6B
Jo28
J08A
Jose
H39

1024
F324a
G394
J39A
D148
F29A
F298
F37a
F378
F3%5A
F3s8
F23A
Fa3e
F24a
F218
F194A
F198
E39

F10

Fo2

FO6

FagA
E448B
FO4A
Fo48
FO9A
F13

F09B
C378
HOS

HOS

1-27
1.9

17

1-7

1r7

17

1=7

115
1e15
1.17
1-17
1«15
127
127
1«27
1«27
1«27
1«27
1=27
1227
1-27
127
1.27
1«27
1=27
119
1.19
119
1-19
1.19
119
1e19
1«19
119
119
1«19
1-19
117
1017

COMPARE NETWORK

The Compare Network is used during addressing, Write Check, and Search opera-
tions. The network compares the upper 6 bits of the Transfer register with the
contents of the Shift register (this is a character to character comparison). Initially,
the Compare FFs are set by the Record pulse. If the ensuing character compari-
son is not successful, the Compare Control FF is cleared; if successful, the FF
remains set. If a Magnitude Search is satisfied, K672/673 is cleared, disabling

any further compare strobes.

Note that during Search operations, the occurrence of a Skip code (538) in the X
register character causes Compare Strobe J670 to be disabled during that character

comparison.
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ADDRESS, WRITE CHECK, &8 SEARCH COMPARE NETWORK

B2T7A

(BIT 6) x012

U647 (REC ST PUL)
B278 BI8A CaiA —_— £368 COMPARE CONTROL
(BIT 6) X113 =l i’:’ _- (X REG LOADED) K700 _OD
7
®75) so0z | olesor ] ez 24 [ee2s] xy>s (DATA CONT) K741 873 K670
ca2 8074
(ADDR COMP + W CH) E80O | K671 P
(COMPARE) E627
(MAG SEARCH < REC) £803 J
(81T 7) x014 ~—|az“ cae (s>xy) E628
. 7| COMPAR
(BIT 1) s007 > £602 €
€623 825C 029C
>
(MAG SEARCH 2 REC) EB02 1 672
(xy > ) €625
BIT 7 xs 8268 olee caic P903 (PARITY ERROR)
:'I sl s>x
(ETTT) 5008 E603 €626 £628| s> xy
€621 —d
EGOIE623 K672
COMPARE oor
<
QUramE | (MaG SEARCH < REC) EB03 K673
— B23A (xy>s) €625
(BIT 8] x016 ool
(BIT 2)so11 J670
(MAG SEARCH 2 REC) €802 __ |
(s>xy) E628
skip c334 (BC:1U) “oRr"
e2se DISABLE C653 (DATA @ 1) mgurs
(B1T_8) x117 s dXne L1 cais X708 (TeANS. INHIBIT)
(81T 2) s010 ::;g €701 €702
xo16
3
X113 cisc
XS
R 8224 (SEARCH) FOI7 E700
B9 xo0 18 eee. (SKIP) FO33
(BIT 3) 5015 rt___‘
B228 B23A 8244
(BIT_9) X119
air e [e607] £620 —-{::
(BIT 31 5014 COMPARE ENABLE
r = \
. caoc
AG 2 F
(MAG 2) FO36 [€803| Mac searcH < REC (saTISFIED IF s <xy)
Tl B21A
B i0) x120
(B1T 4) soi9 £608
(SEARCH) FOIT7 MAG SEARCH 2 R >
(MAG SEARCH) FO035 2 REC (SATISFIED IF S 2 xy)
Bz18 FO37 (MAG <)
z
(BIT 10) X121
(BIT 4) sois £609 €al0
(WRITE CHECK + SEARCH ENABLE) X712 ADDR COMPARE + WR CHECK
X702 (ADDR COMPARE ENABLE)
E605
— BI9A 8238 ()
(BIT 11) x122 i}
(BIT 5) s023 Esto

€622 ‘!EGZ?‘

(B1T 11) x123

TITLE PRODUAT

8047-8
'¢'|66i5%400 |}

SWEET 1—29

CONTROL DATA
CORPORATION COMPARE NETWORK 8

. COMPUTER Division| CONTROL




TERM
A022
Ap26
Ao30
AQg34
Ag35
A)22
A123
A1 26
AM27
A232
A233
A6o8
A633
C6S3
Dool
D005
Doo9
Do13
D017
Do21
D025
D029
0702
Foo3
Ja2)
J&S5
J&60
J462
J473
J6S0
J654
JT02
J703
K193
K410
K411
Ké12
K4)3
K4)é
K415
K463
K47}
KS41
K571
K751
So022

LOCAT[ON PAGE

C?8A
C29A
C32A
C35A
C3sB
J3sA
J378
J3sy
J370
cy9C
C33

Cz4

114C
J13

D228
D3Inb
D198
Di1gB
E3gB
EqpS8
EleB
En28
034D
1328
H12

G32C
J35A
J3s8
G26A
H?29

C39A
I1A
179A
L3nB
Ky4A
KneB
K(SA
Ko58
Kp6A
Kp6B
J270
G238
B;8B
H3s58
1018
F19A

1-21
1-21
1-21
1-21
1-21
1-21
1-21
1=21
1-21
1=21
1=21
1-21
1-21
1=9

125
1=25
125
1=25
125
1=25
1=25
1=25
1-25
1=7

1-9

1=
1-13
1-13
1=
1-15
1=15
115
1-15
1=7

1-5

15

1=5

1°5

1°5

1-5

1-13
111
1=17

A=

1=15
1=27

1-30
Rev. A



POSITIONING CONTROL

A608

K463 REVERSE
Asos

D702 SEEK DIRECT
FOO3

A608 RETURN
Jae2 SEEK

UNIT SELECTION
X410 J30-11 K38C Js-a
i —o >—
K415 I pasec
K388 -
a1l J30-10 ys-2

K413

K4l
K413
Kaiq

K410

K4|4>_ 3

| BSEC

0 J30-9 K42C J5-Y
o {55
I pSEC
430-8 K428 J5-X
B ) S 1) M SO
| uSEC
J30-7 K424 5-W
sy e 35— o
| LSEC

SET TAR REGISTER

HEAD SELECTION

K41B 5-9 K38A J5-V
voze —s[T439] >— s0 [Ts0s}>>— o
A022 K190 K368 J5-P
~100 < AO26 —0—)@ 1504 S>> 4
a232
KalA I5-H K37C J5-U
ozs —»| T4s8] >— 40 [Tsoe] >>—
AlI23 KiISC K36A J5-N
—o11 < ar27 —0—@ T503o>— 3
a233
K40C JS-F k378 J5-T
0o2! Tas7 >— 20 1 m>— 7
-| K198 | K35C y5—M
a2z
-010 < Al27 ——o—-@ Ts02]Fo>— 2
A233
K408 J5-E
-| 2030 KI9A k358 J5-L
-001 q AI23 —o—-@ T501 >—
al26
K4a0A FLES ) J5-R
vors —frase}—>>— s — s
2030 L27¢ K354 ys-K
-000 < AI22 —o_'[i—zi} T500—>>— 0
Al26
K39C  ,ys-¢
D009 T454) >— 4
[esq] <208
(1 ===-) A035
R/W CONTROL
K398 s g K318 J6-D3
ooos —f T4s3] >— 2 (0---) A034 NOT USED
S— (sPaRe)
L7 J6-D4
(REC CONT) K751 Je21 (MO
K39
IS-A x28a () 98707
00O | -‘st > K541 (CONT. WD. TRANS.) K871 S
| J485 (E.0. REC. DELAYED) J701 -T4l 5 CLOCK GATE
J6-D8
Jaz-4 J220 K308 JE-FI J6-E!
N k278
D— BEGIN OF. KSTI ()
(8vTE 3) Ae33 [1as1] S RESET 1650 {7 rean cate
08 psec J6-F2 Jr02 >
B35-4 J6-F3
1140 K304
142-5,6,8 d>— SEEK LENGTH
R K571
(BYTE 3) 4633 1450] >— TRANSFER J703 WRITE GATE
3 4 SEC JE-Fa J684
Ks71
J680 SIGNAL GATE
J703
8l17c n
k103 —f L202] Hy SELECTED
DATA BIT I/O0
OUTPUT OP DELAYED J654
—_— 8178 n
(DATA FROM_S REG) 5022
— JaT3 BUSY
(DATA B 1)cC6s3 [r201] l
J6-ES 8174 n
} K471 [ L200] L READY
EAD 0.15 uSEC
DATA IN _20v
(INPUT) 4650
J6-E8
TITLE PRODUCT
' CONTROL DATA 8047-B
CORPORATION DISK PACK INTERFACE S1Z¢ [oRAwiNG WO wev
C /60159400
8 CONTROLLER INDICATORS
COMPUTER DIVISION lsn;u Y
\ -




— AG(A)!
Ji WRITE
BUSY SELECT READY ADDRESS
0s2 os! 0s3 ™

Kl
; 13 2l 1,3 2| 1,3 2

I
I
l
e DT
I
[

TB2 (SEE NOTE 2)

Bia—I5 BI7-7 ! I
20V gy B17-3 2
> I
112
a1 l l J2z -7 40 I
DS4 - THERMOSTAT BYPASS (SEE NOTE 4 ) 8I7-I4
DS3 - LOW TEMP | (GRD) l
DS2 - HIGH TEMP -"-lr---"""- " "—""-"¥"—""—""—"———— — i —20v | TB20 (SEE NOTE 2)
DSS - CIRCUIT BREAKER — e e e 2 |
| POWER SUPPLY TERMINAL STRIP — ” —zo\j
1 S— -20V
—20v
T8B!
DS4 DS3 DS2  DS5 l ] r._(_._ . 1 2 TBarT , + s D
-20v 3 Fi 2 — 4
J@p.' ;[@ @- ] A | c3 ‘L_. L2 le 20 ANP oo } 5
13124 1 2613 28 13} 24 T Jr2 T3 COMMON b 20 Aw I — 2 COMMON
I 3 ¢ T T +2ov (1|8 F2 sl DR K3 I s D
EXTERNAL CONTROL 4 s - 10 AMP s o NP 2 7
_— = — —17.5v I o
N [ a al B 1 s D
E] c | o +20v
2 | + +20v 8 ] -20v | o P
|- IS L™ SENSING —
o |m g 2 |e FOR INTERNAL I _20v —+2 | 2 1 1 TERMINATOR POWER PINS
e 5 2|15 15 I3 CONTROL USE THESE GRD SENSING 10 1 1T F9 AND FIO OF 61 PIN
£ v |2 A A 4 JUMPERS . REMOVE l 87— m LOGIC CONNECTORS
g < |85 |5 |3 FOR EXTERNAL ree| 4 2 3 5 T ~20V I °
-1 -1 -/~ CONTROL. AS (SEE NOTE 1) 1= 3 sPaRes
Lt -t s e C | I«
i
— J— — —_——tt—— HHH 4+ — —
783 L A4l | l —
L2 3 el s 3456]7a9|0 82 L_______________‘
7 ] | FOR AULT POWER SUPPLY 200386B (50/60~) ITEM NO. 1148
7 . AMP POWER SUPPLY 851266 (60~)  ITEM NO. 1147
l AMP POWER SUPPLY (50~)  ITEM NO. 1158
Ki s
‘3& g ke K4
2 17k2 1]k3 i]kae 8 I
) |
cBi |
TB2-1 5>
v T'_I NOTES:
I. POWER SUPPLY TERMINAL SENSE WIRING AS SHOWN IS FOR AULT
—_———_t 1t —— — "t — — —— 4 — — POWER SUPPLY. FOR AMP POWER SUPPLY,SENSE WIRING SHOULD
6 AI-I BE AS FOLLOWS :
3T, ]2 L POWER SUPPLY TBIOI-3 TO POWER SUPPLY TBIOI-7 -20V
I T83 I POWER SUPPLY TBIOI-5 TO POWER SUPPLY TBIOI-8 +20V
\ . 2. EARLY MODELS DO NOT HAVE TB20 AND METERS ARE WIRED
I I TO LOGIC CHASSIS.
4 I' 3. IF EXTERNAL TERMINATOR POWER IS NOT SUPPLIED ON SITE , ADD
| I JUMPERS AS FOLLOWS :
! ~20V TB20-10 TB20-1
l I +20V TB20-1I TB20-7
| I 4 4. INPUTS INDICATE JACK LOCATION 8 PIN NUMBER OF LOGIC
' | o I CARDS (i.e. BI7-I| IS LOGIC CARD AT JACK LOCATION BI7, PIN II).
[ T8I T82 ALL INPUTS ARE LOGIC LEVELS UNLESS OTHERWISE
PRESSURE SENSING — — — CoFA =z — T 1s ra INDICATED.
MICROSWITCH | I El v B l o o ] [
= = | =
SWITCH OPENED l (A I J
8Y AIR FLOW | — —_—t — 4+ - = - — -
1
a ) : . ! : L~ — — — INTERCABINET SERIES GRD
1
| : [ I Low
[l
l HIGH LOW L - HIGH
1nsvac g 6o ~ '3 ¥AC 18 FROM 115 VAC 18 50/60 ~
TERMINATOR
| CONVENIENCE OUTLET Powen SRRy
VIA SEPARATE CABLE (SEE NOTE 3)
I IF DESIRED
|

L a2 CONTROL DATA ™™ "8047-8
CORPORATION | pOWER DISTRIBUTION BTN
coMPUTER Division| '!S VAC 507607 ‘
IQI‘:[' 'l‘ll_33




8090
COMPUTER

8047 DISK
DRIVE CONTROLLER

852 DISK
DRIVE UNIT

61 - WIRE CABLE

24- WIRE CABLE

POWER ON SEQUENCE

POWER ON

SEQUENCE CABLE
-
TO JO8 OF NEXT

852 DRIVE UNIT

.I_ CONTROL DATA |"'™*
CORPORAT ION

CABLING DIAGRAM

PRODUCT
8047-8B
SIZE [ ORAWING NO. REV

C [60159400 A

COMPUTER DIVISION

]m:;!rJ PAGE 1-35
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PART 2
MAINTENANCE
INTRODUCTION

This section covers the general maintenance procedures for the disk drive controller.
Specific information on the disk drive units will be found in their associated manuals.

These units are maintained by the OEM Customer Engineer.

MANUALS
The manuals associated with the disk pack subsystem are:

8090 Computer Reference Manual, Pub. No. 60091500
8047 Disk Drive Controller Reference Manual, Pub. No. 60159300
852 Disk Drive Unit Service Manual, Pub. No., 40820000

LOGIC

No special tools are necessary for the maintenance of the controller. The controller

uses standard 1604 series logic.
INSTALLATION
Refer to the Site Preparation and Installation Manual, Pub. No. 60110400,

POWER DISTRIBUTION

The general power distribution is shown on page 1-33 of the logic diagrams.
The controller requires 115-volt, single-phase, 50/60-cycle service. Power to

the controller should be fused at the main junction box prior to entering the equip-

ment power cable.

SCHEDULED MAINTENANCE

Table 2-1 indicates the type and frequency of routine maintenance.

2-1 Rev. a



TABLE 2-1. SCHEDULED MAINTENANCE

DAILY

1) Check all power supply settings.
2) Check temperature and humidity conditions.

3) Check main power level.

WEEKLY

1) Inspect surfaces for damage to recording medium.

2) Run test routines?.

MONTHLY

1) Clean all filters, air intakes, and louvers.

2) Run diagnostic routines.

* The System Maintenance Monitor (SMM) contains various diagnostic routines.
A portion of the diagnostic routines should be run weekly so that all routines
have been run at least once a month unless site usage suggests a more
appropriate schedule.

Rev. A 2-2



PART 3

PARTS LIST



PART 3

PARTS LIST

The parts list provides the identification and ordering data necessary for the replace-

ment of electrical and hardware parts for the 8047-B Disk Drive Controller,

The product designation, final assembly number, and product name appear at the top

of each page.

The list is arranged in disassembly order, using a level of assembly to indicate the

relationship of parts.

8047-B 18324400 K Mod 8047B Disk Drive Controller

L EVEL* PARTNO REV

1 18357600
2 25153701

3 30003700

2 25153702

3 30003700

wawan

DESCRIPTION EFFECTIVITY

CHAS SUBASSY 8047 B

MEMBER FR CHAS BOT AND TOP

ALUMINUM ALLOY SPECIAL SHAPED IN 0/0/00
MEMBER FR CHAS BOT AND TOP

ALUMINUM ALLOY SPECIAL SHAPED IN 0/0/00

Refer to the Literature Distribution Center Catalog for related manuals on printed

circuit card assemblies, peripheral cabinets, power supplies, and vendor parts lists

necessary to complete a total breakdown of the equipment.

* The level of assembly in relation to the final cabinet assembly (2 is the subassem-
bly of level 1, 3 is the subassembly of level 2, etc).

** The date of serial effectivity on which the part is either added (IN) or deleted (OUT)

in the equipment.

3-1 Rev A



8047-8

b

LEVEL

N [AV IRV ] [aV]

NN N N [LVE VRV I VRN

V]

W

w W

w

w w

DWW W W DWWV WWDWWW DDA DD DDA WD WD DWW D W

183724400

PARTNO

1R357600
25153701
30003700
25153702
30003700
25183R00
25153500
25153900
725153500
3n00R700
25182900
114172600
11412700
25153100
1n0s7600
25153200
10057600
30013802
10001800
30002201
24511440
12324100
24511402
24511403
24511404
245114085
74511406
24511407
24511408
24511400
24511410
24511411
24511412
24511413
24511414
24511415
24511416
24511417
24511418
24511419
24511420
24511421
24511422
24511423
24511424
24511475
24511426
24511427
24511428
24511429
24511433
17711000

Rev A

K
REV

ATPOTLGIAGITOTOO

>

MMM ANMAMMNMNMAMTNM AN AN AN NN MNMG MM O P

MOD 80478 NISK DRIVE CONT

CHAAS SURASSY 8047 B

MEMRER FR CHAS BOT AND TOP
ALUMINUM ALLOY SPECIAL SHAPED
MEMBRER FR CHAS BOT AND TOP
ALIMINUM ALLOY SPECIAL SHAPED
MEMRER FRAME CHAS=RIGHT SIDE
EXTRUSION CHASSIS

MEMRER FRAME CHAS LEFT SIDE

FXTRUSION CHASSIS

BKT ANGI.F CHASSIS FRAME

MTG,s BAR, CONNECTOR (01=42)
STRIP, MARKER (01=21)

STRIPy MARKER (22=42)

STRIP MARKFR NARROW (01=21)
FXTRUSINN NARRNW MARKER STRIP
STRIP MARKER NARROW (22=42)

EXTRUSION NARRNOW MARKER STRIP
SPACER

RECEPTACLE 30 SOCKET
cAP FXD ELECTROLYTIC
LEAD FLFCT 2.25 IN,
Wl LOGIC 8/N&4TeR
LFADJEIECTRICAL
LFADJFIFCTRICALY
LEADYELECTRICALY
LEANSELFCTRICALY
ILFADJFLFCTRICALY
LFANGFLFCTRICALY
LEADJEI FCTRICALY
LFANGFLECTRICALY
LFADJFELFCTRICALS10
LFADGFILFCTRICALY11
LFADGFLFCTRICALY12
LFADGFLFCTRICALs13
LFADZFLECTRICALs14
LEADSFILFCTRTICAL1S
LFADGFLFCTRICALs1A
LFADGFLFCTRICALs17
LEADJELECTRICALs18
LFANDSFLECGTRICALY19
LEADSEILECTRICAL 20
ILFADZFILFCTRICALs21
LEADJFILERTRICAL 2?2
LFADWFLFCTRICALs23
LFADGFILFCTRICAL Y24
LFADGFILFCTRICAL 25
LFADFILECTRICAL 26
LEADJFLECTRICAL27
LFADJELECTRICAL 28
LFADSFLFCTRICAL 29 INCH,
LFADGFILFCTRICAL933 INCH,

PLATE IDENT COMPUTER DEV DIV

SOLIN BLK
INCH,
INCH,
INCH,
INCH,
INCH,
INCH,
INCH,
INCH,
INCH,
INCH,
INCH,
INCH,
INCH,
INCH,
INCH,
INCH,
INCH,
INCH,
INCH,
INCH,
INCH,
INCH,
INCH,
INCH,
INCH.
INCH,
INCH.

CODNITIHWN

PAGE 3-2

EFFECTIVITY
IN 0/ 0/00
IN 0/ 0/00
IN 0/ 0/00
IN 0/ 0/00
IN 0/ 0700
IN 0/ 0/00
IN S 000025
IN S 000025
IN S 000011
IN S 000011
IN S 000012
IN S 000002
IN S 000011
IN S 000025
IN S 000026
IN S 000011
IN S 000011
IN S 000025
IN S 000012
IN S 000012
IN S 000002
IN S 000002



8047-8
LEVEL

NN NNNNNNNNYNNNNNDNNN NN NNV NNNNNNNNNINNNN NN NN N

1R3724400
PARTNO

09005306
09026009
nN30727009
Nn9n18634
09029102
N3029104
25156700
3711/600
37104800
25154802
3N004402
30004406
31094410
30104600
nNARg71N2
25159700
3N1n3900
NNASAANG
11319100
N302ANN6
PR1A6212
31116900
nNaAN>TON7
P451144)
24511442
17743002
17743003
17743008
17743006
nAIN27004
091013405
NIN27006
nyenN>26008
nan=27008
030127203
09018491
09027003
09N2A4N03
09018506
180A5300
24517001
24900833
24500707
24543301
2454R 303
2h94R308%
24549306
24548307
24543311
24948312
24549313
245413314

K

REV

OC LT COT

m OO0 P» 30O

nm

ceeecececeeemaoor

MO

8n478 NISK DRIVE CONT

SCR MACH FH SLOT 1/4

NUT, HEXAGON

LOCKWASHFRy INTERNAL TOOTH
SCR MACH PAl HD PHLL NO, 10
SCREWs SFMS PHILLIPS ROUND HD
SCRFW, SFMS PHILLIPS ROUND HD
PLATEGRFTAININGy ELECe CONNge
RRACKFT MNOUNTING SHIELD
HINGEs T/0 CONNECTOR PANEL

PL RFTAINTING ELEC. CONN
CHOYN RFCEPT 10 CONTACT
CONN RECFPT 10 CONTACT
CONN RFCFPT 10 CONTACT
SUPPORT CONNy ASSY

AR5 SLV=FLG NYLON 1/4
LATCHs CONNECTNR PANEL
STiINe FXTFNSTION
THIIMBSCIIF W

CHASSIS PwR AND GROUND WIRING
NUTy HF XARON

SHIFLD ONN RECP LFTTERED
SHIFLD nnn~y RECP ELEC=LONG
ILOCKWAS<ER,y INTERNAL TOOTH
LFAD ELFCT 225 IN, SOLID RED
LEAD FLFCT 2.25 IN, SOLIND BLU
LEAD FLFCT 18 GA 5 IN RED
LEAND FLYCT 1R GA 5 IN RLUE
LFAD FLFGCT 1R GA 7 IN RED
LEAD FILFCT 1R GA 7 IN BLUE
LOCKWASHERy INTERMAL TOOTH
SC MACH PAN HD PHIL NO, 8
LOCKAASHFR, INTFRNAL TOOTH
MiTe HEXAGON
LOCKAASHFR
SCR,
SCRR,
| OCKWASHFR §
NITe HFXAGORN
SCR MACH PAN HD PHL NO, B
CARI_E ASSY 24PIN NDISK CONT J1
COMN RECEP, 4 HOLE PNL MTG 24
INSHLATTION SLEFVING ELECT

PIN TAPFR
WIPE FLEC
wIRF FLFC
WIRFE ELFC
“IQF FLFC
WIQF ELFC
A412F FLFEC
WIRF FLEC
WIRF FLFC
WNIRF FLLFC

(RED)
(RLUE)
(RLACK

INTERNAL
MACH PAN HD PHL
MANH PAN HD PHL
INTERNAL

TOOTH
NO. 4
NO‘ 6
TOOTH

STRD
STRD
STRD
STRD
STRD
STRD
STRD
STRD
STRD

INS. UL
INS, UL
INS, UL
INS, UL
INS, UL
INS, UL
INS, UL
INS, UL
INS, UL

APPD
APPD
APPD
APPD
APPD
APPD
APPD
APPD
APPD

BAGE 3-3

EFFFCTIVITY

11711766

S 000018
R/22/66
17/11/66
11711766
11/11/66
11/11/66
11/11/66
11/11/66
11/11/66
11/11/66
11711766
11711766
11/11/66
11711766
11/11/66
11/11/66
11/11766
11711766
11/11/66
11711766
R/ 3/66

Rev A



8047=-8 18324400 K MNN 80478 NDISK DRIVE CONT

LEVEL PARTNO REV EFFECTIVITY
3 24548315 J wlIRF FLLFC STRD INS, UL APPD

3 24548316 J WIRE ELFC STRD INS, UL APPD

3 24549317 J wIRF FLFC STRND INS, UL APPD

3 24548318 J  wWIRF FLFC STRD INS, UL APPD

3 2454R319 J WIRF FLFC STRD INS, UL APPD

3 24548320 J WIRF FLFC STRD INS. UL APPD

3 24548321 J WwWIRE FLFC STRD INS, UL APPD

3 24548322 J WIRF FLFC STRND INS, UL APPD

3 24548323 J WIRE FLFC STRD INS, UL APPD

3 24549324 J JIRE ELFC STRD INS, UL APPD

3 24548325 J WIRF FLF& STRD INS, UL APPD

3 24548326 J wWIRF ELFC STRND INS, UL APPD

3 24548327 J WIQF ELFC STRD INS, UL APPD

3 24548328 J WIRF FLFC STRND INS, UL APPD

3 24548300 J WIRF, FIFC=STRNDy INDULAPPD )
2 18965301 D CABLE ASSYy 24PIN DISK CONT J? IN 11/711/66
3 24512001 C CONN RECFP. &4 HOLE PNL MTG 24 IN A/ 3/66
3 24500333 F  INSULATION SLEEVING ELECT

3 24500707 G PIN TAPFR

3 24548301 J WIWF ELFN STRD INS, UL APPD

3 24548303 J WIRF FLFC STRD INS, UL APPD

3 24548308 J WIRF FLFZS STRD INS, UL APPD

3 24548306 J WIRF FLFC STRD INS, UL APPD

3 24543307 J  wIRE FLFC STRD INS, UL APPD

3 24548311 J WIRF FELFC STRD INS, UL APPD

3 24548312 J WIRF FLFC STRD INS. UL APPD

3 24548313 J WIRE ELF: STRD INS, UL APPD

3 245483146 J WIRF ELEC STRD INS, UL APPD

3 24542315 J WIRE FLKEC STRND INS, UL APPD

3 24548316 J WIRF FLFC STRD INS, UL APPD

3 24548317 J WIRF FLFC STRD INS, UL APPD

3 24548319 J WIRF FLEC STRD INS, UL APPD

3 24548320 J 1IQF FLFC STRD INS, UL APPD

3 24543323 J WIRF FLFEC STRD INS, UL APPD

3 24542300 J WIRF, FLEC=STRNs INDULAPPD '
2 13065302 O  CARLE ASSy 24PIN DISK CONT J3 IN 11711766
3 24512001 C CONN RFCFP. 4 HOLE PNL MTG 24 IN A/ 3/66
3 24501833 F  INSULATTON SLEFVING ELECT

3 24500707 G PIN TAPFR

3 24548301 J WIARF FLFG STRD INS,. UL APPD

3 24548303 J WIRF FLFC STRND INS, UL APPD

3 24548305 J WIRE FLFG STRND INS, UL APPD

3 24540306 J  WIKRFE ELFT STRND INS, UL APPD

3 2464R307 J  WIRE ELFC STRD INS, UL APPD

3 24543311 J WIRE FLFZ STRD INS, UL APPD

3 24548312 J WIRFE FLFC STRND INS, UL APPD

3 24548313 J WIRF FLFS STRND INS, UL APPD

3 24548314 J WIRE FLLFC STRD INS, UL APPD

3 24548315 J wWIRF FILFC STRND INS, UL APPD

3 24548316 J WIRE FLFS STRD INS, UL APPD

3 24543317 J wIRF FLFC STRD INS. UL APPD

3 24548318 J wIRF FLFC STRD INS,. UL APPD

Rev A ) PAGF 3-4



8047-8

L

E

VEL

18324400
PARTNO

24541319
24548320
274548321
24548322
24%43323
24543324
2454183758
24548326
24548327
245413328
24541300
18045303
24512001
24500133
24500707
24543301
24548303
245413308
24548306
24948307
24543311
24548312
24543313
24543314
24548315
24541316
24548317
24541319
24548320
24548321
245413322
24548326
P454R327
24548300
1RNAR304
24512001
2450N0RK33
248500707
24548301
24549303
245418308
24548306
245418307
24548311
24548312
245483313
24549314
24548315
24548316
245418317
?4954831R
24548319

CLLOCLLLLLLCCeeaMOTLLLLLLLLLLeeeeeeeeeamMOoTLrececooeoeeee e

K MON 804713
REV

WIRE FLFC
WIRF FLFC
WIRE FLFC
WIRF FLEC
WIRE FLFC
WIRF FLFC
WIRF FLFC
wWIRF FLEC
WIRF FLFC
WIRF FLFC

PIN TAPFR
WIRF ELFC
WIRF FLFC
wWIRE FLFCG
v IRFE FLFC
WIRF FLEG
WIRF FLFC
WIRF FLFO
WIRF FLFC
WIRF FLFC
WIRE FLEC
WIRF FLFC
WIRF FLFC
WIRE FLFC
WIRE FLFC
WIRF FLFC
wRF FLFC
AIRF FIFC
WIRF FLFC

PIN TAPFR
WIRE FELFC
WIRE FLER
WIRF FLFC
WIRF FLFO
WIRF FILFC
WIRF FLFC
WIRFE FLFC
WIRE ELFC
WIRF FLFC
WIRF ELFC
WIRF ELFC
WIRFE FLFC
WIRE FLFC
WIRF FLEC

CONN RECEP,
INSULLATION SLEEVING

NISK

STRD
STRD
STRD
STRD
STRD
STRD
STRD
STRD
STRD
STRD

WIREy FILEC=STRD
CABLE ASSY 24PIN DISK CONT J4
4 HOLE PNL MTG 24

STRD
STRN
STRD
STRN
STRD
STRD
STRD
STRN
STRD
STRD
STRD
STRD
STRD
STRD
STRD
STRN
STRD
STRD

WIRFy FLFC=STRN,
CARLE ASSY 24PIN DISK CONT Js
CONN RECEP,
THSIHLATION SLEFVING

STRD
STRD
STRD
STRD
STRD
STRD
STRD
STRD
STRD
STRD
STRD
STRD
STRD
STRD

PAGFE

DRIVE CONT

INS,
INS,
INS,
INS,
INS,
INS,
INS.
INS,
INS,
INS,

INS,
INS,
INS,
INS.
INS.
INS,
INS,
INS,
INS,
INS,
INS,
INS,
INS,
INS.
INS,
INS,
INS,
INS,

INS.
INS,
INS,
INS,
INS,
INS,
INS,
INS.
INS,
INS,
INS,
INS,
INS,
INS,

3-5

uL
uL
UL
UL
uL
uL
uL
UL
uL
Ul

APPD
APPD
APPD
APPD
APPD
APPD
APPD
APPD
APPD
APPD

INDULAPPD

ELECT

uL
uL
UL
UL
uL
uL
uL
UL
uL
uL
uL
uL
uL
uL
uL
Ul
UL
uL

4 HOLE PNL

APPD
APPD
APPD
APPD
APPD
APPD
APPD
APPD
APPD
APPD
APPD
APPD
APPD
APPD
APPD
APPD
APPD
APPD

INDULAPPD

MTG 24

ELECT

uL
uL
uL
UL
uL
uL
UL
UL
uL
uL
uL
UL
UL
uL

APPD
APPD
APPD
APPD
APPD
APPD
APPD
APPD
APPD
APPD
APPD
APPD
APPD
APPD

EFFFCTIVITY

IN 11/11/66
IN a/ 3/66

IN 11/11/66
IN R/ 3/66

Rev A



8047-R 18324400 K MON RN47R NDISK DRIVE CONT

LEVEL PARTNO REV EFFECTIVITY

3 24548320 J WIRF FLFC STRD INS, UL APPD

3 24548321 J WIRE ELEC STRD INS, uL APPD

3 24548322 J WIRF FLFC STRD INS, UL APPD

3 24548323 J WIRF FLFC STRD INS., UL APPD

3 245483724 J WIRF FLFC STRD INS, UL APPD

3 24548325 J WIQF FLFC STRD INS, UL APPD

3 24548326 J WIRF ELFC STRD INS, UL APPD

3 24548327 J wWIRF FLFC STRD INS, uL APPD

3 24548328 J WIRF FLLFC STRD INS, UL APPD

3 24548300 J WIRFy FLFC=STRDy INDULAPPD v
2 09018304 SCa MACH PAN HD PHL NO, § IN 11/11/66
2 09026004 NUTy HEXAGON IN 11711766
2 18066600 C CONNECTNOR ASSY 61 PIN IN 11/11/66

3 24500707 G PIN TAPFR

3 24500810 F  INSULATION SLEEVING ELFCT

3 300nN902 K FEMALE CONTACT

3 30000501 K CONN, PECP ELEC 61 PIN CONT

3 31000001 B wWI?Fe 24GA TWISTy PR, BR=W/RD

3 31000002 B WIRFs P24GA TWISTy PR. RR=W/YE

3 31000003 B WIRF, 2454 TWIST, PR, RR=W/BL

3 31900009 B WIRFEe 24GA TWISTs PRe RD=W/GY

3 31000010 8 WIRF, P43A TWISTs PRe. RD=W/B{

3 31000011 B WIRF, P4GA TWISTy PRe OR=W/RD

3 31000012 @3 WIRFy 24GA TWISTe PRe OR=W/YF

3 31000013 B WIREs P4GA TWISTs PR. OR-W/BL

3 31000014 B8 WIRFs 24GA TWISTs PR, NOR=W/GY

3 31000015 B  WIRF, 24GA TWISTy PR, OR=W/B{

3 31000016 B WIRF. 2464 TWISTy PR, YE=W/R

3 31000017 B WIRFe P46GA TWISTs PRe YF=W/YE

3 31000018 B WIREs P4GA TWISTy PR, YE=W/BL

3 31000019 B wWIRFe 24GA TWISTe PR, YE=W/GY

3 31000020 B WIRFy 24GA TWISTy PRe YFeW/Bj

3 31000021 B WIRE, 24GA TWISTy PR. GR=W/RD

3 31000022 B WIREs 24GA TWISTs PR, GR=W/YE

3 31000023 B  WIRFy ?4GA TWISTs PR. GR-W/BL

3 31000024 B WINRF, 24GA TWISTy PR. GR=W/GY

3 31000025 B WIRFy 24GA TWISTy PR, GR«W/BL

3 31000026 B WIRFe 24GA TWISTe PR. RLU=W/R

3 31000027 B WIREy 24GA TWISTs PR. BLU=W/Y

3 31000028 B WIRF, 24GA TWISTy PR, BLlU=W/R

3 31000029 B WIRFy 24GA TWISTs PR, BLU=W/B

3 24548303 J WIRE FILEC STRD INS, UL APPD

3 24548307 J WIRF FLFC STRND INS. UL APPD

3 24548301 J WIRE FLEC STRD INS, UL APPD

3 008BAGNN4 (G GHRNOM STR REL 0,468 10

2 0901”633 B SCR MACH PAN HD PHL NO, 10 IN 11711766
2 09927507 WASHFR, PILAIN FLAT IN 11711766
2 N9N1R”303 SCh MACH PAN HND PHL NO, 5 IN 11711766
2 18065700 E CONTROL PANEL ASSEMBLY IN 11/11/66

3 24501502 A  STRIP TERMINAL IN 1/13/66

3 17915800 C RRACKFT RELAY

3 17822000 B  PANFL. CONTROL,

Rev A PAGE 3-6



8047-R
LEVEL

Wi W wiwwwww

PN N W S

NNNNNNNNNNNI\.‘NNNN
1]

N NN NN NN NN

1R324400
PARTND

24511501
245413597
24515806
245172306
24521300
24542700
24547900
24550R01
93947003
18085800
24500707
93943001
P4524R06
24548302
24548307
24548301
245482305
1R0NA/540N
10201801
10201901
10202001
10202501
1n20260]
1nPn?2701
107232201
102n2R01
1072n340)
10203501
17203601
1nP3250)
107232801
110334401
10203701
102n380N1
1in7Pn3901
10336901
102nA001
1000590
103357201
10211301
176784500
17603600
17683900
17684200
17684500
19433000
1R437900

K MOD Rna7R NISK DRIVE CONT
REV
U LAMP HOLDFR PLISH=HBUT,
U LENS INNDICATOR LIGHT
A |LAMPy INCANDFSCENT
G  LAMP INCANDESCENT
U SWITCH PISH =A| TERNATE, 2 PDT
A IMDTCATNR I_AMPHOLDER
SOCKFTs TURE R CONTACT, OCTAL
G RFEILAY, NCTAL SOCKET
CONNECTNR (SOCKET HOUSING)
C WIRF LIST CONTROL PANEL
G PIN TAPFR

r>>Tgg L PITO pocCcT IO T CeCCe e

>p pPMT PP

CONTACT,y SOCKETs SERIES ,090
TERMINALLy LUG CRIMP=-INSULATED
WIRE FLFC STRD INS, UL APPD
WIGF FLFC STRD INS, UL APPD
WIRF FLFC STRD INS, UL APPD
WIQF FLFC STRD INS, UL APPD
CARD PLACFMENT
CARD ASSY 11A SINGLE
cawn ASSY 128 SINGLE
138 SINGLE

CAr() ASSYy
CARD ASSY 144 SINGLE INVFRTER
154 SINGILE

CAuN ASSY INVERTER
CARQN ASSY 16A SINGLE INVERTER
ASSY 204 NUADRUPLE INVERTER

CARD ASSY ?21A DOUKBLE INVFRTER

CARN ASSY 22A NNOURBLE INVFRTER
CARD ASSY 23A DOUHILE INVERTER
CARD ASSY 24A DOURLE INVFRTER
ASSY 28A TRIPLF INVERTFR
TRIPLF INVFRTER TYPE 29B ASSY
NOURLE FLIP=FLOP TYPE 30A
CARD ASSY 314 FLIP FLOP

cARND ASSY 327 FLIP FLOP

CARN ASSY 33A FLIP FLOP

cAQD ASSY A0A nUTPUT

CaRD ASSY A1 INPUT

cARD ASSY A2 OUTPUT

CARN ASSY 73aA VARIABLE DELAY
CARD ASSY 82 VARIARLE DELAY
pLY F11 ASSY

pLY P13A ASSY

XHMTR P14 ASSY

X4SN |LINF TERM P1S ASSY

RCVR P1AA ASSY

Py LOSS XMTR TYPE 6ALH
PONER 1.0SS DET TYPF 6AMH ASSY

INVERTER

INVERTER
INVFRTER

PAGE 3-17

EFFECTIVITY
IN 1/13/66
IN 1/13/66
IN 10/28/66
IN 1/13/66
IN 1/13/66
IN 1/13/66
IN R/25/67
IN 3/ 7/66
IN 0/ 0700
IN 0/ 0/00
IN 0/ 0/00
IN /7 U7V
IN 3/ 7/66
IN 6/23/66
IN R/16/66
IN 6/23/66
IN R/16/66
IN S 000025
IN S 000925

Rev A



8047-8 18324400 K MOD Bn47H8 NISK DRIVE CONT

LEVEL PARTNO REV EFFECTIVITY
1 31531201 B8 SPACER ASSY CARD (nl1=42)

2 10035300 A RA? CARD QPACERs NNTCHED

2 nN9n18505 A SCR MACH pPAN HD PHL NO, 8 IN 4/25/67
2 92074012 P 0=RING IN 4/257/67
2 31534402 'C RAR, COVFR=CAR) SPACER

2 N9nn4905 B SCR MACH FH SLOT NO. 6

1 31531301 B SPACFR ASSY CARD (01=42)

2 10035300 A Rar CARN SPACERs NOTCHED

2 N9N1RSN5 A SCR MACH PAN HND PHL NO, B IN 4/25/67
2 972074012 P 0=RING IN 4/25/67
2 3153440] C Rar, CNJYFR=-CARN SPACER

2 09004905 B SCR MACH FH SLOT NO. 6

REV A PAGE 3-8



PART 4

CARD PLACEMENT



CUNTROL DATA DOCUMENT NO. REV.
CARD PLACEMENT C P ey \
CORPORATION 1806\_)\—1‘)) /:3‘
COMPUTER DIVISION | CHASSIS® 8047 SHEET 2 oF
LOGIC LOGIC
LOCATION CARD TYPE A B C FIND NO. gJLOCATION CARD TYPE A B C D FIND NO.
Bl 21 A212 8 B13 21 X621 X622 8
B2 20 A245 A255 A214 16 Bl4 23 X640 A226 10
B3 21 A631 A632 8 B15 21 X631 X632 8
B4 B16
BS 20 A620 A621 F106 16 B17 62 L200 L201 1202 1
B6 21 A213 8 B18 23 E624 E626 10
bP‘
AR B7 20 K771 16 B19 22 E610 E611 9
B8 21 X641 K54 8 B20 30 A036 A037 A038 A039 19
B9 22 X623 X624 9 B21 23 E608 E609 10
B10 B22 24 E606 E607 11
Bll B23 24 E620 E622 11
Bi2 23 X620 X630 10 B24 29 E621 E623 E804 18
os!
(0]
<
:D FORM S82A




V A9Y

k4

CONTROL DATA DOCUMENT NO. REV.
ol [m CARD PLACEMENT CP o ,
CORPORATION IEB(:>‘E>:5“61(:)(:) Iix
COMPUTER DIVISION | CHASSIS: 8047 SEET T oF
LOGIC LOGIC
LOCATION CARD TYPE A B C D FIND NO. JLOCATION CARD TYPE A B C D FIND NO.
B25 28 E604 E605 J671 17 B37 20 D705 | A228 A218 J627 16
B26 23 E602 E603 10 B38
B27 24 E600 E601 11 B39
B28 E1l 1Y151 2 5Y161 |, 26 B4O 30 A044 | AD45 A046 | A047 19
5Y191 6Y191 Y162 | gY191 B41 32 D032 | D033 13
g¥101 | 14Y101 | 4,Y17% |,,Y183 B42 30 A048 | A049 A050 A051 19
B29 32 A004 A005 13
B30 30 A040 A041 A042 | A043 19
B31 32 A012 A013 13
B32 32 A020 A021 13
B33 32 A028 A029 13
B34 30 K654 K655
B35 73A Y211, Y191s| Y184c| Y141y 27
8 9| Y17710 11
B36 73 Y191, Y1915 Y142 | Y1417 27
—8 9 10 11

FORM 582A




e-%

V A9Y

DOCUMENT NO. | REV.
E \CUNTRUL DATA CARD PLACEMENT CPII8065400 | A\
CORPORATION ~ " [any
COMPUTER DIVISION | CHASSIS: 8047 SHEET 4 OF
| —
LOCATION CA;SGT'(;PE A B c ) FIND NO. fJLOCATION CA;gGTlspE A B c 0 FIND NO.
c1 20 | a227 | a201 | a225 | A222 16 | c13 11 A223 2
C2 21 A210 A221 8 Cl4 11 A203 2
C3 31 A002 A003 12 C15 12 A202 3
C4 32 A000 A001 13 Cl6 22 A215 A224 9
C5 31 AQ06 A0Q07 12 Cc17 21 A600 A601 8
Ccé6 31 A010 AO11 12 Cc18 20 A602 A640 E700 E701 16
c7 32 A008 A009 13 Cc19 29 A604 A630 A232 18
c8 31 AQ14 AO15 12 C20 22 A605 A236 9
c9 31 | a018 | A019 12 | ca1 28 A607 | E702 | 454 17
C1l0 C22 21 A641 A642 8
Cl1 32 AO016 AOQ17 13 c23 20 A235 A237 A609 A610 16
c12 11 | A220 2 I co 13 A608 4

FORM 582A




V A9y

-

CONTROL DATA DOCUMENT NO. REV.
'@' omrsriTion CARD PLACEMENT CPlI8B065490 | (
COMPUTER DIVISION | CHASSIS: 804 SHEET 5 OF
LOCATION CA:[()’GT'(;PE A B c D Fino no. fLocation |, L0GIC 1 A B c D FIND NO.
Cc25 11 A205 2 C37 21 A234 X123 8
C26 13 A204 4 Cc38 11 A606 2
c27 21 A211 A231 8 C39 20 J654 Rell J606 J733 16
[P
c28 31 A022 A023 12 C40 28 E800 E802 E803 17
Cc29 31 A026 A027 12 C41 20 E625 E627 E628 E801 16
C30 C42 33 K670 K671 14
C31 32 A024 A025 13
C32 31 A030 A031 12
C33 11 A233 2
C34 11 A230 2
C35 31 A034 A035 12
C36 32 AQ032 A033 13

FORM 582A



S-¥

Vv 434

CONTROL DATA CARD PLACEMENT DOCUMENT NO. REV.
E \ CPl1B0s549 | A
CORPORATION J
COMPUTER DIVISION | CHASSIS: 8047 SHEET & OF
LocaTioN | =00 | A B c D Fino no. fLocation |, S0%C 1 A B c D FIND NO.
D1 16 J670 7 D13 20 P902 16
D2 28 D664 D666 el \7 D14 24 P900 P903 11
D3 20 D661 D663 D665 D667 16 D15 32 P400 P401 13
D4 28 - D656 Db6b DL () D16 30 P402 P403 — —_— 19
D5 20 D651 D653 D655 D657 16 D17 \2 Dé3| 3
D6 28 D650 D652 D654 \7 D18 31 D014 | DO15 12
D7 32 K672 K673 13 D19 32 D008 D009 13
D8 21 S603 D106 8 D20 31 D010 DO1l1 12
D9 21 S601 S602 8 D21 31 D006 D007 13
D10 32 D012 D013 13 D22 32 D000 D001 13
D11 14 S610 5 D23 3/ D002 D003 13
D12 28 5620 Cc823 17 D24 11 D102 2

FORM 382A




V 494

M REV.
,ji ‘CUNTRUL DATA CARD PLACEMENT CP| | ;(Z;Z ;'Z ON((; A
CORPORATION \
COMPUTER DIVISION | CHASSIS: 8047 SHEET 7 OF . S
- LOGIC LOGIC
LOCATION CARD TYPE A B c o] FIND NO. BLOCATION CARD TYPE A B c D FIND NO.
D25 11 D609 2 D37 29 P64 D710 D700 18
D26 12 D608 3 D38 20 D669 D126 D711 D623 16
D27 - _— —_ D39 21 D601 D122 8
D28 12 D703 3 D40 11 D118 2
D29 20 D720 D110 J672 D704 16 D41 11 D607 2
D30 32 D004 D005 13 D42 13 D606 4
D31 21 De2l D602 8
D32 22 D604 D605 9
D33 23 D600 D701 10
D34 20 D620 D603 D622 D702 16
D35 28 D611 D630 S607 17
D36 24 D610 11

FORM

582A




L-%

v A9Y

.ii. CONTROL DATA CARD PLACEMENT cpl ;;2;?:) B e
CORPORATION A JJ A
COMPUTER DIVISION | CHASSIS: 8047 SHEET 8 oOF -

LOCATION CA;SGT'ng A B Fino No. fflLocaTion |, 09T 1 a B c ) FIND NO.
El 31 D030 D031 12 E13 29 X101 X103 X105 18
E2 32 D028 D029 13 El4 14 X004 5
E3 31 D026 D027 12 E15 14 X005 5
E4 31 D022 D023 13 El6
E5 32 D020 D021 13 El17 28 J732 — 17
E6 3‘ D018 D019 13 El8 20 X604 K485 K486 16
E7 31 D034 D035 12 E19 15 X006 6
E8 15 X000 6 E20 14 X007 5
E9 14 X001 5 E21 21 X109 X111 8
E1l0 32 D024 D025 13 E22 32 X008 X009 13
Ell 15 X002 6 E23 32 X010 X011 13
E12 14 X003 5 E24 11 X600 2

FORM 3582A




21 &1 [ | CONTROL DATA CARD PLACEMENT | OCUMENT WO
; CORPORATION CP '8065‘1&)\) /\
COMPUTER DIVISION | CHASSIS: 804 SHEET 5 OF .
LOCATION | ,~0%C | A B c D Fino o fflLocation |, L0%1C 1 A B c D FIND NO.
E25 11 X611 2 E37 11 X601 2
E26 21 X602 A200 8 E38 11 X612 2
E27 29 X107 P815 c822 18 E39 15 X012 6
E28 20 P81l P813 J603 X610 16 E40 14 X013 5
E29 28 P814 — [dW1g 17 E4l 21 X113 X115 8
E30 32 D016 D017 13 E42
rJ’> E31 30 K600 K601 K602 K603 19
< E32 29 K700 K701 18
E33 28 J600 J604 J605 17<
E34 22 X625 J602 9
E35 12 J601 3
E36 21 X603 J673 8

FORM 582A




6-%

V A9YH

CONTROL DATA CARD PLACEMENT | DOCUMENT NO. VREV.
.E- CORPORATION C P 18065400 : A

COMPUTER DIVISION | CHASSIS: 8047 SHEET 10 OF -

LOCATION CA;gGT'gPE A B c ) Fino no. focation |, LO%C 1 A B c ) FIND NO.
F1 14 X015 5 F13 11 X121 2
F2 15 X016 6 Fl4 20 c800 | €802 C803 | €804 16
F3 14 X017 5 F15 29 €805 | S600 18
F4 21 X117 X119 8 F16 21 c807 | C808 8
F5 24 P810 P812 11 F17 20 c806 | CB810 c811 | c8l4 16
F6 16 X018 7 F18 21 c815 | S605 8
F7 14 X019 5 F19 31 sc22 | s023 12
F8 33 X020 : X021 1' 14 F20 33 5020 5021 14
FY 29 X120 x122T K543 18 F21 31 so18 | so019 12
F10 16 X014 7 F22 32 so16 | so017 13
F11 20 K704 c836 | WMz I¥93 16 F23 31 sol4 | so15 12
F12 33 X022 X023 14 F24 32 so12 | so013 13

FORM 582A



V A9Y

01-%

DOCUMENT NO. REV.
CONTROL DATA CARD P
ol [m LACEMENT N
CORPORATION CP ,80654\)3 . C
COMPUTER DIVISION | CHASSIS: 8047 SHEET 11 OF .- e
LOGIC LOGIC
LOCATION CARD TYPE A B C D FIND NO. BLOCATION CARD TYPE A B C D FIND NO.
So\0
F25 31 - SO11 12 F37 30 c228 c229 c232 €233 19
F26 32 S008 S009 13 F38 32 €230 c231 13
F27 39 S006 S007 13 F39 32 €226 c227 , 13
F28 32 S004 S005 13 F40 21 €700 c705 8
F29 31 S002 S003 12 F41 21 c708 c709 8
F30 F42 21 c703 Cc704 8
F31 32 S000 S001 13
e
F32 21 c710 c711 8
F33 21 €335 S606 8
F34 20 C334 €720 | s604 |THYY 16
F35 20 €333 €721 c722 @ J653 6
1
F36 32 C234 €235 13

FORM 583A



11-¥%

V 494

DOCUMENT NO. | REV.,

.E. CONTROL DATA CARD PLACEMENT CP|i8065400 |p
CORPORATION -

COMPUTER DIVISION | CHASSIS: 8047 SHEET 12 OF ]
LOCATION | ,r0%C | A B c D Fino no. fLocaTion |, L0%C 1 A B c ) FIND NO.
Gl 32 C222 C223 13 G13 32 . €202 C203 13
G2 30 €220 Ccz221 C224 C225 19 Gla 31 C200 €201 12
G3 32 czis cz19 13 Gl5 30 K494 K495 K492 K493 19
G4 32 C214 C215 13 Glé 30 _— —_— K480 K481 19
G5 30 C212 C213 Cc216 C217 19 Gl17 30 K478 K479 K476 K477 19
G6 21 C315 C323 8 Gl18 32 K474 K475 13
G7 21 C706 C707 8 G19 32 K472 K473 13
G8 21 Cc701 C702 8 G20 21 J488 J474 8
G9 32 c210 c211 13 G21 BQ K488 b|(7489 K496 quq? ‘ 19
G10 11 J439 2 G22 20 J489 J476 | K572 J470 16
G11 30 ' C204 C205 c208 0269” 19 G23 3) K470 K471 \e
Gl2 32 C206 Cc207 13 G24 21 J4a71 8

FORM S582A



V A9y

A4

CONTROL DATA CARD PLACEMENT DOCUMENT NO. REV.
'E"—‘— CP 18065400 | A
COMPUTER DIVISION | CHASSIS: 8047 SHEET 13 OF
FLOCAﬂON CA:[C))GTKY:PE A B c b) Fino No. fflLocaTion |, L0%C 1 A B c D FIND NO.
G25 24 Ju75 11 G37 21 J4b0 | —— 8
G26 22 Ja73 J457 9 G38 i ,
G27 20 |SWB3 J4s56 | K595 | Ja77 16 G39 20 K705 | J430 Cele| Juus 16
G28 21 J450 J486 8 G40 24 X720 | X730 11
G29 16 J485 7 G4l 24 X740 | X650 11
G30 11 X664 2 G42 20 X721 X751 X660 X700 16
G31
T3
G32 29 X710 3452 | ANER 18
G33 20 Ja4l Jak2 | Juast | J44s 16
G34 32 K442 K443 14
G35 30 K440 K44l | K482 | K483 19
G36 23 J487 _— 10

FORM S582A




e1-%

v A9y

CONTROL DATA

o|/m @@
CORPORATION

CARD PLACEMENT

CP

DOCUMENT NO.

8065400

REV.

J

Lcomrum DIVISION | CHASSIS: 8047 SHEET 14 OF o
LOCATION CA;[()’GT'gPE A B c ) Fino no. Bocation |, 2090 | A B c D FIND NO.
H1 28 X713 X642 | c6ll 17 H13 21 J433 | c809 8
H2 22 X711 9 H14 21 J4a3s | Ja3s 8
H3 12 X712 3 H15 21 J436 | J437 8
H4 12 X701 3 H16 20 F131 | c831 c833 | 835 16
H5 12 X702 3 H17 21 J438 8
H6 13 X661 4 H18 21 c510 | c303 8
H7 \2 X662 H19 31 C410 C411 12
H8 11 X651 2 H20 32 c408 | c409 13
H9 33 K604 K605 14 H21 31 c406 | c407 12
H10 23 X750 610 10 H22 32 c404 | 405 13
H11 E1l |, | 2Y140 | 3¥150 | 4Y171 26 H23 31 c402 | c403 12

5Y172 6Y173 | 7Y160 | gYl6l H24 32 €400 C401 13
9Y020 |, vi01 |;¥170 |p¥101
H12 12 J421 3

FORM 582A




V A9y

PI-%

DOCUMENT NO. | REV.
.ji_ CONTROL DATA CARD PLACEMENT CP| 18065400 | A
CORPORATION .
COMPUTER DIVISION | CHASSIS: 8047 SHEET 15 OF
LOCATION CML?SG,;‘:,PE A B c ) Fino no. fLocation |, K09 1 A | 8 c ) FIND NO.
\2 3
H25 ® | cs2 ™ H37 29 J660 | J661 1663 18
H26 11 c821 2 H38 14 J645 5
H27 12 €500 3 H39 12 J647 : 3
H28 12 c501 3 H40 21 J646 | J665 8
H29 12 3650 3 H41 20 7633 | J652 J666 |  J662 16
H30 H42 32 K648 | K649 13
H31 11 J651 ' 2
H32 20 c521 €520 | c©525 | c524 16
H33 20 €529 cs28 | J420 | K744 16
H34 82 | Y130 15
H35 21 K749 | K571 _ 8
H36 11 J664 2

FORM 582A



S1-%

V A%Yd

.Zi- CONTROL DATA CARD PLACEMENT DOCUMENT No. | Rev.

P —— C P 18065400 =
COMPUTER DIVISION | CHASSIS: 8047 SHEET 1¢ OF
LOCATION mlégGTlspE A B c ) Fino no. ffliocation | L0%C 1 A B c ) FIND NO.
n 21 K753 K751 8 113 14 J642 5
12 32 K650 K651 13 114 20 J449 | X663 4633 | J771 16
13 32 K652 K653 13 115 32 K000 | K0O1 , 12
14 20 K750 K740 | €313 —— 16 116 29 X742 | Jool J472 18
15 32 K640 K641 13 117 28 F720 | F721 FO72 17
16 33 K644 K645 14 118 28 F722 | F723 F092 17
17 L - ) 119 13 F700 4
18 32 K646 K647 13 120 13 F701 4
19 29 J703 J761 | J762 18 121 13 F702 4
110 11 F104 2 122 13 F703 4
111 28 J702 J760 | c613 17 123 13 F704 4
112 20 J701 J700 | J643 | Jeus 16 124 13 F705 4

FORM 582A



g ojE- CONTROL DATA CARD PLACEMENT cPl gg;ngz)'g Rg
:> CORPORATION - .
COMPUTER DIVISION | CHASSIS: 8047 SHEET 17 OF
w--LLoc:A!mou m:ger'gpe A B c b) Fino no. ffliocaTion |, 09T 1 A B c 0 FIND NO.
125 23 F706 | F707 10 137 31 FO10 | FOll 12
126 29 FO60 | FO70 | F080 18 138 31 FO12 | FO13 12
127 29 FO90 | FO063 | J431 18 139 31 FOl4 | FO15 , 12
128 20 | Fo64 | FO73 | Fo40 | J432 16 140 31 FO16 | F017 12
129 12 FO61 3 141 12 F081 3
130 32 F008 F009 13 - = - - »
N 31 | Fooo | FoO1 12 IT42 |E\ v180,| Y180, Y180 3| Y180 | 2L
-c'; 132 31 F002 F003 12 Y1805 Y180 o| Y1809|YI44 g
133 31 F0O4 F005 12 Yt o [YIHY | YIHE o YIHE
134 31 FO06 FOO7 12
135 21 FOS0 | FO51 8
136 22 | Fo71 | c660 9
i

FORM S82A



CUNTROL DATA CARD PLACEMENT DOCUMENT NO. REV.
'@'-———— CP| 18065400 | A
CORPORATION -
COMPUTER DIVISION [ CHASSIS: 8047 SHEET 15 OF
FLOCATION arsaeee| A B FiNo No. BLocaTION [, L96IC | 5 B c D FIND NO.

J1 32 F022 F023 13 J13 11 C653 2
J2 32 F024 F025 13 J14 11 C655 2
J3 11 F052 2 J15 12 C606 3
Jb& 12 F091 3 J16 22 €602 J043 9
J5 32 F030 FO31 13 J17 21 C605 C663 8
J6 32 F032 F033 13 J18 31 C000 C001 12

'f J7 32 F034 F035 13 J19 31 C002 C003 12

~ J8 32 F036 F037 13 J20 29 J620 J624 J571 18
J9 12 F062 3 J21 16 J622 7
J10 J22 20 J621 J641 R500 J770 16
J11 12 C650 3 J23 12 J625 3
J12 12 C652 3 J24 21 J623 D721 8

s}

2

>

FORM 3582A




V A9Y

81-%

DOCUMENT NO. REV.
2, | CONTROL DATA CARD PLACEMENT CP|isoecan: T
CORPORATION iJOéDd(_)
COMPUTER DIVISION | CHASSIS: 8047 SHEET 19 OF
=i -
LOGIC LOGIC
LOCATION | pen™isor A B8 c D FIND NO. BLOCATION |\ oo A B8 c D FIND NO.
J25 32 K620 K621 13 J37 20 -\S‘*go Al23 J574 Al127 16
J26 28 J631 C642 €600 17 J38 29 Al122 Al26 J482 18
oAl
J27 30 - K625 K462 K463 19 J39 21 K741 J626 8
J28 20 J629 J630 J632 _— 16 J40 20 C640 J461 J463 J490 16
J29 33 K622 K623 14 Jal
330 E1l | Y146 | ,Y146| .V146 | Y182 | ,¢ ga2 | E1L | 1Y000 | Y001 | 3¥002 1} Y210 26
5YOO& 6Y004 7Y200 8Y201 5Y211 6Y211 7Y100 8Y211
931202 10Y203 11Y204 12’1’103 9Y102 10YOlO 11Y003 12—
J31 32 K630 K631 13
J32 31 K632 K633 12
J33 -_ —_— — —_—
J34
J35 20 J460 J462 JO15 16
357
J36 22 L e C662 9

FORM 3582A




61-%

V_4A9Y

DOCUMENT NO. | REV.
o| [m | CONTROL DATA CARD PLACEMENT o
CORPORATION CP ,8065400 /:\
CHASSIS: 8047
“:CUMPUTER DIVISION SHEET 20 OF
LOGIC

Location | o Pl el A B c 0 | Finono JrocaTion | LOSIC | 4 B c D FIND NO.
K1 22 3004 | 3000 9 K13 | P15 T904 | —— | T903 | T900 24
K2 E F
K3 29 Jo11 J012 | Jo1o 18 K14
Kb 32 K410 | Kall 13 K15 | — —_— — —_—
K5 32 K412 | K413 13 K16
K6 32 K4ls | K415 13 K17
K7 P13 1¥120 | Y181 | 3Y190 | 4Y121 K18 29 Jo40 | F065 |UOIO 18

51122 | (V123 K19 20 J721 | Jg722 | J723 J724 16
K8 32 c040 | coal 13 K20 21 J730 | 3731 8
K9 31 co42 | co43 12 K21 28 c601 | c604 | J008 17
K10 K22 | P16 R430 | RA431 23

A B C D
K11 P15 1902 | T901| T906 | T905 | 24 K23 | P16 R411 | R&12 23
E F|
K24 | P16 R420 23

K12 20 c641 | c608 |———  C6O3 16

FORM 8582A




V 49Y

0Z-¥%

CONTROL DATA

om_—
CORPORATION

CARD PLACEMENT

CP

DOCUMENT NO.

18065400

REV.

/,71

COMPUTER DIVISION | CHassis: 8047 P

b“ﬁLOCA’nom el A B c D Fino No. fflLocaTion |, L0911 A B c ) FIND NO.
K25 P16 R410 R400 23 K37 60 T506 T507 T508 20
K26 P14 T410 T411 22 K38 60 T509 T403 T404 20
K27 P14 T413 22 K39 60 T452 T453 T454 20
K28 P14 T414 T415 22 K40 60 T455 T456 T457 20
K29 P14 T&420 T421 22 K41 60 T458 T459 20
K30 P14 T450 T451 22 K42 60 T400 T401 T402 20
K31 P14 | 422 | THOO 22
K32 6ALH T412 30
K33 6 AMH V020 29
K34

) K35 60 T500 T501 T502 20
K36 60 T503 T504 T505 20

FORM 582A




DOCUMENT NO.

REV.
o| [m| CONTROL DATA CARD PLACEMENT cp o,
CORPORATION |806J4\.)‘~_) A
: 8047
COMPUTER DIVISION | CHASSIS SHEET 23 OF
LOGIC LOGIC
LOCATION CARD TYPE A B C D FIND NO. BLOCATION CARD TYPE A B [of D FIND 'NO.
Ll 61 M000 MOO1 M002 28 L13 21 U008 U011 8
L2 61 M003 M004 M0OO0O5 28 L14 20 U012 U013 U014 U015 16
L3 61 M006 MO07 MOO08 28 L15 20 J002 JO03 JO0S5 c6l12 20
L4 61 MO09 MO10 MO1l1 28 L16 60 L0O00 L0001 L002 20
L5 61 M100 M101 M102 28 L17 60 L003 L0004 L00S 20
L6 61 M103 28 L18 60 L0006 L0007 L0OO08 20
L7 11 U000 L19 60 L0009 LO10 LO1l1 20
1N
1
E L8 21 U001l U003 8 L20 60 L100 L101 L102 20
L9 11 U002 2 L21 60 L103 L104 20
L10 21 U005 uooé 8 L22 20 J020 J0o21 J0o27 JO50 16
L11 11 Uo04 2 L23 21 J022 8
cbo7
L12 20 U007 U009 g C6l4 16 L24 21 J0o25 J042 8
s ]
[
<
>

FORM 582A




'V Ad9Y

¢c-¥

.ji. CONTROL DATA CARD PLACEMENT CPl g?;;“;;o'g 'Zv'
CORPORATION
COMPUTER DIVISION | CHASSIS: 8047 SHEET 23 OF
b=LOCATuou u;geﬁpe A B c 0 FIND NO. flLocaTiON CA;SGT'spE A B c 0 FIND NO.
L25 11 JO023 2 L37 30 S208 S$209 S210 5211 19
L26 28 J026 J028 J029 17 L38 11 J024 2
L27 20 JO30 — J720 C615 16 L39
L28 11 Jo31 2 L40
L29 11 J0o41 2 L41
L30 21 J032 K103 8 L42
L31 32 K002 K003 13
L32 31 K004 K005 12
L33 22 F600 9
L34 11 S630 2
L35 30 5200 5201 5202 5203 19
L36 30 5204 S205 S206 5207 19

FORM S582A




PART 5

EQUATION SUMMARY



AQ000 = A0O0L »
1co004as /7 32

A001 = AD000 «
icoo0dg s 32

A002 = AO003 «
1c003a ¢ 31

ADO3 = A002 «
1ic0038 7 31

AQ04 = AQ0S
1g029a s 32

AQ05 = A004 «
1g0298 /7 32

AQ06 = AD07 o
icoo5a /s 31

AOO7 = AD0& «
1co0058 7 31

AQ08 = AD09
1c007A ¢ 32

Ap09 = AO08
1c0078 / 32

A010 = AO11 «
1c006A /7 31

AQ11 = AQ010 +
1coo06B /7 31

Apl12 = AQ0L3 «
18031A /7 32

AQ13 = A012
180318 ¢/ 32

AQ14 = AD1S »
1c008a /7 31

AQ15 = AO014
icoo8és s 31

A016 = AO017 «
1c014A 7 32

AQ17 = AD16 «
icoiis /7 32

AQ018 = AQ0L19
1co009a 7 31

AQ19 = A018
icooes 7 31

A641

A210

A201

A201

A64Y

A210

A203

A203

A64Y

A210

A203

A203

A641

A210

A203

A203

A642

A210

A203

A203

x001 «
w A0O01

+ A200
« AO0OO

ADOY
« ADOO

A0DOD
« AOO1

X003 +
» ADOS

« A202
« AQO4

AODS
* ADO04

ADD4
» ADOQS

X005 «
» ADBOQ9

» A202
» AOQOS

ADO9
» AOOS

AOOS
» AOO9

X007 +
* AD13

v A202
» AO012

A013
« AD12

AD12
» AQ013

X013 »
« A017

« A222
« AO16

AOL7
« AO16

AD16
« AO017

A200 AD02
* AQO3 » A225

AOO3
» AD02
* AD03 s A226 » x001%

* ADO2 » A215

A202 AD0& A223
* ADO07 w» A225

A223 A00?
*« AQO6
* AQ07 = A220 + X003

v AQO6

A202 A220 A223 apl0
* AQ11 & A225

A220 AD11 A223
« AQ10
* AD11 » A221 « X005

~ AQ10

A202 A220 A014 A22%1
* A015 » A225

A220 A015 A22%
* AQ14

* AD15 » A222 « %007

* AD14 » A223 « A224

AO18 A202 A220 A222 A22%1
* AD19 » A235

A202 A22n0 A019 A22%1
* AQ48
*« AD19 » X013

» AD18 » A224
5-1
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AD20 = AO02% + A642 X015 ¢ A022 A204 A233
1R032a / 32 « A021 » AQ23 » A235

AD21 = A020 ¢« A211 « A204 A023 A233
10328 7 32 » AD20 » AQ022

A022 = A023 + A205 AO021
ico028a ¢ 31 *« AO20 » AQ023 &« A123 » A230 + J724 « %015

AD023 = AO022 + A205 A020
ico2sg ¢/ 31 « A021 « AD22 « A122

AD24 = A025 + A642 X017 + A204 A230 A233 A026
1c031a ¢ 32 » A025 « AQ027 w A235

A025 = A024 + A211 « A204 A230 A027 a233
ico3ip /7 32 « A024 « AD26

AQ026 = A027 + A205 AD025
1c029a 7 31 * A024 » AQ27 % A127 « A231 » J724 « %017

AQ27 = AD26 + A205 AD24
1c0298 /7 31 « AD25 » AQ26 % A126

A028 = A029 + A642 x019 + A030 A204 A230 a231
18033a /7 32 « A029 « AD31 # A235

A029 = A028 + A211 4 A204 A230 A031 a231
180338 ¢ 32 w A028 » AD30

AQ30 = AO031 + A205 A029 '
1c032a » 31 v A28 » AD31 « A232 « 720 + J721 « x019

A031 = AO030 + A205 A0Z28
ic0328 ¢ 31 w AD029 » AD30 » A233 & A234

A032 = AD33 + A631 x001 + AQ034 A204 A230 A232 A231
1c036a s 32 # AO033 « AD35 « A245

AD33 = A032 + A211 & A232 A204 A230 AQ035 A231
ico3es s 32 « A032 « AD34

AQ034 = AD35 + A205 A033
1c035a 7 31 v A032 « AQ35 « U730 « x00%

A035 = A034 + A205 AD32

ic0358 s 31 *» AO33 « AQ034 w A234 « 731
A03s = AO037 « x003 A631

1g0e20oa / 30 w AQ37 + A245 « X003
AQ37 = AO036 + A212

igo20g s 30 » A036
A038 = AD39 + x005 A631

igoaoc ¢+ 30 * A039 » A245 » X005

AD39 = AD038 + A212
i1g020p ¢ 30 » AD38

AD40 = AO041 + X007 A631
Rev. & 5-2



18030A / 30

A041 & AD40
ig0308 ¢+ 30

AD42 = AO43 «
1p030c ¢+ 30

AQ43 = A042
ig030p ¢+ 30

AQ44 = A045
1g040A 7/ 30

AD45 = A044 .
igo408 / 30

AD4s = AD47 «
1g8040C ¢ 30

AQ47 = AD46 »
1g040Dp 7/ 30

Ap48 = AQ49 «
18042A 7 30

AQ49 = A048 +
ig0428 ¢+ 30

A050 = AO051 +
1g042c /7 30

AOS1 = AO050 «
13042p 7 30

A122 = A023
140384 / 29

A123 = A0R22
140378 /7 20

A126 = A027
10388 /7 29

AL127 = ADRS
14037p ¢/ 20

A200 = A600
1g026B /7 21

A201 = A601
ico0018 7 20

A202 = AZ215 «
1C015A /7 12

A203 = A601
1c014a / 11

A212

x013

A212

X015

A213

X017

A213

X019

A213

Ab621

A213

A600

» AQ041
» AQ040
A632

« AD43
* A042
A632

« A045
» AD44
A632

* AQ47
v AD46
A632

« AD49S
« AD48
x101

* AO0S51
*« AQ50
» J720
» J721
« J720
w J722
» AOOC

» AQ002

» AOO4
w A017

« AQQ6
« AQ019

A204 = A224 + A215 « AKO0O0

A245

A255

A255

A255

A255

X000

Jr22

J723

J721

J723

ApDO01

A003

Ap05

AQ07

* X007

» X013

* X015

» X017

* X019

w X642

* ADOS « ADD9 » AO12 # AO13 » ANt4

# AOL10 « AQ11 » AQ14 » AD15 w AQ1S

5-3
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* A024

» AD26

w ADO9S

* AD29

« AD41

* A049

»

A025

A027

A013

s

A033

*

AD43

A0S »

AD28 » AD29 + A032

AO30 « AO031 » AD34

A017

A218

K483

* A012 « AO13 « AO016 o AO17

* AO13 « AN16 w AO1Y

1Cc026A /7 13 « AQ20 « AQ21
# A033

A205 & J421 A218 A601

ico25a /7 11 » A022 « AQ23

» AD35

A210 = A60% FO30 A214

ico002a ¢ 21 « AD01 » AQOS
A211 = A60%

ico027a /7 21 » AD21 » AQ25
A212 = A605 :

1g001aA /7 21 » A037 « AD39
A213 = A605

1B006A 7 21 * AD4S « AQ47
A214 = F007 K541

1g002¢c / 20 » A210
A215 = F131 « AQO03

1c016a 7 22 e« A202 « A204
A21g = aA211

1g037¢c /7 20 « A205
A220 = A223 AQO06

icoi12a /7 11 # AOOB » ADDO
A221 = A223 AD10

ico0028 7 21 « AD12
A222 = AO14

ic00ip ¢+ 20 * AD16 « AQ17
A223 = A01s5

100134 / 11 w AOD04 « AQOS
A224 = AO015 AQ019 + F131

ic01ég 7 22 v A204 « A276
A225 & F104 AD012 AQO8 AQO4 AODD

ico001c s 20 « X003 » x0N7
A226 = AO002 FO30 + A224 + A227

180145 /s 23 e A237 » K631
A227 = K753 A602 C207

1co001a ¢, 20 e A226 % A228
A228 = A227

180378 /7 20 *« K474 « K474
A230 = A233 A022

1c034a / 11 » A024 «
A231 = A233 AQ26

1c0278 ¢ 21 v AD28 «
AR32 = AD30

Rev. A

w ADOR » AQ09 » A220 » A221

5-4

AD29 » AD32 « AO033

A025 « A028 « A029 » AO32 « AD33



ico19c 7 29 » A032 + AD3I3 w U724

A233 = 031 ‘
1c033a ¢ 11 * AO20 » AQ021 w AD024 « AD25 « A230 « A231 » 722
v J723
A234 = AQ035 A031
1C037a /7 21 * A236
A235 = F104 A028 AQ24 AQ20 ADLS
1c023a ¢+ 20 ¢« X015 » X019
A236 s A234 + A237
ico0208 / 22 * K482
AR37 = F106 A226
1c0238 ¢/ 20 * A236
A245 & F104 A040 AD3IB AQ3s AD32
igoo2a /7 20 v X003 » %007
A255 = F104 AQ48 AD46 A044 AD42
igo002g /7 20 * X015 « %019
A600 = 753 C211 C650 K482 A6(02
1c017a ¢+ 21 w A200 « A202 » A204
A601 = (662
1co0178 ¢+ 21 *« A201 « A203 » A205
Ab02 = K740 K632
icoi8a ¢ 20 e« A227 « A600
A604 = K541 J440 Cc043
1coi9a / 29 * AGQ6
A605 3 Y430 + J440 C606 KB41
1co020a ¢ 22 * A210 » A211 % A212 « A213
A0 = A60D4
1c038A /7 11 * A607 « AG08 » AKL1 » AG20 = A63I0 « AG40 » D621
» D623
A607 = A606 + AB611 Y160
ico21a 7 28 * AG10 » X720
A608 = A606 + A611 Y161 + C808 Y162
1c024A ¢ 13 * J463 « K472 w K630 % T420 » T421 & T422
A610 = A607
1co023p ¢ 20 « D607 » D6DY
Ab11 = A6DS
1c0398 ¢ 20 « AGQ7 « A6ODB
A620 = (CB805 A606
18005A ¢/ 20 « A621 » DK3O0
AB21 £ A620
1800%8 ¢/ 20 » A0S0

A630 = (BO7 A606

Rev. #



1coi98 / 29

A631 = A630
1g003a 7 21

A632 = AB3D
10038 ¢ 21

A633 =z A632
11014c /7 20

Ab40 = A606 CBO9

icoisg » 20

A641 = AG40
ico022a s 21

A642 =z A640
icoe22g /7 21

C000 = CcO01 »
14018a /7 31

C001 = C000 «
140188 /7 31

co002 = c003 +
140194 /7 31

C003 = c002
1,019 ¢+ 31

C040 = cO041 »
ikoo08a / 32

C041 = 040 «
ik0088 / 32

C042 = C043 «+
ik009a 7 31

C043 = C042 «
1k0098 /7 31

c200 = c201 «+
1G014a » 31

C201 = c200 «
10148 / 31

c202 = c203 «
160134 ¢+ 32

C203 =z 202 «
160138 ¢ 32

C204 = (205 +
1011 7 30

c205 =z 204 «+
10118 / 30

Rev. A

cé601

co03

co001

co000

R400

Y123

vyiz21

vi22

c701

c701

c706

€710

c701

c701

* A631 ~ AL32

v AD32 + AQ36

»+ A042 » AQ44

» J770 « 9771

v Ab41l « AK42

* AO0O0 « AQO4

» A016 « AQ020

« C001 » Cc003
vy103

« C000 « CcO002
v101

« C003 » Co04
vy102

« C001 « cON2
e (642

« C041 » 650
GND

v C040

+

cé52

» C043 » Ch52

e AGD4 « CO42
235

*« £201 « c20n3
C234

» C200 « C202
c201 «+
* C203

GND
* C205

« C706 c200
* £202 « C204

c203
« C205 « C207

c202
*« C204 » C206

D631

A038

AD46

A008

A024

cs02

Cs06

Cs06

cs02

C660

C662

C662

Ca50

X625

c303

D604

A040

A04B » A633

A012
A028

c604

vi122
viz21
X623

660 « Y123

PY903 « S600

K651 =« X750



C206 = C207 <
160124 s 32

C207 = 206 «
150128 ¢ 32

c208 = C209 «+
16011¢c » 30

C209 = 208 +
1g011p ¢+ 30

€210 = c211 «+
15009A /7 32

C211 = c210 «+
160098 ¢ 32

c212 = c213 +
1G005A 7 30

C213 = 212 »
1600858 / 30

C214 = 215 «
1G004a ¢ 32

€215 = 214
10048 7 32

C216 = C217 «
16005¢C 7 30

C217 = Cc216 «
16005p ¢ 30

C218 = (219 «
16003 /s 32

C219 = (218 «
160038 7 32

£220 = (221 +
16002a 7 30

221 = (220 +
160028 /7 30

222 = £223 «
igo01a /7 32

C223 = (222 «
160018 7 32

C224 = 225 «
1ig002¢c /s 30

C225 = (224 «
16002p /7 30

C226 = (227 «
1F039aA ¢/ 32

Cc706

c710

c702

c701

c707

c710

c702

c702

€710

€707

€702

c702

c707

C711

C703

c703

c708

c711

C703

c703

c708

C205 «
« C207

+« C706
* A227

c207
« C209

c206
* 0208

c209 «+
« C211

+« C706
v AGQO

c211
« 0213

€210
» £212

« C707
« C215

c212 «+
* C214

215
» 217

c214
» C216

C217 «
« C219

« C707
« C218

ce19
» C221

£218
» (220

c221 «
+ 0223

« C708
* £222

ca223
» C225

ce222
« 224

£225 «
* C227

GND
* C209 « S610

c204
» C206 » C208
» C211

* 210

GND
« 213

ca08
» C210 » C212

* 0215 » C313

*« C214

€213
* 0217 = C315

GND
* C216 » Jb44d

* C219 « J642

* C218 « K448

GND
» C221

c216
« C220 » K605

* C223 « X624

* C222

GND
* C225 « (323

C220
* C224

* C227 » Jb47

* C226

GND
* C229

5-17

* S607 » X720

« CB23 « X720

* G600 » S620

v K645

* K643 » K645

Rev. A



£227 = C226 +
1F0398 ¢/ 32

C228 = (229 «
1F037a ¢ 30

C229 = (228 +
1F0378 7 30

€230 = 231 »+
1F038A / 32

C231 = 230 «
1F0388 /7 32

C232 = 233 «
1F037C ¢+ 30

€233 = (232 «
1F037p ¢+ 30

C234 a 235 «
1F036a /s 32

C235 & (234 +
1F 0368 /7 32

c303 = ¢202
1n0188 7 21

€313 = c212
11004g / 20

c315 = (214
16006A / 21

c323 = c222
160068 /7 21

C333 = £232
1F035a /7 20

C334 = (235
1F034a ¢/ 20

C335 = 234
1p 0334 /s 21

C400 = Cc401 »
1n024a /7 32

£401 = C400 «
140248 7 32

C402 s C403 «
1H4023A /7 31

C403 = C402 «
140238 /7 31

C404 =z (405 »
Rev. A

c711

€704

c704

c709

c711

C704

c704

c709

c711

c831

€822

cs21

€821

€833

« C708
v 0226

c227
* C229

€226
v 228

£229 «+
« 231

+ C709
» 230

£231
* 233

c230
* 0232

233 +
« C201

€709
c200

* 4

« §021

* K648

« X730

* X650

» J702

* J670

v K649

c820
« C401

+

c820
» C400

+

401
« C400

ca00
« C402

+ C406

€224
* 0228 » K604

« C231

» C230

GND
* C233

c228

* 232 » K&50

» €235 « C333

v C234 « K&52

GND

* C235 » C335

€232

* C234 « C334

* X730 = X730

» X680 « X450

* S620

« P90O0 w §607

c402

*» C403 » C521

€510

* C402 » C520

* C403 « C501

» C500 » X661

c820 C510
5-8

€820

X740

X730

X650

X660

€800

ceoe2

510

« X740

w C804

» C806

* X662



1H022A / 32

C405 = Cc404 «
140228 7 32

C406 = C407
14021 / 31

C407 = C406 »
140218 /7 31

C408 = C409 «
1H020A # 32

C409 = C408 «+
tH0208 / 32

C410 = C411
14019 ¢/ 31

C411 a (410 «
140198 7 31

C500 = C653 «
1H0274A / 12

C501 = (653 «
14028 /7 12

C510 = C402
140184 /7 21

520 = c401
140328 /7 20

C521 = c400
140324 7 20

C524 = (405
1H032p /7 20

C525 = C404
14032C /7 20

C528 = C409
140338 7 20

C529 = (408
14033a ¢, 20

C600 = 613 «
14026C 7 28

C601 = C608 «
ik021A ¢ 28

C602 = C000 «
1016a /7 22

C603 = (602
1k012p 7 20

€510

csal

csa21

c835

ce22

cs21

caz21

€403

c402

K000

ce6a7

co03

» C405 » C407

* C525

ce820 C407 + €822

« 404 » C406

c405
+ C404 « C407

c404
v C405 » C406

410
cé409

+

« C411

L 2

+

c820

cé408 + C4410

»

c409

»« C408 « C41i1

c408

« C409 ~ C410

« X650 » X650
* X650 + X650
» C401 « C404
« C808

» C810 « CB814
« C808 » CB810
« CB14

» CB04 « CBRO6
« CB14

« C608

y100
« C00O0

* C524 «

« CAQR w»

€820 C510 C407

» C529 «

€510 C407 41l

v C%28 «

* X720 =

* X720

* C405 +

€800

ceod

€409

c8o00

caens

X730

X730

c408

v C603 » J010 w J487 + 402

» F062 » FQ72

5-9

cso02

Ca06

X740

cao?

ca1o0

X730

X730

C409

* X740

* X740 = X750
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C604 = CO00 ¢ COO02

1k021B /7 28 « 0605
C605 s C604
140174 7 21 w FO061 » FO71 » FOBL1 « FO091 » FO092
C60p = 002 « gOO1
14015a /7 12 w AG05 « J008 « KOD2 « 004
C607 =& 608
1.012¢c 7 20 » C601
c608 = 600
1k0128 / 20 « C601 » C607
C610 = F721 K572 U832 + F723 K572 + GND
140108 7 23 « CHh11
C611 = Y011 + FO065 FOBO CH10
14001C /7 28 « C613
C612 = Cc614 U010
1L015p /7 20 *» CH13
Co13 = (612 K472 « Ce11
11011c 7 28 « C600
C614 = Cc616 CH15
1,.012p ¢+ 20 » C612™
Cé6ls = FO060
1L.027p /7 20 v CH14
Céle = J479 J483
16039Cc /7 20 v (614
C640 = J443 J441 442
140404 ¢ 20 e« C641 « v120
C641 = (640
10124 ¢+ 20 w C642
C642 = (641 « Y120
10268 /7 28 « C040
C650 = 043 « €040
150114 ¢, 12 « AL00 » C653 » C663 » €700 » Jb44 « S021 » S600
C652 = 041 + C042
1y012A /7 12 * C655 « C705 %« P402 « P403 « S604 » X750
C653 = C650
10134 ¢+ 11 w C500 » €501 « CR20 « D606 « DADR « DELO » JK70
* J760
C655 = (652
140142 ¢ 11 « CB21 « D607 % DAODS « ND61Y » JHKA2 » X624 = XA25

C660 = CO043 + C040
110368 ¢ 22 « X660 « X740

C662 = c041 + C042
Rev. A 5-10



140368 / 22 » A601
C663 = C650
140178 /7 21 « P90O

C700 = €722 €720 C650

1F 0404 ¢ 21 « c701
€701 = C700

1G008A / 21 « €200
€702 = 700

1G008p s 21 . C208
€703 = 700 '

1F0424 4 21 « C220
€704 = 700

1F0428 / 21 . C228
C705 = 652

1F0408 s 21 « C706
C706 = 705

1G007A / 21 . C202
€707 & 705

10078 / 21 v C210
c708 = C705

1F041a / 21 v £222
€709 = C705

1F041g 4 21 . C230
C710 = J626

1F032a s 21 « C203
C711 = 626

1F0328 ¢ 21 v C219
£720 = k649 R410 J650

1F034g / 20 v C700
C721 = k744 y191

1F0358 / 20 . £722
C722 & k749 U650 C721

1F035¢ 7 20 « €700
CB00 = C400 C404 C408

1F014A / 20 « D703
802 = (401 C404 G408

1F0148 / 20 « CRO3
C803 = CB02

1F014C / 20 « D620

C804 = C400 C405 C528
1F014p ¢ 20

K652

P903

c702

ca201

c212

ca221

€229

c707

ca203

c214

€223

€231

ca207

€223

« CB05 + C836

$610

C703 «

C204 «

C213 «

C224 «

€232 «

C708 «

C206 w

C215 «

C226 «»

C234 «

C211 «

c227 «

5-11

c704

c205

c216

225

€233

€709

c207

c218

ca227

€235

c214

c231

€209

c217

S020

c211

c219

§023

§022

c235
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C805 = C804

1F015A /7 29 v AB20
ce0s = c401 C405 Cc528

1r017a ¢+ 20 » C807
C807 = c806

1F016A /7 21 * A&30

c80s8 = Cc409 C520 c524
ir0168 7 21 v A6D8

c809 = Cc808 YiBJ

140138 /7 21 + A640
C810 = C409 C521 (524

1F0178 / 20 + CB811
C811 = (810

1F017¢Cc /7 20 * X630
CB14 = (521 C525 (529

1F017p 7 20 » C815
C815 = (814

1F0L18A /7 21 » D604

CB20 = C653 + K440 (234
140254 / 12 « C400

C821 = D605 C655
140264 /7 11 « C402

c822 = p6é00 CB823

1g027C 7/ 29 » C401

C823 = (211 K653 + GND

D623

X630

c809

J445

X630

X620

c401

c403

c405

ipoi2s /7 28 » C822
C831 = 661 U662
1H0168 /7 20 « 400
C833 & J666 J660
i4016Cc ¢ 20 » C404
C835 = 663 Jb64 665 J660 Jb61
14016Dp ¢ 20 » C408
C836 = (804
iroiig s 20 * K643

D000 = pOOL1 « D651 + D608 DOO2
1po22a s 32 * D001 + DONI

D001 = DOOO + D602 « D608 DOOJ
ipo22g /s 32 « D000 » NOO2

0002 = D003 + D609 DOO1
ipo23a s 31

D003 = p002 « D609 DOOO
ip0238 /7 31

Rev. 4

« DOOO » DOOJ

»« D001 » DOO2

X640

X640 » %640
J441l « 442

J485 » %620

X620
C404 « C405 « C408 « C4nN9%
C406 « C407 « C410 « C411

Ca09

D700
D720 » 7452
D704

D102
5-12



D004 = pOOS
1p03oa ¢ 32

D005 = D004
ipo3og s 32

D006 = DOO7 «
1p021a ¢ 31

D007 = pO0& «
ipo2ig 7 31

nDoo8 = D009 «
ipoiga s 32

D009 = pOO8 +
ipoigg s 32

D010 = D011 «
ipo20a 7 31

D011 = po0i0 +
ipo20og 7/ 31

D012 = po013 +
ipoioa s 32

D013 = D012 «
ipoiog 7 32

D014 = D015 «
ipoisa / 31

D015 = D014 «
ipoisg / 31

D016 = DOL7 «
1E030A /7 32

D017 = D016 +
10308 7 32

pois = D019 «+
1g006A /7 31

D019 = D018 «
1g0068 /7 31

D020 = DO02YL «+
1E005A /7 32

Dp21 = D020 +
10058 ¢ 32

D022 = D023 «
1004 /7 31

D023 = p022 «
1g0048 / 31

D024 = D025 »

D653

D602

D609

neons

D655

D602

neos

D609

D657

neo2

D609

N609

D661

D601

néo7

neo7

D663

peoi

D607

neo?

D665

poos
poosS

* &

+« D608
» D004

poos
» D004

poo4
» DOOS

+ D010
D009

*

D&08
» D008

+

poo9
» D008

poos
« D009

po14
D013

. +

pi1o0
pni2

* 4

DoL3
w D012

poi2
« D013

« D018
Do17

L

« D606
» DN16

po1?7
« D016

pols
» D017

po22
« D021

+

+« D606
» D020

po21
» D020

poao
« D021

« D026

p60s D102
» D007 « D700 » n720

pioce pooz
* D006 = T453

« D007 « D704

» D006 + D106

D608 D102 D106
» D011 « D700 «» N720

D102 D011 nio0é
*« D010 » T454
* D011 +« D704

»« D010 » D110

D608 D102 n110 D106
* D015 « D700 « D720

D608 D102 no15 D106
« D014 » T455

« D015 « D704

» D014

D606
« D019 « D710

D019
*» D018 » T456
*» D019 + D705

+«+ D018 « D118

D606 D11AR
* N0?3 » D710

D118 D023
« D022 w T457
* D023 « D705

» D022 « D122

D606 D118 ni22
5-13
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1E010A / 32

D025 = D024 «
1g0108 ¢/ 32

D026 = D027 «
1£003a / 31

D027 = D026 «
10038 ¢+ 3%

D028 = D029 «
1g002a ¢ 32

D029 = D028 «
1g0028 /7 32

D030 = D031 «
1E001A /7 31

D031 = pO30 «
1g0018 /7 31

P032 = pO3I «+
1R041a /7 32

D033 = D032 +
1p041g /7 32

D034 = D035 +
1g007a s 31

D035 = p034 «
1g0078 7 31

D102 = pooO3
ip024a /7 11

D10e = pOO?
1poosg s 21

D110 = poO11
1ipo029s ¢+ 20

D118 = D019
ipo40oa 7 11

D122 = poa3l
ip039g s 21

D126 = D027
1po3sg 7 20

D600 = FO062 «
1p033a s 23

D601 = D6OO
1p039a /7 21

D602 = D60OD
1p03ig /s 21

Rev. /A4

n601 « D606 D1ig D027 ni22

neoy

D607

D030

D601

D607

neo7

D669

neoi

nD6il

pe6il

J438

w D025

« D024

pozs
« N024

D024
» D025

» D027 » D710

» D026 » TA45R

« D027 « D705

« D026 » D126

D606 D118 D126 N122 + D667

« D029

+ D126
« D028

D029
o pozs

po2a
« D029

« D034
« D033

D035
» D032

+

po33
« D032

po32

» D033
« D004
» DOOB
« D012
« D020
« D024
« D028
+ Jb24
« (B22

» D017

» DOO1

« D031 « D710

D606 D118 n03% D122

« D030 « T459
« D031 « D705
+« D030

D610
* D035

D610
« D034 «

D701
» D035
* D034
« D005 « DNOR
« D009 « D012
+ D013
» D021 « DN24
» D025 « D028
* D029
« D601 » D602
*» D021 « D025

* D005 =

5-14

n009 « D012 » D013

D013

n025 » D028 « D029

po29

no29 « D033

D009 » DO13



D60I = K740 K620

1p034g 7 20 v D604
D604 = 203 CB15 D&O3I « GND
1p032a 7 22 « D06 = DEN8 » Da1D
D605 = FO062 ¢ J625
1p0328 ¢/ 22 « CB21 » D07 « DKO9 + D611
D606 = D704 « N604 « (C653
1p042a /7 13 w D016 « NOL7 « D020 + n021 « D024 « D025 » D028
« D029

D607 = A610 C655 DKOS

1po041a /7 11 « D018 » NO19 « DN22 « n023 « D026 + D027 « DO3IO
» D031
D608 = 653 +» nN60O4
ip026A 7 12 » D000 « DOO1 «» D004 + NOO5 « DOOS » NOOY » D012
« D013
D609 = A610 C655 D605
1po2sa s 11 » D002 « DOO3 » D006 + NOO7 « DO10 » NDO11 » DN14
« D015
D610 = D705 + D704 + D604 + (653
1p036a 7 24 *» D032 « NO3I3
D611 = DOOS C6S55 + GND
ip035a 7 28 « D034 » DO3IS
D620 = FOO3 A606 (CBO3
1p034a / 20 * D621 « DE22
D621 = D620
1p0o3ia ¢ 21 w D656 « D6KLOD « DA6E2 » D6A4 » DA6S
D622 = p62O
1p034c ¢ 20 v K462

D623 = CBO05 FOO03 A606
1p038p s 20 » D624

D624 a D62JI
1p037A / 29 » D650 « D652 w D654

D630 = A620 ¢ FOOO FOO6
1po3s5g s 28 v D666

D631 = A630 + FOOO FOO6
1p0i7a /7 12 » D650 » N652 « D654 « D656 » D660 « N662 « DA64

D650 = D631 X003 + D624 X015
ipoo&a ¢ 28 » D651

D651 = J665 U663 666 J664 DESO
1p00Sa /7 20 « DOOO

D652 = D63IL X005 « D624 X017
ipooes 7 28 * D653

D653 = U660 Jb661 Jbb2 J66I D652
5-15 Rev. 2



ipoos8 / 20 « D004
D654 = D631 X007 « D624 X019

1po00sCc / 28 « D655
D655 = 665 J664 D654

ipoosSgc ¢/ 20 « DOOB
D656 = D631 X013 « D621 x001

ip00d4a / 28 * D657
D657 = J665 D6SE

ip00sp ¢+ 20 « D012
D660 = D631 X015 « D621 X003

1p004g / 28 v D661
D661 = D66O Jb664

1ip003a /7 20 » DO16
N662 = D6IL X017 « D621 X005

ipoo4c /7 28 * D663
D66KI = D662 Jb64

1p0o3g + 20 « D020
D664 = D6IL X019 + D621 X007

ipogo2a + 28 * D665
D665 = D664 Jb66K4

ipoo3c » 20 « D024
D666 = D630 x001 « p&21 X013

1ipoo2g s 28 v D667
D667 = D666

1ip003p s 20 « D028
D669 = Jb64

1po3sa ¢ 20 » D032
D700 = DOOO DOO4 DOOB DO12

1p037¢c 7 29 » D701
D701 = D700 « DO33 « D710

1p033g /7 23 *« D702 « J4K0
D702 s D701

ip034p ¢ 20 * D703 « 1421

D703 = D702 « C800
ipo2sa s 12 * KO04 » KH0D4 » KK4R & KHAB » KAD2

D704 = D002 DOO& DOLO DO14
ipo29p /7 20 » D606 « DK10

D705 = D018 D022 D026 DO3O
18037A / 20 » D610

D710 = p0is D020 D024 D028
1p0378 / 29 « D701 « D711
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D711 = D710
1p03sc ¢+ 20

D720 = p001 D004 pOOB8 DO12

ip029a ¢, 20

D721 = p720
1,024 / 21

E600 = x012 «+
1B027A /7 24

E601 = x113
1g0278 ¢ 24

E602 = x014 o
1g026A /7 23

E603 = x115 +
1R0268 s 23

E604 = X016 +
1ig025a ¢/ 28

E605 & x117 «+
1p0258 s 28

E606 = x018 «
1g022a /7 24

E607 = x119
ig022g /7 24

E608 = x120 «
ig021a /7 23

E609 = x121 +
ipo2ig s 23

E610 = x122
18019A /7 22

E611 = x123 «
igoi1sg s 22

E620 = E606 «
1g023a /s 24

E621 = E620
1g024a /7 29

E622 = E607 »
180238 ¢ 24

E623 = E622
1g024B /7 29

E624 3 E600
igoi8a /7 23

E625 = E624
1c041a 7 20

5003

so002

S007

S006

S011

5010

S015

S014

S019

so1s8

S023

s022

E604

E611

E621

+« D721

* K643

¢ E623
» E624

+ E621
* E626

¢ E623
* E601

+ E621
» E600
*« E620

* E622

+ E609
» E620

+ E608
* E&22

+ E611
*« E607

« E610
» E606

* E609

* E606
E622 «
v E621
« E601
+ E609
« E620
» E600
« E602
* E625

* J671

« E603

+ E602

* F624

* E626

+« F611

+ E611

* F620

* E622

* E620

* E607

E610 +

* E622

* F603

+ E605

* F623

* E602

* E627

* K673

* EAOBR » E622

E608

* E624

E620

» EA26
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E626 8 E623 + E601 & E603

ig0isg /7 23 » E627
E627 = E624 E626

1c041g 7 20 » K671
E628 = E626H

1c04tc ¢+ 20 v« K671
E700 = x113 x115 F017 FO033

icoiac ¢+ 20 « E702
E701 = x119 x120 x123 X016

icoi8p /7 20 * E702
g702 s E700 « EF701

1ico0218 7 28 * Jb670
E800 = x702 +« EBO4 x712

1c040A 7 28 « EBQ1
EB801 = EB00

ic041p /7 20 *r K671
EBO02 = FO037 + EB04

1c0408 /7 28 * J671
EBO03 = FO36 ¢ EBOD4

1ic040Cc 7 28 » K671
EBO04 = FOL17 FO035 x712

1g024Cc /7 29 » EBOD
FOOOQ = FOO01 + F702 FO61

110314 ¢+ 3% « D630
FO0O1 = F000 « FOS50

110318 /7 31 « FOOO
FO02 = FO003 « F703 FO61

11032a /7 31 « FOO3
FOO3 = FO02 + FOB0

110323 ¢ 31 « D620
F004 = FOOS « F704 FO61

110334 7 31 » FO0O05
FOO05 = F004 « FOS50

110338 7 31 « F0O04
FOO0e = FOO7 « F705 FO61

11034 /7 31 « D630
FOO07 = FO00&6 + FO50

110343 /7 31 v A214

FOO0B8 = FO009 « F701 FO061 +
11030 /7 32 « FOO9

FO0O09 = FOO08 « J043 + J437
Rev. A~

« E628

* K673

* K§73

* K673

* EBO2

* D631

* D631

* FQO06

GND
» J020

ERO3

FOO01 «

FO02 «

Jad?2 «

FOO7 =«

F106 «

J022 «
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J440

Jés0

J4R5

J440

K472

4030

J46?

T421

X740 « X750

Ja62

K630



110308 7 32

FO010 = FO11 «
110374 7 31

F011 = FO010 «
110378 7 31

FO012 = FO013 +
110384 7 31

FO13 = FO12
110388 7 31

FO014 = FO15
11039a /7 31

FO15 = FO014 «
110398 ¢+ 31

FO016 = FO017 «
11040A 7/ 31

F017 = F016 «
110408 +» 31

F022 = F023 «
1y001a 7 32

FO023 = F022
140018 / 32

F024 = F025 +
140024 7 32

F025 = F024 «
140028 /7 32

FO30 = FO31 +
14005A /7 32

FO031 = FO30 «
1J0058 / 32

FO32 = FO033 »
140064 / 32

FO33 = FO032 «
100068 /7 32

F034 = FOJ35 «
1J007A /7 32

FO035 = F034 «
140078 /7 32

FO036 = FOJI7 «
1J008A /7 32

FO37 = F036 «
10088 ¢/ 32

F700

FO051

F701

FO051

F702

FO051

F703

FO051

F702

F703

F704

F705

F700

F701

F702

F703

F704

F706

F704

F705

« FOOB » J040 « J443

FO071

» FO11 » U450 » Jd452 « j660 « X711
» FO010 » U650 « Jb61

FO071

v FOL13 » J452 » X713

* 7012

FO71

*» FO15 « J450 » J452 « %712
* F014 » K474

F071

* FO17 » U450 « J452 » %712
« E700 » EB04 » F0O16 « K474

FOB1 + GND
« F023

FO0B1 « FO0B2
» F022 « K492

F0B81 « GND
*« FO025

F081 + FO052
» F024 « K494

F091 + GND
« A210 » A226 « FN31 » F131 » JK65

£F091 « F(Q52
e FO30 « J621 » J622 » 664

F091 +« GND
« FO33

FO091 + FO052
w E700 « F032

F091 + F705 F091
» FO035

F091 « F052
» EBQ4 « FO34

F092 « GND
* ERO3 « FO37

F092 + FO052
« ER02 » F036
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Fo4o = F700 FO61

11028C ¢ 20 . J432
FO050 = FO063 J433 J485
11035 /7 21 « FOO1 « FON3 » FOO5 « FOO7
F051 = FO063 FQ73 4433
1103%8 /7 21 *» FO11 » FO013 » FOL15 » FO17 = J487
F052 = J433
10034 7 11 * F023 « F025 w FN31 » FO33 « FO35 « FO037

FO060 = F720 F600 FO&5
110264 / 29 * C615 « FO41 « F062

FO061 = C605 « FO060 FO65

11029A /7 12 « FOOO » FQO2 » FND04 « FOO6 = FOOB « FO040
FO062 = C603 + FO060
14009A ¢/ 12 * DOOO » DBKOS w FN6I « FO64 » K440 » K4K3
FO63 = FO062
110278 7 29 « FO050 « FO51 « J603
FO0b4 = FO062
11028A 7 20 « J439
FO065 = F701 F720 yonio
1Kk0188 7/ 29 *« C611 » FO60 » FNHL
FO70 = F600 F721
110268 /7 29 « F071 » FQO72
F071 = C605 « FO070
110364 /7 22 o FO10 « FO12 » FN14 « FO16
FO072 = FO70 ¢ C603
11017¢c + 28 * F073 +« K605
FO73 s F072
110288 s 20 s FO051
FOBO0 = F600 F722
11026C 7 29 « C611 «» FO81
F081 = FO080 + 605
110414 ¢ 12 « F022 » F023 w FN24 « FO025
FO090 = F600 F723
110278 / 29 « FO91 » F092
FO91 = FO90 + C605
1004A /7 12 « FO30 » FO31 « FN32 « FO33 » FO034 « FO34 » FN3S
F092 = FO90 + C605
11018Cc /7 28 « FO36 » FO37
F104 = FO0S5
110104 7 11 * A225 « A235 % A245 « A255 « X002 # X006 « X014

» X018

F106 = FOO0?
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18005C 7/ 20

F131 = f030
14016a 7/ 20

F&600 = k000 «
1,.033A /7 22

F700 = y001L +
110194 7 13

F701 = yooo «
110204 /7 13

F702 = y001 +
110244 /7 13

F703 = yo000 «
11022a /7 13

F704 = y001 «
110234 7 13

F705 = U000
110244 / 13

F706 = yoo1 «
110254 ¢ 23

F707 = y000 «
110258 /7 23

F720 = yo0?7 +
11017A ¢+ 28

F721 = yo00oé6 +
110178 7 28

F722 = y0o0? «
110184 /7 28

F723 = y006
110188 /7 28

GND =

uoiil

003

uoos3

uooe2

ugoe

uoo3

uoao3

uooe

yone

Joos9

ooy

uoaos

uoos

NO JACK

LA B 2R SR I N K R BN N JE N B R Y

A237

A215

FO60

y0o0s5
Fo010

uoos
Foo08

yoos
FOOO

uoos
Foo2

uoo4
FOO4

uoo4
Faoé

yoo4
F035

yoo4

Foe60

c610

Fo8o

€610

o041
c226
FOO08
J454
K000
K622
K652
L003
Loosa
L102
P400
T400
T404
T454
1458
1503
x009

* % % % % ¢ % % % % F* TR

A224

FO070

Fo030

Foi2

FO14

Fo1é

Fo24

Fo25

FO65

F070

J4s7

F090

c202
€230
Fo22
J475
K002
K622
K670
Loo4
L0n9
L1n2
sonl
T401
T4n4
T455
T458
T504
X011

L I B B B S BN N IR N BN B IR R

Fos8o

Fn40

Fo031

Foa22

Fn23

Fo34

Fn34

c206
co34
Fn24
J485
K410
K630
K670
L00S
Ln1o
L102
S005
T401
1452
1455
1459
7505
x021

[$2}
t

[\

H % % % % & % % & % % % % % & % %

FO090

F065

F032

FO033

FO036

FO037

c210
610
FO30
J605
Kd12
K640
K672
LO0G
L011
L1io03
s009
v402
T452
7456
T459
7506
¥021

LR R 2R 2R I 2 25 2N 2F B BN N BN N R BN 2

€215
c823
F032
J622
K414
K644
LOOD
L00s
Lol
L103
S013
T402
7453
T456
1500
1507
X023

LR B BN R R BE B BF B BN EE JF BE N R B

ra218
nen4
F036
J642
K475
K644
L0011
Lon?
100
Lin4
S017
T403
T453
T457
T501
T508
X023

LR B B B NN NE R BE B B BN R S NS NN N 3

c222
D611
Jooo
J645
K620
K650
Log?
Loo?
Lio01
L104
T40n
T403
T454
T457
7502
T509
X729
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« X740
J000 = M100 Y010 + GND

1x001B /7 22 « Jo0ot
Joo01 = 4000

110168 /7 29 « K0O0O
J002 = M011 M010 M009

1,015 ¢ 20 v J004
J003 = y014 yo012 MOO06

1.0158 /7 20 « J004
J004 = 4002 » J0O3

1k001A /7 22 * J005
J005 = 004

1L015C /7 20 * K003
Jo08 = C606 + K004

1k021C 7 28 # K001
JO01o = y011 Ce02

1k003C /7 29 « JO11
J011 = J010

10034 /7 29 » K410
J012 = yoio

1k0038 /7 29 » K413
J020 = F008 M101 k003

1,.022a ¢ 20 e J021
J021 = Jo020

1L0228 ¢ 20 v J600
J022 = F008 M102 K003

1.023a 7 21 « J023
J023 = 022

1,.025A /7 11 « J027
J024 = 022 J020

1,.038A /7 11 « J025
Jo2s = 024

1,.024a ¢/ 21 » J026
J026 = J024 + 025 yv000

1,.026A ¢/ 28 * J445
J027 = 4023

1,.022¢c ¢+ 20 « J028

Jo28 = J023 « 4027 vo001
1,.0268 7 28 * J485

J029 = J025 + U024 y002
1,.026C 7 28 « J487

Rev. ~

X750

k001

K003

K000

L100

Joi2

K411

K414

J024

L100

J0?4

J028

J026

J029

Je04

J602

* K005

» K412

* K415

* J030 « J442 = J443 « 101

w J029 + J490 » J644 w K472 w KA4BA

* J473 « J4R5
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J030 = K103 J023 Foo08

1L027a 7 20 *« JO31 «
J031 = J030

10284 /7 11 « 004 »

v L0111

J032 = 4030

1.030a 7 21 » L0000 »
J040 = M102 FO009

10184 /7 29 ¢ J041 »
J041 = 040

1,029 ¢/ 11 « L0002 »
J042 = 040

1,024 /7 21 * JO43 «
J043 = J042 + 4040 Y004

140168 /7 22 » FOO9
J050 = K492

1,022p 7 20 * J645
J420 = QPEN

14033Cc 7 20 e J421
J421 = 420 + M103

140124 7 12 *« A205 =
J4a3g = y421

160398 /7 20 « A605 »
J431 = g4é21

11027¢c 7 29 * K411 »
J432 = f040 J421

11028p / 20 . U433 «
J433 = 432

14013a /7 21 « FO050 «
J434 = 432

140144 7 21 * J436 «
J43e = J434

140154 /7 21 v K473
Ja437 = J434

1H0158 /7 21 » FOO9
J4a3s = 434

140174 ¢/ 21 * DAOO »

J439 = 482 F064 Y623 U434

160104 /7 11

v K621 «

J440 = F002 FOOO FOOS

16037a /7 21

« A604 «»

J441 = 440 K701 CBO8

Jo32

LO005

.00l

Jo42

LOoné4

L00O

L103

J4a30

K003

K413

J434

Fo051

Ja37

K605

K623

K641

A605

L006

Loo2

J0as

L005

L0011

Ja31

K415

Fn52

Ja3s

K631

K643

Jast

« 007 «» LOOB » 009 « LO4N

» | 003

« L 008 « L0009 « | 010 » 101

« 1003

« J432 « U574 » J730 » U731

* J444 « J480

* J439

* K645 » KA49 » K6ES1 w KA5D

* J449
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16033A 7 20 * C640
J442 = F005 Jy023 CcsO8

150338 /7 20 « 0640
J443 = r009 4023

16033p ¢ 20 » (640
J444 = J445 J4R5 433

16033c 7 20 * K441 » K443
J44s = K541 CBO9 J026

16039p ¢ 20 » J444
Jadg = J44p

110144 /7 20 * J450
J450 = J449 F010 FO14 FO1le

16028A / 21 « J600 » U602 % XAK10
J452 e FO010 F012 FO14 FO1le

160328 /7 29 » J4B7 =+ U643 % K472
J454 s K753 K620 + GND

ico021c 7 28 » J455
J455 & 454 yv141

16032¢C /7 29 * J456 » J457 « J732
J456 = J455

160278 /7 20 « J457 » L 002
J457 =z J455 + J456 v142

160268 ¢ 22 * J4B5 » K443 « K641
J460 = D701 FOO3

1J035A /7 20 » J461 » T422
Jd461 = J460

140408 ¢+ 20 * J463
J462 = FO00O0 FOO06

140358 ¢ 20 * T420
J463 = A608 Jdsl

14040c ¢ 20 * J486
J470 = R431

1g022p /7 20 * J471 « 477
J471 = R420 R430 J470

160244 /7 21 * J472 = J4R2 « 822
Ja72 = J471

11016C 7 29 v J473 » K470
J473 = J025 K472 J472 + K470

1G026A /7 22 » J633 « 001 » 201
J474 = 487

1g0208 /7 21 * K475 « K477 « K481 » K4R9
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J475 = K701 X661 + S610 K700 + J670 X712 K700 + GND

1g025A ¢ 24 * J476
Ja476 = J475
150223 7 20 * K478
J477 = R430 U470
1g027p /s 20 + K471
J479 = K477 + K489
1g029C / 28 « 0616 » J4A7
J480D = 485 J433
1J037a /7 20 v K479
J482 = 471
1J038C / 29 * J439 » J4R3
J483 = J482
1g027A /7 20 ¢ Cb16
J485 = K472 U572 J494 + K485 822 + 028 F005 €BO09 + U457 J025 +
J631 + GND
1G029A /7 16 « FOS50 « J444 » J4BN « J486 » K473
J486 = J463 J485
150288 ¢ 21 v K492 » K404 w KA9h =« K623
J487 = FO051 + J029 K472 J452 J479 + 602 F722 k001
16036A /7 23 * J474 « 488
J4sg = 487
160204 ¢/ 21 « K493 % K495 w K497
J489 = K474 K476 K488 k480
150224 / 20 * K494
J490 = K602 U024 K483
1J040Dp ¢ 20 * J491
J492 = y011 Ce02
1F011Cc /7 20 * J493
J493 = 492 Y145
iF011p /7 20 * J494
J494 = J493
1F034p /# 20 « J485

J571 = R430 R420
1g4020C /7 29 * J572 + U574 « K623

J572 = U571 + R420 Y170
1)036A /7 22 « J485

J574 = g421 J571
14037C 7 20 « J633

J600 = y021 J450 K443 + X751 K443
5-25
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1E033A / 28

J601 = K486 J600 « Jb06 Y150

1g035A /7 12
J602 = J450 x721 + y028

10348 /7 22 v J603
J603 & 602 Jb46 626 FO63

1g028Cc /7 20
J604 = 4026 + K442

10338 / 28 « J605
J605 = J604 + GND

1£033C /7 28 * K603
J606 = K602 K600

1¢c039C /7 20 + J601
J620 = K654 R411

14020A /7 29 * Jb22
J621 = FO031 R412

14022A 7 20 v Jb22
J622 = J471 « K441 + U620

14021A /7 16 « J4B5
J623 = 622

140248 7 21 * J439
J624 & 623

140208 7/ 29 w D60O
J625 s J622 + J623 y173

100234 / 12 « D605
J626 s J625

140398 ¢ 21 « C710
J827 = U629

1g037p /7 20 w K&h54
J629 = R412 R411l

14028A /7 20 w Jb627
J630 = J629 K622

140288 /7 20 « K476
J631 & K633 + K632 v171

14026A /7 28 * J485
J632 & R500

14028¢c /7 20 « C610
J633 =z J646 U574 J473 K630

140414 /7 20 *« K624
J641 = K631 K632

140228 ¢ 20 *w K642

Rev. A

*

Jéo1

v K600 « K602 » X610

* K601 « X604

FO31 Jk21 + R411 Y172 + GND
J623 « Jb25 « K476 » K632

J624 » J625

U626 % Jb662 + 663 = K620 » K625 « K642

C711 « Jk03
J630
K625
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J642 3 Y181 ¢ C216 +« C&55 + GND

11013a /7 14 * K621 » K653
J643 s J452 K671 K621 K653
i1012¢c s 20 « J645
J644 = K482 J024 C215 €650
11012p ¢+ 20 * Jh4b
J645 = J644 + K595 J050 + Y643 + GND
14038A 7 14 *» J646 » J6K0 « U1l » K442 « KK22 « K640 w KK4?
J64gs = 645
140404 » 21 * J603 » U633 » S630

J647 = K648 + C224
140394 /7 12 * J664 » J665 w J666 » K670 » K672 e P401

J650 = K641 FO11 + K633 K621

1H029A / 12 w 0720 « £722 » J651 « 761 * K845 « K648 « T444
v T413
J651 = J650
140314 /7 11 * JUb52 » U653 w J700 % K645 » KA48 » S607
J652 = J651
140413 /7 20 v P902 » S610
J653 = J651
1F035D / 20 v J654
J654 = J653 Y180
100394 7 20 « T410 » T412
J660 = U645 FO10
140374 / 29 » CBR33 « CB35 # DKS3
J661 = J645 FO11
140378 /7 29 *« CB31 « CB35 « D653
J662 = 4625 K632
14041D /7 20 » CB31 » DNKS3
J663 = J625 K633
1H037C 7 29 *» CB35 » D651 « DK53
J664 =z K741 U647 F031
1H036A / 11 ¢ CB35 » D651 % DK55 « D661 » D66I w N6KS « D669
J665 = K741 J647 F030
140408 / 21 « CB35 &« D651 » D655 & D657
J666 = K621 J647
1H041C 7 20 « C833 » D651
J670 = C334 + C653 + K650 + K705 ¢ E702 + K672
1p001A / 16 * J475 % U671 » KAT1 » K671 « K673 w K673
J671 = P903 + J670 EB02 E625 473
18025¢C / 28 v U672
J672 = Jb671
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10929C /7 29 % K671
J673 = K700 K741
1E0368 / ¢ # J6T) * K6T] # K6T)] # K673 # K673
J700 = J743 J651
110128 /7 2o # J701
J701 = J700 K644 K652
11g912A 7 <0 * 1414
JT02 = K648 K650 + K649 C333
11g11A 7 8 % 1413
J703 = K644 K650 K648 Y184
11009A /7 ¢9 * U700 * T411 ¥ T4l12
J720 = A030 Al122 Al26
1Lo27¢c /7 20 ¥ 1500 % T505
J72)1 = A030 Al23 Aj26
1Kn19A 7 2o ¥ Tyl * 1506
J722 = alp2 A127 Az33
1K0198 7/ <y # TS5g2 % TS5¢7
J723 = A123 A127 Az33
1K019€C 7 290 * T503 * Ts08
J724 = AQ22 AQ26 A232
1KQ19D 7/ 29 * Top4 ® T509
J73n = A034 J732 J42)
1K020A / 21 # T500 * Tsgl * Tsg2 * 7503 * T5p4
J731 = AG3S J732 J42]
1Kg208 7/ <1 * Tsps * Tsge * Ts07 # Ts5g8 * Ts509
J732 = K541 + Ja55 J733
1E017A , €8 # J730 # J713)
J733 = K751
1C039p / <o # J732
J760 = s022 + C653
1Ip11B / 28 * T410
J761 = J650 Y190
11669R 7/ 29 # J762 % P9pg * So001
J762 = 761
11009C 7 29 * Spo0
J17p = a633 Y210
140220 7 2o * 145]
J771 = A633 Y211
11n14D 7 29 ¥ T45¢
KGOO = KONl + KOO4 JO04 JOO1 Y020 ¢ GND

1In154 7 32

Rev A

#* Céopp *®

F6oo * Kool * Ké47)
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K001 = 000 +
110158 ¢ 32

K002 = x003 «
100314 7 32

K003 = k002 «»
1.0318 s 32

K004 = x005 «
1.032A 7 31

K005 = K004 «
10328 7 31

K103 = K002
1L0308 /7 21

K410 = K411 «
1k 0044 / 32

K411 = K410 +
1k004R / 32

K412 = K413 «
1koo5a s 32

K413 = K412 »
1k0058 7 32

K414 = K415 «
1k006A / 32

K415 = x414 +
1k 0068 7 32

K440 = 441 +
16035A ¢ 30

K441 = K440 +
160358 /7 30

K442 = K443 +
16034a ¢ 32

K443 = K442 «
160348 7 32

K462 = <463 +
14027¢ /7 30

K463 = K462 +
14027D 7 30

K470 = K471 +
160234 /7 31

K471 = K470 «
160238 /7 31

K472 = K473 «
16019A /7 32

J00o

yoll

M100

C606

J0oo

001

uooo

Joo3d

yooz2

uoas

yoo4

Foé62

Jadd

J645

Ja457

ne22

Fo62

Ja72

K000

Foo?7

+ Joos
« J4B7 « KO0O0O

606 + GND
*» K003 « K103

J005 J001 K004 + 1430

w J020 « J022 » KDO?

« JO0OB8 » KOO0 #« KOO3 « K005
« K004

» JO30 « 040 + 202

J011 + GND

w K411 » T400 = T402 « 1404
J011 « J431

v K410 » T401 » T403

J011 « GND

v K413 » T400 w T401 « T404
J012 + 431

* K412 » T402 « T403

J012 + GND

* K415 « T400 » T401 « T402 « T403
J012 + J431

» K414 « T404

v151

» CB20 « K441 » K541

w Jb22 « K440 % K442

+ K441

¢ JH04 » K443 % K543

+ J444

* J600 + J600 » K44~

x123

« K463

e K462 « T422

v J473 % K471 » K571

J477 Y144

* K470 « | 000 = L200

A608 + J452 J024 Y140
« CA13 » 473 » J485 « J4R7 w K473
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K473 = K472 +
160198 /7 32

K474 = K475 «
1G018A /7 32

K475 =z K474 «
10188 ¢ 32

K476 s K477 «
1g017c ¢+ 30

K477 = K476 «+
16017D /7 30

K478 = K479 +
1G6017A /7 30

K479 = K478 +
1G0178 7 30

K480 = K481 +
16016C 7 30

K481 = K480 +
1G6016p /7 30

K482 = K983 «+
16035Cc 7 30

KA4BI = K482 «
1G035p 7 30

Ja36

A228

Ja74

J622

J474

K543

J480

K543

Ja74

A236

4213

K485 = K476 K488

1g0188 /s 20

K486 = K485
1g018Cc /7 20

K488 = K489 +
16021A 7 30

K489 = K488 «
1ig0218 /7 30

K492 = K493 +
15015C /7 30

K493 = K492 +
16015p » 30

K494 = K495 +
16015A 7 30

K495 = K494 +
160158 /7 30

K496 = K497 +
1g021¢c /7 30

K497 =
Rev. A

K496 +

J024

Ja74

F023

Ja8s

F025

J488

J486

J488

+ J4B5 K497
* K472 » K572

F017 K670 & A228 FO15 K470

*« J48B9 » K475

+ GND
v K474 » 003

J630 K624

« J4B9 w K477
« J479 » K476
Ja76

« K479

v K478 » K488
K741 P9O3

v J4B9 * K4AR1

v K480

*

L0110

w AKOD » 644

* J490 « K4AR2

+ J4B5 « KA4Rb

« J601 « K603

K479

« J4B9 » K485

« J479 » K4AR8

J486

« J050 » K463

* K492 « | 008

J489 U486
* K495 « K595

* K494 « | 009

* K497

* K485

* L004

* K483

* L 002

» K489

* |L00B

« L104
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16021D / 30

K541 = K440
180088 / 21

K543 =z K442
1F009C /7 29

K571 3 K470
1403%8 7 21

K572 = K473
1g022¢ + 20

K595 =z K494
1g027Cc 7 20

K600 = K601 «
1g031A / 30

K601 = K600 «
10318 /7 30

K602 = K603 +
1g031c 7 30

K603 = x602 +
1g031p /7 30

K604 = K605 +
140094 /7 33

K605 = K604 «
140098 / 33

K620 = K621 «
140254 7 32

K621 = K620 +
140258 /7 32

K622 = K623 +
1J029A ¢/ 33

K623 = K622 +
140298 /7 33

K624 = K625 +
140274 7 30

K625 = K624 +
140278 7 30

K630 2 K631 «
1J031A /7 32

K631 = K630 +
100318 /7 32

K632 = K633 +
140324 / 31

J601

J603

J601

K486

ca27

€219

J625

J439

J645

J486

J633

J625

A608

A226

J622

v K473 » K496

« A214 + AGD4

w K478 » K4RO
* T411 » T412
« C610 « C610
* J645

* J606 + K601
« KAQDO + K700

» J490 « J606

J605
« KAND2 + 100

D703 x712 « D7
v K605 » K705

K651 + F072 +
* K604 = K704

¢+ GND
« DAO3 +» J454

. J642
v J6A3 « 650

+ GND + GND
* J630 « K623

+ J571 « 438
« K622
* K476 + KE25

J630
* KA24

FOO07 + GND
v JA33 « K631

« J438
« Jbd4l « K630

R412 K631 R500
v AKO2 » J631

L 3

AKO5 = J445 » J732

» T413 + T414

K701

*

*« K603

v L101

03 x711 + K&49
* X720 » %720

Ja37
v XAB1l » X742

* KA21

* Jh66 » K620 « X700

v KA33

* K&32

* Jb41 » 662 * KA33 + %701
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K633 = K632 + K630
140328 /7 31 o JA3L » J650 w J663 +» K632 » X702

K640 = K641 J645 + GND
11005a ¢ 32 * K641 » k741

K641 = K64n J457 + 439
110058 /7 32 e JA50 » K640 « K740 « %710

K642 = K643 + J645 + J625 641
110074 7 32 * K643

K643 = K642 + CB836 C219 D721 + U439
110078 / 32 * K642 » K644 » T415

K644 = K645 + K643 Y182 + GND + GND
11006A /7 33 ¢ J701 « U703 » K&45 « §5620

K645 = K644 + J651 K749 C215 « U650 K749 C219 + J439
110068 / 33 * Khdd » KH4B8 » KA4R » K744

K648 = K649 + K645 C313 U651 D703 + x645 D703 U650 C217
1H0424 / 32 v Jh47 « 4702 = J703 = K649 « K745

K649 =z K648 + J439 + K651 C335
140428 /7 32 w C720 » J702 » K604 « K648 « K650

K650 = K651 + C231 K649 + GND
110024 /7 32 * Jb70 « U702 % J703 » k651 % K751

K651 = K650 + U439 « K753 C203
110028 7 32 * KADS = K649 « K&50 » k652 » K750

K652 = K653 + C662 €233 K651 D703 « GND
110034 /7 32 *« J701 « k653 » K753 » viRl

K653 = K652 + U439 + 642
110038 7 32 * CR23 » U643 v Ka52

K654 = K655 + J627 v174
1p034a /s 30 v U620 » K655

K655 = K654 + K655 y177
1g034g /7 30 * K654 w K655

K670 = K671 + J647 + GND + GND
ico042a 4 33 v K474 » K474 » K671 « k771

K671 = K670 + Jb673 EBOL1 F627 Jk70 + J673 EBO3 F628  h70 + J672
1co0428 7 33 * J643 « k670

K672 = K673 + Jb647 + GND
1p0074 7 32 v JA70 » K673

K673 = K672 + J673 EBO3 E625 K771 U670 + U673 U670 ERD2 F628 K771
1p0o78 /7 32 v K672

K700 = k601 '
1£032A /7 29 * J475 » 475 » JK73
K701 = k600
10328 /7 29 « J441 » 475
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K704 = K605
1r011a ¢» 20

K705 = k604
16039A /7 20

K740 = K641
110048 /7 20

K741 = K640
140394 7 21

K744 = K645
14033D /7 20

K749 = K648
1H0354 /7 21

K750 = K651
11004 ¢/ 20

K751 = k650
110018 /7 21

K753 = K652
110014 ¢+ 21

K771 = K670
18007A /7 20

LO0O0 = J042 k471
1. 016A /7 60

L001 = J042 J473
1L.0168 / 60

L002 = 041 456
1,.016C /7 60

LO03 = J042 K475
100174 7 60

L0004 = J041 K477
1.0178 7 60

L00S = J041 K489
1L.017¢ / 60

L006 = J031 x013
1L018A / 60

L007 = x015 J031
1.0188 / 60

L008 = J041 K493
1L018C / 60

L009 = J041 K495
1L0194 / 60

L0100 = J041 K481

*» P902 « %750

» J670

v« ARD2 *« NKO3J

v Jbb4d « 665 «
» C721

*» £722 » K645 «
+ P900 » Q610

* J733 +« PQO2 «
* AP27 = A600 w

« K673 » K673

+ J032 X001 & GND

+ J032 X003 « GND

J673 «

K445 «

X700 «

Jd54 «

K483 + J032 x005 «+ 6BND

+ J032 X007 « GND
+ J031 x009 « GND
« J031 x011 t‘GND
« GND + GND

+ GNMD + GND

« J031 X017 + GND
+ J031 X019 « GND

+ J031 x021 « GND

K480

s620

X710

K651
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1.0198 7 60

L011 = J031 x023 + GND

1L019C / 60

+ GND

L100 = 4008 + J021 603 « GND

1.0204 / 60

L101 = k603 U023 + J041 Y003 + GND

10208 7 60

L102 = GND «
i 020c 7 60

L103 = J050 «
1L021A 7 60

L104 = K495 +
1,.0218 /7 60

L200 = k471
18017a / 62

L201 = 4473
10178 7 62

Le02 = k103
18017C /7 62

M000 = QPEN
1.001a / 61

M001 = QPEN
10018 /7 61

M002 = QPEN
1,001g / 61

M003 = QPEN
1,002a / 61

M004 = QPEN
1, 0028 7 61

M005 = OQPEN
1,.002c / 61

M00e = QPEN
1,003 /7 61

M007 = QPEN
1,.0038 7 61

M008 = QPEN
1.003¢c 7 61

M009 = QPEN
1,.004a / 61

M010 = QPEN
1,004 7 61

Rev. 4~

GND

GND

GND

+ GND
+ GND

+ GND

« y000
» (o002
« yo004
« 006
» o008
» U010
« J003
« 012

« Y014

»« J002

» J0o02

X000

x002

x004

x006

x008

x010

x012

X014

x016

X018

X020
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M011 s OPEN

* % & & @

M001
M008
M103
R412
R431

* * % & »

P90

M002
M009
R400
rR412
rR500

* % % @

MDO3
M010
R40N
R420

+ ¢ ¢ &

MO04
MO11
R410
R420

* % & %

P810 = x016 x014 x113 + x012 x016 x115 ¢ x01?2 x014 x117 + x113

PB12 = x022 x020 x119 + X022 x018 x121 + x01R x020 x123 + x121

1,.004c 7 61 »« J002 « x022
M100 = QPEN
1L.0054 /7 61 « JOOO » KQD3
M101 = QPEN
1.0058 7 61 « J020
M102 = QPEN
1.005¢c 7 61 « J022 » J04go
M103 = QPEN
1,.006a 7 61 v J421
OPEN =
NO JACK « J420 » MQOO
« MOD6 « MQON7
*+ M101 » M1n2
w R411 « P44l
« R430 » R43I1
P400 = P401 + POOD P402 + GND
ip0i1sa s 32 * P401 « P403
P401 = p400 + U647 + P900 P40J
ip0158 s 32 v PA0D » P4Q2
P402 = P403 + C652 pP401
ip0isa 7 30 » P400 » P403
P403 = p402 « C652 pP40D
ipoises ¢/ 30 « P401 + p4n2
x115 x117
1F005a 7 24 « PB11 «» PR14
PB11 = p81lO
1g028A 7 20 *« PR14
X123 x119
1F005B /7 24 + PB13 « PB14
PB13 = p812
10288 /7 20 « PR14
PB814 = pB13 PB810 +» PR11 PB12
1£029A ¢/ 28 * PR1S
PR15 = p81ld
10278 7 29 »« S021
POO0 = C335 + C663 + U761 + K750
ip014a / 24 * P400 = P401
P02 = J652 K704 K751
ip013a 7 20 * P03
P03 = P902 + P402 +C234 + C663
ip0i4g ¢ 24 w JB671 » K4RD

Meoas
mion
R41n
R43N

Rev. 2



R400 = QOPEN + OPEN
10258 /7 P16

R410 = QPEN + OPEN
1k025A /7 P16

R411 = QPEN + OPEN
1k023a /7 P16

R412 = QPEN + OPEN
1k0238 7 P16

R420 = QPEN + OPEN
1k024A / P16

R430 = OPEN + OPEN
1k022a /7 P16

R431 = QPEN + OPEN
1k0228 / P16

R500 = QPEN
14022C 7 20

S000 = S001 ¢ x013

1F0314 /7 32

S001 = S000 «
1F0318 /7 32

J761

S002 = sO003 «
1F029A /7 31

S605

S003 = 5002 »
1f0298 /7 31

S605

5004 = 5005 « %015

1F028a /7 32

5005 = 5004 «
1rFo0288 /s 32

5002

S006 = s007 «
ip027a ¢+ 31

S605

S007 = 5006 «
1F0278 /7 31

5605

5008 = s009 « x017

1F026A 7 32

5009 = s008 +
1Fo0268 / 32

s006

S010 = s011
1F025A /7 31

S606

S011 = 5010 + S605

1F0258 /7 31

S012 = 5013 «
Rev. A

x019

« C040

*« 0720 » v190

v J820 » U622 w J629

v J621 * J629 « K632

J571

*

* J471 Js572

J477

*

w J471 « J571

* J470

* J632 » K632

J762 S601
* 5003

S610 +
» S001

GND
* 5002

S601 «
» S000

s001

« E601 « S003 « S00S
§000

*« E600 » 5002 « SN04
S003 s601

* S007

S610 «
« S005

5601 «
» S004

GND
* 5006

s005

* E603 » S007 « S009
5004

*« E602 « 5006 + SO08
s007 s602

*« 5011

§610 «+
« §009

GND
* S010

$602 +
« SNO8

5009
« EAOD5 » S011 » SO13
5008
»w E604 « S010 » S012

§610 + S011 S602

« 200 « X000

* 8202 « X002

» 8204 « X004
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1F024a / 32

S013 = 5012 «
1F0248 / 32

5014 = 5015 «
1F023a s 31

S015 = s5014 +
1F 0238 7 31

S01s = 5017 +
1F022a 7 32

$017 = s016 +
1F0228 /7 32

S018 = S019 +
1F021a / 31

5019 = s018 +
iro0213 7 31

S020 = s021 +
irFo020a ¢ 33

5021 = 5020 +
1F 0208 ¢ 33

§022 = 5023 «+
1F019a /7 31

5023 = 5022 +
170198 / 31

5200 = 5201 +
1,035 ¢ 30

5201 = 5200 +
1,.03%58 /7 30

5202 = 5203 «
1L035¢C / 30

5203 = §202 +
1.035p ¢ 30

5204 = 5205 +
1.036a8 # 30

5205 = 5204 «
1.0368 7 30

5206 = 5207 +
1,.036C ¢+ 30

5207 = 5206 «
1.036p ¢ 30

5208 = S209 +
1,.0374 7 30

$010

S606

S606

x021

S014

S606

S606

X023

650

c709

c708

5003

S630

S007

$630

s011

$630

S015

§630

S019

* 5013

S602 «
* SN2

5013
w E607

5012
« E606

S610 +
« 5017

S603 «+
« S016

S017
* EAQY

s016
v E608

§610 «
« §021

*

S015

GND

*

*

*

S014

S015 » S017

S014 « S016 « S206 » X006

S015 S603

w

S019

GND

*

w

w

5018

S019 «» S021

S018 « SN20 « S208 » XO0ONA

5019 S603 + S620 C705

*

s023

€303 P815 + SO01R 5603 + X122 5610
* §020 « S0°22

§021
» E611

5020
« E610

X662
* S201
« 5200
X662
* 5203
» §202
X662
» §205
« 5204
X662
* §207
» 5206

x662
* S209

3

J760 » 5023

5022 » S210 » %010

x012

X014

X016

X018

Rev. &



S209 = S208 + S630

1,.0378 ¢+ 30 * S208 « X020
S210 = s211 + S023 x662

1L037¢c ¢+ 30 w §211
§211 = 5210 + S630

1,.037p ¢ 30 e 5210 » x022
S600 = s607 €202 Cc214 Cc650

1F 0158 7 29 « §601 « S602
S601 = s600

ip009A / 21 » S000 » sQ01
S602 = S600

ipoo9s /7 21 *« S008 » SQ09
S603 = S600

ipoosa 7 21 « S016 « S017
S604 = (0652

1F034C ¢ 20 « $605 » S606
S605 = s604

ir0188 /7 21 « 3002 » S003
S606 = 5604

1F0338 /7 21 » S010 + S014
S607 = £335 +« C207 651

1p035c ¢+ 28 » §600
S610 = J652 + K750 « C663 + C206

ipoita /7 14 * J475 « 5000

« §021

S620 B8 K749
1p012a ¢ 28

S630 = X750 J646
1.034p ¢ 11

T400 = K410 K412
1x042a /7 60

T401 = K411 K412
1k0428 /7 60

T402 = K410 K413
1k042C /7 60

T403 = K411 K413
10388 /7 60

T404 = K410 K412
ik038Cc 7 60

T410 a J760 J654
1K026A /7 P14

T411 = K571 J650
Rev. A

K644 £334 C214

« 5020

*« §201 « 5203

K414 v200 + GND

K414 v201 + GND

K414 Y202 + GND

K414 Y203 « GND

K415 Y204 +« GND

J703

w

*

+

$603

S004 «

S012 «

S020 «

S006 «

S015 «»

S004 «

S205

GND

GND

GND

GND

GND
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s005

$013

s021

§007

s018

s008

5207

» S011

S019

»

* S012 « 5016 » S020

» 5209 « S211



1k0268 / P14

T412 = K571 J703 Jk54
1K032A / P14

T413 = k571 U650 J702
10278 / P14

T414 = k571 J701
1k028a 7 P14

T415 = K643
10288 /7 P14

T420 = A608 U462
1k029A 7 P14

T421 = A608 D702 FOO3
1k0298 / P14

T422 = 463 A608 U460
1K031A /7 P14

T450 = 47714
1K030A / P14

T451 = Y770
10308 / P14

7452 = D001 + GND «
1K039A / 60

T453 = D005 + GND
10398 / 60

T454 & D009 + GND =
1k 039¢c /7 60

7455 & DO13 + GND
1K040A / 60

T456 = D017 + GND «
1k 0408 / 60

T457 = D021 + GND +
1k040C /7 60

T458 = D025 «
1k041A /7 60

(2}

ND
T459 = D029 + GND «
1K041B /7 60

T500 & J720 « J730 «
10354 / 60

T501 = J721 + J730 «+
10358 /7 60

7502 = J722 + J730 «»
1k 035C /7 60

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND
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T503 3 J723 +«
1K 0364 / 60

T504 a J724 +
10368 / 60

T505 = J720 «
1k036C 7 60

T506 = J721 +
1k037A /7 60

7507 = J722 +
1k0378 / 60

7508 = 723 +
1K037C / 60

7509 = J724 «+
1Kk 038A / 60

uooo = M000
1L0074 /7 11

Uuoo1 = yooo
1,.008A /7 21

yooz2 = M001
1,.009A /7 11

yoo3 = yoo02
10088 7 21

U004 = M002
10118 /7 11

yoos = yoo04
10108 7 21

yooe = M003
10108 /s 21

u00y7 = yoos
1, 0124 /7 20

U008 = M004
10134 7 21

yoo9 = yoos
1,.0128 / 20

y01o = M005
1k018C /7 29

yot1 = yolo
1,013 /7 21

U012 = mM007
1,014 /7 20

uo13 = yo12
10148 7 20

Rev. A2

J730

J730

J731

J731

J731

J731

J731

GND
GND
GND
GND
oo
GND

GND

F701
F700
F702
F700
F704
F700
Fr21
F720
F722
F720
c612
ce11

Joos3

F703

F702

F703

F701

F705

F701

F723

F722

F723

F721

FO0&S

F600

o143

F705 »

F704 »

F706 =

F704 «

F706 «

F702 »

yoo?

yoo9

uoil

F707

F706

F707

F705

F707

F703

K411 »

uool

K410

K413 « U003

K412

K415 « U005

K414

JO010 « gd492 w KOO2
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U014 = M008B
1.014c ¢+ 20

U0ls = yoi4
1,.014p /7 20

X000 = x001 «
1g008A /7 15

X001 = X000 «
1£009A /7 14

X002 = x003 +
1g014a /7 15

X003 = x002 +
1g012A /7 14

X004 = %005 «
1E014A / 14

X005 = x004 «
1E015A /7 14

X006 = X007 «
1g019a /7 15

X007 = x006 «
1g020A / 14

X008 = X009 «
1g0224 /7 32

X009 = x008 «
1g0228 /7 32

X010 = x011
1g023a / 32

X011 = x010 «
10238 7 32

X012 = x013 «
1g039A /7 15

X013 = x012 «+
1g040A / 14

X014 = x015 «
X664
1F010A 7 16

X015 = x014 «
iF001a / 14

X016 = x017 +
1F002A /7 15

X017 = x016 +
1F003A /7 14

A051

AQ34

F104

A036

MD02

A038

F104

A040

M0O04

X600

M005

X600

x001

AQ42

F104

AQ44

x005

AD46

w JOO03 « yo015

X641 « M00O X611 » X602 + S003 X661
» X001 » x101

x631 + X600 + A002 x621 )
« ADOD % AQ32 « DK56 + N6K6 # LOOO + X000 « X042
X642 + MOOY X611 + X602 + §007 X661

« X003 « X103

4245 X631 « X600 « AO06 A225 x621

e AOO4 * AD36 » DA50 « D660 » LOOL » X002 » X014
X611 « X602 + S011 X661

« X005 « %105

X631 + X600 + A0LD X621

w ADOB « AD3B « D&52 « N66K2 » L0002 # X004 » X014
X642 + M0O3 X611 + X602 « S015 x661

« X007 » x107

A24% X631 + X600 « AO14 A225 x621

« ADL12 & ADA0 % D&54 « N6A4 « LOD3 » X006 » X018
X611 + S019 X661

« X009 + X109

+« GND
# | 004 « x008 » X020

X611 «
» X011

S023 X661
*+ X111

¢ GND
#» L005 » X010 » X022

MOO6 X612 « X603 + S201 x664
« PB10 » PB10 « Y013 + X113

X651 «+
« E600

X601 + AN18 X622
* AD42 » DASE « N66EE * L006 + SOND + X042

X632 «
« AN16

X641 + X003 X651 « M007 X612 + X603 + S§203
w E602 « PB10 » PB10 « %015 « X115

A255 X632 & X601 « A022 A235 x622
# A020 « AD44 # DASO0 w» N6A0 # LOO7 » S004 « X014

X651 « M008B X612 o X603 + §205 x664
« E604 » E701 « PRL0 » PB10 » X017 « X117

X632 « X601 + A026 X622
w AD24 » AD46 % D852 » D662 + LOOB w S008 « X014
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X018 = X019 + F104 X641 ¢ X007 X651 « M009 X612 + X603 + $207
X664

1p006A /7 16 w E606 + PB12 » PR12 # x019 w X119
X019 = X018 + AD48 A255 X632 + X601 « A030 A235 x622
1F007A /7 14 w AD28B % AD48 # DAS54 « D6G4 + LOOO w s012 « X018
X020 = x021 ¢ X009 x651 + MO010 X612 S209 X664
1F008A /7 33 « P812 » PB12 # XN21 « x121
X021 = X020 + X601 +« GND + GND
10088 / 33 » L010 » SO016 + X020 « %120
X022 = x023 + X011 X651 + M011 X612 + S211 X664
1F012A / 33 * PB12 » PB12 % XN23 » X123
X023 = x022 ¢+ X601 + GND + GND
irF0i2g ¢ 33 v LO11 » S020 # X022 « %122
X101 = x000
1g013A /7 29 + A0S0
x103 = x002
10138 /7 29
X105 = x004
1E013C /7 29
X107 = x006
1E027A 7 29
X109 = x008
1g021a /7 21
xi1i1 = x010
10218 ¢ 21
X113 = x012 '
1E041a /7 21 » E601 « E700 » PAL1N « pB10
X115 = x014
1g041B /7 21 » E603 « E700 » P810 « pP810
X117 = x016
1F004A /7 21 « E605 « P810 « PAR1O
X119 = x018
1F0048 /7 21 « E607 « E701 « PAR12 « pB12
X120 = x021
1F009A # 29 « E608 » E701
x121 = x020
1F013a /7 11 « E609 +» P812 w PB12
X122 = x023
1F0098 /7 29 « E610 » SQ21
X123 = x022
100378 ¢ 21 « E611 « E701 « K462 « p812 « PB12
X600 = x604
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1E024A / 11

X601 = x730 x604
10374 7 11

X602 = X740
1g026a /7 21

X603 = x740
10364 /7 21

X604 = J603
1g018a /7 20

X610 = J450 J601
1g028p / 20

x611 = x610
1g028%A /7 11

X612 = x610
1g038A /7 11

X620 = C809 X623 »

1g012a / 23

X621 = x620
18013A /7 21

X622 = x620
180138 7 21

X623 3 042 + FO0O04

18009A / 22

X624 s 220 + C655

1g0098 /7 22

X625 s C200 « C655

1E034a / 22

X630 s C8B07 X623 «

10128 /7 23

X631 = x630
1B015A / 21

X632 = x630
10158 / 21

X640 = CB0% x623 «+

1B014a / 23

X641 =& X640
1g008a /s 21

X642 = A051 + X640

iW004B / 28

« X001 + X003

« X013 » x015

« X000 » %002

« X012 » %014

» X600 « x601

e« X611 » x812

w x000 » x002

« X012 + X014

* X005 « %007 « X009 + X011

* X017 « %019 » X021 « X023

* X004 » %006

w X016 « %018

« X004 » X006 » X008 « %010

w X016 « ¥018 » X020 » x022

X702 C815 x624 + %701 cA15 %625

* X621 » %622

« X001 » %003

« X013 » %015

» X620 + x630

» X620 « X630

« x620 « x630

* X005 » x007

* X017 « %019

« X640

* X640

* X640

X702 CB11 x624 + x70% CR11 x625

w X631 +« X632

« X001 « %003

v X013 « %015

* X005 « x007

*« X017 « ¥x019

x702 CBO7 x624 » %701 CRO7 %625

* X641 » X642

» X000 + x014

w X002 + X006

« X018

X650 s x702 €500 C323 » C323 cB800 x712 ¢ €323 x711 c501 + %701

c501 c323
1G0418 ¢ 24

* X651
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X651 s X650
in008a /7 11 » X012

X660 = x713 C335 Cs60
1G042¢ / 20 v X661

X661 = C403 « K605 + X660

140064 / 13 + J475
*« X663

X662 = X660 + C402

140074 ¢+ 12 « 5200
X663 = X661

110148 /7 20 * X664
X664 3 %663

16030A /7 11 » x012
X700 = K621 K751

1g042p /7 20 « X701
X701 = K632 « x700

14004a /7 12 » x620
X702 z K633 « X700

140054 /# 12 « EBOO
X710 = K641 X751

16032A /7 29 » X711
X711 = x710 « FO10

140024 ¢/ 22 »r K604

X712 = F014 FO016 + x710
140034 ¢ 12 « EB0O0

X713 = FO012 « X710 v145
14001 ¢ 28

X720 = C207 C501 x712 k604 + k604 x711 C500 c211

160404 / 24 v x721

X721 = x720
150424 /7 20 v Jbh02

x014

X662

x000

s202

x014

X702

x630

X620

x712

X650

EB04

* X660 « X750

x016

x002

s204

X016

X440

X630

X713

X720

Ja758

x018

004

g206

x018

X650

X640

X730

K604

X020

X006 w

S208 »
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