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FOREWORD

This manual contains customer engineering information for the CONTROL DATA®
1732-A/B Magnetic Tape Controller. The controller synchronizes data transfer
between the 1700 Computer System and up to eight 608 or 609 tape transports.
These transports can be intermixed in any combination on the system, but the total

number of transports cannot exceed eight.

Related reference material follows:

1700 Site Preparation Manual
1700 Computer Reference Manual
1700 I/O Specification Manual

Publication numbers for these manuals can be found in the Literature Distribution

Center Catalog.
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Logic diagrams represent a symbolic approach to electronic schematics. By
using Asymbols 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 cdntained 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 INDENTICAL INPUT B INDENTICAL
* OUTPUTS INPUT C OUTPUTS

Figure 1. Inverter Symbols

Acceptable conventions for showing multiple OR inputs are given in Figure 2.
INPUT A
INPUT B
INPUT C

Figure 2. OR Circuit Conventions

INPUT A

INPUT B

INPUT C

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 § — K000 "1" WHEN SET AND "0" WHEN CLEAR

K0O! CLEAR OUTPUTS

> wow

1" WHEN CLEAR AND "0" WHEN SET

CLEAR INPUTS {

EXTRA-SET FF

K002
SET INPUTS

KOOO [—> SET OUTPUTS
CLEAR INPUTS { KOO) |—> CLEAR OUTPUTS

Figure 3. Flip-Flop Symbols

A R G A eea G e

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.

- - —aT= — -

SET INPUTS = !

SET OUTPUTS

'
[
| [
|
|

CLEAR INPUTS CLEAR OUTPUTS

SET INPUTS SET OUTPUTS

}CLEAR OUTPUTS
CLEAR INPUTS

Figure 4. Internal Inverter Connections for a Flip-Flop

AND Gate

An AND gate requires that ali its inputs be ""1's'" in order that its output be
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

810
Jsi1o
J920
J960 J960
Js70 J970

Figure 5. AND Circuit Conventions

LOGIC INPUT

(GATED DURING
ODD DURING 0DD
CLOCK PHASE) [

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

LOGIC INPUT (S)
CONDITION INPUT

(71" WILL DISABLE
THE OUTPUT)

|— outpuT(S)

(GOES TO “I" ONE CLOCK PHASE
AFTER AN INPUT OF "I"', UNLESS
DISABLED BY A CONDITION INPUT,
AND REMAINS A “I" THROUGH ONE
PHASE  TIME.)

TIMED "0" OUTPUT

TO OTHER, V--— TERMS
GOES TO "“O" WHEN INPUT
IS "I" AND REMAINS "0

THROUGH ONE PHASE TIME
AFTER INPUTS DROPS.)

MULTIPLE "OR" INPUT CONTROL DELAY
INPUT A ——{HI00
INPUT B ——>{ H200

VIOO |—>
OUTPUTS
V200 —>

Figure 6. Control Delay Symbols

CONTROL
DELAY
H100

("o“g{,’)c“’c" RAW CLOCK
(EVEN) oo _ a
I |
INVERTERS VIOO, AND
! V200 PRODUCE "I,
OUTPUTS ONE CLOCK
INPUT A : PHASE AFTER EITHER
INPUT A OR
RAW  CLOCK "
Raw | GOES TO "I
] 1
INPUT B — 12 1
RAW CLOCK _* !
(0DD) [ R ]
|
o[ vioo]
RAW cLOCK _! !
(EVEN) ] | [ OuTPUTS
RAW CLOCK ! !
(EVEN) L - - _ - __ Nl

Figure 7. Electrical Connections for Control Delay

1-vi
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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 2C27C
—(30)— —(ra0)— vaoi
0.2 pSEC 0.7 uSEC 4 Ms
2C16- 9,10
FIXED PLUGGABLE T 2012-7

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.

328-6,7
Y501
(OBSOLETED
8 pSEC 8 | 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-5.11,12

j125 MS

3C28-12113

ADJUST FOR 3/4"
RECORD GAP

Figure 10. Adjustable Capacitive Delays

Capacitive delays may be adjustable or nonadjustable, 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,

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 / f
| | ! ]

to t. t2 N

v—
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,

"ow won won won

) 1
Hofmiz—> s>
0 0 0 0"

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, FF, or control delay). Figure 13 illustrates the inverter
J001, with 2D12A representing its jack assignment. .

HORIZONTAL (COLUMN)
OUTPUT TEST POINT

ORDINATE (ROW)
*CHASSIS NUMBER

“When most or all jack assignments are located on one chassis,
the chassis numbers for that chassis are omitted. All 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)
2J12
M

»—mios}—

(SHOWING PIN "M
CONNECTOR  2J12)

OF

TWISTED - PAIR TRANSMISSION LINE

3HI-A9, AIO -—)

CONNECTOR/ SECOND PIN NUMBER
NUMBER (NEGATIVE—-BIASED LINE)

FIRST PIN NUMBER
(POSITIVE ~BIASED LINE)

Figure 14, Cable Connections
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INTRODUCTION

The controller contains the necessary logic for control of the 7-track 608 tape trans-
port with the recording densities of 200, 556, and 800 bits per inch (bpi) and the 9-track
609 tape transport with a recording density of 800 bpi. When Assembly/Disassembly
mode is selected, the controller is able to disassemble 12- or 16-bit computer words
into two 6- or 8-bit tape words during a Write operation, and assemble 6- or 8-bit tape
words into one 12- or 16-bit computer word during a Read operation.

The controller checks tape parity horizontally and longitudinally, and also contains hard-
ware to check errors via the Cyclic Redundancy Character. Allthree error checking methods
respond via the tape PARITY ERROR indicator and status bit if an error is detected.

For a description of tape format programming and other 1732 information, refer to the
Foreword for related publications.
UNIT SELECT AND CONTROL FUNCTIONS
Unit select initiates parity, density, and tape handler selection. Control functions
initiate clearing, interrupts, motion directives, and data transfers.
To perform a unit seiect or a control function, the following requirements must be met:
1. The address cable must contain the address of the controller (bits 7-10).

2. The address cable bits 0 and 1 must equal 10 (unit select) or 01 (control
function).

3. The address cable bits 11 through 15 must be equal to zero (W = 0).
The data cable must contain the control function or unit select codes that are
desired. - The logical sum of more than one code at a time is permissable if
reasonable (BCD and binary not selected at the same time).

5. Initiating the Write signal.

Upon receipt of the Write signal, the controller responds with either a Reject signal
(selection not possible) or a Reply signal. Either signal drops the computer Write
signal which causes the controller Reply or Reject signal to drop.

PARITY

The controller may be selected to operate with vertical even (BCD) parity or with odd
parity (binary). However, BCD can not be used on the 609 transport.

DENSITY

With the 608 tape transport the controller may be selected to synchronize data at a rate
equal to 200, 556, or 800 bpi on the tape moving at 37-1/2 inches per.second. The
609 can synchronize data at a rate of 800 bpi only.

TAPE TRANSPORT SELECTION

Any one of the eight possible tape transports connected to the controller may be selected.
The eight tape transports can be either 608 or 609 models and can be intermixed in the
system.

CLEAR

All previous selections, error indications, interrupts, and status designations may be
cleared. The interrupts may also be cleared independently.

MOTION DIRECTIVES

The selected tape handler may be instructed to move tape backward one record, rewind
the tape to load point (a reflective spot near the beginning of the tape), to rewind the
tape to the load point and disable the tape handler Ready condition (to re-enable the
Ready, manual intervention is necessary) or to search file marks/tape mark forward or
reverse.

DATA TRANSFER
WRITE '

Any number of consecutive characters to the controller are written (along with a parity
bit) on the tape as one record. Each character transfer necessitates the Write/Reply
exchange of signals. Whenever the computer breaks the continuity of the character out-
puts, the controller initiates an End ol Record sequence

P==N =N P===N P P

When the controller is connected to a 608 tape transport, the End of Record sequence
leaves three blank character spaces, writes the longitudinal parity check character, and
leaves a 3/4-inch gap. When the controller is connected to a 609 tape transport, the End
of Record sequence leaves three blank character spaces, writes the Cyclic Redundancy
Character, leaves three more blank spaces, writes the longitudinal parity check char-
acter and leaves a 0.6-inch record gap. If no new control function is received from the
computer, tape motion stops. Actually, the tape stops before traveling the full 0.6

inch, but the proper gap will be left when the next Write is initiated. If a new control
function for a Write or a Write File Mark is received before tape motion stops, a Non-
stop Write is performed. The 0.6-inch gap is left, but tape motion never slows.

If a Write is selected while the tape is at load point, a delay is initiated that leaves a
3-inch gap before the writing is started. At any other position on the tape, a delay long
enough to allow full tape speed is initiated before the writing begins.

During a Write, the read heads of the tape handler transfer the newly written characters
to the controller. The controller performs a parity check on these and status will
indicate the presence of an error if an error is present. The normal procedure is to
program a rewrite of any record with a parity error.

READ

The controller inputs to the computer the characters written on the tape until the com-
puter stops requesting new characters or until the controller senses the end of a record.
If the computer stops requesting characters, data transfer to the computer will stop,

but the tape will continue to move until the end of record. If a new Read control function
is received by the controller before tape motion stops at the end of a record, motion
will continue in a nonstop Read. Each character transfer between the computer and the
controller necessitates a Read/Reply exchange of signals. During a Read, the parity bit
recorded on the tape is checked against the character. A parity error will be indicated
on status if one exists.

If the tape is at load point when a Read is requested, data will be read within 0. 5 inch
if present. Control Data tapes will not have information this close to the load point, but
other formats do.

WRITE FILE MARK/TAPE MARK

The Write File Mark/Tape Mark control function causes the controller to move the tape
approximately 6 inches forward and then write a one-character record. In the 7-track
608 tape transport this character, called File Mark, is a 17g, and in the 9-track
609 tape transport this character, called Tape Mark, is a 23g. The File-mark is written
with even parity, causing a parity error condition in the 608 when odd parity is selected.
Following the File Mark or Tape Mark, the End of Record sequence is performed, writ-
ing the longitudinal check character which is identical to the Tape Mark or File Mark.

Whenever the controller reads or backspaces over a File Mark or Tape Mark, the File
Mark/Tape Mark status condition responds with a ""'1"'. To search for a File Mark or a
Tape Mark, the Search File Mark/Tape Mark Forward or Search File Mark/Tape Mark
Backward function must be used.

STATUS INDICATIONS

Director Status 1 and Director Status 2 are the two types of status which may be re-
quested by the computer. Director Status 1 provides indications of the activities of
operation, while Director Status 2 provides indications of the static conditions of the
tape transport.. The computer requests status by issuing the following:

1. Controller address on address cable.

2. Address cable bits 0 and 1 equal 01 for director status 1.
Address cable bits 0 and 1 equal 10 for director status 2.

3. An Input instruction (initiating the Read signal).

Upon receipt of the Read signal, the controller sends the Reply signal and places the
status information on the data lines.

Rev A



TAPE L wRITE BUSS— ]
PARITY PARITY F——WRITE PARITY—>
ERAOR CHECKER ——WRITE SPROCKE T——>
LIGHT AND | WRITE SELECT——>
STATUS 1 READ (X) FORWARD 608
REGISTER e— REVERSE ———————>  OR
REWIND 609
REWIND UNLOAD———>| TAPE
SELECT 200 BPI——>{TRANSPORT
[SELECT 556 BPI—
Tcre K —MASTER CLEAR———>
assemBLY, |—————{ (c Res r, |——ADDRESS 0-7 ————>
DATA LINES DISASSEMBLY
U (8) REGISTER
TAPE
UNIT Je——READ BUSS
WRITE INTER- READ PARITY
EGISTE FACE fe——READY AND SELECTED—
END OF TAPE
[w] e——LOADPOINT ———————
1700 e—WRITE ENABLE——]
comMPUTER I le——s556 BPI REPLY
SYSTEM [w2 ] 800 BPI REPLY
le——susY
TRACK
STATUS —
608 OR
CONTROL coNTROL—
608 OR
DIRECTOR (Q O AND 1)
PROGRAM PROTECT FUNCTION 608 OR
WRITE SIGNAL LoGIC
READ SIGNAL
EQUIPMENT NUMBER (Q 7-1d L MOTION SELECTIONS—O 608 OR
|
REJECT
608 OR
608 OR
KEY
——  DaATA 508 OR

——.— NUMBER OF BITS
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LOCATION PAGE

H2n0C
ra2en
D3KA
D31A
D31C
E4naA
n3ng
n33cC
nNosc
noas
G10

G12

H32R
G13

G09

H20A
E12A
D09C
ninc
RO9C
H31C
EllC
H31D
D06D
807R
B39A
clac
c29¢
cloc
c3oc
caoc
c3tc
c21c
c32c
c22c
c33C
c23c
c34cC
c24c
c35¢C
c25¢c
c36C
B09B
Bo2¢c
B22¢
ElsC
E32C
ciic

1-5

1-21
1-21
121
1-21
i-21
1-21
1-21
1=9

1~9
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DATA CABLE

The bidirectional data cable connects to the computer A register and is
The A0 and A15 designations on

of a standard 1700 Series configuration.
ions of the computer A

the data cable lines correspond to the bit posit

register to which they connect. The cable transfers data between the

puter during Read and Write operations. Unit
Director Status 1 codes, and Direc-
fied by the

controller and the com
select codes, control function codes,
tor Status 2 codes are also carried by the data cable as speci:

0 and 1 bits of the address cable on diagram 1-5.

== =N =N a

INTERRUPTS

The three interrupt conditions, End of Operation, Alarm, and Data, can

send responses to the computer on three independent lines, or on one

line which carries the responses from all three conditions. In a con-

troller providing an interrupt line for each condition, the transmitter
card at location G4l is removed. A controller providing one line to

carry all interrupt responses does not contain the transmitter cards at

locations G40 and G42.



DATA CABLE DATA CABLE 1F1-1F2 DATA CABLE
TF1-1F2 TF1-1F2
G22A H11A H11B G30A H13C H128B D3,D4 G39A
5> Afond—phood—fozd 1075 oara 5> —fraos—frood—pesd 5 orde— xost merus
Al A2 poo1 BIT 0 87,88 . REPLY
3214 H23A  H22A 1098 STATUS | G29A  HZ:=aA H288 1076 DATA
Dt £123 READY RS @003 BIT 8 D5,D6 G39C D40 - |
I101 STATUS 2 1099 STATUS 1 — [To17] KO4! REJECT
E113 556 BPI PO21 PARITY ERROR REJECT 0.5 p SEC
G22c Hi1C H10D §30C D12c Hi2c
—>>——ffo0} [noo1] ho31] 1075 DATA —>>——ffroo9 07,08 631C 109 DT1-DT3
A3, A4 #O11 BITI B9,B10 —> [ro 4] O—A126 READ
H23B  H22C 1098 STATUS 1 G29cC H258 H28C 076 DATA CHARACTER INPUT K022 A7D
—>>—— E121 BUSY —>>— 013 BIT 9 2014 TEST MODE
I101 STATUS 2 1099 STATUS 1
E116 800 BPL 017 END OF TAPE
G24A H10A F10A G32A F39C Fo9
—5>—— {003 o3 —>>—1—fFs1d—froro—fioss
A5,A6 c1,c2
G23A H23C H27A 1075 DATA G314 H25C H29A 1076 DATA
) $021 BIT 2 —>— 023 BIT 10 INTERRUPTS
: 1098 STATUS | 1098 STATUS 1
B0O40 INTERRUPT E106 LOAD POINT TH1-1,2 G424 K053
c24¢ F108 F08D G194 Fosc —> [rosg O—K057
r—{Roo——froo3}—sfao33 1075 DATA EOP INTERRUPT
o | e vor oo e e
G23c H23D  H21A 1098 STATUS 1 G20A H25D H298B 1076 DATA
e 1056 DATA — S $033 BIT 11 1J1-1,2 Gca2¢ 1059
I101 STATUS 2 1098 STATUS 1 —>) [roz1] O0—KO055
£124 7TRACK Z125 FILE MARK ALARM
G26A H10B BO4C G19C INTERRUPT
—>>—1—{Ro04—sfrosd —>>—y—ffoid
A9,A10 8041 BIT 4 €5,C6 1K1-1,2  G4ocC 1056
G254 H24A H21C 1098 STATUS 1 G20C H26 A H29C 1076 DATA —>
—>>— 2065 EOP D 043 BIT 12 DATA
I101 STATUS 2 1098 STATUS 1 INT K053 EOP INT
E101 WRITE ENABLE 1083 CNTR ACTIVE K057
G26C Hi0C G174 H26C GO7A 1059 ALARM INT
—>>———{Roos aoos] \ —>>——ffo13 K055
B1,B2 c7,cCc8 COMBINED I056 DATA INT
625C H2 4B H278 1075 DATA >_—J G18A H26B H30A 1076 DATA INTERRUPTS K051
—— B $os51 BIT 5 —>) posS3 BIT 13
1099 STATUS 1 1099 STATUS 1
1059 ALARM K043 FILL
G2BA G17C NOTE: TO ROUTE ALL INTERRUPTS THROUGH A SINGLE
—>>—1{roog] —>>—1—fRo14 CABLE, (1K1),REMOVE TRANSMITTERS FROM
B3,b4 c9,Cc10 LOCATIONS G40 AND G42 AND ADD TRANSMITTER
G274 H24cC H27C I075 DATA G18C 1076 DATA TO LOCATION G 41,
—>— o061 BIT 6 —>>d O 3063 BIT 14

I099 STATUS 1 FOR A THREE CABLE INTERRUPT SYSTEM, REVERSE

$105 LOST DATA THE ABOVE PROCEDURE.
G28C H13A H12A GI5A
,D2
G27¢C H2 4D H28A 1075 DATA G164 1076 DATA
—>>— 3071 BIT 7 —>>—4—|[ror§ O ¥073 BIT 15

I099 STATUS 1
K091 PROTECTED

TITLE PRODUCT
1/0 CHANNEL INTERFACE 1732-A/8
WING NO. REV.
DATA CABLE AND INTERRUPTS C |60208200 | "¢
DIVISION SHEET 2 l PAGE -3




TERM

AQU/
LY
AQuy
AllU
Ag1l
Aps/
LY'RY]
AYSY
1gos
1gu2
[I'RES
gie
1915
1112
Ryu/
RQUG
ROULY

RU1V

LOCATION PAGE

H13A

H13C

n12c

F39C
FoacC
H12A
H12B
H12C
D19A
D243
D174
nisc
D17¢C
n24p
G2ARC
G30A
G30C
G32A
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TRANSLATIONS

The translation inverters translate bits A7 through A9 of the unit select
code on the data cable. Their outputs are applied to the Unit Select FF's.
This translation results in the selection of one of the eight tape transports
synchronized by the controller. Bit 10 from the data cable enables the

unit selection.

ADDRESS CABLE

The address cable connects to the computer Q register and is of a stan-
dard 1700 Series configuration; bits 2 through 6 are not used. Bits 0 and
1 identify the contents of the data cable on diagram 1-3 as follows:

1. If the bits equal 01 and the Write signal is present, the code on
the data cable is a control function code.

2. If the bits equal 10 and the Write signal is present, the code on

the data cable is a unit select code.

3. If the bits equal 01 and the Read signal is present, the data cable
contains Jirector status 1 information.

4. If the bits equal 10 and the Read signal is present, the data cable
contains director status 2 information.

Bits 7 through 10 contain the controller Equipment Number Selection code.

This code is valid when the W = 0 signal is a "1"".

Five lines contain control signals from the computer to the controller and
are defined as follows:

1. Read - This line is a ""1" whenever the computer requests data or

status information.

2. Write - This line is a ""1" whenever a unit select code or a
control function code is available to the controller on the data
cable or whenever an output word is present on the data cable

during a Write operation.

3. Master Clear (MC) - This line is a ''1" whenever the computer
clears the controller.

4. Protected - This line is a ''1" whenever the program in opera-
tion is protected. It allows program selection of a protected
tape transport.

5. W =0 - This line is a '"1"" when bits 11 through 15 (W) are
"0's'". This signal enables the controller selection logic.

STATUS GATES

The two types of status information (Director Status 1 and Director
Status 2) are enabled to the data cable and the computer by the outputs
of the Q = 01 and the Q = 10 inverters in the Function Translations cir-
cuits on diagram 1-7. The outputs of these inverters are "1" as deter-
mined by the 0 and 1 bits and the Read line of the address cable.

EQUIPMENT SWITCH S01

The position of this switch specifies the controller address. If bits 7
through 10 of the address cable match the setting of this switch and
the W = 0 line = "1", the controller is selected by the computer.

TAPE UNIT SELECT

The Unit Select FF corresponding to the unit select code from the
translation inverters will be set by inverter I115 if all of the following
conditions are met:

1. The unit is protected and the Protect bit is present; or the unit
is not protected.
2. Bit0ofQ="0"and bit1 ofQ="1". ~

3. A10="1".

4. Function time 3 is present.
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TAPE UNIT SELECT
UNIT O UNIT &
A040—O—— K100 AD44 K10
ADDRESS CABLE DATA BITS A7-A10 CO1 AB CO3 AB|
161-1G2 TRANS_ATIONS —> K101 —> K109
Q BIT Al , A2 G32¢C H1BA
0 —>>—{r100}———fa1 09 RE0T———g 01 UNIT
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ROO9— A4 K102 A045 - K110
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85,86  G34C F22a
7 _ R107) ROO7 Fozc UNIT 2 UNIT 6
A008 2 A042 Vel K104 Ao4s—7} K112
. A039 co2 aB ko4 as
87,88 G354 F228 b—> K105 K113
8 —_ [R109 a007 FO3A
a039
89,810 G35C Fa22c PROTECT BIT Al1Q UNIT 3 UNIT 7
s _ [R1o9] A1 09) A037 Fo3C PROTECTED I112 0 K106 A047 - K114
Aoss a 210 A0S0 /v co2 col VJ o4 CO|
2009 1011 > k107 K115
c1,c2  G36A F220 1003 1115
10 —_ K {110 A007 Fo4A 1119
AOSSE@ B G UNIT CLEAR
4009 a
03,04  G36C H19A g H20C
READ S [r1 16} 0 % A037 Foac POWER ON MC
ADOS 3
r . AOO9
05,06 G37A 4 H17A Q H17C
ITe e D roor coen EQUIPMENT SWITCH SO
l A008 7 sol A so1 8 so1 ¢ so1 D
4009
07,08  G37C cos HisC —o® o0 S ——o©
M C FO5 —o! 4—o! ! $——o!
ROlO Ao 2 o2 | . Y
(SELECT TAPE UNIT) o3 o3 $—o3 —o3
; . e .
o y—o o
EQUIPMENT TRANSLATION s t—o© —o© t—o®
D9,D10 G38A H168 W=0 At120 g 2160 8 A160 ¢ A160 2—0—>A|so
PROTECT —>>——{R119b———fa119 so1a-co G t—o° 9 9 9
S01B-CO {a 160 A o A A
soic-co p—o® p—o8 & 8
F7,F8  G38C HIBC S010-CO ¢ ¢ L o¢ ¢
w3 g e : = ;
3 | of | o 3
EQUIP A160 }—of o b of f
READ A126 GATE STATUS 1 A107 A108 A109 A0
a=o1 1012 RIO7 R108 R109 R110
STATUS GATES
EQUIP A160 H160 H20A
READ A126 GATE STATUS 2 e
a=10 101% CONTROL D e 1732-A/8
T 1/0 CHANNEL INTERFACE T3R8
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READ/WRITE REQUEST AND INTERRUPT REQUEST

Each bit of the control function code instructs the controller to perform
one specific operation. Some of these operations need continuous control
until they are completed. Others require only a one-time initiation. The
continuous control functions (Write File Mark, Write, Read Backspace,
Search Forward, Search Backward, and the interrupts) set the Request .,
FF's, while the one-time control functions (Rewind, Rewind Unload, Clear
Controller, and Clear Interrupt) do not. The Request FF's remain set
until their respective operations are completed. The Write File Mark,
Write Request, Read Request, or Backspace Request FF's initiate tape
motion, and thereby drive controller active inverter 1083 to a ''1". This
Controller Active condition causes a Reject signal to be returned to the
computer if a new select function code is initiated.

The Search File Mark/Tape Mark Forward FF (Z094/95) and Search File
Mark/Tape Mark Backward FF (Z096/97) are set at FT3 by function bits
(A10-7 = 0110/or 0111) from the 1700, When either FF is set, the search
operation is initiated, being enabled by a "1" from I048.

The Search Request FF's are cleared by a 5-usec pulse from 1042 when both
inputs to it are zeroes. This clearing pulse occurs when a File Mark or
Tape Mark has been detected, i.e. FF Z124/25 (diagram 1-19) sets. Ifa
File Mark or Tape Mark is not detected during a Search Backward opera-
tion, the request FF clears when load point is sensed.

FUNCTION TIMING
The function timing chain cycles once wlienever a Write signal is present
on the address cable and the unit select or control function code is present
on the data cable.

The following timing chart indicates that in operations requiring continuous
control, time FT 1 enables the input to the Reject FF on diagram 1-9 if
conditions will not permit performance of a requested function.
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[€0.554<0.5%«— 1.0 1.5 >4< 0.5

HSEC uSEC HSEC HSEC M SEC

FTI FT2 FT3 FT4 FT5

Time FT 2 permits clearing of the Read/Write Request FF's (through the
Clear Controller circuit) and the Unit Select FF's preparatory to receiving
a new function. Time FT 3 permits setting of the proper Read/Write Re-

PN T o

quest and Unit Select FF's. Time FT 5 enables the input to the Reply
FF on diagram 1-9 if conditions permit performance of the requested
function.

The 1.5 microseconds of FT 4 allows time for the tape transport to

respond.
PROTECT

The Protect switches (502 through S09) are mounted on the controller
and provide the protect feature for the tape transports. With the
switches in the open position, the tape transports are protected and the
PROTECT indicator on the controller lights if the protected unit is
selected.

When a tape transport is protected, all instructions except status re-
quests must have a ""1'" on the protect line of the address cable. If an
unprotected program attempts any unprotected function with a protected
tape transport, inverter I107 a causes a Reject signal to be sent.to the
computer. Inverter I112 provides a "1" output to the Unit Select circuit
if the tape transport selected is protected.

BCD/BINARY

This FF determines whether even (BCD) or odd (binary) parity will be
generated and checked. The FF is set by bit Al (BCD) of the unit select
code which lights the BCD indicator on the controller. The FF is cleared
by bit A2 (binary) of the unit select code. Setting and clearing of the FF
can occur only at FT2 and FT3 of the function timing chain. A unit
select function containing neither bit Al nor A2 clears the FF, putting
the controller in the binary mode.

A/D MODE
FF K022/23 sets when the Assembly/Disassembly mode of operation has
been selected via a unit select. The FF is cleared by a function clear or
a Master Clear.

FUNCTION TRANSLATIONS

These inverters translate the outputs from the function timing chain and
the contents of bits 0 and 1 of the Q register. The function time trans-
lations enable control circuitry during function requests. Bits 0 and 1
determine whether the controller treats the contents of the data cable
as data or status when the Read signal is present, or as data or a func-
tion request when the Write signal is present.

TEST MODE

The controller TEST MODE switch, located on the back of the chassis,
activates and deactivates the Test mode. The Test mode provides a
means for checking the accuracy of the hardware which generates the
Cyclic Redundancy Character.

When the switch at S10 is open (in the UP position)and when a nine-
track tape and Character mode are selected, a '"'1'" from Z015 enables
Test mode.
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TAPE MOTION REQUESTS

PROGRAM PROTECT

9 TRACK Ei27

WRITE WFM/WTM I7¥ 1022 TEST Moot
FM/TM A0SO FM/TM E0BA MEMOR Y $02-A K101 $02-8  A040 sio | El::
REQ A045—O—— 2020 fosd zo1 8 S < e +
WRITE EN MO18 ko1 Fioc bis co S03-a s03-8
—3 2021 1082 2019 Q=10 IO1® PROTECT
WT 4 EO1 ¥ T S04-A e $04-8 FT 3 1013
A09 EO26 p——oo Sl A10 A080—O—3 K039
WRITE CLR W S05-a S05-8B PROTECTED I112 Bo7 an
WRITE A0SO MOTION REQ D240 I020—> KOS
REQ AO41 -O— Z024 €016 S06-A s06-8 UNIT CLR + MC
WRITE EN MO'8 »—I Eo2 A200 p——o—" TET WODE  zo1e
b _zo29—sfzose] S07-A R119 s07-8 A6 ROOE A/D MODE
ARITE ~ EO23 p——o—0 PROTECT a=10 IO01S €134
TERM 2034 e s08-A T s08-8 FT 3 1013—0— x022—fi0o27
READ = o = p——o—0 E12 E13C
MOTION REGQ S09-4 s09-8 A0 AO30—O—» K02 fro21
READ A0S0 zos -4 ©- Q=10 I01S
REQ  AD42 r—J 03 £04C FT 3 1013 I
p—> zoal REWIND REQUEST M C Al29
EOR 2 2063 l 1X AO60 E098 D24C
EOP 2064 €119 BUSY TO REWIND XMTR K004 D20A
BUSY 2097 SFMB REQ 70 I011 BCD/BINARY
8KSP E11S i G=01 I008 TO REWIND UNLOAD XMTR E15A
7 TRK El24
BKSP A0S0 REQ l REVERSE Al ROO! x02 02
REQ Aou—J z08 2092 MOTION K002 torr 'SPECEI4
0s Eos UNIT CLR 1118 €044 A2 RO02-O—s <021
—f 2091 zo93| CLEAR CONTROLLER M C ane
EOR 2 €095 l T_-
EOP Zo64 7 TRK :}\_rlov L A0 AD30 FUNCTION TRANSLATIONS
REV sTopJE104 vio2 [ 9 TRK Q=01 1012 a100 p23cC D244
ro32 EIO4{ REV STOP FT 2 1002 a101—o—flo1g———ffo19 Q=00
Q=01,FT 3 I014 p17¢
SEARCH (—AD48 SEARCH
CPFF 2110  FWD aea{wso FWD REQ a=10
1016-O—> 2094
I30C 1I31C 132 B , CONTROLLER ACTIVE
F M zi24 i zo9s| SFM SFM ] SFM REQ
— 030C El6A | WFM/TM REQ a=01
F M Z125 SEARCH SEARCH 104 Toag] '/ WRITE REQ
5 uSEC BKWD —AO47 BKWD REQ BKSP REQ B0BA
REQ{AOSO-{} z096| READ REQ xooo FT1
DATA 1016 33 z102 kK003
A2 RO02—O——3{ KO0SOQ b zos7]
H31 B D25A FT2 D248
—>  KOS1 1034 CLR CNTR_ KOOZ FT 2
o k005
END OF OP FUNCTION TIMING
A3 Roos—t? K052 REJECT K040 FT 3
i REPLY KO30 KOOt D134
| «kos3 EQUIP A160 REJECT xoos—
WRITE R117 D16-1 K040 D16-2 FT 3,Q=01
A4 ROO4 ALARM Q=00 1010 KO0Oo 20 K002 201 KOO 4 K003 p20C 1008
K054 D13 0.3 uSEC 6 4 mi0-op ! 4 0.5 uSEC prg.3 P15 xoo; FT 8 | Q=01 | I304A
Q=01 1012 £osc H32A K31 co READ A116—O—3 K001 202) K003| 20 K005 101¢]
A1 A031-0—fr0o23}—o0—02 KOS5 WRITE A117 L 1.5 uSEC 810-8 0.5 uSEC
FT2 1002 {209
UNIT CLR It1e 1014 VuSEC
MC  A118 Q=01,FT3 PRODUCT
CLEAR CTR 1030 | AR Foncion RequesTs 1732 -A/8
INTERRUPT PROGRAM PROTECT SIIE] ORAW NG NG, wEy
REQUESTS
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REJECT

The conditions which set the Reject FF and cause a Reject signal to be sent to the computer are as follows:
1. At FT 1 of the function timing chain (see diagram 1-7) if any of the following conditions exist:

TERM  LUCATION PAGF

ABON H11A 1-3 1126 F15A 17
Aol H11C 1=-3 1127 F15C 1-7 a. An unprotected program selects a protected tape transport.
AfLy F3or 1.3 1033 FURD 1.7 b. The Ready signal from the tape transport is not present when a tape motion control function code is received from the
y sig 1%
AQSé Fina 1-3 1034 151A 1.7 computer.
ApSS Fuan 1-3 1143 K328 1«7 c. The tape transport is issuing a Busy signal when a Rewind or a Rewind Unload Control Function code is received from
Ags4 RJ4C 1.3 1089 FU4C 1.7 the computer.
AQsY H12C 1-3 1997 RUSC 1«5 d. The End of Operation condition (see diagram 1-13) is not present when a control function code is received from the
Aj4u FO1 1-5 1102 W14D 1.5 computer.
AgSY FOS 1-5 1107 RUAC 17 e. A select function is sent to the controller when the controller is Active (1083 = "1"),
:::U :09 } ;"f llzg A14C 15 2. At FT 4 if the conditions necessary for the performance of a Control Function or a Unit Select instruction are not present.
“1’ H}::ﬁ i:; Kg‘io :i:f i:; 3. If the data transfer counter indicates that, during a data transfer, the previous frame has not had sufficient time to be
A%2¢ H20C 105 K052 F11A 1-7 transferred,
A2/ H17C 1.5 x053 F11C 1.7 REPLY
:::3 gi:‘ i'; ‘:gz: :2:3 1'; The four conditions which set the Reply FF and cause a Reply signal to be sent to the computer are as follows:
- . 3 1 .

EQNQ F21A 1-11 p020 R22A 1:!3, 1. The Director Function or Unit Select instruction from the computer is accepted by the controller and can be performed at
&00/ Fl93 1-11 RN00 r22A 13 time FT 4 of the function timing chain (see diagram 1-7).
Ef14 Fl9pp  1-11 2001 n22C 13 2. During a Write operation, the word to be written has been accepted by the controller at time DT 2 of the data transfer
EQ1? E3ID 111 2003 G24C 13 counter. . .
Ef3 134 1-11 205 6256C 1-3 3. During a Read operation, 0.5 microsecond after the transfer of the data to the data cable.
EOSY Fa1 1-13 RO G28A 13 4. During a director status request, 0.5 microsecond after transfer of the status information to the data cable.
E05¢ E42 1-13 RN1J G32A 1-3 INTERRUPT CONDITIONS
EDS¢ F39a 1-13% n011 G19A 1-3
Ef6Q Floc  1-13 2116 636C 1.5 DATA INTERRUPT
:::3 €38 1-1% “1;7 6374 1-5 The inverter 1056 will be a ''1" when a data transfer can be successfully accomplished. If the Data Interrupt Request FF (diagram

: F2i1c 1-13 7020 F014 1.7 1-7) has been set by the data interrupt request bit of the control function code, inverter 1056 will initiate the Interrupt signal to the
E08g Flac 1-13 7028 £024A 1-7 computer (diagram 1-3).
EQY] E34 1-13% 7029 FO02C 1.7

EBYE F35A 1-13% 2030 K34A 1-11 END OF OPERATION (EOP) INTERRUPT
EV9Y 1284 1-13 7033 W35C 1-11 The EOP Interrupt FF will be set at completion of a tape motion operation. If the EOP Interrupt Request FF (diagram 1-7) has been
set by the EOP interrupt request bit of the control function code, K057 will initiate the Interrupt signal to the computer via the inter-

EV94 \RLY:] 1-13 2043 E17C 1-11

E::O E3sC 1-13 7050 F28A 113 rupt cable (diagram 1-3).

EJO0Q D36A 1-21 7058 F25A 113

El0H D288 1-21 7060 E29A  1e13 ALARM INTERRUPT

i1 n37c 1-21 7063 F31C 1-123 If the Alarm Interrupt Request FF (diagram 1-7) has been set by the alarm interrupt request bit of the control function code, inver-
E31¢ . n3zc 1-21 7064 E32A 1-13 ter 1059 will initiate the Interrupt signal to the computer (diagram 1-3) if any of the following conditions occur:

E3l4 n3AA 1-21 7065 £32C 1-13 1. A Lost Data condition occurs.

El2y N32a 1-21 7174 F26A 1-13 2. A parity error is detected.

E¥2} Fana 1-21 7081 EU3C 1-7 3. The tape transport senses the end of the tape.

E32d n3ng 1-21 2083 E37C 1-13 4. A File Mark/Tape Mark is detected.

1002 BORA 1-7 7136 a2nD 1-7 5. When the condition of the tape transport changes from Ready to Not Ready, setting the Ready Monitor FF.

:gg; Ei:ﬁ i-; ;2:: }ig: i'; DATA TRANSFER COUNTER

[ BY] n2igy 1-7 ?i 24 c11A 119 The data transfer counter provides the timing for data transfer between the computer and the controller 0 register.

:gt: Egu 1-7 TIMING DURING A READ OPERATION

1821 FI;é i:; The Read signal and Q = 00 from the computer starts the data transfer counter by setting the O106/107 FF at time DT 0 (see timing
1922 E13a 17 chart below). The following occur:

1829 F93¢c 1-7

1. If the O Full FF is clear at time DTO0, indicating that the O register on diagram 1-15 contains no data, the Reject FF is
" set by the outputs of inverters 1066 and I074. The Reject signal to the computer causes the Read signal to drop, which

@106 | l "o clears the 0106/107 and Reject FF's.
If the O Full FF is set at time DTO, indicating that the 0 register contains data, the Reject FF remains cleared and the

0108/109 FF sets at time DT 1. The data from the O register is enabled to the data cable (diagram 1-3) by the ''1" outputs

p107 __r I_—__ of inverters 1075 and I076. The output of O108 also initiates the 0. 5-microsecond delay path to set the Reply FF at time
1 | | DT 1. The Reply signal to the computer indicates that data is available; the Read signal drops, clearing the O106/107 and

2108 _—I—‘___l__r—_ Reply FF's when the data channel accepts the word. FF 0108/0109 is cleared. 0.5 usec later. DT 2 clears the O Full FF.

@109 | I | |

| | | | * WRITE - DT 1 always equals 1.0 usec. .
e 1.0 He— 1 .0E—>e 05 READ - DT 1 equals the time from the sending of the Read Reply until the computer accepts data.
' . 1-8.1

WSEC  uSEC  uSEC :
pTO DTI DT2 Rev D




TIMING DURING A WRITE OPERATION

The Write signal from the computer starts the data transfer counter by setting the
0106/107 FF (DT 0, see timing chart). The O register is cleared at time DT 0 by the
output of inverters I071 and 1072, At time DT1, the O108/109 FF sets and the data on
the data cable (diagram 1-3) is enabled to the O register by inverters 1058 and I069.
At time DT 2, the Reply FF is set by the Write signal and inverter 1065. The Reply
signal to the compﬁter causes the Write signal to drop, which clears the Data transfer
counter and Reply FF. DT 2 sets the O Full FF, rejecting further transfers until the

word has been written on tape.

TRANSFER LOCKOUT AND LOST DATA

DURING A READ OPERATION

If the computer does not issue a Read signal and a record has not been completely read
by the controller, the Transfer Lockout condition blocks any further data transfer until
the end of the record is reached.

If the O Full FF is set when time RT 0 occurs (diagram 1-13), the Transfer Lockout FF
is set. The Transfer Lockout FF disables any further setting of the O Full FF, thereby
causing the Reject FF to be set for all further read transfer attempts. The Lost Data

y N A A =N PN P P = P

FF sets if the computer attempts to read another word after the Transfer Lockout FF
has set. An Alarm signal will be sent to the computer when the Lost Data FF sets, if
the interrupt has been selected. The new function clear inverter E093 (diagram 1-13)
clears the Transfer Lockout FF.

DURING A WRITE OPERATION

If the computer does not output a word at the time necessary for continuous recording,
the controller will initiate an End of Record sequence. The Transfer Lockout condition
blocks any further write attempts by the computer. ‘

If the O Full FF is clear when WT 1 occurs, the Transfer Lockout FF is set. The
Transfer Lockout FF starts the End of Record sequence described in the preceding

paragraph.
FILL
The Fill FF indicates that input data was transferred in the Assembly mode, and the

number of bytes in the tape record was odd. Thus, the lower 8 bits of the last data

transfer contain all zeroes.



Zoc4 § TRANSFER
x0 A040 ) DosA I009fDOIA P FULL woo%———l LOCKQUT
TX A050-0 WR CNTL Z033 BO6A
L READ A126 WT 1 E007 # FuLL 1066—0—f pi1oZ——r0579
READY @ FULL I066 LOST RD MT EO6S AO7
Q=01 DT 0 IO084 DATA RT 2 EO0S0 6103
a0 L.0,P103—O0—
A1 a0O! READ MTN EO065 NF CLR EO093
BUSY FT t 100t I092 p106 AD4A
A10 1004 FT5s g109 DT 0
Q=01 I040
1107 READY E120 WRITE A127 AO4C
a=10 1018 °¢ REJECT ON PROTECT SPAN CRC E062 DT 2 I065 dlo DT 2
WRITE R117 VIOLATION WRITE R117 REJECT Dpoac EOR 1 Z060 g108
CTR ACTIVE IOB3& 1062 KO 40} READ REQ ZO081 P FULL G10
DTO I084 [p10 SET @ FULL E067 BO5B 107 INPUT
READ R116 Ko41| 3 [.0. proz—o—f pi1od——fros7] At 16 DATA
1074 WRITE A1|7-0—_T A0S AO6 READ G12 TRANSFER
READ Al118 READ REQ Z081—O—3 101 irmg
, DT 2 1065 ’[‘ DT1,2 I073—4
CHARACTER A/D MODE IO21 ROOB AB Z050 E093 NF CLR DATA
MODE AO A/D RECEIVED
WT 4 EOI15 zo98
BCD BCO 1026 1045 OUTPUT | Zo29 DK=1 Z043 BO9 C,D
Al E120 READY DATA | EO31 R0 WRITE REQ Zo28 2099
RO11 REQUEST— p100 @106 A03C BO48 ciz
BINARY BINARY E123 READY pio2 DO7C DO8C DATA mos
A2 INT 7 WR MOTION 2030 wae R0
DO4A B10-3 INPUT | zoB3 STATUS c28
SELECT 800 A3 DATA— @101
800 REQUEST | @102
O-R116 DT 0 I084
SELECT 556 A4 AO34 WRITE Al127 READ TR C GAP Z0S8 WRITE A127
556 E112 DT 2 I065 EOR 1 EO96 WRITE MOTION REQ Z086 A130 MC CLEAR P
READ REQ I089 FM/TM REQ 2020 c27
SELECT 200 A5 ROOS DO7B DO0O4B REPLY AK=1 EO053 FILL
200 Et11 EE——)-—?—) K030 READ GAP E082 ? FULL I067
5 1004 [poS LOST DATA @104—0—> K042 WR MOTION EO31
DATA A2  AD32 Q=01 REJECT K040 K031 A0S
INT DATA INT KOS50 NF CLR EO91—> K043 T.0., 1057 D04D EO65 READ MOTION
READ Al16 UNIT GLR + MC 020 J READ REQ Tosg—O—[I074 1089 READ REQ
£oP A3 ROO3 WRITE A117 CLEAR CONTROLLER 1034 @ FULL I066 Z074 AK=0
INT EOP INT KO52
A4 AO34 EOP EO094 F.
AL ARM ALARM INT K054 EOR 2 Z063 i IMERRQ_P;FE DATA TRANSFER
INT EOP INT K053 K058| A160 EQUIP COUNTER
AT0  ADIO SFM  I049 pos cp 1019 Q=00 REJECT
MOTION 1045 1092——{ K057 1052 REJECT 1052
FUNCTIONS EOP 2065 READ Al16 K030 REPLY
WRITE Al127 BO3A B0O3B BO3C
REWIND A9 AD39 WT 0 E002 —O O ?108| 1o =|‘m7§]
UNLOAD AlO WT 4 EOI4 BO1 | uSEC B10-6 (802
READY K003 READ A116—O—> P107] 109
READY MO14 READY WRITE A117 0,5 pSEC
REWIND B10-4 DOSC MONITOR B10-7
BUSY E121 READY E120—>{160 1091 K060 0
LOAD POINT E 106 0.5 uSEC D38C D06 AB DOBB e — | uSEC EO031 WRITE MOTION
UNIT CLR IV18-O Ko81 O 1059 ALARM INTERRUP
TLEAR CTR I033 LOST DATA @104 e i
CLEAR INT 1023 PARITY ERROR PO020
N FCLR E092 END OF TAPE E108 TiTLE PRODUCT
FILE/TAPE MARK Z124 *QQNTRO_TLLATA REPLY,REJECT AND 1732-A/8
CORP A . - SIZE| DRAWING NO. REV.
DATA TRANSFER C 60208200 N
DIVISION SHEET l PAGE -9




WRITE CONTROL 2. Aftér a 7-millisecond delay to allow for tape acceleration (160
milliseconds if the tape is initially at load point to allow for a
gap in the tape after the load point), the Write Control FF sets.
The free-running oscillator (V000 or V002) develops the write

TEKM  LUCATION PAGE ;
Because of the interdependence of the write control logic and the logic on

::;g lsg: c i:; other'pages, nu attempt will be made to definc the Write control logic "he e o e e e e
EPYL E34 1-13 independently. A general explanation of a Write operation is provided timing. Inverter allows the write timing i A 800
Ey9e E35 oy instead. Refer to the following block diagram for data transfer informa- enabled fo}nr times slower for a 200 bpi selection than for a
ELUD 0572 1-31‘ tion during a Write operation. bpi selection after the first enable.
Elle D32C 1-21 3. The Write signal from the computer starts the data transfer
E314 D38A 1-21 counter (diagram 1-9). At DT 0, the O register is cleared in
k112 D334 - ] w2 preparation for the receipt of the output data.
£E124 ; 1-21 C B FULL FM H
£1g9 D33 1-21 0 L TA 4. AtDT2, the O Full FF is set, indicating that the O register con-
E126 g 54 1-21 M| eors [—I 70Rs |AN tains data. The Reply FF is set and the Reply signal to the com-
ITLY ’ Bgm 1:21 p 0 5 O W1 L PD puter drops the write signal. (If WT 1 occurs before DT 2, the
loes N 6A 1-9 ul errs T U BITs | F L O Full FF is not set, the Transfer Lockout condition exists, and
Igoeo Agzc i:g ) T T WTO E the Reject FF will be set. This stops the Write sequence.)
luse Fioc  1-7 £ CLRo R 5. At WT 0, the contents of rank W; are transferred to rank Wy of
1988 EDRA 1-7 R (pTo) the Write register (diagram 1-151).
::5: 51“ 1-7 L1 WRITE P 5] H2 : 6. If the controller is operating in Assembly/Disassembly mode, the
MU12 gigg i:;l contents of the Og register (bits 8-13 or 8-15) transfer to the B
03109 A07C 1-9 rank of the inverters when WT 2 occurs and the disassembly coun-
281y Jlog 1.7 T ter equals zero. At WT 2, when the disassembly counter equals 1,
2021 E01g 1:7 the contents of the O; register (bits 0-5 or 0-7) are transferred
Zues E024 1.7 to the B rank of inverters. The latter transfer conditions are
2y F02¢ 1.7 Refer to the timing chart at the bottom of the page for the WT 0 through true in either Assembly/Disassembly mode or Character mode., -
Lu%y BO9OD 1.9 WT 5 times referred to in this description. 7. WT 3 enables this character to pass to the tape transport via
n1 Cs9c  1-21 rank 1 (W1) of the Write register. WT 3 also enables setting of * *
WRITE SEQUENCE *  the Write Sprocket FF which sends the Sprocket signal to the
tape transport with each character.
1. The Write Request FF (diagram 1-7) is set by a Director Func- 8. At WT 4, and DK = 1, the 0 Full FF is cleared by the output of
tion code with Write bit 07 = '"1"". When the Write Request FF inverter E015.
sets, the Wy register is cleared. If the tape transport is Not . .
Busy, the V&ritegMotion FF and the Forwaxgl FF (diggram 1-21) 9. At WT 6, the Write Sprocket FF is cleared.
are set. The Forward signal is sent to the tape transport, start-
ing tape motion. WRITE TERMINATION
"t 7-Track Termination
zooo -I | "o" Inverter 1064 normally prevents continuous toggling of the check character
counter. However, when Write signals are no longer received from the
2001 _l L computer, the counter counts the cycles of the write timing chain. On the
fourth cycle counted, inverters E022 and E026 clear rank Wi of the Write
| register which generates the check character. Inverter E023 sets the
2002 [ | J Write Sprocket FF, which initiates the Sprocket signal to the tape trans-
port, causing it to write the check character. The Write Terminate I FF
I is set 0.5 microsecond later, clears the Write Control FF, and initiates
2003 ] I a 14-millisecond delay path to set the Write Terminate Il FF.

9-Track Termination

I During termination of a Write operation on a 9-track tape transport, a

|

I

I I

' |

I I

| ] cyclic code word is written on tape on the fourth cycle of the write timing
I | . chain after the last word received from the computer. On the eighth
! I

[ I

| |

!

I

I cycle of the timing chain after the last word, inverters E022 and E026
clear rank W; of the Write register generating the check character. The

I—-— remainder of the sequence is identical to 7-track termination.

] ward FF (diagram 1-21) are cleared, the Forward signal to the tape
| transport drops, and tape motion stops.

[ !
I ] | | | | s : . s s
If the Write Request FF (diagram 1-7) is re-set within the 10- or 14-mil4
ke 1.0>4053 ke—1.0—k—10—t 2.0 - St— 1.0 —3§ lisecond delay before the Write Terminate II FF sets, the Write sequence
l“'-ﬁrsé: ;;IS%C | F;ﬁ?; | /-;ISEE F;Eg l“hSTESC is restarted from Step 1 of the Write sequence. The Write Motion FF
N and the Forward FF are not cleared and a Nonstop Write results.
k20—l ; P

KSEC
wT2 ‘ 1-10

|

|

] When the Write Terminate II FF sets, the Write Motion FF and the For-
|

|



EO7C _’CT‘_P' EIOS
WFM REQ 2021 1030 v Egig H37A -
BUSY El1S Y021
WRITE 160MS H41-6,7,8 ‘]l WRITE
WRITE REQ 2029 MOTION H378B L ;. CONTROL WFM 1082— 52 E£39C
BUSY E115—O—> 2030 - —Q——31 020b—" Lp oz o 03 LP ~WFM
H3a 7 TRK E126 7 MS
WFM REQ 1088—O—3 2031y £928 wis-2
WRITE REQ ZO28 .% H38A :
WR TERM | 2035 T i (o2 : T WRITE SPROCKET
WR TERM 2 Z037 ar28 mc | STRK E125 7 MS WRITE E0O1 !unmc
p36C /._...«J 136 :ggg F20-12 SYNC 2001 2035 LP: SPKT
zo31——fg013 “zozo——fo3y] L.0. 10570023
2099 WT 3 EOQ1It
zo12 CHECK CHARACTER COUNTER WT 3 _EOlL H30C H26D
201 0—0—— WT3 €011 4 coum{;ggg 7040
WR  REQ  Z029 H3a
zo11 ccct ccce 4 ccca zo41
zons—j—u zaos] 701 & 2012 WFM REQ 2021 WTE Z004
Mot zor2 Ho2 Hos | WT 3 EO11 zoo7
zmo——j—> 20049 2011 2013
zors
7013 7008 WRITE TERMINATION
zo11 r
2012 9TRK E125
£009 WTO 1220 HOBA
W E030 2034 —{F027}— 5
L.0. #103 cee :"n”c‘ 1358 10 MS F24-11
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READ CONTROL

Because of the interdependence of the read control logic and the logic on
other pages, no attempt will be made to define the Read control logic
independently. A general explanation of a Read operation is provided
instead. Refer to the following block diagram for data transfer informa-

tion during a Read operation.
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Refer to the following timing chart for the RT 0 through RT 4 times
referred to in this description.
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READ SEQUENCE

1.

The Read Request FF (diagram 1-7) is set by a Director Func-
tion code with Read bit 08 = "1'". If the tape transport is Not
Busy, the Read Motion FF and the Forward FF (diagram 1-21)
are set. The Forward FF issues the Forward signal to the
tape transport and tape motion begins.

After a 4-millisecond delay to allow for tape acceleration

(44 milliseconds if the tape is at loadpoint, to allow for a gap
in the tape after load point), the output of inverter E086 becomes
"0". This removes the clear-side input to the Z048/49 Read
Sprocket FF which allows the read timing chain to start.

After the tape has moved fo the first character recorded on the
tape, inverter E071 senses a sprocket (any bits on the tape)
and its output becomes ''1'".

After a delay (64, 24, or 14 microseconds, depending on the
recording density selected), FF Z048/49 sets, starting the
read timing chain. RT 0 enables the transfer of the contents
of rank C; to rank Cgy of the longitudinal parity check register
(diagram 1-17). RT 0 also enables the shift of the contents of
rank G1 of the Cyclic Redundancy Check register to rank G2,
At RT 1 the O register is cleared to enable it to accept new
data and the vertical parity check of the character (diagram
1-17) now in the X register (diagram 1-17) is enabled.

At RT 2, if the controller is operating in Assembly mode, a
word goes to the Og rank of the transfer register when the
assembly counter equals 0; when the assembly counter equals
1, a word goes to the 03 rank. In character mode RT 2 enables
transfer of the tape word to the 01 rank.

RT 2 also enables transfer of the character and parity bit from
the X register to the G1 register for CRC check.

At RT 3 the Begin Record I FF (used in the Read Termination
sequence) sets. . Also at RT 3 the X register is cleared for the
next character. The O Full FF sets and the Data Interrupt
signal is sent to the computer.

RT 4 (and Assembly mode) enable the setting of the Assembly
counter.

The computer issues the Read signal which starts the data
transfer counter (diagram 1-9). At DT 1, the transfer of data
from the O register to the data cable is enabled. At DT 1, the
Reply signal to the computer is initiated. The computer drops
the Read signal when it receives the Reply signal. When the
Read signal drops, the data transfer counter and the O Full
FF's clear. The next character causes the sequence to repeat
from step 3. (During a Write operation, the read timing chain
is enabled., RT 0, RT1, and RT 2 permit the read-after-write
capability of the tape transport to perform a longitudinal and
vertical parity check of the character shortly after it has been
written on the tape.)
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READ TERMINATION

When time RT 2 sets the Begin Record I FF in step 6 of the Read sequence, each absence
of a Sprocket pulse causes the output of inverter E080 to become a ""1", enabling the delay

path.

When no more sprockets are sensed (end of record), the delay path (80, 120, or 330 usec,
depending on the density selected), sets the SPAN CRC FF (Z058/59) if the Begin Record
II FF is set and the Backspace motion FF is not set. Following the setting of the SPAN
CRC FF, there is a 120- or 470-usec delay (if 9 track has been selected) before the EOR
1 FF is set. )

The EOR II FF is set 500 usec after the EOR I FF. The EOR II FF enables the longitu-
d]‘.nai and CRC parity check (diagram 1-19) for 1.0 usec after the EOR II FF sets and
before the End of Operation FF sets. The pulse from E044 drops when the 1.0 usec
delay expires, setting the EOP FF,

If a new Read operation is not selected within the next 4 ms, the Read Motion FF is
cleared which, after a 0.5-usec delay, clears the Forward FF and drops the Forward

signal to the tape ‘transport (diagram 1-21).

If a new Read operation is initiated within the 4-ms delay of step 2 of the Read sequence,
the Read Request FF (diagram 1-7) will be re-set and a new Read sequence will start
from step 2. This action results in a mode of operation termed Nonstop Read.

Search Request

The Search request initiates tape motion without data transfer. Each End of Record
starts the End of Operation sequence and when End of Record 2 FF sets, FF Z068/69

sets if no File Mark/Tape Mark has been sensed. Setting Z068/69 clears the EOR 1
and EOR 2 FF's, preventing the EOP FF from setting. When the File Mark/Tape Mark
is detected, Z068/69 does not set, allowing the End of Operation sequence to conclude.
FF Z066/67 prevents the End of Operation sequence from completing, while reading

the LRC and CRC during a backspace or Search Backward (9 track only).

Read Skew Delays

This circuit detects each character as it is received by the X register and delays set-
ting of the Read Sprocket FF and starting of the read timing chain. This delay allows
all data bits in each tape word to reach the X register before the data transfer takes

place. \This is necessary to correct tape skew errors.

ASSEMBLY COUNTER (AK)

The assembly counter synchronizes the transfer of data from the Read register to the
O (Assembly) register. It is set by the A/D mode of operation and a "'1'"" from E057,
which indicates Read Motion and Read Time 4. In Character mode, when AK = 0
(Z074/75 is clear), the contents of the X register is transferred to the O, rank of the
O (Assembly) register at Read Time 2. When AK = 0 and read time = 0, the O register

is cleared to receive another character.

When AK = 0 (Z074/75 is set) and the controller is operating in A/D mode, the contents
of the X register is transferred to the O2 rank of the O register at RT 2. When AK =1,
the contents of the X register are transferred to the O1 rank of the O register at RT 2.
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WRITE REGISTER

The Write register performs the change-on-ones function. The Write register (ranks W1 and W2) toggles to
determine the actual representation recorded on the tape. At each WT 3 (diagram 1-11), a determination is
made by the W, rank of FF's. If the input to a Rank W, FF is a 1", and if the previous output (state of the
corresponding W, FF) was a "1", the new output will be a "0" (a change). If the input is a "1", and if the pre-
vious output (state of the corresponding Rank W, FF) was a "0", the new output will be a ''1" (a change). If the
input is a ''0", the new output is the same as the previous output (no change). At each WT 0 time, the output of

rank W1 is transferred to rank W2 in preparation for the next determination.

Each rank W1 FF is in a Set condition after an odd number of bits has been written by it. A check character bit
is written automatically at the end of the record when rank W1 is cleared and a Sprocket pulse is generated. The
check character bit provides an even parity bit for the track on the tape represented by the set FF.

O Register

The O register consists of two 8 FF ranks which store data as it waits to be synchronized for transfer through
the controller. The O register serves as the Assembly/Disassembly register when the controller is operating
in Assembly/Disassembly mode. During either a Read or a Write operation, rank 1 receives bits 0-5 or 0-7
(depending on whether 7- or 9-track mode is selected) and rank 2 receives bits 8-13 or 8-15.

During a Write operation the contents of the O, rank transfer to the Write register first, via the rank of "B"
inverters; then the contents of O, transfer tothe Write register via the rank of "B'" inverters; then the contents
of O transfer to the Write register via the "B'" inverters. During a Read operation, the O, rank receives the
first character from the Read register andthe O1 rank receives the next character. O1 sends its contents to

bit positions 0 through 5 or 0 through 7 of the controller transmitter cards (diagram 1-3) which sends the data

to the computer. O2 sends its contents to bit positions 8 through 13 or 8 through 15 of the controller transmitter
cards. Rank O2 is not used when the controller is operating in Character mode.
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READ REGISTER

The Read (X) register performs a data stabilization function during a
Write and Read operation. Outputs from this register are gated to the
Parity and File Mark Detection circuits (diagram 1-17) during both a
Read operation and the read-after-write transfer, and to the O register

during a Read operation.

CRC REGISTER

The Cyclic Redundancy Check register receives data words during Read
and Write operations and generates a cyclic code word which (along with
the longitudinal and transverse parity) checks the accuracy of data written
on tape. It is used only during a 9-track operation (i.e. with a 609).

During a Write operation the CRC register receives each 9-bit data char-
acter from the "B'" rank of inverters (diagram 1-15). Each character is
fed into the Gr1 rank of the CRC register. Following the receipt of the
initial character, Rank Gl FF's are set or cleared by one's in the data
character depending on the state of the sz rank. The contents of the G1
register then shift positions; bit zero of G1 register goes to bit position
9 in G2’ bit one goes to bit zero of G2, bit 2 of Gr1 goes to bit 1 of GZ’
and so forth in an end-around shift. The enables for the shift of bits 3,
4, 5and 6 of G;, 2, 3, 4and 5 of G2, are F006 and F005. If F006
enables the shift, it indicates that bit 0 of G, = ''1"", and therefore, bits
3, 4, 5 and 6 of G1 are inverted (complemented) when the shift to G2
takes place. If F005 enables the shift, then bit 0 of G, = "0", and the
bits are not complemented. At WT 2 the contents of G2 are transferred

= X p===N Poe=m P AN

to Gl' At WT 3 another character is transferred to (}1 and at WT 0 the
contents of G1 are shifted to G2 again. The cycle continues toggling the
CRC register until the last character has been transferred to GI' This
last character is shifted to G2, and at this point the contents of G2 deter-
mine the cyclic character. The complemented value of bits 0, 1, 2, 4,
6, 7, and 8, and the true value of bits 3 and 5 are sent to the rank of "B"
inverters which sends the cyclic code word to the Write register which

sends it to the tape unit.

During a Read operation the CRC register receives each data word and
the cyclic word from the X register. The same shifting, adding and
complementing cycle occurs. At the end of the data transfer the contents
of Gl are sent to inverters P016 and P017 (diagram 1-19), If the data
which has been transferred is correct, the contents of G1 will send a "1"
from the set side outputs to P016, except for bit 3 and 5, which will send
zeroes-to P017. Any other arrangement will set the CRC Error FF
(diagram 1-19) if there is Read Motion, the End of Record 1 FF is set
and the End of Record 2 FF is not set.

LONGITUDINAL PARITY CHECK REGISTER

The Longitudinal Parity Check register receives each data word from the
X register. The C1 rank toggles according to the state of the C2 rank
and the state of the bit received, in the same manner as the Write regis-
ter. When the C1 rank receives the Longitudinal parity word, all FF's
in the C1 rank should be clear. If they are not clear, the Parity Error
FF (diagram 1-19) sets.
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BY/0
BR/4
By/¢
BY7S
BY74
BY7%
BU76
Bg7¢
sl
BB
CTEY
BU8Y
BUBY
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BRB
BB/
chol
ce1s
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192y
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LOCATION PAGE
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107¢
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109¢C
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X005
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19
17
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1-13
1=21

TAPE PARITY GENERATION AND CHECKING

The Tape Parity Check circuits provide vertical parity checking for each line of tape data, and longitudinal
parity checking and cyclic redundancy checking for each record of data. The controller checks CRC during Read
operations only, but checks longitudinal and vertical parity during both Read and Write operations. Any tape
parity error sets the Parity Error FF, lights the PARITY ERROR indicator, and is available for a status check.

The Parity Error FF clears whenever a new tape motion operation is initiated, or the controller accepts another

unit select.

The Vertical Parity Check circuit examines the bits present in each line of data as it is sent to the X register
(diagram -1-17) during both a Read and a Read-after Write. If an even number of bits are present in a line and

odd parity is selected, the Parity Error FF sets; if an odd number of pits are present in a line and even parity
is selected, the Parity Error FF sets. A file mark always generates a parity error when the controller is

operating in Binary mode (odd parity).

Longitudinal parity is checked whenever an end of record occurs. The check is made by examining the final

state of the Longitudinal Check register (diagram 1-15).

FILE MARK DETECTION

The File Mark/Tape Mark FF is set at'the end of an operation if a file mark (7 track, 175 in BCD) or tape mark
(9 track, 238) is detected in the X register. The File Mark/Tape Mark FF provides an indication of file mark/

tape mark detection to the computer as Director Status 1 information.

CYCLIC REDUNDANCY CHARACTER ERROR FF

This FF (P022/23) sets when the cyclic character does not leave the CRC register in a 72'78 condition at the
end of each record during a read. When this FF sets, the EOP pulse enables setting of the Parity Error FF.
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DATA LINES

Cables 1A1-1A2 carry the output character and parity bit to the tape trans-
port. Cable 1B1-1B2 carry the input character from the tape transport.
The other signals carried by the cables are defined as follows:

TAPE TRANSPORT RESPONSE SIGNALS

End of Tape

This signal indicates that the tape transport has sensed an end-of-tape
reflective marker. The EOT signal remains on the line until the tape
unit senses Reverse motion or load point.

Write Enable

This signal indicates that a file protection ring is on the tape reel of the
selected tape transport. If this signal is not present, information can be
read from the tape but a Write operation cannot be performed.

Load Point

This signal indicates that the photocells of the tape transport are sensing
a load point reflective marker. The 5-microsecond delay and the LP
(load point) FF assure that the tape transport is on the load point and
allows the tape to move off load point before data transfer can be accom-
plished.

Busy

This signal indicates that the tape is in motion.

Density 556

This signal indicates that the tape transport has been selected for 556 bpi
density operation. If the Density 556 signal and the Density 800 signal are
both absent, a density of 200 bpi is selected.

Density 800

This signal indicates that the tape transport has been selected for 800 bpi
density operation. If the Density 800 and Density 556 signal are both
absent, a density of 200 bpi is selected.

Ready

This signal indicates that a tape transport is selected and is in a Ready
condition.

9 Track

This signal indicates that the controller has selected a 609 tape transport.

TAPE TRANSPORT INSTRUCTION SIGNALS

Write Select

This signal activates the tape transport Write and Read after Write cir-
cuits and turns on the erase-head current.

Forward

This signal starts forward tape motion at a rate of 37-1/2 inches per
second. When the signal drops, tape motion stops.

Reverse

This signal starts reverse tape motion at a rate of 37-1/2 inches per
second. When the signal drops, tape motion stops.

Rewind

This signal starts reverse tape motion at high speed. Tape motion stops
when the photocells in the tape transport sense a load point reflective
marker. When the load point is sensed, the tape reloads itself and the
tape transport becomes a Not Busy.

Rewind Unload

This signal activates the tape transport in the same manner as the
Rewind signal except that it becomes Not Ready immediately, and will
become Ready by manual intervention only.

Density Select

These signals set delays in the tape transport to cause data transfer at
rates of 200, 556, or 800 bpi.

Master Clear (MC)

This signal establishes initial operating conditions in the tape handler by
clearing all previous operating conditions. Tape motion stops immedi-
ately if this signal is issued.

Select Lines

These lines carry the unit select translation to the tape transports. The
tape transport with a Unit Select switch position matching the Unit Select
code will be selected and will send a Ready signal to the controller.

Write Sprocket

This signal is sent to the tape transport with each character to enable’
synchronization of the data transfer.

Forward and Reverse FF's

When set, these FF's initiate tape motion signals to the selected tape
transport. The Forward FF is set by the Write motion FF, Search File
Mark/Tape Mark Forward request FF, or the Read request and Read
Motion FF's. The absence of all of these conditions clears the Forward
FF 4 ms after the setting condition drops. This 4-ms delay allows for
proper positioning of the tape following the operation.

The Reverse FF is set by the Reverse Motion FF and either the Search
File Mark/Tape Mark Backward FF or the Backspace request FF. The
Reverse FF clears 9.5 ms (7-track) or 6 ms (9-track) after the Back-
space request FF or Search File Mark/Tape Mark Backward FF clears.
Clearing the Forward or Reverse FF stops tape motion in the tape trans-
port.

1-20
Rev K



READ 2°

22

2

24

2

26

27

READ

PARLTY BIT

END OF TAPE

WRITE ENABLE

LOAD POINT

- DENSITY S56

DENSITY 800

READY

AND SELECTED

BUSY

9 TRACK

INPUT ouTPUT
181-182 . BUSY E119
A 8364 SFMF' REQ Z09S 1A1-1A2
—> (Mood A33A A
WRITE MOTION EO31 WOoO1 Lood] > 2% weiTe
8 8368 1 FORWARD a338 8
—>>——{poo1] READ REQ 2081 woos—sf oo l—>>—— 2!
READ MOTION Zzo83——O—3 2Z10d A33C c
c B36C B14 woos—sfoo—>>—— 2°
—>>—{oog| WRITE MOTION 2030——O— Z10if. AZ4A o
WRITE TERM 1| 2035 T woo7T——f oo }—I>—— 23
[ B374 A130 MC A348 3
- froo3 WRITE MOTION 2031 wo09s——f oo f—I>—— 24
A34C F
3 8378 SEARCH FWD REQ 2095 uon)—— 2%
—>>—{poo4 ) A3SA z
WO13 Loos] >—— 28
F 837C READ REQ 1089 REV MOTION 2093 a3s8 A
—>>—{jro09| READ MOTION 2089 SFMB REQ Z097 WO 1S oo 7] >— 27
REVERSE A3SC H
z B384A BKSP REQ 2091 Wo17—{ 00g}—D>>—— WRITE PARITY BIT
- (Moo REV MOTION Z093—O—3 2102 A3BA J
Bi2 zo4 Loz >——— WRITE SPROCKET
a 8388 MC A130— ZI0YH A368 K
—> (Moo 7 TRK €031 Loz2d] >—— WRITE SELECT
BKSP REQ 209! G4 El126 B138 A36C L
H B38C SFMB REQ 1097 z101 Lood] >———  FORWARD
—>>———sffoog aoms @ A374a M
B11-12 z103 Lo >—— REVERSE
3 B39A D298 9 TRK
- [Mo17] €108 €127 B158 TOADPOINT E10S A378 N
(102 REWIND REQ I09S o—sf ot 1] >———  REWIND
" B398 p2sc D290 6 Ms
- (Mo 18] €100 £101] 1318 F2a-12 REWIND UNLOAD —X4 AO44 a37C P
TREQUEST {1: A060 o—fL012] >—— REWIND UNLOAD
L 839C E22-8  LP MEMORY Ioge
—> 00 1o Z110 A3 003 D37A I017 A384A s SELECT ONES FROM
5 uSEC  [c39 %5 a00s——O0—sf 10—O—forl—>>—— 200 sPI | BOTH
NFC EO091—3{ Z111 F210 D378 1017 A388 R SELECT SELECT
E21¢C D36A ~{e122] *3 A003>— 556 BPI — 800 BPI
10 10 a4 a004 A38C x
N B40C ; p3zc D314 556 o E264 200 D37C 200 MC  A130 TIE| >—— MASTER CLEAR
P B41A . D38A UNIT 0 KiO!t Lo >—— 0 UNIT SELECT o
>4, i
UNIT 1 K103—L 01 AF—D>>—— 1
A3SC T
UNIT 2 K10S TIE| > 2
NOTE: A404 v
0) NOMINAL VALUES ONLY. UNIT 3 K107 toid > 3 181~
SYSTEMS 'WST BE CHECKED TO ENSURE 408 v F, B2
A MINIMUM OF FNRWARD CREEP OF TAPE
WHILE PERFORM "5 WRITE-BACK SPACE- UNIT 4 K109 ozd] >— 4
WRITE TESTS, ALL UNITS CONNECTED TY w
T GHT
FORwARD CHEEP ﬁic"mu?kmm. UNIT 5 Kitl Loz1]] > 5
PROPER INTERRECORD GAPS, WRITE FETY x
CORREC SEFORE ADISTING 1207+ UNIT & ki13——fozl—>>—— &
Y102, THE ABOVE LISTED TIMES A32e v :
SHOULD GIVE PROPER CREEP, UNIT 7 i1 - N 5 |
1A1,2-1B1,2
8 7TRACK 9TRACK p— FRGOUCT
> A TAPE UNIT INTERFACE 1732-A/8_ _
= C | 60208200 | L
DEVELOPMENT TeeT TacE
DIVISION " l 1-21







TWIST
LOCK
PLUG 783 CBOI
X oA BLK | L BLK LINE /:\ LOAD
g |
Y 6
3 d
z 3 AUX SW
N | NEuTRAL 3 WHT . 82
ON POWER
GRCUND | 3 | GRN SUPPLY
6 j
£ | 8Lk |
L/ O-
2 sV, 19
] L
= F2 s
B 20 15| -20v,i5amP
4
BLK o | common
Fl
RED 2 | 5
1D En—F0 | +zov,3ame
6
o
L _—J

P5A‘| z] TalL_g 9

TO BLOWER TO LOGIC CHASSIS

CONTROL DATA [iie
POWER DISTRIBUTION

DEVELOPMENT
DIVISION




- e ww ww e ww W W ‘w



PART 2

MAINTENANCE

®







B

PART 2

MAINTENANCE

INTRODUCTION

The controller is constructed of standard Control Data components with properties
identical to those of 3000 Series computers, It requires a dust-free, air-conditioned
environment, Blowers cool the controller by drawing air through reusable filters in
the base of the controller cabinet, The filters should be cleaned after every 40 hours

of operation,

For troubleshooting and adjustment procedures of the power supply, refer to the
Control Data Power Supplies Manual,

TABLE 2-1, CONTROLLER SPECIFICATIONS

chassis height 41 in,
chassis depth 6 in,
chassis width 20 in,
chassis weight 200 1b,
total weight of cabinet 550 1b,
heat dissipation 2000 BTU/hr
type cooling blower
power consumption (50/60 Hz, 115v, single phase) 0, 550 KW
line current (50/60 Hz, 208v, 3-phase) 4, 85 amps
breaker size 8 amps
terminator power
(provided by main system) +20 vdc and -20 vdc
TEST MODE

The controller TEST MODE switch, located on the back of the chassis, activates and
deactivates the Test mode. The Test mode provides a means for checking the accuracy
of the hardware which generates the cyclic redundancy character,
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The CRC hardware is checked by activating the Test mode (Up position), selecting
character mode and a 9-track tape transport, generating a cyclic character by writing
a short record, reading the record,including the cyclic code word which was generated,
and then comparing the generated cyclic character with one generated in the computer

program for that record.

This feature is intended for checkout and diagnostic purposes only, and care should
be taken to deactivate the Test mode before attempting normal operation.

CAPACITIVE DELAYS

Capacitive delays in the 1732 controller require periodic maintenance. The frequency
of delay checking must be determined by the 1732 operational reliability, rather than
by hourly standards.

When checking a delay, the location symbol of which contains a test point (active delay),
the scope may be connected directly to the indicated test point (see Figure 2-1).

CONNECT SCOPE TO

B24A AND C28A
824A C28A

[inv] »{ 400}
4 uSEC

CONNECT SCOPE TO

B25A AND C27A
825A CZ?A

Y40l

4/.L$EC
L cie-9,10

Figure 2-1. Active Delays
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When checking a delay, the location symbol of which does not contain a test point
(passive delay), the scope must be connected to the switching logic elements, rather

than to the delay itself (see Figure 2-2).

CONNECT SCOPE TO

C26A AND D30C
C26A C29-6,7 D30C
S

INV > Y402 | INV
0.2 pSEC

Figure 2-2. Passive Delays

Capacitive delays may be adjustable or non-adjustable. Adjustable delays are shown
with an arrow through the delay symbol. The size of the capacitor and the voltage

level it must attain to switch a circuit element determine the time consumed by each

capacitive delay.

Non-Adjustable Delays

Most of the delays in the 1732 are non-adjustable. When they are determined to be
slow or fast (not within 20 percent of the designated value), they must be replaced

by changing cards.

Adjustable Delays

Adjustable delays may be varied by increasing or decreasing the switching voltage
across the capacitor with an adjustable potentiometer on the circuit card. Table 2-2

lists the adjustable delays in the 1732,
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TABLE 2-2. ADJUSTABLE DELAYS

TERM SHEET DELAY TIME LOCATION
Y020 1-11 7 ms H37B
Y021 1-11 160 ms H37A
Y022 1-11 7 ms H38A
Y023 1-11 T usec E19B
Y024 1-11 7 usec E19A
Y025 1-11 10 ms HO08A
Y031 1-11 14 ms HO08B
Y048 1-13 7 usec F32B
Y049 1-13 7 usec F31A
Y050 1-13 10 usec F31B
Y051 1-13 40 usec F32A
Y058 1-13 130 usec H38B
Y059 1-13 80 usec E30B
Y060 1-13 40 usec F35A
Y061 1-13 210 usec F35B
Y062 - 1-13 500 usec E30A
Y070 1-13 4 ms _ E28A
Y071 1-13 40 ms E28B
Y074 1-13 120 usec F23A
Y075 1-13 350 usec F23B
Y080 1-13 50 usec B15A
Y100 _ 1-21 4 ms B13A
Y101 1-21 9.5 ms B13B
Y102 1-21 6 ms B15B

TIMING CHARTS
Figure 2-3, 2-4, 2-5, and 2-6 illustrate the relationship between pertinent controller

circuits which are active during Read, Write, Write File Mark/Tape Mark and Back-

space operations.
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1732 NORMAL READ (ASSEMBLY MODE)

J ERIL, EOP
-
READ REQUEST (Z080/81) — aMS —sb—a
READ MOTION (zog2/83) — —
| I
FORWARD (z100/101) —JP.+_ 4MS
(EOTI) N SO

[
le— 7,17 OR 57 pSEC

|
SPROCKET FF  (z048/49) —. gy S e —

7 uSECSH>_1+33,48 ORI33uSEC>]
1

RT 0 (E050) 4 4 SHIFT 61 » G2, C1+C2
RT 1 (E052) Hpl [N CLR §, VERT PARITY STROBE
"RT 2 (E051) gl M X » 61, f1, 62, c1
SET # FULL CLR X
RT 3 (E060) M 1 SET BEGIN REC 1
B FuLL (B100/101) e
READ SIGNAL (A126) ‘m
DT 0 (1084) ™
DT 1 (1064) M
REPLY (TO16) |
DT 2 (1065) M
AK =0 (2074) 1 —
RT 4 (E057) M M
AK =1 (Z075) I | I
X -+ 152 (E059) M
I .

X - ﬁl (E058)

TERMINATION
LAST SPROCKET
80, 120 OR v

EOR I (Z060/61) 330 pSec H
EOR 11 (Z062/63) 200 pSEC et

EOP (z064/65) 1 pSEC —obf

Figure 2-3. Read Data Sequence
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WRT REQ
(z028/29)
WRT MOT
(z030/31)
WRT CONT
(z032/33)
FRWD
(z100/101)

WT 0
(E009)
WT 1
(E007)

WT 2
(E0CO8)

WT 3
(E011)
wT 4
(E015)

WT 5
(E019)
SPROCKET
(z040/41)
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DATA TRANSFER

WRT SIGNAL
(A127)

DTO
(1084)
DT 1
(Joba)
DT 2
(Jo65)

B FuLL
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TERMINATION

SPROCKET
(z040/ a1

WRITE REQUEST
(2028/29)

CLEAR W
(E022/26
WRITE TERM 1
(z034/35)
WRITE TERM I1
(z036/37)
WRITE MOTION
(z030/31)

LAST WRITE
SIGNAL
v

| T
le——le 4 CYCLES OF WRITE

1_TIMING CHAIN
M K

r~F—_

14.0 MS-7 TRK——l

R s

| S—

Figure 2-4. Write Data Sequence
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FILE MARK / TAPE MARK

WRITE FM/TM REQ (2020/21) —1T" TL
WT 4
WRITE MOTION (z030/31) - 1
fe
F ORWARD (z100/101) T T I
<
160MS —»
] S
WRITE CONTROL  (z032/33) —3
f{
M/ ™™ » W, (1087) Jf_{'l
WT
SPROCKET (z040/41) ] ‘ ] —
wT 5 WT 5
4 CYCLES OF
CLEAR W (E022) <«———— TIMING —>["]
CHAIN
OR 8 FOR
TAPE MARK
TERM 1 "~ (z034/35)
10 MS 9 TRK
14,5 MS 7 TRK R
TERM 2 (z036/37 {f 1
e
TRANSFER LOCKOUT (£102/103) | 2

!

WT 1

Figure 2-5. Write File Mark/Tape Mark
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BACKSPACE

BACKSPACE REQ - (2090/91) ___ T I
BACKSPACE MOTION -(z092/93)._ | S
REVERSE - (2102/03) T , 9.5.M5-7 TRK —I——L-

6 MS-9 TRK
l4 Ms PLUS 7, 17,0R  LAST SPROCKET

SPROCKET - (2048/49) ST usEC————1 [

0.5 WSEC |
RT 0 7 uSEC —ob——m (e |
JJ
|
RT 1 igh —{f Enl |
: |
RT 2 L (c M
JJ ‘
RT 3 m Ir M
JJ I
BEGIN RECORD 1 FF(z070/71) Iy l
2nd CHARACTER |
BEGIN RECORD 2 (z072/73) rr I
, —JJ |
Jd o
EOR 1 (2060/61) 80,120,0R 330 USEC —st 13
JJ —]
EOR 2 (2062/63) {f 500 PSEC ——sb—af—
EOP  (2064/65) 1 USEC —shpf—

Figure 2-6. Backspace
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CABLING INFORMATION

The controller communicates with the data channel via one data cable and one address
cable that fastens to the controller at 1F1 and 1Gl respectively. (See Figure 2-7.)
Pin and signal assignments for these cables are shown in Table 2-3. The data
channel may be extended to another peripheral controller by placing a data cable in
1F2 and an address cable in 1G2. If not extended, place 61-pin terminators on all

unused connectors.

The controller communicates with a tape unit via one output cable and one input cable
that fastens to the controller at 1A1 and 1B1 respectively., Pin and signal assignments
for these cables are shown in Tables 2-4 and 2-5. The controller may be extended to
another tape unit by placing an output cable in 1A2 and an input cable in 1B2 of the
connected tape unit. If not extended, place 24-pin terminators on all unused connec-

tors.
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1A2

1BI

1B2

IF2

162

Figure 2-7.

Controller and Connector Location
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TABLE 2-3. 1700 I/O CHANNEL CABLES, SIGNAL AND PIN ASSIGNMENTS

DATA CABLE

ADDRESS CABLE

SIGNAL PIN SIGNAL
Data Bit 00 ) Al-2 Address Bit 00
01 A3-4 01
02 A5-6 02
03 AT7-8 03
04 A9-10 04
05 B1-2 05
06 B3-4 06
07 B5-6 07
08 | To/From B7-8 08 L From
09 ° A Reg. B9-10 09 J>Q Reg.
10 C1-2 10
11 C3-4 11
12 C5-6 12
13 C7-8 13 > W
14 C9-10 14
15 D1-2 15
Reply D3-4 Read
Reject D5-6 Write
Character Input D7-8 Master Clear
Priorityk D9-10 Program Protect
Unused E1-2 Buffer Active*
E3-4 Timing Pulse#*
E5-6 Unused
E7-8
E9-10
F1-2
F3-4
F5-6 Unused
Unused F7-8 W=0
Termination power F9-10 Termination power

* The 29-pair cables (Two) terminate in 61-pin connectors. Pins F9-10
of each connector are used to provide power to the terminator assembly
and do not connect to lines in the I/O cable.

*% These signals exist in the cables from a BAQ only, and are used by
devices which use the BAQ channel only.
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TABLE 2-4. SIGNAL AND PIN ASSIGNMENTS: OUTPUT CABLE
FROM 1732 TO TAPE UNIT

CONNECTOR 1A1, 1A2
PIN SIGNAL
*A 20 Write
*B 21 Write
*C 22 Write
*D 23 Write
’ *E 24 Write
*F 25 Write
*H (Parity)
*J Write Sprocket
*K Write Select
*L, Forward
*M Reverse
*N Rewind
*P Rewind Unload
*R Density Select (200 bpi)
*S Density Select (556 bpi)
R and S both "1" (800 bpi)
KT Busy
8) Spare
A% Spare
w Spare
#X Master Clear
Y 9 Track
*Z 26 Write
%a 27 Write
b Gnd
* From controller to tape units
*% From tape unit to controller
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TABLE 2-5. SIGNAL AND PIN ASSIGNMENTS: INPUT CABLE
TO CONTROLLER FROM TAPE UNIT

CONNECTOR 1B1, 1B2
PIN SIGNAL
kA 20 Read
*¥B 21 Read
*%C 22 Read
) 23 Read
K 24 Read
A 2% Read
**¥H (Parity)
*kJ ._ Ready and Selected
K End of Tape
KL Load Point
ok ' Write Enable
*%N Density Reply (1 = 556 bpi)
*KP Density Reply (1 = 800 bpi)
*R . -Address 0
*S ‘Address 1
*T Address 2
*U Address 3
* Address 4
KW Address 5
| *X Address 6
*Y Address 7
k7, ' 26 Read
sk 27 Read
b Gnd
* From controller to tape unit
*¥ From tape unit to controller
2-13 Rev A
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PART 3
PARTS LIST

The parts list provides the identification and ordering data necessary for the replace-
ment of electrical and hardware parts for this equipment. The equipment designation,
final assembly number, and equipment name appear at the top of each page. The list

is arranged in disassembly order, using levels of assembly to indicate the relation-

ship of parts.

A typical parts list is shown below:

MAGl4=C 18588000 D MAG14C CENTRAL STORAGE ™MOD
LEVE L¥ PART NO REV DESCRIPTION EFFECTIVITY
] 18515400 B SYSTEM SUB=ASSY
2 18074900 J STOR MODULE ASSY WIRED IN 7731767
3 18074700 G PL TOP STORAGE MODULE
3 18074800 H STACK AND DR DK ASSY WIKED
4 18075000 G STaCcK ASSY WIREp STOR MOpDULE
5 63130100 F PLANE ASSY INNER STOR MODULE IN 127 1/67
6 63702100 J BOARD HLANK MEMORY PLANE 1IN

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 parts breakdown of the equipment.

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

‘ **The date or serial effectivity on which the part is either added (IN) or deleted (OUT)
; in the equipment.
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18455100
PARTNO

18452000

11816500
24547501
18450600
00838200
10127111
10127113
09018412
10127121
10127124
10125106
10126103
10126104
10125606
24550608
24501204
24501605
24502204
245333090
245181901
264518102
18494400
18401004
24515100
24500535
943279

93508030
93508222
93464999
93508555
93508666
93508999
93464000
24524804
24536112
24552309
93943001
24528616
93947006
32586400
18071700
32584800
18494800
17901553
17901555
32585400
09040201
32584200
25152900
32585000
18071800
11412600

C
REV

I» M >

xm OMLCOTTTODTP>POOTTOC>PO O {w]

>PMMC >» T

am W

MODEL 1732A MAG TAPE CONT

EFFECTIVITY

DISTRIBUTION BOX ASSY
PROC SPEC PWR SUP +20V
PLATE WARNING

BOX DISTRIRUTION POWER
NUT U TYPE NOe g=32NC
SCR MACH PaN PHL 6=32
SCR MACH PAN PHL 6=32
SCR MaCH PAN HD PHL NO,¢

SCR MACH PAN PHL 8=32

SCR MACH PAN PHL 8=32

HEXAGON MACHINE SCREW NUTS

INTERNAL TOOTH LOCK WASHERS
INTERNAL TOOTH LOCK WASHERS

PLAIN WASHERS

CKT BRK SP 115V 60oCPS

STRIP TERMINAL

BLOCK, TERMINAL

STRIP MARKER 1 THRU 4

FUSEHOLDER =~ l/4 x 1 l/4 FUSE

CONN FLEXe. CND AND CABLE

CONN FLEX. CND AND CABLE

WIRE LIST DISTRIBUTION goOX

CABLE ASSY POWER 60 CYCLE

CONNECTOR PLUG ELEC MALE

CABLE PWR ELECT 12 6A 5 CONnD

COVER CONNECTOR IN
WIRE ELECTRICAL 14 AWG «0

WIRE ELECTRICAL 14 AWG =2

WIRE ELECTRICAL 14 AWG =9

WIRE ELECTRICAL 14 AWG =5

WIRE FLECTRICAL 14 AWG =6

WIRE ELECTRICAL 14 AWG =9

WIRE ELECTRICAL 16 AWG =0

TERMINALY LUG CRIMP=INSULATED
TERMINALY SOLDERLESS RING

INS S v, 5,8 LG 14 AwG BLK

CONTACTs SOCKET, SERIES <090

INS SLEEVINGy ELEC=BULK

CONNECTOR SOCKET HOUSING

COVER DISTRIBUTION BOX

PANEL CONNECTOR

(SA)

PIN P1vOT

CHASSTS ASSEMBLY 1732 ‘
5=40 SCR THD ROLL PHL H PAN IN
S=40 SCR THD ROLL PHL H PAN IN
CARD SPACER ASSY IN
WASHER LOCK=DISH TYPE IN
ANGLE MOUNTING MOUNTING BAR

MTGes BARy CONNECTOR (g]=42) IN

BRACKET MTG CONNECTOR
FRAME CHASSIS
STRIP, MARKER (Q1=21) IN

3-3

1726767

8/25/67
8/25/67
3721767
0/ 0/00

3721767

3/721/67
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18455100
PARTNO

11412790
25153100
100576
25?53283
10057600
loool800
30094402
30094410
30094406
32586300
30013802
30002201
25151200
18894409
24550900
18090100
24548307
24548311
24548312
24548313
24548314
24500810
24500707
93943001
93947001
18494999
10242401
10242701
10243001
10201801
10201901
10202001
10202501
10202601
10232201
10202801
10203401
10203501
10203601
10232501
10232801
10334401
10203701
10203801
10203901
10005901
10335201
10213501
24406901
24414101

c

MODEL 1732A MAG TAPE CONT

REV

8

A
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Om

STRIP, MARKER (2242)

STRIP MARKER NARROW (01ae21)
EXTRUSION NARROW MARKER STRIP
STRIP MARKER NARROW (22w42)
EXTRUSION NARROW MARKER STRIP
CONN RECEP 30 SOCKET CONTACT
CONN RECEPT 10 CONTACT (RED)
CONN RECEPT 10 CONTACT (BLACK
CONN RECEPT 10 CONTACT (BLUE)
SHEET FILLER CHASSIS

SPACER

CAP FXD ELECTROLYTIC

RIM LATCH-POWER SUPPLY

PANEL SWITCH

SW TGL DPST 2Pos 15a-l20yac
CONNECTOR ASSEMBLY 1gl

WIRE ELEC STRD INS. UL aAPPp
WIRE ELEC STRD INSe. UL APPD
WIRE gLEC STRD INS. UL APPp
WIRE ELEC STRD INS. UL APPpD
WIRE ELEC STRD INSs UL APPp
INSULATION SLEEVING ELECT
PIN TAPER

CONTACTs SOCKETy SERIES 090
CONNECTOR (SOCKET HOUSING)
CARD PLACEMENT MODEL 1732 A
CARD ASSEMBLY TYPE 03A
CARD ASSEMBLY TYPE 04
CARD ASSEMBLY TYPE 05A
CARD ASSEMBLY TYPE 11A
CARD ASSEMBLY TYPE 12A
CARD ASSEMBLY TYPE 13A
CARD ASSEMBLY TYPE 14A
CARD ASSEMBLY TYPE 15A
CARD ASSEMBLY TYPE 20A
CARD ASSEMBLY TYPE 21A
CARD ASSEMBLY TYPE 22A
CARD ASSEMBLY TYPE 23A
CARD ASSEMBLY TYPE 24A
CARD ASSEMBLY TYPE 28A
CARD ASSEMBLY TYPE 29B
CARD ASSEMBLY TYPE 30A
CARD ASSEMBLY TYPE 31A
CARD ASSEMBLY TYPE 32A
CARD ASSEMBLY TYPE 33A
CARD ASSEMBLY TYPE 62
CARD ASSEMBLY TYPE 73A
CARD ASSEMBLY TYPE 77
CARD ASSEMBLY TYPE 97B
CARD ASSEMBLY TYPE 244141

3-4

EFFECTIVITY

IN

IN

IN

IN

3721767

0/ 0/00

0/ 0/00
3/21/67

3/21/67
3/21/67
3/21/67

12719767
12/19/67

1/ 4/68
1/ 4/68

1/ 4/68

1/ 4/68

1/ 4/68

P

o

P
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1732=A 18455100 C MODEL 1732A MAG TAPE CONT
LEVEL PARTNO REV EFFECTIVITY

3 93279079 B CARD ASSEMBLY TYPE C(C82-1
"3 93279080 B CARD ASSEMBLY TYPE CC82-2

3 17678800 A CARD ASSEMBLY TYPE E11

3 50020602 OO CARD ASSEMBLY TYPE 1SC

3 50025700 A CARD ASSEMBLY TYPE 0SA

3 17683900 E CARD ASSEMBLY TYPE P14

3 17684200 A CARD ASSEMBLY TYPE P15

3 17684500 A CARD ASSEMBLY TYPE Pi6A
2 18089900 A CABLE ASSY+s24 PIN

3 24548301 J WIRE ELECT 24 AWG = 0

3 24548303 J WIRE ELEC STRD INS, UL APPp
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18455100

PARTNO

24548305
24548306
24548307
2454831)
24548312
24548313
24548314
24548315
24548316
24548317
24548318
24548319
24548320
24548321
24548322
245648323
24548324
24548325
24548326
24548327
24548328

24548300
24500810

24500707
24512001
18487800
24548301
24548303
24548305
24548306
24548307
24548311
24548312
24548313

24548314

24548315
264548316
24548317
24548318
24548319
24548320
24548321
24548322
24548323
26548324
24548325
24548326
24548327
24548328
24548300
24500810
24500707

'C MODEL 1732A MAG TAPE CONT

REV

aMmeccccccccccLccceccceccccccccccccccccoerommececccccccccccceccccccceccecccccdco

WIRE ELEC STRD INSe.
WIRE ELEC STRD INS.
WIRE ELEC STRD INS.
WIRE ELEC STRD INSe
WIRE ELEC STRD INS,
WIRE ELEC STRD INS.
WIRE ELEC STRD INS.
WIRE ELEC STRD INS.
WIRE ELEC STRD INS.
WIRE ELEC STRD INS.
WIRE ELEC STRD INS.
WIRE gELEC STRD INS.
WIRE ELEC STRD INSe.
WIRE ELEC STRD INS.
WIRE EFLEC STRD INS.
WIRE ELEC STRD INS.
WIRE ELEC STRD INS.
WIRE ELEC STRD INS.
WIRE ELEC STRD INS,
WIRE ELEC STRD INS.
WIRE ELEC STRD INS.
WIREY ELECTyY 24 AWG
INSULATION SLEEVING
PIN TAPER

UL APPD
UL aPPp
uk. APPD
UL ApPPD

UL APPD

Uk APPD
UL aPPp
uk APPD
uk APPD
UL APPD
ULk aPPD
uL aPPD
UL aPPD

Uk APPD

UL APPD
Uk aPPp
UL aPPp
UL aPPD
uL APPD
UL aPPp
UL aAPPp
INSUL2U/ZL
ELECT

CONN RECEP, 4 HOLE PNL MTG 24
CABLE ASSY 1Al 24 PIN

WIRE ELECT 24 AWG =~
WIRE ELEC STR

WIRE gLEC STRD INS.
WIRE ELEC STRD INS.
WIRE ELEC STRD INSe
WIRE gLEC STRD INS.
WIRE ELEC STRD INS.
WIRE gLEC STRD INS.
WIRE gLEC STRD INS.
WIRE gLEC STRD INS,
WIRE ELEC STRD INS.
WIRE EFLEC STRD INS.
WIRE FLEC STRD INS.
WIRE ELEC STRD INS.
WIRE ELEC STRD INS.
WIRE ELEC STRD INS.
WIRE ELEC STRD INS.
WIRE ELEC STRD INS,
WIRE FLEC STRD INS.
WIRE ELEC STRD INS.
WIRE ELEC STRD INS.
WIRE ELEC STRD INS.
WIREs ELECTs 24 AWG
INSULATION SLEEVING
PIN TAPER

3-6

D INS. UL
WIRE pLEC STRD INS.

0

. APPD
uL aPPp
UL APPD
UL aPPp
Ul APPD
ULk APPp

uk aPPp

uk APPD
UL APPp
uL APPD
uk. APPD
uk APPD
uk APPD
uk APPD
ulk. APPD
uk aPPD
uk ApPPD
UL APPD
UL APPD
UL APPD
UL aPPp
UL aPPpD
INSULU/L
ELECT

EFFECTIVITY

P
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1732=A 18455100 C MODEL 1732A MAG TAPE CONT

LEVEL PARTNO REV EFFECTIVITY
3 24512001 C CONN -RECEP, 4 HOLE PNL MTG 24
3 24500808 F INSULATION SLEEVING ELECT IN 0o/ 0/00

2 18526400 A CABLE ASSY 1A2 24 PIN
3 24548301 J WIRE FLECT 24 AWG = 0 ,
3 24548303 J WIRE ELEC STRD INSe UL APPD
3 24548305 J WIRE ELEC STRD INSe. UL aPPD
3 24548306 J WIRE ELEC STRD INSe UL APPD
3 24548307 J WIRE ELEC STRD INS. UL APPD
3 24548311 J WIRE ELEC STRD INSe UL APPD
3 24548312 J WIRE gLEC STRD INS, UL aPPD
3 24548313 J WIRE ELEC STRD INS. UL APPD
3 24548314 J WIRE ELEC STRD INSe UL APPD
3 24548315 J WIRE ELEC STRD INSe. UL aAPPD
3 24548316 J WIRE ELEC STRD INS. UL APPD
3 24548317 J WIRE ELEC STRD INS. UL APPD
3 24548318 J WIRE gLEC STRD INS. UL APPD
3 24548319 J WIRE ELEC STRD INSe. UL APPD
3 24548320 J WIRE ELEC STRD INS. UL APPD
3 24548321 J WIRE ELEC STRD INS. UL APPD
3 24548322 J WIRE ELEC STRD INS. UL APPp
3 24548323 J WIRE ELEC STRD INS. UL APPD
3 245483264 J WIRE ELEC STRD INS. UL APPD
3 24548325 J WIRE gLEC STRD INSe UL APPD
3 24548326 J WIRE ELEC STRD INSe UL APPD
3 24548327 J WIRE ELEC STRD INSe UL aAPPp
3 264548328 J WIRE ELEC STRD INS. UL APPD
3 24548300 J WIREs ELECTs 24 AWG INSULsU/L
3 24500810 F INSULATION SLEEVING ELECT
3 24500707 G PIN TAPER
3 24512001 C CONN RECEP., 4 HOLE PNL MTG 24
3 24500808 F INSULATION SLEEVING ELECT

2 18090900 A CABLE ASSY.24 PIN
3 24548301 J WIRE ELECT 24 Awg = 0
3 24548303 J wIRE ELEC STRD INs, ybL APPp
3 24548305 J WIRE ELEC STRD INS. UL APPD
3 24548306 J WIRE ELEC STRD INS. UL APPp
3 24548307 J WIRE gLEC STRD INS. UL APPp
3 24548311 J WIRE ELEC STRD INS. UL APPD
3 24548312 J WIRE gELEC STRD INS. UL aAPPp
3 24548313 J WIRE gLEC STRD INSe UL APPD
3 24548314 J WIRE gLEC STRD INSe UL APPD
3 24548315 J WIRE ELEC STRD INS. UL APPD
3 24548316 J WIRE ELEC STRD INS. UL APPD
3 24548317 J WIRE ELEC STRD INS. UL aPPD
3 24548318 J WIRE ELEC STRD INS. UL APPD
3 24548319 J WIRE gLEC STRD INS. UL APPD
3 24548320 J WIRE gLEC STRD INS. UL APPD
3 24548321 J WIRE ELEC STRD INSe UL APPD
3 245648322 J WIRE ELEC STRD INSe UL APPD
3 24548323 J WIRE ELEC STRD INS, UL APPD
3 24548324 J WIRE ELEC STRD INS. UL APPD
3 24548325 J WIRE ELEC STRD INS. UL aPPD
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18455100
PARTNO

24548326
24548327
24548328
24548300
24500810
24500707
24512001
24500808
18089800
31000001
31000002
31000003
31000004
31000005
31000006
31000007
3100000g
31000009
31000010
31488811
31000013
31000014
31000015
31000016
31000017
31000018
31000019
31000020
31000021
31000022
31000023
31000024
31000025
31000026
31000027
31000028
31000029
24548393
24548307
24548301
30000902
24500810
24500707
30000901
00865004
24528639
18531200
31000001
31000002
31000003
31000004

TTXTTTPMI XONMXCCLCTTOTOOUTRCTO T TTIDITCT T TTDITTT T OIMNOSTC C O

c

REV

MODEL 1732A MAG TAPE CONT

WIRE ELEC STRD INSe. UL APPD
WIRE ELEC STRD INS. UL APPD
WIRE FLEC STRD INS. UL APPD
WIREs ELECTs 24 AWG INSULeU/L
INSULATION SLEEVING ELECT

PIN TAPER

CONN RECEP, 4 HOLE PNL MTG 24
INSULATION SLEEVING ELECT
CABLE ASSY 61 PIN

WIREs 24GA TWISTy PR. BR=W/RD
WIREY 24GA TWISTs PRe BR=W/YE
WIREy 24GA TWIST, PR, BR.W/BL
WIREY 24GA TWISTy PR, BR=W/GY
WIREy 24GA TWISTs PR. BR=W/BL
WIREy 24GA TWIST, PR, RDeW/RD
WIREy 24GA TWISTy PRe RD=W/YE
WIREs 24GA TWISTs PRe RD=W/BL

WIREs 24GA TWISTs PRe RD=W/GY

wIRE, 24GA TWIST, PR, RDW/BL
WIRE? 24GA TWISTY PR. OR=W/RD
WIREY 24GA TWISTs PRe OR=W/Yg
WIREY 24GA TWISTy PR. OR=W/BL
WwIRE, 24GA TwIST, PR, OR.W/GY
WIREy 24GA TWIST, PR. OR=W/BL
WIREy 24GA TWISTy PRe YE=W/R
WIREs 24GA TWISTy PRe YE=W/YE
wIREy 24GA TwIST, PR, YE-W/BL
WIREy 24GA TWISTs PR, YE=W/GY
WIREy 24GA TWISTs PR. YE=W/BL
WIREy 24GA TWISTy PR, GRwW/RD
WIREy 24GA TWISTy PR. GReW/YE
WIREs 24GA TWISTy PR. GReW/BL
WIREy 24GA TWISTs PR. GR=W/GY
WIRE, 24GA TWIST, PR, GR-W/BL
WIREY 24GA TWISTs PR. BLU"W/R
WIRE? 24GA TWISTs PRe BLU™W/Y
WIRE, 24GA TwIST, PR, BLU=W/B
WIRE?Y 24GA TWISTs PR. BLU=W/B
WIRE ELEC STRD INS. UL APPD
wIRE ELEC STRD INs, uL APPD
WIRE ELECT 24 AWG = o

FEMALE CONTACT

INSULATION SLEEVING ELECT

PIN TAPER

CONNe RECP ELEC 61 PIN CONT
GROM STR REL 0+468 1D

INS SLEEVINGs ELEC=BULK

CABLE ASSY 1Fl 61 PIN

WIREy 24GA TWIST, PR, BR=W/RD
WIREy 24GA TWIST, PR, BR=W/YE
WIREs 264GA TWIST, PR. BR=W/BL
WIREY 24GA TWISTy PR, BR=W/GY

3-8

EFFECTIVITY

IN 7/26/68
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18455100
PARTNO

31000005
31000006
31000007
31000008
31000009
31000010
31000011
31000012
31000013
31000014
31000015
31000016
31000017
31000018
31000019
31000020
31000021
31000022
31000023
31000024
31000025
31000026

. 31000027

31000028
31000029
24548303
24548307
24548301
30000901
30000902
00865004
24500810

24500707
24528639

18091100

31000001
31000002
31000003
31000004
31000005
31000006
31000007
31000008
31000009
31000010
31000011
31000012
31000013
31000014
31000015
31000016
31000017

C MODEL 1732A MAG TAPE CONT
REV

WIREs 24GA TWISTs PR. BR=W/BL
WIREy 24GA TWIST, PR, RD=W/RD
WIREy 24GA TWISTs PRe RD=W/YE
WIREs 24GA TWISTs PRe RD=W/BL
WIREs 24GA TWISTy PRe RD=W/GY
WIREy 24GA TwIST, PR, RD=W/BL
WIRE? 24GA TWISTY PR. OR=W/RD
WIREs 24GA TWISTy PRe OR=W/YE
WIREy 24GA TWIST, PR. OR=W/BL
wIRE, 24GA TWIST, PR, ORaW/GY
WIREY 24GA TWISTys PR, OR=W/BL
WIREs 24GA TWIST, PR. YE=W/R
WIREy 24GA TWISTy PRe YE=W/YE
WwIRE, 24GA TWIST, PR, YE=W/BL
WIREY 24GA TWISTs PR, YE=W/GY
WIREY 24GA TWISTy PRe YE=W/BL
WIREy 24GA TWISTy PR. GR=W/RD
WIRE, 24GA TwIST, PR, GRaW/YE
WIREY 24GA TWISTs PR, GR=W/BL
WIREs 24GA TWISTy PR, GReW/GY
WIREs 24GA TWISTy PR. GR=W/BL
WwIRE, 24GA TWIST, PR, BLU=W/R
WIREs 24GA TWISTy PR. BLU="W/Y
WIREs 24GA TWISTs PR. BLU=W/B
WIREs 24GA TWISTe PR. BLU™W/B
WwIRE ELEC STRD INS, UL APPp
WIRE ELEC STRD INSe UL APPD
WIRE ELECT 24 AWG = 0

CONNs RECP ELEC 61 PIN CONT
FEMALE CONTACT

GROM STR REL 0e468 1D
INSULATION SLEEVING ELECT

PIN TAPER

INS SLEEVINGy ELEC=BULK

CABLE ASSEMBLY 61 PIN

WwIRE, 24GA TwIST, PR, BR-W/RD
WIREs 24GA TWIST, PR, BR=W/YE
WIREs 24GA TWISTs» PR. BRe=W/BL
WIREy 24GA TWISTs PR, BR=W/GY
WIRE, 24GA TWIST, PR, BR.W/BL
WIREy 24GA TWISTs PR. RD=W/RD
WIREY 24GA TWISTs PR. RD=W/YE
WIRE, 24GA TWIST, PR, RD-W/BL
WIREY 24GA TWISTe PR. RD=W/GY
WIREs 24GA TWISTy PRe RD=W/BL
wIRE, 24GA TWIST, PR, ORaW/RD
WIREy 24GA TWISTy PR, OR=W/YE
WIREy 24GA TWISTes PRe OR=W/BL
WIREY 24GA TWISTs PR. OR=W/GY
WIRE, 24GA TWIST, PR, OR.W/BL
WIREy 24GA TWISTy PR, YE=W/R
WIREs 24GA TWISTs PRe YE=W/YE

COENUP T TCTTTTETO> MO MNMIXXCCCTTOTITOTCTTTTTUCCTTRITTDITTTCTE ©
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REV A

18455100
PARTNO

31000018
31000019
31000020
31000021
31000022
31000023
31000024
31900025
31000026
31000027
3%380023
31000029
24548303
24548397
24548301
30000902
00865004
24500810
24500707
30000901
24528639
18531390
31000001

31000002

31000003
31000004
31000005
31000006
31000007
31000008
31000009
31000010
31000011
31000012

31000013

31000014
31000015
31000016
31000017
31000018
31000019
31000020
31000021
31000022
31000023
31000024
31000025
31000026
31000027
3100002g
31000029
24548303

C MODEL 1732A MAG TAPE CONT
REV EFFECTIVITY

WIREs. 24GA TWISTs PR. YE=W/BL
WIREy 24GA TWIST, PR, YE=-W/GY
WIREY 24GA TWISTy PR. YE=W/BL
WIREs 24GA TWISTs PRe GR=W/RD
WIRE' 24GA TWISTs PRe GR=W/YE
WIREy 24GA TWIST, PR, GR=W/BL
WIREY 24GA TWISTe PR, GR=W/GY
WIREes 24GA TWISTe PR. GR=W/BL
wIRE, 24GA TwIST, PR, BLU=W/R
WIREY 24GA TWISTs PR, BLU=W/Y
WIREs 24GA TWISTs PR. BLU"W/B
WIREy 24GA TWISTy PRs BLU"W/B
WIRE ELEC STRD INS, UL APPD
WIRE ELEC STRD INS. UL APPD
WIRE ELECT 24 AWG = 0
FEMALE CONTACT
GROM STR REL 0e468 ID
INSULATION SLEEVING ELECT
PIN TAPER
CONNe RECP ELEC 61 PIN CONT
INS SLEEVINGy ELEC=BULK
CABLE ASSY 1F2 61 PIN
WIRE, 24GA TwIST, PR, BR.W/RD
WIREy 24GA TWISTy PR, BR=W/YE
WIREys 24GA TWISTy PR, BR=W/BL
WIREY 24GA TWISTs PRe BR=W/GY
WIREy 24GA TWIST, PR, BR.W/BL
WIREs 24GA TWISTy PR. RD=W/RD
WIREs 24GA TWISTs PRe RD=W/YE
wIREy 24GA TwlST, PR, RD=W/BL
WIREY 24GA TWISTy PR. RD=W/GY
WIREs 24GA TWISTy PR. RD=W/BL
WIREs 24GA TWISTs» PRs OR=W/RD
WIRE, 24GA TWIST, PR, ORaW,/YE
WIREs 24GA TWISTy PR. OR=W/BL
WIREs 24GA TWISTy PR, OR=W/GY
WIRE' 24GA T“IST’ PR' ORQW/BL
WIREY 24GA TWISTs PR. YE=W/R
WIREy 24GA TWISTs PRe YE=W/YE
WIREs 24GA TWISTs PRs YE=W/BL
WIREy 24GA TWIST, PR, YE~W/GY
WIREY 24GA TWISTy PR. YE=W/BL
WIREs 24GA TWISTy PR. GR=W/RD
WIREy 24GA TWISTy PR, GR=W/YE
WIREs 24GA TWISTy PRe GR=W/GY
WIREs 24GA TWISTy PRe GR=W/BL
WIRE, 24GA TWwIST, PR, BLU=W/R
WIREs 24GA TWIST» PR. BLU™WZY
WIREs 24GA TWIST» PR. BLU"W/B
WIREs 24GA TWISTy PR, BLU=W/B
WwIRE ELEC STRD INS, UL APPD

COTT OO TTCT TR TTTTTTDPMXOMNMIXCCCODDID DT DT
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18455100
PARTNO

24548307
24548301
30000902
24500810
24500707
00865004
30000901
24528639
18494700
24511402
24511403
24511404
24511405
24511406
24511407
24511408
24511409
24511410
24511411
24511412
24511413
24511414
24511415
24511416
24511417
24511418
24511419
24511420
24511421
24511422
24511423
24511424
2451142%
24511426
24511427
24511428
24511429
18894300
2454831
24548312
24548313
24548314
24548315
24548316
24548317
24%48318
24548303
24548305
24548306
24548307
93462000
24548320

C
REV
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MODEL 1732A MAG TAPE CONT

WIRE ELEC STRD INS.
WIRE ELECT 24 AWG =
FEMALE CONTACT
INSULATION SLEEVING
PIN TAPER

uL APPD
0

ELECT

GROM STR REL 0.468 ID
CONNe RECP ELEC 61 PIN CONT
INS SLEEVINGy ELEC=BULK

LOGIC WIRE TAB
LEAD ,ELECTRICAL,
LEAD,ELECTRICAL
LEAD,ELECTRICAL,
LEAD,ELECTRICAL,
LEAD,ELECTRICAL
LEADJELECTRICALY
LEAD,ELECTRICAL,
LEAD,ELECTRICAL
LEAD,ELECTRICAL10
LEAD,ELECTRICAL,11
LEAD,ELECTRICALy12
LEAD,ELECTRICAL 13
LEAD,ELECTRICAL 14
LEAD,ELECTRICAL 15
LEAD,ELECTRICAL 16
LEAD ,ELECTRICAL 17
LEAD,ELECTRICAL 18
LEADZELECTRICAL19
LEAD ,ELECTRICAL,20
LEAD,ELECTRICALy 2]
LEAD,ELECTRICAL +22
LEAD ,ELECTRICAL ,23
LEAD,ELECTRICAL v 24
LEAD ELECTRICAL 925
LEAD (ELECTRICAL,26
LEADJELECTRICAL 27
LEAD,ELECTRICAL 28
LEAD ,ELECTRICAL,29

CONTROL PANELY WIRE

WIRE ELEC STRD INSe

WIRE ELEC STRD INS,

WIRE ELEC STRD INS.

WIRE ELEC STRD INSe.

WIRE ELEC STRD INSe

WIRE ELEC STRD INSe

WIRE ELEC STRD INS.

WIRE ELEC STRD INS.

WIRE ELEC STRD INS.

WIRE ELEC STRD INSe

WIRE ELEC STRD INSe

WIRE ELEC STRD INS.

WX ~N~o U PN

INCH,
INCH,
INCH,
INCH,
INCH,
INCHe
INCH,
INCH,
INCH,
INCH,
INCH,
INCH.
INCH,
INCH,
INCH,
INCH,
INCH,
INCH,
INCH,
INCH.
INCHe
INCH,
INCH.
INCH.
INCH,
INCH,
INCH,
INCH,
TABS
UL aPPp
Uk APPD
uk. APPD
uk APPp
UL APPD
ulk aPPD
UL APPD
ul. APPp
Uk aPPp
UL APPp
UL APPD
uk aPPD

WIRE ELECTRICAL 20 AWG =@

WIRE ELEC STRD INS.

3-11

Uk APPpD

EFFECTIVITY

IN

IN

12/27/67

12727767
12/727/67

12/727/67

12727767
12/27/67
12/727/67
12727767

12/727/67
12727767
12727767
12727/67
12727767
12727767

12727767
12/727/67

12/27/67
12/27/67

12727767

12719767

REV A
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18455100
PARTNO

24548321
24548323
24548324
24548325
24548326
24548327
24500804
24500810
264500707
24548322
24548328
18090400
2454839
31000001
24528612
24500707
24500810
24500808
17896900
18090500
31000002
245483901
24500707

- 24500810

24528612
17896900
24500808
18090600
31000003
24548301
24500707
24500810
24528635
17896900
18092201
00853907
00855129
00856810
25160900
32584900
30121811
24536117
24534806
24501601
24501656
24515636
17981102
24511742
45948504
24515806
18494300
24548307

C MODEL 1732A MAG TAPE CONT
REV

WIRE ELEC STRD INSe UL APPD
WIRE ELEC STRD INS. UL APPD
WIRE ELEC STRD INSe UL APPD
WIRE ELEC STRD INS. UL APPD
WIRE ELEC STRD INS. UL APPp
WIRE ELEC STRD INS. UL APPD
INSULATION SLEEVING ELECT
INSULATION SLEEVING ELECT
PIN TAPER

WIRE ELEC STRD INSs UL APPD
WIRE ELEC STRD INSe. UL APPp
CABLE ASSEMBLY » 1 H1=3 PIN
WIRE ELECT 24 AWG = 0

WIRE, 24GA TWIST, PR, BRaW/RD
INS» SLVs ELEC=BULK

PIN TAPER

INSULATION SLEEVING ELECT
INSULATION SLEEVING ELECT
CONNECTOR RECEP 3 CONTACTS
CABLE ASSY 3 PIN

WIREy 24GA TWISTy PR, BR=W/YE
WIRE ELECT 24 AWG = 0

PIN TAPER

INSULATION SLEEVING ELECT
INSs SLVe ELEC=BULK
CONNECTOR RECEP 3 CONTACTS
INSULATION SLEEVING ELECT
CABLE ASSY, 3 PIN

WIREy 24GA TWISTs PR, BR=W/BL
WIRE ELECT 24 AWG =~ 0

PIN TAPER

INSULATION SLEEVING ELECT
INS SLEEVINGy ELEC=BULK
CONNECTOR RECEP 3 CONTACTS
SWITCH ROT 2.17 POS 1 POL/SEC
WASHER THRUST

BRG SLV FLG «250 ,

BRG SLV~FLG NYLON 376
STRIKE LATCH = PWR SUP
SPACER STRIKER

STRAP GROUND

TERMINALy SOLDERLESS RING
SHIELDy ELECT® BRAIDED=BULK
BLOCK, TERMINAL

BLOCK TERMINAL

LENS INDICATOR LIGHT OIVIDED
LENS INDICATOR COPORATE SW
LENSy IND. LIGHT

1/0 TERMINATION ASSY

LAMP, INCANDESCENT

CONN ASSEMBLY 1E1
WIRE ELEC STRD INS. UL APPD

UMM P>PNMOMMOC TP>TTIITNIOMTCIPCOMTCCOCCC CCO

COPPrICOA»MTC PT >

3-12

EFFECTIVITY

1716767
4/ 8/66

5/ 3/67
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1732~A

LEVEL

18455100
PARTNO

24548311
24548312
24548313
24548314
24528617
93948001
93942001
24552314
24511601
18455700
93464666
93464000
93464222
24500702

24528639
18132601
18132602
18132603
24548301
24548303
24548307
24500707
24500810
17743003
17743002
24528613
45738000
25161711

c

REV

mo CC

o
XoMmaeaegMmocLLimom oaOOOOC O

MODEL 1732A MAG TAPE CONT

WIRE FLEC STRD INSe UL APPD
WIRE ELEC STRD INSe UL aAPPp
wIRE ELEC STRD INs, ulk APPD
WIRE ELEC STRD INS. UL APPD
INS SLEEVINGY ELEC=BULK
CONNECTOR (PIN HOUSING)
CONTACT PIN SERIES ,090

INS SL vy 5/8 LG 10 AWG BLK
LAMPHOLDER

WIRE LIST~ FINAL ASSEMBLY
WIRE ELECTRICAL 16 AWG =6
WIRE ELECTRICAL 16 AWG <0
WIRE ELECTRICAL 16 AWG «2
PIN TAPER

INS SLEEVING»
LEAD ELECT 24
LEAD ELECT 24
LEAD ELECT 24 GA 3 IN BLUE

WIRE ELECT 24 AWG = 0

WIRE ELEC STRD INSe UL APPD

WIRE ELEC STRD INSe UL APPD

PIN TAPER

INSULATION SLEEVING ELECT

LEAD ELECT 18 GA S5 IN BLUE

LEAD ELECT 18 GA 5 IN RED

INS SLEEVINGs ELEC=BULK m
00000000000000000000000000000000
PLATE IDENTIFICATION

ELEC=BULK
GA 3 IN BLACK
GA 3 IN RED

3-13

EFFECTIVITY

IN

N
IN
IN
IN

S5/ 3/67
5/ 3/67
S/ 3767
5/ 3/67
5/ 3/67

2/ 2/67
2/ 2/67
2/ 2/67
2/ 2/67
2/ 2/67

2/ 2/67

2/ 2767

2/ 2767
2/ 2/67
9/15/67
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Rev M

18455200
PARTNO

18452001
24547501
18450600
00838200
10127111
10127113
09018412
10127121
10127124
10125106
10126103
10126104
10125606
24550608
24501204
24501605
24502204
24533300
24518101
24518102
32586400

%1816501
2586500

- 18494401

18071700
32584800
18494800
17901553
17901555
32585400
09040201
32584200
25152990
32585000
18071800

C

REV

I>»T >

‘M o CPe O

FPMMMC>»

x>

MODEL 17328 MAG TAPE CONT

DISTRIBUTION BOX ASSY

PLATE WARNING

BOX DISTRIBUTION POWER

NUT U_TYPE NOes 6=32NC

SCR MACH PAN PHL 6232

SCR MACH PAN PHL &=32

SCR MACH PAN HD PHL NO.6

SCR MACH PAN PHL g8=32

SCR MaCcH PAN PHL B=32

HEXAGON MACHINE SCREW NUTS
INTERNAL TOOTH LOCK WASHERS
INTERNAL TOOTH LOCK WASHERS

PLAIN WASHERS

CKT BRK SP 115V 60CPS

STRIP TERMINAL

BLOCK, TERMINAL

STRIP MARKER 1 THRU 4

FUSEHOLDER = l/4 Xx 1 174 FUSE
CONN FLEX., CND AND CABLE
ONN Xe CND AND caB
govearggsfnfeur?ow gexLE
PROC SPEC PWR SUP ¢29V (SA)
BRACKET MOUNTING POWER SUPPLY
WIRE | IST DISTRIBUTION BoX

- - . i e

PANEL CONNECTOR

PIN PIVOT

CHASSTS ASSEMBLY 1732

5=40 SCR THD ROLL PHL H PAN
5«40 SCR THD ROLL PHL H PAN
CARD SPACER ASSY

WASHER LOCK=DISH TYPE

ANGLE MOUNTING MOUNTING BAR
MTGes BARy CONNECTOR (g1=42)

BRACKET MTG CONNECTOR
FRAME CHASSIS

3-14

EFFECTIVITY

8725767
8/25/67
3/21/67
0/ o/00

3721767
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1732-8 18455200 C MODEL 17328 MAG TAPE CONT

LEVEL PARTNO REV EFFECTIVITY
2 11412600 B8 STRIP, MARKER (01=21) IN 3/21/67

2 11412700 B STRIP, MARKER (22=42) IN 3/21/67

2 25153100 STRIP MARKER NARROW (01a21) ,

3 10057600 A EXTRUSION NARROW MARKER STRIP IN 0/ 0/00
2 25153200 STRIP MARKER NARROW (22-42)

3 10057600 A gXTRUSTON NARROW MARKER STRIP IN 0/ 0/00
2 10001800 S CONN RECEP 30 SOCKET CONTACT IN 3/21/67
2 30094402 CONN RECEPT 10 CONTACT (RED)

2 30094410 CONN RECEPT 10 CONTACT (BLACK

2 30094406 CONN RECEPT 10 CONTACT (BLUE)

2 32586300 SHEET FILLER CHASSIS IN 3/21/67
2 30013802 B SPACER IN 3721767
2 30002201 F CAP FXD ELECTROLYTIC IN 3/21/67
2 25151200 RIM LATCH-POWER SUPPLY

2 18894400 A PANEL SWITCH IN 12719767
2 24550900 A SW TGL DPST 2P0S 15a=120VAC IN 12/19/67
2 18090100 A CONNECTOR ASSEMBLY 1El

3 24548307 J WIRE ELEC STRD INS. UL APPD

3 24548311 J WIRE ELEC STRD INS. UL APPD

3 24548312 J WIRE ELEC STRD INS. UL APPD

3 24548313 J WIRE ELEC STRD INSe. UL APPD

3 24548314 J WIRE ELEC STRD INSe UL APPD

3 .24500810 F INSULATION SLEEVING ELECT

3 24500707 G PIN TAPER

3 93943001 CONTACTy SOCKET, SERIES .090

3 93947001 CONNECTOR (SOCKET HOUSING)

2 18494900 A CARD PLACEMENT MODEL 1732 A

3 10242401 D CARD ASSEMBLY TYPE 03A

3 10242701 D CARD ASSEMBLY TYPE 04

3 10243001 A CARD ASSEMBLY TYPE 05A

3 10201801 B CARD ASSEMBLY TYPE 11A

3 10201901 B CARD ASSEMBLY TYPE 12A IN 1/ 4/68

3 10202001 C CARD ASSEMBLY TYPE 13A IN 1/ 4/68

3 10202501 B CARD ASSEMBLY TYPE 14A

3 10202601 = B CARD ASSEMBLY TYPE 15A

3 10232201 D CARD ASSEMBLY TYPE 20A IN 1/ 4/68

3 10202801 B CARD ASSEMBLY TYPE 21A

3 10203401 B CARD ASSEMBLY TYPE 22A

3 10203501 C CARD ASSEMBLY TYPE 23A

3 10203601 B CARD ASSEMBLY TYPE 24A

3 10232501 A CARD ASSEMBLY TYPE 28A

3 10232801 - B CARD ASSEMBLY TYPE 29B IN 1/ 4/68

3 10334401 B CARD ASSEMBLY TYPE 30A

3 10203701 B CARD ASSEMBLY TYPE 31A

3 10203801 B CARD ASSEMBLY TYPE 32A

3 10203901 B CARD ASSEMBLY TYPE 33A IN 1/ 4/68

3 10005901 A CARD ASSEMBLY TYPE 62

3 10335201 CARD ASSEMBLY TYPE 73A

3 10213501 CARD ASSEMBLY TYPE 77

3 24406901 H CARD ASSEMBLY TYPE 97B

3 24414101 C CARD ASSEMBLY TYPE 244141

3-15 Rev A
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Rev A

18455200
PARTNO

93279079
93279080
17678800
50020602
50025700
17683900
17684200
17684500

C MODEL 17328 MAG TAPE CONT
REV

CARD ASSEMBLY TYPE CC82-1
CARD ASSEMBLY TYPE CC82-2
CARD ASSEMBLY TYPE E11
CARD ASSEMBLY TYPE 1SC
CARD ASSEMBLY TYPE 0SA
CARD ASSEMBLY TYPE P14
CARD ASSEMBLY TYPE P15
CARD ASSEMBLY TYPE P16A

5 S B

18089900 A CABLE ASSYs24 PIN

24548301

J WIRE ELECT 24 AwG = 0

3-16

EFFECTIVITY
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1732=-8 18455200 € MODEL 17328 MAG TAPE CONT

LEVEL PARTNO REV EFFECTIVITY
3 24548303 J WIRE ELEC STRD INS. UL APPD
3 24548305 J WIRE ELEC STRD INS, UL APPD
3 24548306 J WIRE ELEC STRD INSe. UL APPD
3 24548307 J WIRE ELEC STRD INSe. UL APPD
3 24548311 J WIRE ELEC STROD INS. UL APPD
3 24548312 J WIRE ELEC STRD INSe. UL APPpD
3 24548313 J WIRE ELEC STRD INS. UL APPD
3 24543314 J WIRE ELEC STRD INSe UL APPD

45483 RE ELEC STRD o UL APPD

3 Zesis3te J uIRE ERec R0 INS: UL aPPo
3 24548317 J WIRE ELEC STRD INSe UL APPD
3 24548318 J WIRE ELEC STRD INSe UL APPp
3 24548319 J WIRE ELEC STRD INS. UL APPD
3 24548320 J WIRE ELEC STRD INSe. UL APPD
3 245648321 J WIRE ELEC STRD INS. UL APPp
3 24548322 J WIRE ELEC STRD INSe UL APPD
3 24548323 J WIRE ELEC STRD INSe UL APPD
3 24548324 J WIRE ELEC STRD INS. UL APPD
3 - 26548325 J WIRE ELEC STRD INS. UL APPD
3 24548326 J WIRE ELEC STRD INS. UL APPD
3 24548327 J WIRE ELEC STRD INS. UL APPD
3 26548328 J WIRE ELEC STRD INSe UL APPD
3 24548300 J WIREs ELECTs 24 AWG INSULsU/L
3 24500810 F INSULATION SLEEVING ELECT
3 24500707 G PIN TAPER
3 24512001 C CONN RECEP, 4 HOLE PNL MTG 24

2 18487800 A CABLE ASSY 1Al 24 PIN
3 24548301 J WIRE ELECT 24 AWG = 0
3 24548303 J WIRE ELEC STRD INSe UL APPD
3 24548305 J WIRE ELEC STRD INS, UL APPD
3 24548306 J WIRE ELEC STRD INS. UL APPD
3 24548307 J WIRE ELEC STRD INSe UL APPp
3 24548311 J WIRE ELEC STRD INSe UL APPD
3 24548312 J WIRE ELEC STRD INSe UL APPD
3 24548313 - J WIRE ELEC STRD INSe UL APPpD
3 24548314 J WIRE ELEC STRD INS. UL APPpD
3 24548315 J WIRE ELEC STRD INSe UL aPPp
3 24548316 J WIRE ELEC STRD INS. UL APPD
3 24548317 J WIRE ELEC STRD INSe UL APPp
3 24548318 J WIRE ELEC STRD INSe UL APPD
3 24548319 J WIRE gLEC STRD INS. UL APPD
3 24548320 J WIRE ELEC STRD INS. UL APPD
3 24548321 J WIRE ELEC STRD INSe UL APPD
3 24548322 J WIRE ELEC STRD INS. UL APPpD
3 24548323 J WIRE ELEC STRD INSe. UL APPD
3 24548324 J WIRE ELEC STRD INSe. UL APPD
3 24548325 J WIRE ELEC STRD INSe UL APPD
3 24548326 J WIRE ELEC STRD INSe UL APPD
3 24548327 J WIRE ELEC STRD INSe UL APPD
3 24548328 J WIRE gLEC STRD INS. UL APPD
3 24548300 J WIREs ELECT» 24 AWG INSULsU/L
3 24500810 F INSULATION SLEEVING ELECT

3-17 Rev A
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Rev A

18455200
PARTNO

24500707
24512001
24500808
18526400
24548301
24548303
24548305
24548306
264548307
24548311
24548312
24548313
24548314
24548315
24548316
24548317
264548318
24548319
24548320
24548321
24548322
24548323
24548324

24548325

24548326
24548327
24548328
24548300
24500810
24500707
24512001

'+ 24500808

18090900
2454830)

24548303

24548305
24548306
24548307
24548311
24548312
24548313
24548314
24548315
24548316
245648317
24548318
24548319
24548320
24548321
24548322
24548323
24548324

C MODEL 17328 MAG TAPE CONT

REV

cLcceccecccccccccccccccecccer»moomaeccccccccccceccceccccccccccecceccccccccc MG

PIN TAPER

CONN RECEP, 4 HOLE PNL MTG 24

INSULATION SLEEVING ELECT
CABLE ASSY 1A2 24 PIN

WIRE ELECT 24 AWG = 0

WIRE ELEC
WIRE ELEC
WIRE ELEC
WIRE ELEC
WIRE ELEC
WIRE ELEC
WIRE ELEC
WIRE ELEC
WIRE ELEC
WIRE ELEC
WIRE ELEC
WIRE ELEC
WIRE ELEC
WIRE ELEC
WIRE ELEC
WIRE ELEC
WIRE ELEC
WIRE gLEC
WIRE ELEC
WIRE ELEC
WIRE ELEC
WIRE ELEC

WIREv“ELECTo 24 AWG
INSULATION SLEEVING

PIN TAPER

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

INSe
INSe
INS.
INS.
INSe
INSe»
INSe
INS.
INS.
INS,
INS.
INSe
INS.
INS,
INS.
INS.
INS.
INS.
INS»
INS.
INS,
INS.

UL APPD
ulk. APPD
uk APPD
ulk APPD
Uk APPD
UL APPD
ulk APPD
ul APPD
ulL APPD
UL APPD
uk APPD
uk APPD
UL APPD
uL APgD
UL AP
uL APPg
uk APPD
UL APPp
uk aPPp
uk APPD
uk APPD
UL APPD
INSUL2U/L
ELECT

CONN RECEP, 4 HOLE PNL MTG 24

INSULATION SLEEVING

CABLE ASSY,24 PIN

WIRE ELECT 24 A
wIRE ELEC STRD

WIRE ELEC
WIRE ELEC
WIRE ELEC
WIRE ELEC
WIRE ELEC
WIRE ELEC
WIRE ELEC
WIRE ELEC
WIRE ELEC
WIRE ELEC
WIRE ELEC
WIRE ELEC
WIRE ELEC
WIRE ELEC
WIRE ELEC
WIRE ELEC
WIRE ELEC

STRD
STRD
STRD
STRD
STRD
STRD
STRD
STRD

STRD
STRD

STRD
STRD
STRD
STRD
STRD
STRD
STRD

3-18

WG =

INS,
INS.
INSe
INS.
INS»
INS,
INSe
INSe
INS.
INS.
INS.
INS.
INS,
INS.
INS.
INS.
INS.
INSe

ELECT

0

uk APPp
uk APPD
Uk APPD
Uk APPp
uk aPPp
uk apPPp
Uk APPD
uL APPD
UL aPPp
UL APPD
UL APPD
uL aAPPpD
Uk APPD
uL aPPp
ULk APPD
UL APPD
ul. APPD
UL APPD

EFFECTIVITY

P

P =

AR, @ g S o =N



1732-8 18455200 C MODEL 17328 MAG TAPE CONT

LEVEL PARTNO RegV EFFECTIVITY
3 24548325 J WIRE ELEC STRD INSe UL APPD
3 24548326 J WIRE ELEC STRD INSe. UL APPD
3 24548327 J WIRE ELEC STRD INSe UL aPPp
3 24548328 J WIRE ELEC STRD INSe UL APPp
3 24548300 J WIREs ELECTs 24 AWG INSULosU/L
3 24500810 F INSULATION SLEEVING ELECT
3 24500707 6 PIN TAPER
3 24512001 C CONN RECEP, 4 HOLE PNL MTG 24
3 24500808 F INSULATION SLEEVING ELECT
2 18089800 B CABLE ASSY 61 PIN
3 31000001 B WIREs 24GA TWISTy PR. BR=W/RD
3 31000002 B WIREy 24GA TWISTy PR. BR=W/YE
3 31000003 B WIREy 24GA TWISTy PR, BR=W/BL
3 31000004 B8 WIRE® 24GA TWISTs PR. BR=W/GY
3 31000005 B WIREs 24GA TWISTy PR. BR=W/BL
3 31000006 B WIREy 24GA TWIST, PR, RDeW/RD
3 31000007 B WIRE» 24GA TWISTs PR, RD=W/YE
3 31000008 B WIRE» 24GA TWISTs PRe. RD=W/BL
3 31000009 B WwIRE, 24GA Tulgr, PRe RD=W/GY
3 31000010 B8 WIRE, 24GA TWIST, PR, RDaW/BL
3 31000011 B WIREs 24GA TWISTy PR, OR=W/RD
3 31000012 B WIREs 24GA TWISTy PR. OR=W/YE
3 31000013 B WIRE, 24GA TWIST, PR, ORuW/BL
3 31000014 B WIREs» 24GA TWISTy PR. OR=W/GY
3 31000015 B WIREs 24GA TWISTs PR. OR=W/BL
3 31000016 B WIRE, 24GA TWIST, PR, YE=W/R
3 31000017 B WIREs 24GA TWISTy PR. YE=W/YE
N 3 31000018 B WIREY 24GA TWISTs PRe YE=W/BL
: 3 31000019 B WIREs 24GA TWISTy PR. YE=W/GY
3 31000020 B WIRE, 24GA TwIST, PR, YE«W/BL
3 31000021 B WIREY 24GA TWISTs PR. GR=W/RD
> 3 131000022 B WIREs 24GA TWISTs PRe GR=W/YE
3 31000023 B WIREY 24GA TWIST» PRe GR=W/BL
3 31000024 B WwIRE, 24GA TwiST, PR, GR.W/GY
=, 3 31000025 B WIREs 24GA TWISTs PR, GR=W/BL
W 3 31000026 B WIREs 24GA TWISTs PRe BLU™W/R
3 31000027 B WIREs 24GA TWISTs PR. BLU=W/Y
3 31000028 B WIREy 24GA TWIST, PR, BLU=W/B
3 31000029 B WIREs 24GA TwISTs PR, BLU=W/B
- 3 24548303 J WIRE gLEC STRD INSe UL APPp
3 24548307 J WwIRE ELEC STRD INs, uL APPD
™ 3 24548301 J WIRE ELECT 24 AWG =~ 0
. 3 30000902 K FEMALE CONTACT IN 7/26/68
3 24500810 F INSULATION SLEEVING ELECT
s 3 24500707 G PIN TAPER
> 3 30000901 K CONNe RECP ELEC 61 PIN CONT
3 00865004 H GROM STR RfEL Oe468 ID
. 3 24528639 E INS SLEEVINGs ELEC=RULK
f 2 18531200 A CABLE ASSY 1Fl 61 PIN
= 3 31000001 B WIRE, 24GA TWIST, PR, BRaW,RD
3 31000002 B WIREs 24GA TWISTy PR. BReW/YE
.. 3 31000003 B WIREs 24GA TWISTy PR, BR=W/BL

3-19 Rev A
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18455200
PARTNO

31000004
31000005
31000006
31000007
31000008
31000009
31000010

31000011
31000012

31000013
31000014
31000015
31000016
31000017
31000018
31000019
31000020
31000021
31000022
31000023
31000024
31000025
31000026

~31000027

31000028
31000029
24548303
24548307
2454830)
30000901
30000902
00865004
24500810
24500707

24528639

18091100
31000001
31000002
31000003
31000004
31000005
31000006
31000007
31000008
31000009
31900019
31000011
31000012
31000013
31000014
31000015
31000016

C MODEL 17328 MAG TAPE CONT
REV

WIREy 24GA TWISTs PR, BR=W/GY
WIREs 24GA TWISTs PRe BR=W/B|
WIRE, 24GA TWIST, PR, RD=W/RD
WIREy 24GA TWISTy PR, RD=W/YE
WIREs 24GA TWISTs» PR. RD=W/BL
WIREs 24GA TWISTy PRe RD=W/GY
WIRE, 24GA TwIST, PR, RDaW/BL
WIRE?* 24GA TWISTe PR, OR=W/RD
WIREY 24GA TWISTy PRe OR=W/YE
WIREY 24GA TWISTy PR. OR=W/BL
WIREy 24GA TwIST, PR, OReW/GY
WIREy 24GA TWISTy, PR, OR=W/BL
WIREy» 24GA TWISTs PRe YEwW/R
WIREy 24GA TWIST, PR, YE=W/YE
WIREy 24GA TWISTs PR. YE=W/BL
WIREs 24GA TWISTy PRe YE=W/GY
WIREs 24GA TWISTy PR. YE=W/BL
WIRE, 24GA TWIST, PR, GR-W/RD
WIREy 24GA TWISTs PRe GR=W/YE
WIREys 24GA TWISTy PR. GReW/BL
WIREY 24GA TWISTe PRe GR=W/GY
wIRE, 24GA TwIST, PR, GR.W/BL
WIREY 24GA TWISTy PR. BLU"W/R
WIREs 24GA TWISTs PRe BLU™WZY
wIRE, 24GA TwlST, PR, BLU=W/B
WIREes 24GA TWISTy PR. BLU"W/B
WIRE ELEC STRD INSe UL APPD
WwIRE ELEC STRD INs, uL APPpD
WIRE ELECT 24 AWG =

CONNe RECP ELEC 61 PIN CONT
FEMALE CONTACT

GROM STR REL 0.468 ID
INSULATION SLEEVING ELECT

PIN TAPER

INS SLEEVINGy ELEC=BULK

CABLE ASSEMBLY 61 PIN

WIRE, 24GA TWlST, PR, BReW/RD
WIREs 24GA TWISTy PR, BReW/YE
WIREs 24GA TWISTy PR. BR=W/BL

WIRE, 24GA TWIST, PR, BRaW/BL
WIREY 24GA TWISTy PR, RD=W/RD
WIREY 24GA TWISTe PRe RD=W/YE
WIRE, 24GA TWIST, PR, RD=W/BL
WIREs 24GA TWISTy PR, RD=W/GY
WIREs 24GA TWISTs PR. RD=W/BL
wIRE, 24GA TWIST, PR, OR=W/RD
WIREy 24GA TWISTy PR, OR=W/YE
WIREy 24GA TWISTs PR, OR=W/BL
WIREs 24GA TWISTs PR. OR=W/GY
WIRE, 24GA TWIST, PR, OR«W/BL
WIREy 24GA TWISTy PR, YE=W/R

TV TO T DI DTPMOMNMIXXCCCDODOODDN ORI DDTTOTTDOE T ®
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WIREys 24GA TWISTs PRe. BR=W/GY.

EFFECTIVITY
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PARTNO

31000017
31000018
31000019
31000020
31000021
31000022
31000023
31000024
31000025
31000026
31000027
31000028
31000029
24548303
24548307
24548301
30000902
00865004
24500810
24500707
30000901
24528639
18531300

"31000001

31000002
31000003
31000004
31000005
31000006
31000007
31000008
31000009
31000010

31000011

31000012

31000013
31000014
31000015
31000016
31000017
31000018
31000019
31000020
31000021
31000022
31000023
31000024
31000025
31000026
31000027
31000028
31000029

C MODEL 1732R MAG TAPE CONT
REV

WIREs 24GA TWISTy PRe YE=W/YE
WIREs 24GA TWIST» PRe. YE=W/BL
WIRE, 246A TWIST, PR, YE=-W/GY
WIREs 24GA TWISTy PR YE=W/BL
WIREs 24GA TWISTy PR, GR=W/Rp
WIREs 24GA TWISTy PRe GR=W/YE
WIREy 24GA TWIST, PR, GRaW/BL
WIREY 24GA TWISTy» PR, GR=W/GY
WIREy 24GA TWISTy PRe GR=W/BL
wIREy 24GA TwlISTy PR, BLU=W/R
WIREY 24GA TWISTs PR, BLU=W/ZY
WIREY 24GA TWISTy PR. BLU™W/B
WIREs 24GA TWISTy PR. BLU"W/B
WwIRE ELEC STRD INS, uL APPp
WIRE ELEC STRD INSe UL APPD
WIRE ELECT 24 AWG ~ O

FEMALE CONTACT

GROM STR REL 0e468 1D
INSULATION SLEEVING ELECT

PIN TAPER

CONNe RECP ELEC 61 PIN CONT
INS SLEEVINGy ELEC=BULK

CABLE ASSY 1F2 61 PIN

WIREy 24GA TWIST, PR, BR=W/RD
WIREs 24GA TWISTy PR, BR=W/YE
WIRE» 24GA TWISTy PR, BR=W/BL
WIREs 24GA TWISTs» PRe BR=W/GY
WIRE, 24GA TWIST, PR, BRaW/BL
WIREY 24GA TWISTs PR, RD=W/RD
WIREY 24GA TWISTs PRe RD=W/YE
WIRE, 24GA TWIST' PR. RD=W/BL
WIREs 24GA TWISTs PR. RD=W/GY

WIREY 24GA TWISTs PRe OR=W/Rp
WIRE, 24GA TNIST, PR, OR.W/YE
WIREs 24GA TWISTs PR. OR=W/BL
WIREY 24GA TWISTy PRe ORmW/gGY
WIREs 24GA TWISTy PRe OR=W/BL
WIRE, 24GA TWISTy PR, YE=W/R

WIREs 24GA TWISTy PR, YE=W/YE
WIREs 24GA TWISTy PRe YE=W/BL
WIREs 24GA TWISTs PRe YE=W/GY
WIRE,y 24GA TWIST, PR, YE=W/BL
WIREY 24GA TWISTs PR, GReW/RD
WIREy 24GA TWISTy PRe GR=W/YE
WIREy 24GA TWISTy PR, GR=W/BL
WIREY 24GA TWISTe PR, GR=wW/GY
WIREs 24GA TWISTs PRe GR=W/BL
wIRE, 24GA TwlST, PR, BLU=W/R
WIREY 24GA TWISTs PR, BLU™W/ZY
WIREs 24GA TWIST» PR. BLU™W/B
WIRE, 24GA TNIST; PR, BLU=W/B

T TP TI OO TTOTIPMXONIXCCCIDOIIE T DD ©

3-21

WIREs 24GA TWISTs PRe RD=W/BL
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18455200
PARTNO

24548303
24548307
2454830]
30000902
24500810
24500707
00865004
30000901
24528639
18494790
24511402
24511403
24511404
24511405
24511406
24511407
24511408
24511409
264511410
24511411
24511412
24511413
24511414

124511415

24511416
24511417
24511418
24511419
24511420
24511421
24511422
24511423
24511424
24511425

24511426

24511427
24511428
24511429
8894
15838399
24548312
24548313
24548314
24548315
24548316
24548317
24548318
24548303
24548305
24548306

24548307
93462000

- C MODEL 17328 MAG TAPE CONT

REV

OCCCCCCCCCCCC O NI I I IO AN IO TIMIANMITINMAIaN O AamaAaaeErpMX IO MXOC CO

WIRE ELEC STRD INSe
WIRE ELEC STRD INS,
WIRE ELECT 24_AWG =
FEMALE CONTACT
INSULATION SLEEVING
PIN TAPER

uL APPD
uL APPD
0

ELECT

GROM STR REL 0e468 ID

CONNe RECP ELEC 61 PIN CONT
INS SLEEVINGs ELEC=RULK

LOGIC WIRE TAB
LEAD,ELECTRICAL,
LEAD,ELECTRICAL)
LEAD,ELECTRICAL
LEAD,ELECTRICAL,
LEADJELECTRICAL
LEAD+ELECTRICAL »
LEAD ,ELECTRICAL,
LEAD,ELECTRICAL
LEADJELECTRICAL 10
LEAD,ELECTRICAL,11
LEAD,ELECTRICALY) 2
LEAD,ELECTRICAL13
LEAD ,ELECTRICAL,14
LEAD,ELECTRICAL»1S
LEAD,ELECTRICAL,16
LEAD,ELECTRICAL,17
LEAD,ELECTRICAL 18
LEADJELECTRICAL19
LEAD,ELECTRICAL 420
LEAD,ELECTRICALy21
LEAD,ELECTRICALy22
LEAD,ELECTRICAL,23
LEAD,ELECTRICAL,24
LEADJELECTRICAL 25
LEAD,ELECTRICAL,26
LEAD,ELECTRICAL 27
LEAD,ELECTRICAL 28
LEAD ,ELECTRICAL,29

CONTROL PANELY WIRE

WIRE ELEC STRD INS.

WIRE ELEC STRD INS,

WIRE ELEC STRD INS.,

WIRE ELEC STRD INS.

WIRE ELEC STRD INS.

WIRE ELEC STRD INS.

WIRE ELEC STRD INS.

WIRE ELEC STRD INSe

WIRE ELEC STRD INS.

WIRE ELEC STRD INS.

WIRE ELEC STRD INS.

WIRE ELEC STRD INS.

WEE~NO VP WN

INCH,
INCH,
INCH,
INCH,
INCH,
INCH.
INCH,
INCH,
INCHe
INCH,
INCH,
INCHe
INCH,
INCH,
INCHe.
INCH,
INCH,
INCHe
INCH,
INCH,
INCH.
INCH,
INCH,
INCHe
INCH,
INCH,
INCH,
INCH,
TABS
Uk APPD
ul. APPp
UL APPD
UL aPPp
UL APPD
uk aPPp
ULk APPD
uL APPD
Uk APPp
UL APPD
UL aPPp
UL APPD

WIRE ELECTRICAL 20 AWG =0

3-22

EFFECTIVITY

IN

IN

12/27/67
12727767
12/27/67
12/27/67

12/27/67
12/27/67
12727767
12/21/67

12721/67
12721767
12/27/67
127271/67
12727767
12/27/67

127/271/67
12727767

12/727/67
12/27/67

12727767

12/19/67

a -
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PARTNO

24548320

24548321
24548323
24548324
24548325
24548326
24548327
24500804
24500819
24500707
24548322
24548328
18090400
245483p)
31000001
24528612
24500707

24500810

24500895
17896900

18090500
31000002

2454830

24500707
24500810
24528612
17896900
24500808
18090600
31000003
2454830
24500707
24500819
24528635

17896900 -

18092201
00853907

00855129
00856810

25160900
32584900
30121811
24536117
24534806
24501601
24501656
24515636
17981102
24511742
45948504
24515806
18494300

c
REV

T MMOCTP>PNIDMMAOGC DP>PTTM NMeogMDCPCCOETITCCCCCC C

OPPrICEOPMNOPT >

MODEL 17328 MAG TAPE CONT

EFFECTIVITY

WIRE ELEC STRD INS. UL APPD
WIRE ELEC STRD INSe UL APPD
WIRE ELEC STRD INS. UL APPD
WIRE ELEC STRD INSe UL APPD
WIRE ELEC STRD INSe UL APPD
WIRE ELEC STRD INS. UL APPD
WIRE ELEC STRD INS. UL APPD
INSULATION SLEEVING ELECT
INSULATION SLEEVING ELECT

PIN TAPER

WIRE ELEC STRD INS. UL APPD
WIRE ELEC STRD INS. UL APPD
CABLE ASSEMBLY , 1 H1=3 PIN
WIRE ELECT 2% AWG = 0

WIRE, 24GA TwIST, PR, BRaW/RD
INSy SLVy ELEC=BULK

PIN TAPER

INSULATION SLEEVING ELECT
INSULATION SLEEVING ELECT
CONNECTOR RECEP 3 CONTACTS
CABLE aASSY 3 PIN

WIREs 24GA TWISTy PRe BR=W/YE
WIRE ELECT 24 AWG = 0

PIN TAPER

INSULATION SLEEVING ELECT
INSes SLVs ELEC=BULK

CONNECTOR RECEP 3 CONTACTS
INSULATION SLEEVING ELECT
CABLE ASSY, 3 PIN

WIREs 24GA TWISTs PRe BR=W/BL
WIRE ELECT 24 AWG - 0

PIN TAPER

INSULATION SLEEVING ELECT

INS SLEEVINGy ELEC=BULK
CONNECTOR RECEP 3 CONTACTS
SWITCH ROT 2-17 POS 1 POL/SEC
WASHER THRUST

BRG SLV FLG 250

BRG SLV=FLG NYLON 4376

STRIKE LATCH = PwrR SUP

SPACER STRIKER

STRAP GROUND

TERMINALs SOLDERLESS RING IN
SHIELDs ELECTY BRAIDED=BULK IN
BLOCK, TERMINAL

BLOCK TERMINAL

LENS INDICATOR LIGHT DIVIVED
LENS INDICATOR COPORATE SW
LENSs INDe LIGHT

1/0 TERMINATION ASSY

LAMPy INCANDESCENT

CONN ASSEMBLY 1E1

3-23

1716767
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18455200
PARTNO

24548307
24548311
8
s424adls
24548314
24528617
93948001
93942001
24552314
24511601
18455700
93464666
93464000
93464222

24500702
24524804

24528639

18132601

18132602
18132603
24548301
24548303

24548307

24500707
24500819
17743003

17763002
24528613

45738000 0

25161711

C MODEL 17328 MAG TAPE CONT

REV

moecceG Co

XZOMO OMOACL LR DDEMLOOOOOTC O

WIRE ELEC
wIRE ELEC
WIRE ELEC
WIRE ELEC
WIRE ELEC

STRD INS.
STRD INs,
STRD INS.
STRD INSe
STRD INS.

uL
ubk
uL
uL
Ut

APPD
APPD
APPD
APPD
APPD

INS SLEEVINGs ELEC=BULK
CONNECTOR (PIN HOUSING)
CONTACT PIN SERIES ,090

INS SLVy 5/8 LG 10 AWG BLK
LAMPHOLDER

WIRE LIST~ FINAL ASSEMBLY
WIRE ELECTRICAL 16 AWG =¢
WIRE ELECTRICAL 16 AWG =0
WIRE ELECTRICAL 16 AWG =2
PIN TAPER

TERMINALs LUG CRIMP=INSULATED
INS SLEEVINGy ELEC=BULK
LEAD ELECT 24 GA 3 IN BLACK
LEAD ELECT 24 GA 3 IN RED
LEAD ELECT 24 GA 3 IN BLUE
WIRE ELECT 24 AWG = ¢

WIRE ELEC STRD INSe UL APPp
WIRE ELEC STRD INSe UL APPp
PIN TAPER

INSULATION SLEEVING ELECT
LEAD ELECT 18 GA 5 IN BLUE
LEAD ELECT &8 GA S IN RED
INS SLEEVINGs ELEC=BULK

00000000000000000000000000000000

PLATE IDENTIFICATION

3-24

EFFECTIVITY

IN

S/
5/

5/
S/

S/

3/67
3/67

/67
/767

3767

5/ 3/67

2/ 2/67
2/ 2/67
2/ 2/67
2/ 2/67
2/ 2/67
2/ 2/67
2/ 2/67

2/ 2/67

2/ 2/67
2/ 2767
9/15/67

Pan=N
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a asy

17 DOCUMENT NO. | REV.

@.tCUNTRUL DATA CARD PLACEMENT CP . 150000
cdh'éoau‘faqn - — - - — 1 C,
COMPUTER DIVISION | CHASSIS: 1732 MAG. TAPE CONTROLLER seer oo
LOCATION CA;gGTlng A B c ) FiND NO. [ LoCATION CA;(())GT'(v:pE A 8 c ) FIND NO.
A01 24A  |1105 1106 13 A19 [21A £022 E026 10
A02 24A |1110 1111 13 A20 |20A E036 | 1085 |E028 [2086 9
A03 23A |1070 1064 12 A21
A04 22A |1084 1065 11 A22  [22A E044 11
A05 334 |0100 0101 19 A23  |32A W008 W009 18
A06 11A  |1066 4 A24  |32A W010 W01l 18
AO07 32A  |o102 0103 18 A25 |32A w012 WO013 18
A08 334 |K042 K043 19 A26  [32A Wo014 w015 18
~A09 124 |1087 5 A27  |32A w016 w017 18
A10 11A  |E037 4 A28 11A E003 4
A1l 11A  |E012 4 A29 |30A w028 | wo29 {wo30 | wo31 | 16
A12 32A  |Wo000 w001 18 A30 |30A wo32 | wo33 |wo34 | woss | 16
A13 324 |W002 W003 18 A31  |[30A w036 | wo37 |z048 | zo49 | 16
Al4 32A  |woo4 W005 18 A32 |IsC L022 1023 31
A15 32A  |W006 w007 18 A33  |1BC 1000 | L001 |L002 31
A16 30A |W020 Wo021 |wo022 WWo023 |16 A34 |ISC 1003 | L004 |L.005 31
A17 30A |W024 | wo25 |wo26 WW027 |16 A35  |ISC 1006 | 1007 |1.008 31
A18 11A |E005 4 A36 |ISC  |L027 | L1028 |L009 31

FORM 882A




a a8y

| DOCUMENT 'NO. | REV.

{E ‘CUNTROL DATA CARD PLACEMENT 1CP! 1nasono -
' CORPORATION gud ;

COMPUTER DIVISION | CHASSIS: 1732 MAG., TAPE CONTROLLER SHEET 3 OF 21'
#—LOCA'HON ~CA:;gG1I’?(PE A 8 ¢ 0 Fino No. Bocation | LOGIC | 8 c o FIND NO.

A37 Isc |Loi0 | ro11 |roi2 31

A38 sc  |Lo13 | ro1s |Lo1s5 31

A39 ISC |Loi16 | L017 |Lo018 31

A40 sc |ro19 | roz2o0 |ro21 31

A41 62 Li124 | L125 | L126 27

A42 62 L127. 27

. - R —

FORM 5.2A
PN -



™

G a9y

£ |4 v 7 7 Ty
' +s D ’ o ’_' T T T T DOCUMENT NO. | REV.
.E.‘CUNTROL DATA CARD PLACEMENT CP :
CORPOR AT ON p - — l 18494900 —
COMPUTER DIVISION | CHASSIS: 1732 MAG. TAPE CONTROLLER SHEET 4 OF 71
FLOCATION CA:(?GT’SPE A B c 0 Fino no Jrocation | LO9E 1 A B c ) FIND NO.
BO1 32A 0106 0107 18 B19 28A P006 P007 | P0O08 14
B02 31A 0108 0109 17 B20 28A P003 P004 | P005 14
B03 20A 1080 1081 1073 1062 9 B21 28A P0O00 P001 | P0O02 14
B04 20A 1063 1068 A034 |EO10 9 B22 33A P020 P021 19
BO05 29A F006 1067 1097 15 B23 24A EO070 E072 13
B06 11A 1057 4 B24 24A P013 PO15 13
BO7 30A K090 K091 | 2068 {72069 16 B25 21A E088 E089 10
B08 28A 1001 1096 1107 14 B26 31A X000 X001 17
-B09 30A 0104 0105 | z098 |Z099 16 B27 31A X002 X003 17
B10 E1l1l Delay 24 B28 31A X004 X005 17
B1l1 T Delay 22 B29 31A X006 X007 17
B12 33A 72102 Z103 19 B30 31A X008 X009 17
B13 978 Y100 Y101 20 B31 31A X010 X011 17
B14 33A 7,100 Z101 19 B32 31A X012 X013 17
B15 97B - ;;80 Y102 20 B33 31A X014 X015 17
B16 22A P_(.)-OQ 1118 11 B34 31A X016 X017 ~ 17
I SR A S (et Saelsis NS s —
L_%i_ 1 ‘.4,3A NOO09 B0838 12 >.B35 15A E_0_43 -8
B18 20A PO10 EO068 | P014 |[NO1O 9 B36 OSA LMOOO MO0O1 | MOO2 ) } 0 ]




| .@_lcomm DATA

CORPOR A}" 1 O'N s
CHASSIS:

CARD PLACEMENT

1732 MAG, TAPE CONTROLLER

g e

CP.

i

T DOCUMENT NO.

18494900

REV.

C

4

EU #COMPUTER DIVISION R SHEET 5 OF 21
g LOCATION CA;SGT";PE A B c FIND NO JLocATION CA;gGTlspE 8 c 0 FIND NO.

B37 OSA MO003 MO004 | M005 30 _

B38 OSA MO0OO06 MOO7 | M0OS8 30

B39 OSA MO17 MO018 | M0O0O9 30

B40 OSA MO10 MO012 30

B41 OS:% MO13 MO14 | MO19 30

B42
19
]
S

e

MM M & B La @ LEa

—~




S-¥

a asy

R

CUNTWUWA CARD PLACEMENT | pocumenT w0 LRey
cowpdﬂnnoru - - C P l 18494900 C/
COMPUTER DIVISION CHASSIS: 1732 MAG., TAPE CONTROLLER SHEET‘ 5 oF 21
0 LOCATION “;gGT'f;PE A B c 0 FIND NO. jLOCATION CAlli_(c))GTl'spE A ) c 0 FIND NO.
co1 30A |K100 | K101 [ K102 |[K103 | 16 c19 |[32A 0010 0011 18
Co2 30A | K104 | K105 | K106 |K107 | 16 C20 |32A 0020 0021 18
Co3 30A | K108 | K109 |[K110 |K111 | 16 c21 |32A 0030 0031 18
Co4 30A |K112 | K113 | K114 |K115 | 16 Cc22 | 32A 0040 0041 18
Co5 114 | 1119 4 c23  |32A 0050 0051 18
C06 14A | I115 7 C24 | 32A 0060 0061 18
co7 20A | 1125 1126 |I128 |E042 |9 C25 |32A 0070 0071 18
Co8 28A | 1127 E041 | z084 14 c26 |12A E058 5
- Co9 32A | Zz122 Z123 18 c27 |11A 1071 4
C10 32A |[Zz120 Z121 18 c28 [11A 1069 4
C11 33A | z124 7125 19 Cc29 [33A 0002 0003 19
C12 24A | E040 1050 13 Cc30 |32A 0012 0013 18
C13 28A [N007 | N0O8 |NO003 14 Cc31 |32A 0022 0023 18
C14 28A |[N004 | N0O5 |NO0O6 14 c32 |32A 0032 0033 18
C15 28A |N000 | NOO1 |NO002 14 C33 |32A 0042 0043 18
C16 Cc34 |[32A 0052 0053 18
T C17 11A |1058 4 Cc35  |32A 0062 0063 18
c18 32A | 0000 0001 18 Cc36 |32A 0072 Qo073 18

FORM 582A




' T Pp——— _Tr —— o—— o1 11 M o - 1 S S voemw e
DOCUMENT NO. | REV.
2| CONTROL DATA CARD PLACEMENT CP
(:‘P CORF’ORATION - 18494900 C/
< .
. CUMPUTER DIVISION | CHASSIS: 1732 MAG. TAPE CONTROLLER PP —
LOGIC LOGIC

LOCATION CARD TYPE A C FIND NO. BLOCATION CARD TYPE A 8 (o} [s] FIND NO.

C37 13A | E059 6

C38 11A | 1072 4

C39 31A | z110 7111 17

C40

Cal 04 V001 2

C42 03A | V000 1
S
]
(o))

%ﬁ“?&x - B




L-Y

g Ay

Y
i

.E.\CUNTROL DATA CARD PLACEMENT CP | DocuMENT No. | Rew
D 18494900
EEEMP“"R DIVISION | CHASSIS: 1732 MAG. TAPE CONTROLLER SEET 8 oF o1

LOCATION c‘:gGT'f;PE A 8 c 0 Fino NO. ffLocaTion CA:SGT'SPE A ) c 0 FIND NO.

D01 20A | 1046 1051 | E054 |1054 9 D19 | 214 1003 1008 10

D02 23A | 1053 1031 12 D20 | 22A 1017 1004 11

D03 23A | 1039 1036 12 D21 | 20A E130 | E131 | Z130 9

D04 20A | 1100 1041 | 1052 |I074 9 D22 | 12A 1014 5

D05 23A | E109 1091 12 D23 | 29B 1013 1018 | 1010 15

D06 30A | K060 | K061 | K056 |K057 | 16 D24 | 20A 1019 1005 | 1095 1112 9

DO7 28A | 1037 1040 [ 1055 14 D25 | 22A 1002 E032 11

D08 29B | 1045 1059 | I056 15 D26 | 11A 1032 4

D09 33A | K030 K031 19 D27 |24A 1038 PO11 13

D10 33A | K040 K041 19 D28 | 11A E126 4

D11 15A | 1093 8 D29 | 20A E047 | E108 [ E100 | E101 | 9

D12 21A | A130 A009 10 D30 |29B A129 | E123 | 1048 15

D13 32A | K000 K001 18 D31 |21A E113 E116 10

D14 31A | K002 K003 17 D32 | 21A E120 E112 10

D15 31A | K004 K005 17 D33 |21A E115 E124 10

D16 141 Delay 23 D34 |11A E127 4
| D17 | 214 Do 1015 10 | D35 |11A E125 B 4

D18 21A | 1009 1012 10 D36 |29B E106 | E094 | E013 15

rorM 8824




e —— e ——— ——— - mp—— -

T DOCUMENT NO. [ REV.

CONTROL, DATA |
j E ' O/ | CARD PLACEMENT CP| 18494900 C
CO/RPIRAT N !
. 4
. COMPUTER DIVISION CHASSIS: 1732 MAG. TAPE CONTROLLER SHEET 3 OF 21
2 LOCATION LoGIC A 8 c Y Fino no. JLocaTion | LOGIC A 8 c 0 FIND NO
9 CARD TYPE CARD TYPE ;
D37 20A E102 E913 El111 (Z016 9_ B
D38 21A El14 1092 10
D39 28A EO51 EO000 | I035 14
D40 E1l1 Delay 24
D41 04 V003 2
D42 05A V002 3
»
L}
-]
FORM 802A

AR, S g Sa &a Ga L. s <=



6-¥%

a asy

L € 7 o ’ :
.Zi- CQNTR‘OK DATA CARD PLACEMENT cp ; DOCUMENT NO. | REV.
CORPORATION mu | 18494900 C
COMPUTER DIVISION CHASSIS: 1732 MAG. TAPE CONTROLLER SHEETJ 10 oF 21
ﬁ\.oc;mou CA;SG,;?!PE A B c 0 Fino no. Brocation | LO9IC | A 8 c 0 FIND NO.

EO1 32A Z020 Z021 18 _E19 97B Y024 Y023 20
E02 32A 7028 Z029 18 E20 22A E021 E018 11
EO03 32A 2080 2081 18 E21 21A E002 E105 10
E04 21A 1020 1089 10 E22 CcC82-1 Delay 25
EO05 32A Z090 Z091 18 E23 23A E080 E081 12
EO06 32A Z092 Z093 18 E24 11A E035 4
EO07 29B F024 F025 | F026 15 E25 11A E039 4
E08 20A 1088 Z085 | 1023 1033 9 E26 22A E110 E060 11
EO09 29B E079 1094 E023 15 E27 28A E085 E086 | E087 14
E1l0 32A P022 P023 18 E28 97B Y070 Y071 20
E1l1l 31A K052 K053 17 E29 33A Z060 2061 19
E12 32A K022 K023 18 E30 97B Y062 Y059 20
E13 21A 1022 1021 10 E31 32A Z062 Z063 18
E1l4 32A K020 K021 18 E32 31A Z064 Z.065 17
E15 21A 1026 1027 10 E33 20A E061 E090 | E098 EO015 9
E16 21A 1049 Z014 10 E34 13A E091 6

T E1L7 32A 72042 7043 18 E35 21A E092 E096 10
E18 30A Z044 Z045 | Z024 (2025 16 E36 30A Z070 Z071 | Z072. Z073 16

FORM 882A




2l & CONTROL DA CARD PLACEMENT CP ! o e
CORPORATION S -
C COMPUTER DIVISION | CHASSIS: 1732 MAG. TAPE CONTROLLER SWEET 11 OF 21
g—t.ocmw CA;CO)GTKY:PE A B c 0 Fino o fliocaTiow | cOGIC B c ) FIND NO.
E37 33A | z082 7083 19
E38 11A | E065 4
E39 20A |E083 | zo015 | E033 |E034 |9
E40 21A | E121 E119 10
E41 12A | E080 5
E42 12A | E082 5
0
o

FORM 8582A

Al AR A M Ea

SN




T

a sey

@.‘CUNTROL DATA CARD PLACEMENT CP lI POCUMENT O R;,v'
CORPORATION puu J 18494900 —

COMPUTER DIVISION | CHASSIS: 1732 MAG. TAPE CONTROLLER SHEET 12 OF 21
IE:t.oumou “;gs;spﬁ A c 0 Fino o flocation |, L991S | a ) c ) FIND NO.

FO1 13A A040 6 F19 20A E004 E007 | E062 E014 9

F02 23A A041 A042 12 F20 T3A Delay 21

F03 23A A043 A044 12 F21 20A EO071 E084 | E067 E122 9

F04 23A A045 A046 12 F22 20A A107 A108 | A109 A1l10 9

F05 11A A050 4 F23 97B Y074 Y075 20

F06 23A A047 1116 12 F24 73A Delay 21

FO7 E1ll Delay 24 F25 32A Z058 Z059 18

Fo08 20A PO16 P018 | A0O11 |A033 9 F26 32A Z074 2075 18

F09 11A A060 4 F27 30A Z066 Z076 20717 16

F10 29B A032 A003 | 1082 15 F28 31A 2050 Z051 17

Fl1 11A E001 4 F29 31A 2052 Z053 17

F12 31A 2000 7001 17 F30 31A Z054 2055 17

F13 31A 2002 Z003 17 F31 97B Y049 Y050 20

F14 31A 72004 B 7005 17 F32 97B Y051 Y048 20

F15 29B E017 Z017 | E038 15 F33

F16 14A E020 7 F34 3_91?3_ E%E_ E095 | E082 L 15

F-17 11A E009 4 F35 97B Y060 Y061 -20
_51—8“ ‘—3-"1A Z006 Z007 17 F36 23A E057 E066 » | 1_? ]

FORM 5824




&

CONTROL, DATA |

CORPORATION

CARD PLACEMENT

JCP

DOCUMENT NO.

REV.

C

18494900
EJ FCUMPUTER DIVISION CHASSIS: 1732 MAG. TAPE CONTROLLER SHEET 13 OF 21
o | vLocaTion u;gcr'sps A 8 c 0 FIND NO. JLOCATION CA;gG'IlsPE B c o FIND NO.
F317 23A E045 E046 12
F38 23A E097 EO19 12
F39 29B EO053 E055 | A010 15
F40 73A Delay 21
Not avajlable f Card
F41 Placembent, Used for
termingting unysed
F42 connecfor wires.
S
]
[y
[\
FORM 882A

AR, S S S Eea  sea s

Poa=eN




a a9y

4|

COMPUTER DIVISION

control, oATA R

CORPORATION

CARD PLACEMENT

CHASSIS:

1732 MAG, TAPE CONTROLLER

!
4C Pi 18494900
|

~ | DOCUMENT NO. [REV.

C

SHEET 14 oOF 21

K
]
ey
w

LocaTion | =0%C | A B c 0 Fino no ffLocation | LOGIC | 4 ) c o FIND NO.
GO1 Not avgilable fqr Card G19 P16A RO11 RO12 29
GO2 Placentent. Uged for G20 |Puac |ToO11 TO12 28
GOo3 termin*ting unysed conhector wfires, G21 P14C T000 TOO1 28
G04 G22 P16A ROOO R0O01 29
Interrupt Line
GO05 P15 termindtor 32 G23 P14C T002 T003 28
GO06 gloz;c.caé‘g ielr?‘t}.)le fqr Card _G24 P16A R002 R063 29
GO07 23A B041 PO17 12 G25 P14C T004 T005 28
G038 12A A118 5 G26 P16A R004 R0OO05 29
G69 11A 1099 4 G217 P14C T006 TO007 28
G10 12A 1075 5 G28 P16A RO06 R007 29
Gl1 15A A160 8 G29 P14C T008 T009 28
G12 12A 1076 5 G30 P16A R0O0O8 R0O09 29
G13 11A 1098 4 G31 P14C TO10 - TO18 28
Gl4 12A E104 5 G32 P16A RO10 R100 29
G15 P16A RO15 29 G33
G16 P14C TO15- 28 G34 lF‘lﬁA R101 ‘R107 29
T G17 P16A RO13 RO14 29 G35 P16A R108 R109 .29
G18 P14C TO13 TO14 28 G36 P16A R110 R116. 29

FORM 882A




- DOCUMENT NO. REV.

B & 1l | CONTROL DATA CARD PLACEMENT CP .
2 CORPORATION - 18494900 -
o COMPUTER DIVISION CHASSIS: 1732 MAG. TAPE CONTROLLER SHEET 15 oOF 21

LOCATION CA;[())GTlgPE A B c 0 FIND NO. flLOCATION cA;gG;Spe A ) c ) FIND NO.

G37 P16A R117 R118 29

G38 P16A R119 R120 29

G39 P14C TO16 TO17 28

G40% P14C T032 28

G41* P14C ' T033 28

G425k P14C T030 T031 28
NN
1
w»

*Note: ]Add P14 |card to [G41 for pingle Cable Intdrrupt

System [1K1). Remove [P14 cardls from

G40 and]G42,

*%Note] For three Interrupt Cablg Systerh 1H1 (FJOP);

1J1 (Algrm); 1K} (Data Jnt.) Reyerse the

above pgocedurd: Remoje P14 from G41;

Add P14's to G49 and G42,

b ———

FoRM S82A
—, F Y y N AR PN PN P =N — o



ST-%

a asy

FORM S82A

Y Y oty
E ‘CONTRUL DATA CARD PLACEMENT CP POCUMENT MO e
AORPORATION 18494900 c
& COMPUTER DIVISION CHASSIS: 1732 MAG. TAPE CONTROLLER SHEET 16 OF 21 —J

LocaTion | =90 | A ) c 0 Fino no. fiocation | L9GIC | 8 c ) FIND NO.
HO1 33A 7008 Z009 19 H19 11A Al16 4

HO02 32A 2010 Z011 18 H20 21A 1101 Al126 10

HO3 32A Z012 Z013 18 H21 23A B033 B034 12

HO4 32A 2022 Z2023 18 H22 | 23A B030 B031 12

HO05 30A 2300 Z301 | z302 |Z303 16 H23 20A B00O B001 | B00O2 B003 9

HO6 30A 7304 2305 | 2306 Z307 | 16 H24 20A B004 B005 B0.0G B007 9

BHO7 31A 72034 Z035 17 | H25 20A B008 B009 | B0O10 BO11 9

HO8 1978 Y025 Y031 20 H26 20A B012 B013 | B040 E029 9

Hdg 32A 7036 2037 18 H27 28A B032 B035 | B036 14

H10 20A A002 A004 | A00O5 A031 |9 H28 28A B037 B038 | B039 14

H1l1 29B A000 A030 | A0O1 15 H29 28A B060 B061 | B062 14

H12 29B A037 A038 | A039 15 H30 28A B063 E024 | E027 14

H13 21A A007 A008 10 H31 30A K050 K051 | K054 K055 16

H14 11A EO11 4 H32 29B 1024 1083 1030 15

H15 7 e Delay 22 H33 CcC82-2 Delay 26

H16 20A A150 Al119 | A120 1102 9 H34 32A Z030 Z031 18

" H17 L21A A117 A127 10 H35 33A 7032 72033 ‘19

H18 ‘:-:29B B A100 A101 | A128 15 H36 ]




a a9y

CONTROL, DATA

o|m_____*
CORPORATION

CARD PLACEMENT

CP

I

—

[~ ~ ] DOCUMENT WO. | REV.

18494900 C,

: 1732 MAG. TAPE CONTROLLER
gcompum DIVISION | CHASSIS SHEET 17 OF 21
LOGIC LOGIC
LOCATION CARD TYPE A B C FIND NO. BLOCATION CARD TYPE 8 C D FIND NO.
H37 97B Y021 Y020 20
H38 97B Y022 Y058 20
H39 33A 7040 Z041 19
H40
Ha1 |77 Delay 22
H42
1S
]
=
FORM 882A
AR, GRS W e L& LEa P .




=7

r

7

a a9y

CONTROL, DATA

o |m
CORPORATION

CARD PLACEMENT

C P 18494900

DOCUMENT NO.

REV.

C

L COMPUTER DIVISION | CHASSIS: 1732 MAG. TAPE CONTROLLER SHEET 18 OF 21 J
LocaTion | LO0C | A ) c ) Fino no. fuocation | LOGIC |4 ) c 0 FIND NO.
101 23A B070 B071 12 119 29B X021 X023 | X025 15
102 21A B080 B081 10 120 29B X027 X029 | X031 15
103 23A B072 B073 12 121 29B X033 X035 | X037 15
104 21A B082 B083 10 122 20A E078 E075 | F009 F027 9
105 21A E064 E069 10 123 29B F012 E117 | E118 15
106 23A B074 B075 12 124 21A F001 F002 10
107 21A B084 B085 10 - 125 11A F008 4
108 23A B076 B077 12 126 22A F021 F000 11
109 21A B086 B087 10 127 12A F020 5
110 128 11A E093 4
111 28A J0oo J002 | J0oo4 14 129
I12 28A J006 Joo8 |[Jo1o 14 130 28A 1016 1042 1043 14
113 28A Jo12 J014 |JO16 14 131 29B 1034 E107 | 1044 15
114 21A F010 FO11 10 132 32A Z094 2095 18
115 21A F014 F015 10 133 / 32A Z096 Z0‘97 18
116 134 20A F023 E056 | JO17 F022 9

- I17 20A Joo1 J003 |J005 Joo7 9 135 29B E025 F028 | E063 .15
118 1 20A JO009 Jo11 -1 JO13 J015 9 136 11A E031 4

FORM 882A




DOCUMENT NO. REV.

o | CONTROL DATA CARD PLACEMENT CP
CORPORATION 18494900 c
o} CHASSIS:
2 % COMPUTER DIVISION 1732 MAG, TAPE CONTROLLER SHEET 19 OF 21 4
] LOGIC LOGIC
LOCATION |\ o vpE A c ) FIND NO. JLOCATION | o e e 8 c 0 FIND NO.
137 13A E008 6
138 21A EO030 F003 10
139
140
141
142
[ S
]
®
FORM 8824 N S




61-¥

ad asy

¢

CONTROL, DATA

< - AT

CARD PLACEMENT

CcP

18494900

DOCUMENT NO. REV.

C

COMPUTER DIVISION CHASSIS: 1732 MAG. TAPE CONTROLLER SHEET 20 OF 21
| SOt — e

Location |, L09C | A ) c 0 Fino No. BLocation | L99IC | A ) c 0 FIND NO.
Jo1 21A E048 E049 10 J19 30A Cco082 Cco083 | z018 7019 16
Jo2 32A C000 Co001 18 J20 11A F007 4
Jo3 32A Co010 Co11 18 J21 33A G000 G001 19
Jo4 32A C020 Cc021 18 J22 33A G010 G011 19
J05 32A C030 C031 18 J23 33A G020 G021 19
JO6 11A E076 4 . J24 33A G030 G031 19
Jo7 30A C002 C003 C012j C013 | 16 J25 33A G040 G041 19
Joa 30A C022 C023 | C032 C033 | 16 J26 33A G050 G051 19
Jo9 11A E073 4 J217 33A G060 G061 19
J10 11A E0T7 4 J28 33A G070 G071 19
J11 32A Co040 Co041 18 J29 33A G080 G081 19
J12 32A C050 C051 18 J30

J13 32A C060 Co061 18 J31 12A F005 5
J14 32A C070 Co071 18 J32 12A F006 5
J15 11A E074 4 J33 31A G002 G003 17
J16 30A C042 C043 |CO052 C053 | 16 J34 31A G012 G013 17

T J17 -30A C062 C0'63 Cco072 C073 | 16 J35 32A G022 G023 -18
J18 32A C080 Cco081 18 J36 32A G032 G_O33- 18

FORM 882A




.E_ CONTROL, DATA

CORPORATION

CARD PLACEMENT

cP

DOCUMENT

18494900

NO.

REV.

C

CHASSIS: 1732 MAG. TAPE
2 COMPUTER DIVISION G. TAPE CONTROLLER SHEET 21 OF 21
< LOCATION LOGIC A ) ¢ 0 ' F LOGIC
CARD TYPE IND NO LOCATION CARD TYPE B (o D FIND NO.
| ] -
" J317 32A G042 G043 18
J38 324 G052 G053 18
J39 31A | cose2 G063 17
J40 31A G072 G073 17
Jal 31A G082 G083 17
J42 11A F004 4
w»
]
[\V]
o
FORM 8082A

o o T . O Y — =N
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PART 5

EQUATION SUMMARY
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TIL

1732 MAG TAPE CONTROL 03/11/68 18494700

ADO0C = ROOO
1H011A / 29

A001 = RNOOL
1H011C / 29

AOD2 = ROO2
1H010A / 20

AOR3 = RNONJ
1F010B 7 29

AOD4 = ROD4
1H0108 7 20

AOD5 = ROOS5
1H010C /7 20

A0D7 = ROQ7
1HO13A 7 21

AQD8 = ROQA
1H013C 7 21

ADD9 = RO09
1D0012C /7 21

A010 = RO%D
1F039C / 29

A011 = RO11
iFo08C 7 20

AD30 = ANQQD
1H011B / 29

A031 = ADD1
1H010D / 20

A032 = ADO?
1F010A / 29

A033 = A003
1F008D # 20

A034 = ANDA4
18004C /7 20

AQ37 = AQO7
1H012A /7 29

AD3n

AN31
A03?2
AD33
AD34
E102
A037
AD38
A030
AD6D
1114
1030
1023
1031
103¢
1036

AD44

* 1050

« 1050

« F102

*» F103

« AQ41

* AQ42

» AD44

» 1038

* K023

* 1038

» 1038

» AQ46

E103

AOA3

A043

AD45

[116

173é AQ3

* AD45 w AD47

* AQ46 » AD47

« AD46 w» A047

Rev D




AN38 = ANOR
1H012B / 29

A0%9 = A0D9
1M012C 7 29

A040 = ROD7 +
1FNOL1A / 13

A041 = ARQ7 +
1F002A s 23

AD42 = RO07 +
1+002C » 23

AQ43 = AND7 +
1F003A / 23

Al44 = AD3T7 +
1FO003C 7 23

AD45 = ADC7 +
1F0044A s 23

AD46 = AN3T7 +
1F004C / 23

AQ047 = AOO7 +

1F006A / 23

A0S0 = RO1D
1F005A / 11

A0KQD = AD1D0
1F009A / 11

Alnn = R100
1H018A / 29

A101 = R101
140188 / 29

Al1n7 = R107
1F022A » 20

A108 = R108
1F0228 » 20

Al1n9 = R109
1F022C + 20

A110 = R11n
1F022h s, 20

Rev D

rRUNS

RUDHY

AQNS8

AQN8

AL38

4038

ADD8

AQD8

AQ44

AD4p

r0O0®
1038

KOODo
111n

A030
1110

A039
Ii1n

A0O9
I111

AQ0QOQ
1114

AD0O
1111
ADQO
1111

1045
2094

1038
1010

1008

A045

‘4043

1045

k102

kK104

K106

K108

k110

k112

¥114

1115

1035

1011

10140

[035

[094

» 72028

* 2080

» 2090

w L012

2020
2094

2096

2020 +» 7028 % Z0BO0 » 2N90 « 2094

1094 « k090 « LO12 « 2nB84

5-2

» 1110 » K100

A M A PN A P



L

™

Al16 = R116
1H019A 7 11

A117 = R11?7
1H017A /7 21

A118 = R118 +
16008A 7 12
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530n2 = GNOo3 +
140334 / 31

G003 = GNO2 +
14033C ¢ 31

3010 = G011 +
140224 7/ 33

6011 = GnNin +
1gn22c s 33

G012 = G013 +
140344 / 31

G013 = Gni2 «
1J4034Cc ¢ 31

5020 = G021 +
14723A 4 33

G021 =-Gn20 +
1023C , 33

G022 = Gn23 =+
140354 7 32

G003

6002

Go11

G010

3013

6012

G021

6020

G023

nQ22

030

= Y02n
+ YD2w
* Ynen

coor
cozn
G05n
K031
onoR
0033
0071
Wolp
2024
2063
2094

* % % % % % ¥ % ¥ & *

FOO07 =+
« FOO&

FOO7 +
« FOO®

FO03
« BO7N

FOO3
« GOON

FOO7 «
« G003

FOO7 «
« G002

Foo3
» B071

FOG3
«* GO10

FOO7 «+
« G013

FOO7 «
+ G012

FOO06
« BO7P

* Y021 » Y022

» Y031

*« Y21 * Y022

« C010 = C020 » 030D
« C0R0 «» GOOO » 01D
« 060 « G070 « n0AD
« k031 « K041 » k041
« n003 « 0011 « 013
« n041 w 0043 « n051
« n073 » 0100 » Nn103
« «014 » w016 » 7008
« 7033 « 2037 « 7041
« 7074 » 2080 + 7082
» 72102 w 7120 « 7122
50n2 Jo01 + GND

«» 001 » G083
30N3 Jniy + FOO1
+« 1000 » GNR?2 =+ pPO16

« 000 « GOOY1 » 003

» 3001 » GOO2

5012 J003 + GND
» 3011

G013 JNO3 + FOO1
« 010 « PO1A

« 0010 » GO%1 » 013

»~ 0011 » G012

3022 JnuS + GND
» 021

G023 Jnis + FONt
» G020 » pO15%

G031 F00S
* 1020 » G021 » 023
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* % ¢ % % % % & & % B

Co4o
goen
U]
K042
021
g0os3
G106
Z01ad
2041
2082
2124

* % ¥ % % % % % % % %

rnso
an30
kN20
kN42
nnN23
nhél
pN22
7012
7058
72090
7124

Ccoé6o
6040
K022
poo1
0031
0063
w010
2020
2861
20664

* % % %+ % % % % ¢ ¢

Rev D




GOP3 = G272 +
14035¢C s 32

GO3D = GN31 +
140244 7 33

G031 = GN3n +
1g024C s 33

032 = GN33 +
1J036A /7 32

RO3X3 = GN32 +
1J036C 7 32

G040 = GD41 +
1J025A / 33

G041 = G04n +
1J02sCc /7 33

G042 = GN43 =
1J037A / 32

G043 = G042 «
1J037C / 32

G050 = G0BY1 +
1JN26A / 33

G0%1 = G0OGn =+
14026C 7 33

G052 = GNBY +
1J03BA / 32

G053 = G052 «+
1J4038C 7 32

G0AD = GN6Y1 +
1J027A / 33

G061 = GO6D +
1J027C / 33

G0k2 = GO6I +
1J039A /7 31

G063 = G062 +
1J039C / 31

G070 = G071 +
1J028BA / 33

Rev D

G031

r033

G032

G040

041

6043

(042

G050

(051

ro053

052

tu60

G061

G063

G062

G071

G070

G073

FOO06 «
» G020

FOO7 +
« G022

FOO7 =
* G027

FOO6 «
» GO3C

FOO06 «+
« B077

FOD8 «
* G032

FON8 «
« G032

FO06 «
* B074

FOO& «+
* (GN4r

FOOB8 «
* G042

FoO8 «
* G042

FOO6 «
« G050

FOO6 «
« BO7%

FOO8
* (G052

Fooe «
* G052

FO04
« B076¢

FOO04
* G06D

FOO8 «
* G06R

G030 FnOS
« 021 » G022

nO32 Jnod7? + GND
« 023 » G033

G033 Jn07 + FOO1
« 3023 » G030 » p017

G041 FOO05
» 031 » G033

6040 FOOS5
« G030 » G031 « 032

5042 Jno9 + GND
*» G033 * G041

G043 Jn09 + FoO1
* G033 * G040 » PO16

G051 FnOs
* 040 * G041 * (043

G050 FOOS
* 041 * G042

G052 Jnitl + GND
* 043 *» G051

f0%3 JNl1 + FOD2
* 043 * GOSN « pO17

f061 FNOS
v 051 = GO53

ro60 FNnOS
* 6050 * G051 * Q052

G062 JN13 + GND
* 053 * G061

G063 JO13 + FOO2

* 35053 * G060 * PO16
* (060 * G061 * 55063
* (061 * G062

6072 JniS + GND
* (071
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G071 = GO70 +
14028C 7/ 33

G072 = GN73 +
117404 /3

(U3 = GO72 o+
14r4nC / 31

GNRn = GR8Y +
1J029A / 32

noRY =z GoAN
1Jr29C / 32

GOR? = GBI +
1JN41A /7 31

GNR3 = GNB? +
1J041C / 31
Iin1 = Kogo «+
1RO0RA / 2K

Jgnzg = KNo2 +
1pr2s5Aa ¢ 22

G072

no81

COFQ

EEK

GOKZ

nognt

GONQ

“ang

KQesS

10n3 = KMot kKpnd

1N019A s 21

1004 = KNOZ +
ipr2nc s 27

1005 = InB?
1nrz24 4 20

Kdn4

1008 = A101 FR10U

ip0disc s 21

10n9 = [NOA
17184 7 21

1010 = A10n »101

ipe23Cc s 29

1011 = A100 Rinl

1pti7a s 21

1012 = 1008
ipniac , 21

1013 = Ina3
1pnN23A /s 29

FOD8 «+
* G067

FOO4
* KN79

FOG4
* GG7N

FIU9 .
* (G077

FNUY9
* G072

Fnp4
* GG

FNo4

* G08r

+ Kk04n

« J00F

+ £091

« KO3n

« J11¢

» [00«

- IQ1'I

» ]J01o

« ]01s

« [02%

w 027

rg73 Jnls + Fo02
* 7070 = PO16

*

on70 ¢ GA71 * 3073

* 071 v G072

G072 Jr17 + GND
» 081

nos3 Jni7 + FON2
v 0830 * PO1A

* ((QR1 * (GNBI « LonQ

» 0R1 » GOB?

+ 1023 « [030
v 1013 » 1014 « 1016 = [115

« <040 ~ Z0g4

« 1012 w 1014 « 1016 # ['vé

e 1746 » 1157 « 1950

« 1017 » 1018 » 1115 « 111le6
« 1030 « 1097

w K023 « gNan
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1014 = 1003 + 1008

100224 / 12 * K050 + x052 = K054 » 7020 + 2028 » 7080 « z090
1015 = In11

1poi7Cc s 21 * 1102 » k022 % K023 « 7084
1016 = 1003 + 1008

1103nA s 28 » 2094 « 7096
1017 = KNO4 + 1911

190204 /s 22 *» K020 » k021 » L 033 « 014
1018 = In11

1D023B / 29 *» 104n » 1050 » K09O
1019 = IN1o

1DN24A 7 20 * 0105%

1020 = A118 118

1£004A , 21 « K021 » «043 » K091 » p023 « 2125
1021 = K022
1E013C / 21 * 1031
1022 = K023 :
1E013A s 21 » E139 » 17339 » 2014
1923 = In12 A031 1002
1E008C ¢ 20 « ]024 » 1092
1024 = 1023 1118 A118 1030
1H032A / 29 « K051 » 053 » K055
1026 = K021
1E015A ¢ 21 w 031
1027 = K020
1g015Cc , 21 v J031 » 126
1030 = A030 1012 Ino2
14032C /7 29 w 1024 « 1032
1031 = In21 ROOO + 1026 RONLI + 1027 A032
1p002C /s 23 *» 1040
1032 = In3n A118
1p026A 7 11 * [033 » 021 w Z02¢ » 7029 + Z081 w« 7091 w 2125
« 2130
1033 = 1032
1E008D / 20 *» 1034 » 1002

1034 = 1033

11031A / 29 K043 » 7005 » 7097

*
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193% = AN39 ANAD FE123 + AN4N AD6N 1037
1pn3oc ¢ 28 « 1040

1736 = AN33 F114 + A234 1112 + RN(S EF111
10003C 7 23 « ]04n

1937 = E121 + F1006
10074 /7 28 « 1035

1038 = AN3? KOSN « ROD3 w52 + AN34 K054 + A030 1045 Z0gs
1n027A /s 24 « 1040

1939 = RNOA 1022 + 1045 K121) + RN11 F123

1p003a /7 23 « 1040
104y = [n18 1532 [n36 1039 + 1009 1035 038R
1pNN78 /7 2R « 1041 « k040
1041 = 10n4n
1D0N4B 7/ 20 « K030
1042 = 2125 YNR2 + 2124
1103n8 / 28 « 1043+ 7095
1743 =z 1042 + F1n6 7110
11030C / 28 « 1044
1744 = [N43
11031C /7 29 » 7097
1045 = AN40 ANSO
1D00RA / 29 *» IN3R « 1039 » (046
1046 = 1045 Z064 1009
1N001A 7 20 « 1051
1048 = 2094 7090
1p030nC / 29 « 1040 » 1093 » 2068
1049 3 1048
1EN016A / 21 « E094 w x056 » P020 « P020 * Z0o4
1050 = 1107 + 1018 R117 1083 « E121 R010 1009 « &120 [009 AQOCO
AQO01
1cnN12C /7 24 « 1051

1051 = 1n4s 1050
1D001B / 20 * K04N

[052 = K041
1hnn4cC 7/ 20 * 0106 * N108

1053 = E120 + R117 1062 « R116 In74
1nNn2a / 23 * 1054
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4

To32

Fo21

0020

« F023 » J0/4 » NNO9 « NOOS

*+ n030 * G040 * nnSO » 0060

1054 = InS3
1D001D 7 20 » K04n
I05% = 2029 FN31 0100 01n2 + 2082 ni01 0102
1h0p?2C /7 28 v 1054
IN56 = 158
1NNORC / 29 « BO33 « B041
1967 = 0193
1R00KA / 11 » EOLR » F02)
v 204n
1358 =z 1068
1CN17A 7/ 11 * 000r * 0010
« 007n
1159 = 0104 P02) E108 2124 KnéD

1NNORB /7 29 w» B03s « wrD41
1062 = Zn2n 01N In67 £03y 72r86

tr1903p , 2¢C e 1053 & 1063
163 = 1INé2?

18004A / 20 « 107n
1064 = 0108 + NiN3 + Z203n

1A003C / 23 » 106n » 2023
1065 = 0107 + N103

1A004C /7 27 » K03n «» n100
1066 = 0100

1A00AA /7 11 « EOLIN & FN36
1067 = 0101

130058 /7 29 e 1067
1068 = 1064

180048 /7 20 e 1058 » 1069
1969 s [néa

1c028A 7 11 « 0002 «

« 0072

1770 = A130 +

1A003A 7 23 « 1071 » 1072

1978 = In79
1cn27Aa 7 11 * 071

« 0071

Rev D

T031

2098

0101

1074
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» 0102 » 0104 » 7022

n0t2 « 0022 « N032 » 0042 » NN52 » 0662

1063 1184 A127 + ENS52 EQ65 In89 20/4

» NI11 % 7921 » 1031 » 0041 « AN51 » 0861



Ty

)

-

1272 = 1070
10038A / L1 )
« 0073
19785 = 0109
1RN03C ¢, 20 « [075 « 1076
1074 = INnB%7 1nRI [0n6A
1)004Dp ¢ 20 « 1053

1775 = [n73 + Al1lb
16010A , 12 « BO3n » w031

x HB037

1176 = J0O73 + allsb
15042A 7 1?7 * B03r « RO39

* T01S

1787 = A127 EnNN2 Eni4

1R003A 7 20 « 1081
1981 = 1080 A116
130038 s 27 * 0104

1982 = Zn21
1F01NC /7 29 » B£08r « EO032
1983 = 1093 7100 2102
140328 /s 29 « B062 » 1050
1984 = 0104 + 0LNG

1A004A /7 27 « 10706 « w040

10R5 = [n83% 7090 2Zn9s
1a0208 /7 29 « 206N
1087 = 2020 + Fl16
1A000A /s 17 « wW00n » 002
1088 = Zn21
1ENQRA 7 20 » 2034
1089 = ZnNA&N
1En04C /7 21 * 100 « 1070
1091 = KNO3 + MJ14 + EL12n Y140
1p00sC /7 23 « KO6N
1092 = 1118 10338 1023 E092
1D038C / 21 *» K057 « k061
1105 2 Z32, = 1123 + 2333 - 1189
171914 2 1S « 173%

« 0003 » N013 » Q023 + 0033 « QUA43

v+ B032 « 2033 » g034

* ANS3 o+ 0063

» gN35 « BO36

* BN6N + w061 » B062 +« RNE3 « TO14

« 2018

» [085

* 0104

* W004

» 074

* 0105

+ 1048
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« 006 » w008

* 1093 % K(G42
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1094 = 1096 A040 ADG6O

10098 s 29 » E091 » 1095
1090% = [094 :
1D024C , 20 » L0011 » 7084
1006 = I00R + KON2
180088 /7 28 « 094 « {012
1007 = A16n 4125 1012
18005C ¢+ 29 « J0Gr » 10990 » 1100
10038 = 1097
160134 /7 11 « BO30 « #0031 » B0O3I2 « HO33 % 5034 » pNeld « BOGL
« B06? : '
1099 = [n97
160094 7 11 « B035 « £036 « BO37 *» ROZIB » BNI9 » RNEJ
1100 = 1102 1097 0108
ipno4a ¢, 20 » K030
1101 = 1102 .
1H020A 7 21 » B0O30 » R031 « BO33 » R34
1102 = A16n 24126 1015
1H01KD s 20 . « J100 « 1101
110% = K101 + K103 «+ K108 + x107
1A001A , 24 « 1107
1106 = K109 + K111 + K11% + K115
14001C /s 24 « J107
1107 = [10% I11né6 « R119
18N08C / 2F * ]105n
1110 = Ardn + AQ41 + AQ042 + A043
1A002A ¢ 24 « 112
1111 = AN44 + AD45 « AD4s + £047
1A002C + 24 « 1117
1112 = 1110 1111
int24p , 20 « 115 « «090
1115 = 1003 + 1011 + AO05p + £119 l112 o '
1C00RA / 14 " Kioo * n102 » K104 » k106 * K1UB + k110 » K112
. « Rlla .

TLasy = 1095 « Ty « A%%n A1l
16006C 4 23 * J11p » pN21

1116 = I116 + A150
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15N16C / 27

1119 = 1118
1¢005A /7 1Y

» 1020 » 1024 » ]092 + 1119

* K101 » w103 » K105 « w107 » K109 » k111 « K113

« K11R

1125 = K100 ¥1c2 K104 Kiré

1CC07A / 20

* 1127

1126 = K108 K110 K112 K114

1000768 / 20

1127 = 1125 + 1126

160 08A / 28

71728 = 1127
1Crp7C « 20

JOPE = XN21 FO10
11011A / 2%

Jary = Jnnn
11017A , 20
JOn2 = Xn23 F010
110118 / 2#

JOn3 = Jng?
11017B «, 20

JOng = x6es rp10
11041C 7/ 28

Jons = Jno4
11017C ¢ 26

JONe = XN27 FE10
110124 / 2%

JON7 = Jie
110170 /4 20

JonB = Xn29 1010
116128 7/ 2%

JOne = Juoe
11018A / 20

J010 =.X031 Fp1l
11n12C / 2#

J011 = Jnie
110188 / 27

» 1127

* ll2r

» 124

BOE0 F014
* JO0Y

» GOOn » 1001

BOBL FO14
» JOOR

» GO01n » 011
BNBZ r(14

* JNQgw

* G02n » 021
FOB3 re14

« Jro>

*» GO03r » 6031
Fo&4 14

* JG0e

* (N4r » 6041
BENES rp1s

* JOi1+4

* GOBr « 1051

5-25

Rev D




J012 = X033 Foi1l +

11013A / 27

Jo13 = Jni2
1101RC / 2°

JN14 = X03% FO1l +

110138 / 28

4015 = Jnia
11018D / 2¢

J016 = XN37 Fo1l +

11013C 7 2%

4017 = Jnia
11%34C /.20

KOnn = KOOt + KQn4

1pni3a , 37

KONY = KON #
10p013Cc s 3%

KOn2 = KOOZ «+
100144 ¢ 31

KON3 = K02 +
inNi14c /7 31

KOina = KNO% +
100154 7 31

K0N5 = KNO4 +
1pn1sCc + 31

KN2n = KN21 +
1EN144A 2 32

K021 = Ki2n «
1£014C 7 37

K022 = KN2% »
1E012A 7 3?7

K023 = Kn22 +
1£9212C » 32

KD3ID = K031 »
1NN0oA 7/ 33

K331 = KN3n «+
1preec » 33

Rev D

«005
;K001
wbnu
KOn3
KOng
1017
1017
RONG
1013
ring

Al16

B0OBE FO15
« JD13

« GO6N w G0A1

ROB7 rL15
v JO1%

« G076 w 06071

g0B& FN15
* J017

« G080 -« nQR1

KD4N «p30 A160 R117 104n + GNW
« 1001 » w001 » KOO3 « 7084

Y205 + A116 A117
+« 100% « »000 » KOO?

K04N v2N0
» 002 + 1096 + K003 « k005

Y202
v 1001 « 7004 % ]001 » w002 «

Y201
* ]004 « 1017 = KDOD « 005

Y203
« 10072 « 1003 » KDOO1L ~ x0N4

E124 ron1 Y010 + GND
* BOBL « 1027 » K021 » pP011

RO0? + 1070
* BOBs » 1026 # K020 » mOL1 »

1015 1013 Z014 « GAD
w E06A » 1021 w K023 » 71018 w

AN3N 1015 + A129

K004

PO11
Pull

2n42

*» E05n » 1022 % K022 » 2043 » 2074

R116 ¥165 + A127 1065 + 1041 1004 K04p

*» KOON » «031 % 0106

A117 + ANN + GND
» KO3 » TO16
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7040 = K41 +
1nN10A ¢ 33

041 = Kn4n +
inainc s 33

K042 = KN43 +
1AN0RA / 33

“0A% = KN4D +
1ANgRC / 88

KOBN = KN51 +
14131A , 37

KNK{ = KIBN 4+
1HA318 / 37

K052 = KNB3 +
1EN11A 7 31

KOR3 = KNKhD =+
1011 7 31

“i54 = KIB5 +

14031C # 30 ¢

K055 = Kn54 +
14031D + 37

KDG6 = KNB7
innesc , 39

“057 = Ki54 +
1Dp00AD 7 30

KO0AD = KNBYL +
1pnosa , 30

KAl = KN6N «+
1n0048 , 37

K090 = K091 +
1830074 » 37

K091 = KN9YN «+
180078 «» 37

x110 = K101 +
1CN01A / 37

101 = K109 +
1¢c0018 s 80

J040 1004 « 1051 In0L + 1054 1084
* KOO « w002 w K030 » k041

Alle6

FJ96

Fo91

1914

1024

1014
1074
1014
1024
k094
1092
1091
1092
1018
1020
1115

1119

A117 + AND

+ GND

* 1052 « 040 » TO17

1089 KFn53 EN82 0104 20538 + GNU

» K047

« 1020 + 1034
w B33 « xJ42
R0o02

» ]03e ~ w051

w B041 « «050

ROO3
« 103: » x053

« B041 « 1052

RNO4
w 1039 » k(055

+ GND

w T032

v K056 » 7030

« BN41 « 054 » T031

2063 «n53 1N49

« K057

« 5041

» 1050 % «061

» K06N

1013
* k091

\0A0 1112

» «056 = T030

« B037 « k090 » L125

AN4N
» 11285 w w101

w 1105 » <100 w 016
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K102 = K103 + 1115 A0é4]
1Co01C 7 30 # 1125 % K103

K103 = K102 + 1119
1Co01D / 30 # 1105 ¥ K102 # LO17

K104 = K105 + 1115 AQ42
1Co02A 7/ 30 # 1125 # K105

K105 = K104 + 1119
1Co028 7/ 30 # 1105 # K104 *# Lol8

K106 = K107 + 1115 A043
1Cn02C 7/ 30 % 1125 # Klo7

K107 = K106 + 1119
1C002D 7/ 30 # 1105 # K106 % LO19

K108 = K109 + 1115 AQ44
1C003A 7/ 30 # 1126 * K109

K109 = K108 + 1119
1C003B 7/ 30 # 1106 % K108 # | 020

K110 = K111 + 1115 A045
1C003C 7/ 30 # 1126 # K111

K111 = K110 + I119
1C0030 7/ 30 * 1106 % K110 # Lo021

K112 = K113 + 1115 AQ46
1Cp04A / 30 ® 1126 # K113

K113 = K112 + 1119
1Co048 7/ 30 * 1106 * K112 # Lo22

K114 = K115 + 1115 A047
1C004C 7/ 30 # 1126 # K115

K115 = K114 + 1119
1C004D / 30 ¥ 1106 # K114 # L023

.O00 = w001
1A033A /7 1SC

LODYl = w003
1An338 / ISC

CL002 = w005
1An33C / 1ISC

L.003 = w007
1A034A / 1ISC
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LONG = W009
1A0348 / ISC

LO0S = Woll
1A034C 7/ 1SC

L0O06 = W013
1A03%A / IScC

L007 = wo0lS
1A0n388 7/ IS¢

L.008 = w017
1A035C 7/ IS¢

L009 = 2101
1An036C 7 1SC

Lol0 = Z103
1A037A / 1ISC

Loll = E105 109S

1A0378 / 1ISC

1,012 = AQ044 A060 1096

1A037C / 1ISC

Ln13 = E102 1017

1A038A / 1SC

L0ol4 = E103 1017

1A0388 / ISC

L01S = Al130
1A038C / IScC

1L016 = K101
1AN39A / ISC

L017 = K103
1A0398 / 1ISC

L018 = K105
1A039C / ISC

L019 = K107
1A040A /7 ISC

L020 = K109
1A0408 / [SC

L021 = K111
1A040C / 1ISC
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L022 = K113

1AN32A / ISC

L023 = K118
1A032B / 1ISC

L027 = Z04)
1A036A 7/ 1SC

L028 = E031
1A0368 / ISC

L124 = 1128
1A041A / 62

L125 = K09}
140418 / 62

L126 = 1027
1A041C / 62

L127 = Po21
1A042A / 62

MDOO = OPEN
18036A / 0SA

mM00l1 = OPEN
1Bn368 / 0SaA

mM002 = OPEN
18036C / 0SaA

M003 = OPEN
1B037A / 0SA

MO04 = OPEN
180378 / 0Sa

M00S5 = OPEN
1B037C 7/ 0SA

M006 = OPEN
1B038A / 0SA

M007 = OPEN
180388 / 0SA

M008 = OPEN
18038C / 0SA

M009 = OPEN
1B039C / 0Sa

X000

X002

X004

X006

X008

Xo0lo0

X012

X014

X016

E105 # Z060 # Z110
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MO10 = OPEN

1B04UVA / 0SaA ®* E115 # E119
Mnl12 = OPEN

1B040C / 0Sa * EQO00 * Fl12
MN13 = OPEN

18041A / 0SaA #* Ells
M0Dl4 = OPEN

1B041B / 0SA # F120 % 1091
MA17 = OPEN

18039A / 0SA # B039 # E108
MO18 = OPEN

180398 / 0SA # F100 * Z020 % Z02R
M019 = OPEN

18041C / 0SaA * F124 ® F126
NNOO = BO70 RO71 + B0O80 ROB1

1C015A /7 2r # NOO4 % NOO6
NODL = B072 B073 + BOB2 RN83

1Cnl1%8 7/ 2R # NOO&G # NOOK
NOO2 = B074 RNTS + BOB4 R(O8S

1C01%C 7/ 28 # NOOS # NOO7
NNO3 = BOTé RoT7 « BOB6 ROBY

1CN13C 7 2R # NOOS #* NOO7
NOD4 = NOOO + NOO1

1C014A / 28K # NOO6
NOODS = NOQ0Z2 + NOO3

1Colas /7 28 # NOO7
NOO6 = NDO4& + NOOO NOO]

1C014C 7 28 * NOOR # NQOOO9
NOOT = NOOS + NOO02 NOO3

1CN013A / 28 # NOOR % NOO9
NOD8 = NOO6 + NOO7

1C0138 7/ 28 # NOO9
NON9 = NOO8 1057 + NOO6 NOO/7 1057 + GOR2 E069

18017A / 23 # BOBR # NO10
NO1O0 = NOOS

1Bn18D 7/ 20 # ROHA
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0

NPEN =
NO JACK » Alé6n
« MNOR
« MO1N
*» RNOON
w ROOX
*» KNO7
« 010
*» K0O1l4
« k101
« Kk11r
* R11F
» Y021
* Y024
» Y04¢
» Y05n
« YD62
v YN7¢
« 101
Nony = ON0Y + ROND 10H8 &
1¢cNLRA , 82 » (001
NONY = 0ONAN + 1073 + GND
1¢N1RC » 327 « EO030
noNg = ONDX + RQNB 1NEQ
100294 4 32 » 0003
nong = 0Nn2 « 1072 + GND
16029C ¢ 33 * R0O3r
No1G = 0N11 + RONT 1058 «
10194 , 37 » (011
N0131 = 0NN + 10731 + GND
1ghi9c /7 872 * E031
0012 = 0N13 + RONG IN69 «+
1en3na s $? * (017
NG13 = 0012 + 1072 + GND
1¢03nC s 37 » 030
ne2n = 0Ngl + RON2 1058 «
1¢n2na o 37 » 024
Nno21 = 0021 + 1071 + GND
ignaznc o 37 * H032
NP2 = 023 « 1010 [0 =
100314 4 87 « NN27
no23 = 0ng2 +« 1072 + GND
1cn31c s 32 » 06N
Rev D

« Al1A0 » AL60D
« ~004 » MODS
» 8012 » M013
w 2000 « RNOO1
« RDON4 » ROD4
» R0N7 » ROOR
» R011 « RO11
» R014 » ROLS
« 107 « R107
* 2110 » R114
* 119 « R119
» ¥021 » Y022
« v025 « Y025
*» v049 % Y0510
« Y059 « Y050
» v0A2 = Y070
« v075 « Y0758
» v101 « v102
Xgni ENBA

*» 2070 » Q000

* & % & % & % 4 ¥ & ¥ ¥ * & & * % #*

AL60
v006
“014
n0Nt
RONS
R0N8
1012
rR0O15
R108
7116
R120
y(22
y031
y050
y060
vy070
v08R0
vin2

% * % % % % % % % % ¢TSRS

NOUD
w007
M017
k002
ROUS
rOU9
w012
k100
H1UB
K117
k120
ynez3
Y0s1
yirdt
Y060
yon/71
Yyoso0

X0n1 EN59 + 7015 X037 <01/

+ NN
» 2070 = 0002

X0n3 EN58

« 071 » Q01N

X0n3 ENS9

» 1071 » 0012
X0r5 ENSA

« 2072 « Q020
‘Olb EH’)?

» 072 » 0022
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mnNo1l
Mn0s
mN18
rRND2
rND6G
r0ODNY
rRN13
R100
rR109
rR117
ynN20o
vN23
yN4s
ynsi
yNéli
yN71
vy100

® % % % % % % % % %t SRR

MB02
MB09
mM019
R0O03
RO06
RO10
RB13
R101
R109
rR118
y020
y024
y048
y058
y061
yi74
vyio0
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AN3L = ON31 +
1cn21a ¢ 37

np3y = 0N31 +
1c021C s 8?2
ne32 = 0N33 «
100324 + 37

INIZ = 008D +
10032C 7/ 82

N4 = 0N41 +
1CN272A / 32
a4y = 0nan «+
1¢022C / 872
N4 = DN4ET +
1CNIZA / 32

N4 = 0OHa? +
10A33C /7 82

npso = uaby +
1CN23A / 32

nas1 = Qukn +
1CN23C / 82

0052 = 0703 +
1CN34A / 82

NO%3 = 0052 +
1C034C / 82

NNAI) = ONET +
1CN24A / 32

N0AL = 0OnN6N +
1cnz24cC / 382

noAk2 = 0063 +
1C035A / 32

NOAY = 0NEY +
10035C / 32

No76 = 0N71 +
160254 7 32

NG74 = 0N70 +
1p028c ¢, 32

RONJ

1071

RU11

1072

rRUON4

1071

w012

1072

RONS

1071

P03

1072

RUNG

1071

RN14

1472

RNN7

1071

[058 + Xan7 ENSA

« 2073 » 0030

X077 EN59

* 9073 * (0032
X0N9 EN58

* ©074 * 0040

x0n9 EN59

* 5074 * 0042

X011 En5A3

* w75 * 00519
X011 EN59

* 7075 * 0052

1058 + XN13 E0B8

« R076 * 0069

E125 10A9 + XN"13 E059

K07« « ngR2 * TN14

E127 17358 « x"1% 7017

137 « 2077 « Q07N
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0072 = 0073 +
1cN3kA / 32

NG73 = 0172 +
16036C / 37

ninn = 0101 +
1AN05A ; 33

NNt = 0160 +
1A005C /s 33
nLn2 = 0163 +
1AN07A / 32

N1nNd = 0102 +
1ANN72C 7 &2

N1ng = 0105 +
1300QA , 37

n1n% = 0104 +
18000B / $°

nineg = 0107 +
1HN01A /s 37

ninz = 0106 +
1R001C / 87

ning = 01n9 +
1h002A / 31

N1inNg = N109 +
1RrR002C , 31

RO15
1072
AL27
FLOJ3
n1ng
Fu9d
ALl26
14592
1081
Ailb
niny

niaeé

POND = XNON XpN2 +

10214 4 2&

PONY = XN04 XGNH +

10218 /s 2F

PON2 = XNOR XN10 +

18021C / 2R

PONZ = XN12 X014 +

1RN2NA 4 2R

PGNg = POUOD «+
1R02NB , 22

Pong

PONS = PNO2 + PONJ

1pN2ng , 24

Rev D

E125 1069 + XN15 E059
» 0073

+ GND
« K077 « n072 » TO015

[N65 « FQA2 Zn6N 7031 EN67 N1UZ + GNp

» ]05F « 1066 w 0101 » n102

+ EO1® 7043 + ZA81 1065 2052
w 1755 » 1047 « 0100

Zn33 =nn7 + [N66 E0A5 ENSD

« [05% « 1055 « [062 « (100 » UL1U3

+ [N D
* [057 « n102 * 0104 + 7022

[N66 1084 0103 FO65
+« 1050 » K042 » 0105
« 034, » n104

A160 1619 1052 030 + GHDU
« ]N064 » 1084 w 0107 « ninQ

A117 + 0179 EN31 Y152
« [065 » 1136 » Q10A

1052 v1530
« ]06a « 1065 « 100 + N109

Y151
*» J]07% « 1084 « Q0107 « n108

X001 ¥pn3
« FOOa « p0Ng

XN6H% yon7z
« 00¢ « P06

XDU9 vnt1l
+ PO0OF « QN7

X013 vpi1b
« FO0O0F » 007

v PO0K

« FNO7
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7

L

© 3

PNna = PNL4 + POND
1R010A , 2%

PuUN7 = PNOS + POO2
13019R s 254

PONR = PDNA +« PUNT
148019C / 2%

PNy = PANA + DJNG
1HN16A / 27

PO10 = FNuQ
1TB0LRA 4 20

POC1
« F00s « p009

PO03

« P00 » 0009
« F00Cc

PNOG7

« F01n « PO11 « PN11

« F011 » PO11

P11 = PN1A X617 Kn2N + ©£ang XN17? k021 + Pn09% x01le6 K020 « PO1D

016 KNZ21
10027C 7 24

« 020

PO1S = CNOY + €011 + CN21 + 0031

1R0244A /7 24

« FO014

P14 = PN13 PC15 CN8D

1B801RC / 2%

PG1B = CN4t + £051
18N24C s 24

* FGO2n

+ (C064 + 071
* F014

PEYE& = GIGY1 601l Gn21 G041 G761 6071 GnB1

1FNQRA / 20

P17 = Pil1e + 5031
16007C /7 23

PO1a = P17
1F0NRB / 20

PO2n = P21 + PO11
Ind49 + PN23 71240
10224 s 33

Pp21 = PN2Nn + FO91
16022C / 33

PO22 = PN23 + F127
110104 , 3?7

PO2S = P22 + F(O3
1LENLNG / 37

RONE = OPEN + OPEN
160224 / P16

* 0417

+ (054
* PA1R

» PO22

72058 7060 EN52 7101 1049 « PO14 EOY4 7063 7t01
FEN44

- 1050 « P021

+ 1032 + 1116
« E03a » | 127 = PO20

7062 ~n98 ENES PO18 + GMD
« P27

+ J02n
« FN2N « p022

« A00" » 1031 « Q000
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RONL = QPEN + NPFEN
153022C ¢ P16

RON2 = OPEN + 0OPEN
16024 / P16

RON3 = OPEN + NOPEN
15024C s/ P16

RGnN4 = ORPEN + NPEN
1G02AA / P16

RO0D% = OPFN + NPEN
16026C + P16

RONG = OPEM + OPEN
160284 /- P16

ROD7 = OPEN + NPEN
16028C 7 P16

RCNB = OPFN + NPEN
16030A 4 P16

RONG = OFKFN + NPEN
16037C / P16

RO1L = OPEN + DPFEN
160324 7 Ple

R041 = OPEN + DOPEN
16019A / P16

RN{2 = OPEN + NPEN
1:019C / P16

RO13 = OPEN + NPEN
160174 / P16

RO14 = OREN + APEN
13017C / P16

RC1% = OPEN + OPFN
160154 7/ P16

R1NN = OPEN + NPEN
16032C / P16

R1N1 = OPEN + OPFN
160344 s P16

R107 = OPEN + OPEN
16N34C ¢+, P16

Rev D

4001
AQO?
A00O3R
AGO4
AODS
1030
A007
ADQR
ADOg

AO01N

ADL11
c04p
G052
0067
c07?
A100
A101

Al107

L4

*

1038

K054

1036

k022

AR40

4040

A040

4050

1039

1008

1011

K020

KO5N

K052

0040

0050

0060

A042

AG41

AG41

1050

0032
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R1n8 = OPEN + OPFN
1G035A /7 P16

R1N9 = OPEN + OPEN
1G035C 7 Plé

R110 = OPEN + NPEN
13036A s P16

R116 = OPEHN + OPEN
1G034C 7 Plé6

R117 = OPEN + NPEN
160374 7 P16

R118 = OPEY + NPEN
15037C /7 Plé

R119 = OPEN + NPEN
16038A 7 P18

R120 = OPEN + NPEN
16N3RC / P16

TOnD = RNNN
1G021A / P14

TGNL = BNGY
16021C /7 P14

T0n2 = BNO?2
16023A 7 P14

TONg = BNO3
1G023C 7 P14

Tuynda = BNp4
16G025A 7 P14

T005 = BNOS
1G025C 7 P14

TOne = BNNA
1G027A /7 P14

TOn? = BOO?
16027C / P14

Ting = BNOAR
1GN29A / P14

TONG = BNOY
1GN29C / P14

Al10R

Al0a

Alln

Allk

Ally

Allr

Alloe

Alzr

»

"

1053 » K030

1050 » 1053 » «000

« 1107

Rev D




T010 = BN1O
1G031A / P14

T011 = BO11
1G020A / P14

T012 = B012
16020C / P14

T013 = B013
1GN18A / P14

T014 = 1076 D063
1GN18C / P14

TG1% = IN76 0073
1G01AA / P14

TO16 = K031
1GN3I%A / P14

T017 = K041 YOIl1
1G039C / P14

T018 =
16031C / P14
TO3I0 = KNB3 K57
1G042A / P14 -
T031 = [IN59 KO55
1G042C / P14
TC32 = IN56 KN51

1:N40C / P14

TN3I3 = BNA&nN
16041C / P14

vang s
NO JACK

vani = vnan
1C0414A / 04

vonzg =
MO JACK

vein3 = vop2
1n041A -/ 04

WOono = wWNOtY =+
140124 / 32

Rev K

1087

+

0100 A126 KN22 2014

Vooq

EO0ON

voo3z

E0QN

B0OBN
wh09 « w021

WC20 EN3S
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WhnY = Wopn «+
14012C / 32

WEN2 = WNO3 +
1AD13A / 37

WONZ = WH0D +
1aN13C s 37

WONg = WORH +
1AN14A , 3?7

Wwiany = w4 «
14014C / 3?

WwOANA = WONT7 "+
140154 ¢ 32

WON7 = WALA +
14015C ¢, 32

AONE = WOU9 +
1AN23A /4 37

WNNG = WNUR +
1A023C / 3?7

Wh1G = Wnit o+
1A024A / 37

“011 = WN1n +
1a024C 7 37

NE12 = WN13 «
1aAN254 / 37

W13 = WN12 +
1a025C , 32

WO14 =z WN15 +
1AN2AA / 37

W015 = WN14 +
1a026C /s 32

“C16 = W017 +
1AN274 4 32

w017 = WNi6 +
14027C s 3?7

WN20 = WG21 +
1A014A s 30

Fo22 «

10R7
Fu22
T0R7
Fuze
10R7
F022
1087
022
RORS
F026
ROB6
F026
RURY
FO26

RURY

+
*

+*
w

BO8n
Loon

B081
w003

£081
L0011

E126 +

w

+
*

wl0R

089
L00o

E126 +

*

+
*

w007

5083
Lnoz

E125 +

*

wl0o

+ R0B4

w

L004

Wwprl1 ENSS
« 000 » WO20

WwpP22 EN3S
« 023

wg23 EN3S
» 002 » w022

QpR2 WN24 FEQ035
* v5025

Wp2?5 ENSS
« 004 » w024

RO83 wWn2s EO35
» 1027

427 EN3S
* =006 » W026

BROR4 WNEZR ED39
» 029

0?9 ENSQ
« 008 * WO2R

W0O30 =039 + GAD

*

+

" LOOF -

wil1l1

ro8s

« 12031

w031 EN39
%010 » W030

WN32 E039 « GAD

v W01 »

+

« L00&

B084

« N33

Wwp33 EN39
012 = W032

W034 FP39 + GAD

« W01E «

+

« L0007 =

5087

\035

R3S EN3G
‘014 * N034

WD36 F028 + GMU

*

*
w

K017

B08R
1.N0=n

ENOS

*

wNOn

«» 4037

W37 ENE8
« w016 » WN3A

» w021
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REV A

W021 = W020 +
1A0168B / 30

w022 = W023
1A016C 7/ 30

w023 = W022 »
1A0160 7/ 30

W024 = W024 +
1A017A 7 30

w025 = W025 o
1A0178B 7/ 30

w026 = W027 +
1A017C 7/ 30

w027 = W026 +
1A0170 / 30

W028 = W029 +
140294 / 30

W029 = w028 +
1A0298 / 30

W030 = W03
1A029C / 30

W03l = W030 «
1A029D 7/ 30

w032 = W033
1A030A / 30

W033 = W032 «
1A0308 /7 30

W034 = W035 »
1A030C / 30

W035 = W034 «
1A030D0 7/ 30

W036 = W037 +
1A031A 7 30

W037 = W036 +
1A031B 7/ 30

X000 = X001 +
1Bp26A / 31

w000

woo3

woo2

woos

wooe4

woo7

woo06

w009

woos

woll

wolo0

Wo13

wole

wo1ls

Wol4

wol7

wole

M000

E005
# W001

E00S
* W002

E005
# W003

E005
* W004

E00S
% W00S5S

E00S
* W006

E00S
* w007

E003
* W008

E003
* W009

£003
% Wolo

E003
* WOl

E003
* wWol2

E003
* Wol3

E003
* Wols4

E003
* W015

E006
* Wole

E006
* Wol7

* E040

* W020

* w023

* wo22

# W024

* W025

* w027

* w026

* w029

* W028

* W031

* W030

* W033

# w032

# W035

* W034

* w037

* w036

* E043 # P00 # X001 ®# X021

5-40

PN

P PN A A s P



X0ny = X0LO +
1y028C 7 31

XGng = X003 «
1R027A s 31

XNN3 = XNn2 +
1R0270 7 31

XGna = X005 +
18N28A 4 31

X0Ns = X0N4 =+
18N28C 7/ 31

X0N&6 = XNOT7 «+
16029A s 31

XQn7 = X006K +
1Kk029C s 31

X008 = X009 +#
1R030A , 33

YGNe = XN/ +
1ro3nc , 31

X010 = XN11 +
1EM31A , 31

Xf11 = X01n +
18031C s 31

X(i12 = X013 +
10324 / 31

XC18 = X212 +
1R032C /7 31

X514 = X015 +
1p033A / 31

X14H = X014 +
1R033C s 31

X01& = XN17 +
150344 » 31

X017 = X01h +
1R034C , 3

X021 = X000
110194 s 29

EUARS

MOon1

F088

MO02

F0A8

MO03

FORS

MOD4

FORS

MO05

FORY

MOD6

ELAY

MON7

FORS

MOng

FORYG

EOQ70

E04nN

FO7n

ED4n

E043

E040

E043

E043

EQ07?

£041

E07?2

E041

EQ07°

F041

un7n

E044

cogn

coon

00no
F043

n010

PONY
£070
P001
070
P002
n040
p0N2
nt50
P003
nC&0
F071
ng72
041
081

co01

0002

PO00

0012

X005

0020

X007

0030

X009

0042

X011

ons2

X013

0062

P0O3

pPOO3

PO11

ED72

J0OO

5

41

pONO
¥x003

PO0D

X025
ng22
X027
n032
x029
p002
x031
002
¥033
PONJ
x015
x014
POi;

p011

X600

x023

xuu2

FOOL + XND4

POUL «» yxNDs

x008

X010

x012

x035

x017 « w037

PO11L » w016

Rev D




X023 = XNN2

110198 / 29 = C01n « 011 » J0OD2
X025 = X004
1£1019C ¢ 29 « C020 » 0021 » 4004
X027 = X008
11020A / 29 « C03n » 031 » J0O06
X029 = X008
110208 /7 29 » C04n » 041 » JOO8
X031 = XnN1o0
11020C / 29 » C050 » 051 » J01o0
X633 = XN12 .
11024A /7 29 * C06R » CO061 * J012
XC35 = X014
110218 7 29 « CO70 #» CO71 % J014
X037 = X016
11021C 7 29 » J01e » NQOO2
0 Yono =
NO JACK « 2007
0 YONY =
NQ JACK » 2004
0 Y002 =
NO JACK v 2004
0 YO0S =
NO JACK « 2001
0 Y004 =
NO JACK « 2003
0 Yons =
NG JACK « 200%
0 YNNé =
MO JACK « 2007
0 Yo1n =
NO JACK - * k02n
I Y011l =
NO JACK *T017

Y020 = F024 F028 EN32 F126 + QPEN « OPEN
1HN37B / 97 * 7032

Y021 = F026 FC28 EN33 E1n5 + OPEM & OPFN
1HO3I7A 7/ 97 * 2032

Y022 = FN26 F028 E032 E125 + QPEN « OPFEN
1H0384 /7 97 * 72037
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Y023 = Z025 ¢+ OPEN + OPEN
1E0198B / 97 # E021 * FO24
Y024 = Z022 + OPEN ¢ OPEN
1E019A / 97 ® 7202%
Y025 = F027 E125 ¢ OPEN + OPEN
1HO0B8A / 97 # 7036
Y030 =
NO JACK * 72034
Y031 = F027 F126 + OPEN « OPEN
1H008B / 97 * 2036
Y032 =
NO JACK ® 72037
Y033 =
NO JACK ® 70358
Y047 =
" NO JACK * 2048
Y048 = 2049 + OPEN ¢ OPEN
1F0328 / 97 #* 7050
Y049 = EO071 Z0S0 ¢ OPEN ¢ OPEN
1F031A /7 97 ® E04Kh % E046 * Y050
Y050 = Y049 + OPEN ¢ OPEN
1F0318 7/ 97 ® E045 * E045 * Y05
Y051 = Y050 « OPEN + OPEN
1F032A / 97 ® E045
Y052 =
NO JACK ® 7052
Y053 =
NO JACK * 7053
Y054 =
NO JACK ®* 72054
Y085 =
NO JACK # 70585
Y056 =
NO JACK # 72081
Y058 = E084 + OPEN ¢ OPEN
1H0388B /7 97 * 72067
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Y059 = ENKDN FOO4 +

OPEN « NPEN

10308 /s 97 » 081
YUAD = YNH9 « OPEN + COPEH
1F035A s 97 » £0819
Y61 = YDe0 + NPFN + OPES
1FO03%R s 97 » E£081
YOGh? = E131 + DPEN + OPEN
1E03NA /7 97 v 2067
YOS =
MO JALK v 2064
Y065 =
MO JACK « 2066
Y06 =
MG JACK v F0G1
YOR7 = :
NO JACK * 2065
YOAS =
ND JACK w 2055
Y070 = ENBB + NPEN + OPER
1FEN2RA s 97 * 08k
Y071 = YN70 + OPEN + OPEN
1E028B 7/ 97 « E0B4
Y074 = 2059 + OPEN + QOPE!
1FN23A / 97 « E097
Y075 = Y074 + OPFEN + QOPEM
1F023B / 97 « E097
Y0ORO = EN&K] + NPEN + (OPE!
18015A 7 97 * 2060
YDR1 =
NOQ JACK « 2068
YOR? =
NO JACK v 042
Y100 = E109 + NPEN + GPEM
1BN13A / 97 « 72083

Rev D

» Y060 « 2066

« Y061

w Y071

w Y075

* 7301
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Y101 = E104 F126 + OPEN ¢ OPEN

* 7093 * Z103

Y102 = E104 E127 + OPEN ¢ OPEN

180138 / 97
180158 /7 97

Y103 =
NO JACK

Y105 =
NO JACK

Y140 =
NO JACK

Y150 =
NO JACK

Y151 =
NO JACK

Y152 =
' NO JacCK

Y160 =
NO JACK

Y165 =
NO JACK

Y200 =
NO JACK

Y201 =
NO JACK

Y202 =
NO JACK

Y203 =
NO JACK

Y205 =
NO JACK

Y300 =
NO JACK

Y301 =
NO JACK

Y302 =
NO JACK

® 2093 # 7103

* 7101

* 7110

# A150

* 0108

% 0109

% 0107

% 1091

# K030

# K002

* K004

* K003

* K005

® K001

* 72302

* 7303

* 7306
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Y3n3 =

MO JACK

72000 = Z0U1 +
1FN12A 7/ 31

7001 = Z06on +
1F012C s 31

2002 = Z0u3 +
1F013A /4 31

7003 = ZnG2 +
1F013C s 31

7004 = 2005 +
1F014A ¢ 31

2005 = 2004 +
1F014cCc , 31

2006 = ZNG7 +
1FN1RA / 31

7607 = 2006 +
1F018C , 31

20n8 = 2009 +
1HNO1A / 33

7009 = Zina «
14001C / 33

7010 = 2011 +
14002A s 37

72011 = 2010 +
1whn2c s 3?2

7012 = 2013 +
1HN03A , 37

2013 = 2012 +
14003C s 32

7006

2007

7001

2000

7003
20n2
7005
7004
FONg9
FO09
FO11
FO11
FO11

E011

7014 = 1022 E127

1E0146C / 21

7015 = 2014
1£0398 s 20

7016 = EN58

1p037D ¢+ 20

Rev D

« 2307

E001 F024
*» E00R » FO14

Yno3
« 014 » 72000

Ynoo
« E002 w 7003

Youé4
« EN04 » FQO14

You1l
« EDD4 » FOODB8

Y005
» EO0lg » 72004

ynoe
« F0lo « FO21

Yngé

*» E017

v 2002

* 2005

w 2002

* 2005

2006

2000

7004

2032

7004

7007

2007

*» E01A » 7001 » 7006 » 7041

w 2003

» 20382 « 7032

» 041

Z010 7012 + EN09 2011 ZNi3 « GND
» 2000 » 7012 » 7013

2010 7013 + ENQ9 7011 Zni2 + <022
» FO20 «» 7008 » 2010 » 7011

2009 7012 + GND
» Z00R w 7009 » 7011

2009 7013 + 2n22
» E02n0 « 2008 » 2009

Z011 7n08 + GND

* F020 » 7008 » 2009

2010 7008 #+ 2n22
» 2008 « 7009 » 2011

» E067 » k022 » 7013

« 0002

«» 2017
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7047 = 4016
1F0158 / 29

2018 = ZN19 +
140109C , 31

7019 = Z01R +
14019D , 30

7020 = ZIn21 +
1=001A , 32

7021 = Zn2n +
1:N01C / 32

7022 = ZIn23 +
1HDN4A / 37

72023 = 2022 +
1H004C / 32

2024 = 2025 +
1ENLARC + 3D

70725 = ZIn24 +
1ENL8D , 30

2028 = 2029 +
1+002A s 37

7029 = 2028 +
1g002Cc + 32

2030 = Z031 +
1HN34A 4 32

7031 = 203N +
14034C / 32

7032 = ZIN33 +
1H035A / 33

7033 = 2042 +
14035C s 33

7034 = ZN35 +
140074 , 31

703% = Z034 =
1H4007C , 31

72036 = Z037 +
140094 / 32

1082
FU26
1014
1032
FU30
7032
E020
V24
1014
1032
7021
Al128
v021
Al128
F023
7037

y025

* 0002 « n070
* E0lr » 7019

« Z201p

A0S0 4045 MN1A + GANN
« EN91 » 1062 w ]082 » 1087 « 2021

+ ENLR
« EN27 « 1088 » 1093 « 7020 » 2030

0103 + F011 Iné6s6 EO03B
* Y024 « 7009 w 2011 « 7013 » 203

+ J064
« E034 » 7022

E125
» FO02% » 2025
» Y023 w 7024

AD50 A041 MN1A + GND
* F091 « 7029 » 2031 » 7086 » 2099

+ E023 7034
« E027 w 1055 # 1093 « 7028 # 2030

E115 + 7029 E118
v E031 » F026 » 1064 « 2031 » 2101

+ 108R 7028 2035 72037
« E017 w E109 « 703N

E001 70Nl « YNn29 EO001 ZA01 + Y022 EOQY1 2001
« EG1lo « FO03D0 » 2023 » 7033

+ Z03% + NHND
« EN02 » F025 « 0102 » 2032

Y030

« F027 7029 % 72035 « 2037

*

Y033

* FN2g 7031 » 2033 » 2034 » /2101

*

+ Y031
« 2037
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2037 = Z036 + 2034

1H009C 7 382

7040 = ZN41 +
1H039A / 33

7041 = 040 +
1HN39C / 33

7042 = Z043 »
1E017A /7 32

2048 = Z042 +
1FE017C 7 32

72044 = Z045 +
1E018A / 30

704% = ZN44 +
1EN1RB / 39

ZnN48 = 2049 +
1A031C 7 3N

7049 = Z048 +
1A034D /30

2050 = Z051 +
1F028A + 31

7053 = Z050 +
1F028C 7 31

7052 = Z053 +
1FN29A 7 31

7053 = In52 +
1F029C » 31

7054 = 2055 #
1FO03NA / 31

7055 = 7054 +
1F03nC / 31

7058 = Z059 +
1FN25A / 32

7059 = 2058 +
1F025C / 32

7060 = Z061 +

1EN29A / 33

Rev F

F023
7004
FO19

CF019
F009
E009
F047
FO89
7054
705%
7051
7050
7053
7052
E082
FU93

F098

Y032 + GNN

* ZN31

+ EQ02¢0
* 20419

2007 «
* (027

2044 «»

* E034& » F038 » 2043 * 7045

« 7035 « 72036

+ 1057 E01l1

GND ¢ GND
* 7040

K022

K023 7045 + EN91

» E010 ~ N101 » 2042 « 2044

2043
« 72049

2042
« 2043

Yyn47
+ 20409

« E08n

YN48
« £E05n

Yns6
= EO5R

y052

]

Y053
« EO5p

Yn54
» E05¢

Y055

« EN0592

* 7045

« 2044

- Y048 v 2048
* F051 » 0101
« FQ60 » 205N
« RO0A0 » Z053
» E057 w Z052
* F057 »« 205N

» F055 « 720514

E083 v(068 + GAD

« ED6A

+ EO095
ENGD

»

S Z11n
0100

* 4+

* K042 » PD20

* FO0S7 » Y074

MON9 1085 + 2085

*

*

*

-

*

*

w

Y049 w 2051 « 70853

7052

7055

7054

7055

2054

7059

7058

* RP020 * Z061 * 7063
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7961 = 2060 +
1EN29C /7 33

70462 = Zn&3 +
1{EN31A /7 32

70A3 = 2062 +
1£031C 7 3?

70A4 = 2065 +
1E032A / 31

2065 s 2064 <+
1E032C 7/ 31

2066 = Z767 +
1F027A 7/ 30

2067 = ZNob +
1FN278 7 30

7068 = ZN6K9 +
1.8007C 7 3n

7069 = ZN06R +
18007D /7 30

2070 = Z071 +
1EN3B6A /7 3N

7071 = Zn70 +
1E0368B /7 3N

2072 = Z073 +
1E036C /7 301

2073 = 2072 #+
1E036D /7 30

2074 = 2075 +
1F026A ¢ 32

2075 = 2074 +
1F024C / 32

20706 = 2077 +
1Fn27C /7 30

2077 = 2076 +
1F027D /s 3"

Z0R0 = ZNn84 +
1ENQ3A / 32

F091

vis2

2060

2063

7062

Fin7

Yuse

1048

Yda0

E060

F061

2071

7070

E0S7

E057

EO0S0

£050

1014

GND
F130

72069 «
*« ED9K =

+
*

208%
« £0448 «

+

F095

[ 4

GND
« KN54 «

+

PO20

1049 v0s3
« E09N « E0OL w

Y067
« B034 « E044

YN59 F125 Y065
* 084 w 7067 «
« ENBn » 2066

EN95 vgA1
« EN61 » F068

w 2061 « 7068

*» E0BN » 2071

w /070 « 2072

E050 7066
« E083 + 2073

e 2072

K023 7076 + GAD
« E053 » F058 «

2077 » FQO1
*« E050 « 7074 »

2075
* 2074 « 2077

2074
« 2075 = 72076

A050 AQ42 ¢ GAD
» ENG1

2060

P022

2062

1046

EN94

2072

2069

2073

*

*

2063

7064

2065

1038

w 2065

« 2081

*» 2081 « 7091

v 1064

1070 « 7075 « 2077

2076
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Rev D




7081 = Zn8N + 1032 + 2063 Z064 }
1E003C 7 3?2 « 010N « N101 » 208N #» 2082 « 2100

2082 = IN83 + F115 2081 « GND  « GND
1EN37A / 33 « £E057 » E065 * 2083

2083 = ZnR2 + 7080 Y100 « A130 + 2095
1EN37C / 33 « 1055 « 2082 « 2100

ZGR4 = ANGD 1004 [n15 « 1295 E122 K000
1C008C /7 2R « 208%

20R5 = ZN84 7130
1ENQRB /7 21 w 2060 « 7062

7086 = ZN2A8
1A020D ¢, 2" « 1062

2090 = 2ZN91 + 1014 AN50 AQ043 ¢ GAND
1LEOD5A /7 32 *~ E09y * 1085 * 7094

2091 = Z09Nn + 1032 + E095 72064
1£008Cc , 32 w E104 « 1093 » 2000 « 20902 o 2102

2092 = ZN93 + 7091 E115 + 2097 E119
1EN0AA ¢+ 32 » E085 « 2093

2003 = Z092 + F104 Y101 + F104 Y102
1e006C s 32 » £083 « 7002 » 2102 «» 2102

2094 = Z2n95 + AQ046 ANS0 1016 + GND
11032A » 32 « [04R » 7095

209% = 2N94 + 1034 + 1042
- 11032¢c , 3? « F100o « 7083 » 2004 « 2400

7096 = ZN97 + A047 AD50 1016 ¢ GAD
110334 s 32 « 104p « 1085 « 2097

7097 = 29096 + 1034 + ]044
11033C 7 32 « E104 » 72002 » 209068 ¢ 2102

2098 = 2099 + 1064
18009C / 3 v« 2099

72099 = 2798 + 7028 )
18006D /s 3N » E01la » FO027 » 2098

7100 = 2101 + FO031 + 2084 7083 + 2095 E119
130144 /7 33 w E085 « 1083 # 2101 «

2101 = 72100 + A130 + Yi0n Y103 + 2030 2035
18014¢ /s 33 » L00o « P020 # PO20 « 2100

2102 = 2103 + 7091 7093 + 7093 Zn97 « fOND
180124 © 33 « £085 » 1083 » 2103

2103 = 7102 + 84130 + Y101 + Yin2
14012C /7 33 « LOID « 7102
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7110 = Z111 +
1c039A ¢ 31

72111 = Z110 +
1¢N39Cc 7 31

7120 = 2121 +
1¢c010A s 3?7

7121 = 7120 +
1coinc 7 32

7122 = 7123 +
1c009A 7 32

7123 = 7122 +
1chgoec s 3?

7124 = 2125 +
1c011A / 33

7125 = 7124 +
1CN11C 7 33

7130 = [In3?
10021C 7 2¢C

7300 = 2301 +
1H0054A / 30

7301 = Z30n +
1400%8 /7 30

7302 = Z303 +
1H005C 7/ 3¢C

7803 = 2302 +
AK005D 7 30

7304 = 2305 +
1HOQAKA / 30

73n% = 7304 +
1HODAKB 7/ 30

7306 = 2307 +
1H004C s 30

72307 = 2306 +
1H00KD 7 30

MON9 Y105
« E0864

E091
« E032

F042 E052 «
« p020

FOoQ0 + 2122
« Z212n

FQ41 EDB2 «
« 2123

F093 + E044
« 72121

7121 EN44 -

« 1042

1032 « 102n
« BN6&4

= 2085

7306 E001
« 2301

7307 EO0O01
» Z230n

7301 Y300
« EN24

7300 Y301
* 2302

F001 7303
* Z30%

FO0n1 7302
* 7304

2305 v302
« E024

73104 Y303
« 2301

« 1043 « 2060 » 2111
» 7110

GND

« 2121

*» 7124

AND

» 7122

GNN  + GND
« 1059 » 7125

+ F093
» 1042 » 7124

« 7303

* 7302

» 7303 » 2305

* 7304

* 7307

* 7306

« 7300 w 2307

«* 7306

5

51

Rev K







PART 6

WIRE LISTS
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TIL

1732 MAG TAPE CONTROL 12/15/6

GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
© GND
“GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
8ND
GND
GND
GND
GND
GND
GND
GAND
GND

GND-

GND
GND

1J002
1J003
1J004
14005
1J011
1J012
1J013
1J014
1J018
1J021
14022
1J023
14026
14025
1J026
1J027
1J028
1J029
1D013
1E014
1E012
10009
iD0o9%
10010
10010
14008
14008
1€018
1C029
1€029
1C019
1€030
1C020
1C031
1C021
ico32
1022
1€033
1C023
1C034
1C024
1€035
iCozs
1C038
14008
1A007
18001
1E010
14024
14025
14026

02
ve
02
02
02
02
02
02
02
03
03
03
03
03
03
03
03
03
e2
02
ee
08
09
08
09
02
03
g8
08
09
o8
08
08
08

(1]

o8
08
08
08
08
2]
08
08
oe
03
08
02
62
0z
o2
oe

6-1
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REV A

GND
GND
GND
GND
GND
GND
GND
GND .
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
14001
14001
1A001
1A001
1A001
1A001
1A001
14001

1A001

1A001
1A001
1A002
1A002
1A002
1A002
1A002
14002
1A002
1A002
1A002
1A002
1A002
1A003
14003
1A003
1A003
1A003
1A003
1A003

1A027
1H001
1H002
1H003
1E001
1E002
1H038
1H009
1H039
1H039
1F025
1E029
1E031
1F026
1003
1E037
1E037
1E005
11032
11033
18012
1Cco10
1Co09
1C011
1C011
1Co01
1C001
1C002
1C002
1A001

18008

1C003
1C003
1C004
1C004
1A001
1F001
1F002
1F002
1F003
1A002
1F003
1F004
1F004
1F006
1A002
10024
10012
18004
1A004
1E004
1C038
1c027
18001

PN



05
26
05
23
04

07
04
03
11
03
0é

n2
04
23
10
ng
03
16

18
03
n3
03

15
14
02
04
03
11
63
18
03
04
19

05
08
14
05
03
03
03
née
07
n3
03
11
28

22
04
03

1A003

iA003
1A003
1A003
1A003
1A0Q4
1A004
1A004
1A004
1An04
1A004
1A004
1A004
1A004
1A004
1A004
1A004
1A005
1A005
14005

1A005 ¢

14005
1A005
14005
1A005
14005
1A005
14005
1A005
14005
14005
14005
1A006

1A006

1A006
1A006
1A006
1A006
1A006
1A006
1A006
1A006
1A007
14007
1A007
1A007

1A007

1A007
1A007
1A007
1Ap07
1A007
1A007
1A007
1A007

18002

1H034

18000
1H004
18004
1B0O0Y

18002

1A007
1A006
i1Doin
1A003
18001
18082
1A005
1A008%
1H017
1D009
1A004
1A007
1E003
GND

1F019
1A007
1A006
1A007
11028
1E017
1003
1A004
18005
1A007
1Doo07
1A008%
iF01s
1A004
18009
1E03R
1A007
1B00A
1A020
1E017
1B004
1A008
1A004
1A008
18005
1A02n
1A008
1A00%
1D007
11028
GND

1H004
1A004
18006
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REV

A

1A008
1A008
1A008
1A008
1A00R
1A008
1A008
1A009
1A009
1A009
1A009
1A009
1A009
1A009
1A010
14010
1A010
1A010
1A010
1A010
14010
1A010
1A010
1A011
14011
14011
14011
1A011
14011
14011
14011
14011
14012
1A012
1A012
1A012
14012
1A012
14012
1A012
1A012
14013
1A013
1A013
1A013
1A013
1A013
1A013
1A014
1A014
14014
1A014
1A014
14014

18009

GND

GND

1E034
1E004
11031
16009
1E001
1F034
1A023
1A015
1A014
1A013
1A012
1A020
1C036
1C035
1C034
1C033
1C032
1C031
1C030
1C029
18004
1C025
1C024
1C023
1C022
1C021
1C020
1C019
1C018
1A009
1E024
1A016
1A016
1A019
1E024

1A016

1A016
1A033
1A009
1A016
1A016
1A019
1A016
1A016
1A033
10028
14009
1A017
1A017
1A019
1E024



14014
14014
1A014
1A015
1A015
14015
14015
1A015
1A015
14015
1A01S
1A016
1A016
1A016
14016
14016
1A016
1A016
1A016
1A016
1A016
1A016
14016
1A016
1A016
1A017
1A017
1A017
14017
1A017
14017
1A017
14017
1A017
1A017
1A017
14017
1A017
14017
1A017
1A018
14018
1A018
14018
1A018
14018
1A018
1A018
1A018
14019
1A019
1A019
1A019
14019

1A017
1A017
1A033
1D028
14009
1A017
1A017
1A019
1A017
14017
1A034
1A018
1A012
1A012
1A012
1A018
1A012
1A018
1A013
1E024
1A013
1A018
1A013
1E024
1A013
1A014
1A018
1E024
1A014

1A018 -

1A014
1A014
1A015
1A018
1E024
1A015
1A018
1A015
1E024
1A015
1021
1A017
1A017
14017
1A017
1A016
1A016
1A016
1A016
1E020
1A023
1A015
1A014
14013
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05 1A019
15 14019
29 1A019
05 1A019 (
05 14019
04 1A010
04 1A019
08 14020
06 14020
16 14020
10 14020
15 14020
05 14020
06 14020
. 05 14020
06 14020
15 1A020
07 14020
16 14022
15 14022
09 14022
10 14022
05 14022
13 14023
08 14023
16 14023
04 14023
04 14023
04 14023
15 14023
04 14023
04 1A023
07 14023
04 1A024
14024
06 14024
04 14024
14 14024
04 14024
06 1A024
06 1A024
15 14025
04 1A025%
14025
03 14025
04 1A025
14 14025
04 1A025
03 14025
06 14025
04 14026
14026
03 1A026
05 1A026

REV A

" 1A012

1E035
1J019
1A027
1A026
1A025
1A024
1A006
1A010
1E005
18039
1E020
14027
18017
1A027
18017
1£002
1A007
1E032
1E031
1C011
1C009
1B022
10035
1A009
1E025
1A029
1A029
1A019
1E025
1A029
1A028
1A034
1A029
GND

14029
1A019
1E025

14029

1A029
1A034
1£025
1A030
GND

1A028
1A019
1E025
14030
1A028
1A035
1A030
GND

1A028
1A019



P

E 7

€

1A026
1A026
14026
14027
1A027
1A027
1A027
1A027
14027
1A027
1A027
14027
14027
14027
14028
1A028
1A028
1A028
1A028
14028
1A028
14028
14028
1A028

- 1A028

14028
1A028
1A028
1A029
1A029
14029
1A029
1A029
1A029
14029
1A029
14029
1A029
1A029
14029
14030
14030
14030
1A030
14030
14030
14030

1A030

14030
14030
14031
14031
14031
14031

“1A030

1A028
1A038
1A020
1A031
GND

1B005S
1A031
1A019
1A020
1A031
1B00S
14031
1A035
1E021
1A030
1A026
1A030
1A026
1A030
1A025
1A030
1A02%
1A029
1A029
1A029
1A029
1A023
1A028
1A023
14023
1A028
1A023
1A024
1A028
1E025
1A024
1A024

1A028 -

1A02¢4
1A028
14025
1A028
1A025
1A028
1E025
14026
1A028
1E025
1A026
1A027
1A027
14027
14027
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10 1A03}

06 1A03]
16 14031
13 1A031
15 14032
15 14032
11 1A033
10 1A033
10 1A033
10 1A034
07 1A034
06 14034
06 1A035
06 1A035
- 095 1A035
25 1A036
26 1A036
11 1A036
13 1A037
13 1A037
14 1A037
11 14038
11 1A038
15 1A038
19  1A039
19 1A039
18 1A039
19 1A040
18 14040
18 1A040
17 1A041
16 1A041]
18 14041
11 14042
03 1B001
13 18001
18001

03 18001
06 18001
05 18001
20 1BR001
03 18001
08 18001
04 18001
06 18001
05 1R002
04 1B002
04 1B002
05 18002
05 1B002
05 18002
03 18002
11 1BO002
05 1B002

REV A

10029

18025
1F032
1E023
1C004
1C004
1A012
1A013
1A014
1A015
1A023
1A024
1A025
1A026
1A027
1H039
11036
18014
18012
10024
18008
10037
10037
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1B020
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11019 05
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1€030 02
1€026 11
18023 02
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11019 09
18029 05
18021 05
1€012 03
18025 04
18029 08
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1C031 02
1€026 10
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1C012 04
18025 03
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1B035 04
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11020 05
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18021 09
18035 05
18025 02
18031 09
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18030 05
18032 06
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1B020 02
1C035 02
1C026 06
18023 09
18038 08
11021 05
18032 05
1B023 06
1B034 05
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18032 09
1C036 ¢2
1C025 02
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1B023 12
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1B038
18039
18039
18039
18039
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18039
18039
18039
18039
1R040
18040
18040
18040
18041
18041
18041
18041
180¢4]
1C001
1Co01
1C00n1
1€001
1Co001
1co01)
1Coo0)
1C001
1C001
1co0n1
1Co01
1co01
1C002
1C002
1C002
1C002
1coo02
1C002
1€0n2
1C0n2
1C002
1Co02
1Co02
1C003
1C003
1€003
1C003
1C003
1€003
1C003
1C003

18030
18031
18032
18033
18034
10029
1H028
10022
10022
10029
1C039
14020
1C039
1E021
1E040
10033
10032
1D039
10038
10005
10032
10028
10033
1C006
1C002
1C007
1C005
1A039
1A001
1C006
1Co0n2
1c002
1C00S
1A039
1A001
1C006
1Co01
1co01
1C005
14039
1A001
1C006
1C001
1C0n5
14040
14001
1C0né
1Co004
1C003
1C005
1A040
14001
1F004
1C006
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1C0n3
1C003
1C003
1C003
1C004
1C004
1C004
1C004
1C004
1C004
1C004
1C004
1C004
1C004
1C004
1C004
1C005
1C005
1C00S
1C005%
1C005
1€005
1C00S
1€005
1C00S
1C006
1C006
1C006
1C006
1C006
1C006
1C006
1C006
1C006
1C006
1C006
1Co06
1C006
1C006
1C006
1C006
1C006
1C006
1C007
1C007
1C007
1C007
1C007
1C007
1C007
1C007
1C008
1C00R

"1C004 09

1C0n3 03
1C005 07
1A040 09
1A001 08
1C006 06
1C003 03
1C007 04
1C005 06
1A032 01
1A001 09
1F006 05
1C006 05
1C003 09
1C005 05
14032 05
14001 10
18016 09
1C004 10
1C004 04
1C003 10
1C003 04
1C002 10
1C002 04
1C001 10
1C001 04
1D019 02
10017 03
1F005 11
1D024 12
1C004 07
1F004 11
1C004 01
1C003 07
1F003 11
1C003 01
1F003 05
1C002 07
1F002 11
1C002 01
1F002 05
1C001 07
1F001 08
1C0n1 01
1C001 03
1C0n8 01
1C004 03
1C008 02
1C0n8 04
1A041 01
1C008 08
1C010 01
1C007 03
1C007 06
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1C00n8
1C008
1coo08
1C008
1C008
1Coo0R
1C008
1C008
1C009
1C009
1C009
1C009
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1C009
1C010
1C010
1C010
1C010
1C010
1C010
1C010
1C010
1C011
1C011
1C011
1C011
1C011
1C011
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1€011
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1C011
1C011
1€011
1C012
1C012
1Co012
1C012
1C012
1c012
1C012
1C012
1C012
1C012
1C012
1C012
1C013
1C013
1C013
1€013
1C013
1€013
1C013
1€013

~1C007 07

1C012 06
18031 06
1C009 01
1C007 10
10017 09
10013 04
1E008 04
1E042 08
1€008 07
GND

11028 07
14022 05
1C010 08
1£042 09
1C007 12
GND

18022 03
1€010 12
1€033 05
1€009 12
1C011 01
14022 04
1€010 12
GND

GND

10008 05
18009 03
11030 06
10026 06
1E004 02
11028 06
1£022 09
16013 06
18026 06
18027 06
18028 06
18029 06
18023 12
1€008 05
18008 12
10023 07
10018 04
10018 03
10032 04
10001 04
1C014 08
1€013 11
18017 02
1C014 11
1C013 06
1C014 12
1€013 04
18006 07
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1€013

1€013
1€013
1C013
1013
1€013
1C014
1C01¢4
1C014
1C014
1C014
1C014
1C014
1C014
1C014
1C014
1C014
1€015
1C018
1C015
1C0158
1C015
1€015
10158
1C015
1C015
1015
1C018
1C01S
1C017
1C017
1€017
1017
1C017
1C017
1C017
1017
1€017
1C017
1C017
1017
1017
1C017
1C018
1C018
1C01R
1C01R
1€018
1C01R
1C018
1C019
1C019
1C019
1C019

18017 01
11008 05
11009 05
1€013 02
1€015 11
1C014 06
1C015 04
1015 08
1C014 09
1€015 12
1€013 12
1€013 01
1C014 04
1C015 07
1C015 03
1013 03
1€C013 05
11001 05
11002 05
1014 10
1c014 01
11003 05
11004 05
1C014 10
1014 02
11006 05
11007 05
1€013 11
1C016 05
18004 06
1C025 01
1C024 01
1023 01
1€022 01
16026 04
1€021 01
16024 09
1020 01
16024 03
1€019 01
16022 09
1C018 01
16022 06
1C017 12
18026 11
1C027 12
GND

14011 12
11001 01
16010 12
1€017 11
1026 11
1€027 11
GND
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08
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1C019
1€C019
1C019
1€020
1C020
1Cc020
1C020
1C020
1C020
1C020
1C021
1C021
1Co21
1C021
1021
1C021
1C021
1C022
1022
1C022
1C022
1022
1Co22
1Co0z22
1C023
1€023
1€023
1€023
1€023
1C023
1C023
1€023
1C024
1C024
1C024
1C024
1C024
1C024
1C024
1C024
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1€025
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1C025
1C025
1€025
1€025
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1C026
1C026
1C026
1C026
1C026

"1A011

11001
16010
1C017
1C026
1co27
GND

1A011
11003
16010
1C017
1C026
1C027
GND

1A011
11003
16010
1C017
1C026
1c027
GND

1A011
11006
16010
16026
1€017
1C026
1co027
GND

1A011
11006
16010
1D034
1C017
1C026
1C027
GND

14011
11008
16010
1D034
1C017
1F015
18033
1C027
GND

14011
11008
16010
1F039
1F026
10037
1C024
18032
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1C026
1C026
1C026
1C026
1C026
1C026
1C026
1€C026
1C026
1C026
1C026
1C027
1C027
1C027
1€027
1C027
1C027
1027
1C027
1C027
1Cc028
1C028
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1028
1€028
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1028
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1C030
1C030
1C030
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1031

"1€023

18031
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18030
1C021
18029
1C020
18028
1C019
1B027
18026
1A003
1C025
1C024
1€023
1C022
1C021
1C020
1C019
1C018
18004
1C036
1C035
1C034
16017
1€033
16019
1C032
1G019
1C031
16032
1C030
16030
1C029
16030
1C028
1C037
1B026
1E039
1038
GND

GND

14010
11001
1H028
1C028
1C037
18027
1C038
GND

14010
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16012
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1C032
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1C033
1C033
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1€033
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1€033
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1C034
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1C034
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1€035
1€035
1C038
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1€C035
1€035
1C035
1C035
1C035
1C036
1C036
1C036
1C036
1C036
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1C036
1C036
1C036
1€037
1C037
1C037
1C037
1C037

©1C037 1o

18028 09
1Co38 10
GND

1A010 10
11003 02
1H029 0}
1C028 09
1C037 09
18029 09
1C038 09
GND

1A010 09
11003 08
1H029 05
1C028 08
1C037 08
18030 10
1C038 08
GND

1A010 08
11006 02
16012 08
1C028 07
1B031 1o
1C037 07
1C038 07
GND

1A010 07
11006 08
1H030 01
10035 11
1C028 06
18032 10
1€C037 06
1C038 06
GND

16018 07
1A010 06
11008 02
10035 10
1C028 05
18033 11
1C037 05
1C038 05
GND

16016 01
1A010 05
11008 o8
1F039 07
1F026 12
1E013 06
1C036 02
1C035 02
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1Cn37
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1Cn37
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1Cn38
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1Cn38
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1Cnds
12039
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16n30
1Cnd9
1Cn37?
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1Cn41
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1047
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10001
10001
10n01
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1D001
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10001

10001
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10002
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inng?
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10003
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1ny3
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10003
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10031
1C03n
1C02¢
1E02>
18039
180309
1E020
1D03~A
1EN2R

1E034"
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1C044°
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1D0014
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17 10004

07 10004
08 10004
04 10004
03 10004
06 10004
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08 10004
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08 10004
05 10004
06 1ND004
18 10004
20 10008
07 10005
22 10005
10 10005
06 10008
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.09 10005
né 10008
04 10006
03 10006
15 1D00ne
06 10006
15 10006
0S 10006
06 10006
16 10007
14« 10007
10 10007
08 10007
04 10007
06 10007
0é 10007
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06 10007
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06 10008
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18005 10
18010 03
10009 01
10007 08
10009 03
10010 12
18001 11
10009 05
16011 09
18006 08
1004 10
10002 03
16036 11
14034 11
1€006 12
11032 12
18013 01
10014 10
18041 07
18010 04
10006 01
10005 12
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06
27
04

04

03
06

06
27

04
04

03

03
07
27
03
05
04

0e
03
06
03
07

03
06
02
03
03
03
03
03
02

1J010
1J010
1J010
1J010
14010
1J010
1Jo10
1J010
1J010
1Jon
1J011
1J011
14011
1J011
1J011
1J011
1J011
1J011
1J012
1J012
14012
1J012
1J012
14012
14012
14012
14012
14013
1J013
1J013
1J013
14013
1J013
1J013
1J013
1J013
14014
1J014
14014
14014
1J014
1J014
1J014
1J014
1J014
1J014
1J015
14015
1J01%
14015
1J015
1J015
1J015
1J015%

1J014

1J013
1J013
1J016
14012
1J016
1J012
14011
1J011
1J016

1J010

GND
14016
1J016
1J010
1J001
18024
14015
11020
1J010
GND

1J015
11020
1J010
1J001
18024
1J015
1J017
1J010

GND

14015
14017
14010
1J001
18024
1J015
11021
14010
GND

1J015
1J017
11021
1J017
1J001
18024
14017
11023
14014
14017

1J017 ¢

14013
14017
1J013
1J016



1J018
1J015
1J015
1J015
1J015
1J018
14016
1J016
1J016
1J016
1J016
1J016
14016
1J016
1J016
1J016
1J016
1J017
14017
14017
14017
1J017
14017
1J017
1J017
1J017
1J017
1J017
1J017
1J018
1J018

14018

1J018
1J018
1J018
1J01R
1J018
1J018R
1J019
14019
1J019
1J019
1J019
14019
1J019
1J019
1J019
14020
14020
1J020
14020
14020
10020
1J020

19012

1J016
1J012
1J016
1J016
14011
14015
1J011
11020
14011
1J015
1J011
11020
1J015
1J010
14015
1J010
14015
1J013
11021
1J015
1J013
11021
1J015

1J014 |

1J010
14014
1J010
1J014
11022
14019
GND

18024
1J019
11022
14019
1Jo01
14019

11022

1J018
1J018
11022
1J018
1J018
1F010
1E020
1A019
11026
1J024
1J024
1J023
14023
1J022
14022
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1J020
1J020
14021
1J021
1J021
14021
1J021
14021
1J021
1J021
1J021
1J021
1J021
1J021
1J021
14021
1J021
1J021
1J022
14022
1J022
1J022
1J022
1J022
14022
14022
1J022
1J022
14022
1J022
14022
14022
14023
14023
14023
1J023
1J023
14023
1J023
1J023
14023
1J023
14023
1J023
1J023
1J023
1J024
1J024
1J024
1J024
1J024
1J024
1J024
1J024

14021

1J021
1J033
1J020
14033
11017
GND

1J041
1J032
1J033
1J020
1J033
11017
11024
14022
1F008
1J041
1J031
1J034
1J020
1J034
11017
GND

1J033
1J034
1J020
1J034
11017
11024
1J023
14021
1J033
1J035
14020
1J035
11017
GND

1J034

14035 (

1J020
1J035
11017
11024
1J025
1J022
1J034
1J036
1J020
1J036
11017
GND

1J031
1J032
1J036
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14024

1J024
14024
14024
14024
14024
1J024
14025
14025
14025
1J025
1J025
1J025
14025
14025
14025
1J025
1J025
14025
1J02%
1J025
1J02S
14025
1J026
1J026
1J026
14026
14026
14026
1J026
1J026
14026
1J026
140726
1J0256
1J026
1J026
14026
14027
1J027
14027
14027
14027
14027
14027
14027
1J027
14027
14027
1J027
1J027
14027
1J027
14027

1J020

1J036
11017
11024
16007
1J032
1J031
1J037
11025
1J037
11018
GND

1J031
14032
14037
11025
11018
1J037
11024
1J027
14023
1J032
14031
14038
11025

14038 (

11018
GND

14031
1J032
1J038
11025
11018
1J038
11024
16007
1J032
10031

14039

11025
1J039
11018
GND

14031
14032
14039
11025
11018
1J039
11024
1J028
14025
1J032
14031
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1J028
1J028
14028
1J02R
14028
1J028
14028
1J028
1J028
14028
14028
1J028
1J028
1J028
14029
1J029
1J029
1J029
1J029
1J029
1J029
1J029
14029

" 1J029

1J029
14031
14031
14031
14031
1J031
14031
1J03)
1J031
14031
1J031
14031
14031
14031
14031
1J031
1J031
1J031
1J031
14032
1J032
14032
14032
14032
1J032
1J032
14032
1J032
1J032
1J032

1J040
11025
1J040

11018 |

GND

1J039
1J040
11025
11018
1J040
11024
1J029
14027
1J039
1J041
11022
11034
GND

1J040
1J04])
11022
11034
11024
1J028
1J040
11027
14021
1J027
1J038
14027
1J038
14037
1J026
1J026
1J037
1J036
14025
1J036
14025
14035
1J024
14035
1J024
11027
14021
1J038
14027
1J027
1J038
14037
1J026
1J037
1J026
1J036
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1J032
14032
1J032
1J032
14032
14032
1J032

1J033 .

1J033
1J033
1J033
1J033
14033
1J033
1J033
14033
1J034
1J034
1J03¢4
14034
1J034
1J03¢4
14034

S 1J034

1J034
14035
1J035
14035
14035
14035
14035
14035
14035
1J035
1J036
1J036
14036
1J036
1J036
1J036
1J036

1J036

1J036
14037
1J037
14037
14037
14037
1J037
1J037
1J037
14037
1J038
1J03R

14025
14036
14025
1J035
14024
14035
1J024
14022
11038
1J021
14021
11005

1J022 «

11038
14021
14021
14023
11038
14022
1J022
11005
1J023
11038
1J022
1J022
1J032
1J031
1J023
14023
11005
1J032
14031
14023
1J023
1J032
14031
1J024
14024
14032
1J031
14024
1J024
11005
14032
1J031
14025
14025
11006
1J032
14031
14025
14025
1J032
14031
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14038
1J038
14038
14038
1J038
1J038
1J038
14039
1J039
1J039
14039
1J039
1J039
14039
1J039
1J039
1J040
1J040
1J040
1J040
1J040
1J040
1J040
1J040
14040
1J041
14041
1J041
14041
1J041
14041
1J041
1J041
14041
14042
1J042
14042
1J042
14042
1J042
1J042

14026
1J026
14032
1J031
1J026
1J026
11006
10028
1J042
1J027
14027
11008
1J028
10042
10027
14027
14029
1J042
1J028
1J028
11008
1J029
10062
1J028
1J028
14021
1J042
11005
1J029
11034
14021
14042
11034
1J029
11027
14041
1J041
1J040
1J040
1J039
1J039
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