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PREFACE 

This manual provides maintenance instructions for the Texas Instruments Model DS44 Moving 
Head Disc Controller. The manual also provides the theory of operation for the controller. The 
infonnation in the manual is divided into the following sections: 

I Introduction ~ Provides a general introduction to the Model DS44 Moving Head Disc 
Controller. 

II Moving Head Disc Controller ~ Provides a description of the organization and func
tions of the controller. 

III Theory of Operation - Provides the detailed theory of operation for the Moving Head 
Disc Controller. 

IV Maintenance - Provides the infonnation necessary to troubleshoot the controller. 

V Documentation - Describes the computer-generated documentation, including the Pin 
List and Load List for the controller. 

VI Drawings - Contains the drawings pertinent to the maintenance of the controller. 

Additional infonnation concerning the Model DS44 Moving Head Disc Controller may be found 
in the following: 

Title Part Number 

960/980 DMAP Expander Manual 216759-9701 

Maintenance Manual for Model DS44 Disc Drive 973792-9701 

Model 980A Maintenance Manual System Description 960699-9701 

Model 980B Maintenance Manual System Description 943012-9701 

Model 960A Maintenance Manual System Description 226750-9701 

Model 960B Maintenance Manual System Description 942773-9701 

Block Transfer Controller llJaintenance iUanual 240802-9701 

iiijiv Digital Systems Division 
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SECTION I 

INTRODUCTION 

1.1 SCOPE 
This manual contains the maintenance documentation and theory of operation for the Model 
DS44 Moving Head Disc Controller, which interfaces the Direct Memory Access Channel of the 
Model 960 or Model 980 Computer. This document discusses only the controller and its 
interface to the moving head disc unit. 

1.2 DISC CHARACTERISTICS 
The controller is designed for the Model DS44 Moving Head Disc Drive. Each Disc Drive contains 
one fixed and one removable disc with one read/write head per surface. Each disc surface has 
408 tracks, 88 data sectors/track (an 89th sector is used for head switching), 32 data words/ 
sector, for a total of 1,148,928 words/surface. The maximum data transfer rate is 156.25K 
words/second. 

The controller accommodates up to four Model DS44 disc units. Additional information on the 
disc drives may be obtained from the maintenance manuals or specifications. 

1.3 INSTALLATION 
The Moving Head Disc Controller can be included in several combinations of peripheral con
trollers. The connector plate wiring for all combinations is documented in the DMAC Expander 
Maintenance Manual. Refer to the appropriate section to determine the correct board locations 
of the controller. 

1-1/1-2 Digital Systems Division 
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SECTION II 

MOVING HEAD DISC CONTROLLER 

2.1 GENERAL 
The controller for the Model DS44 disc drive, combined with a Block Transfer Controller (BTC), 
provides an interface to the Direct Memory Access Port of the Model 960 or 980 computers 
through the Direct Memory Access Channel (DMAC) Expander. Refer to figure 2-1 for a block 
diagram relationship of the disc controller and disc drive to the 960 or 980 computer. 

2.2 DISC CONTROLLER ORGANIZATION 
The Moving Head Disc Controller consists of two major logic sections: the Block Transfer 
Controller (BTC), and the Disc Control Logic (DCL). The BTC provides the interface for the 
DMAC Expander and the DCL provides the interface for the disc drive. The BTC and DCL are 
discussed in detail in Section III - Theory of Operation. Figure 2-2 illustrates the disc controller 
organiza tion. 

2.3 DISC SECTOR ORGANIZATION 
The minimum addressable block of data on the disc is a sector. Each sector consists of a 16-bit 
preamble word, an identification (J.D.) word, 32 data words, and a data check word. 

SECTOR FORMAT 

The controller generates the preamble, J.D., and check words. The preamble word is used to 
activate the disc drive read/write logic. The J.D. word identifies the associated sector. The check 
word is used to determine if the data was read frOlll the disc correctly. 

2.4 IDENTIFICATION WORD 

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

• 27 

I 

WLO 

Bit 0 

Bits through 9 

Bits 10 through 15 

• 2° 28 
jl' 

I 

CYLINDER ADDRESS 

SECTOR ADDRESS 
WITH MSB REMOVED 

Write Lockout Bit. AL logic ZERO indicates that the data 
in the associated sector is not protected and can be 
written over. A logic ONE indicates that the data in 
the associated sector is protected and can be written 
over only with a Write J.D. command or a Write Data 
command with Lockout Override. This bit is specified 
by the Write LD. ('ommand 

Cylinder Address Field. These bits indicate the cylinder 
address on which the associated sector may be found. 

Sector Address Field with MSB Removed. These bits 
indicate the address of the next sector which will come 
under the read/write head. 

2-1 Digital Systems Division 
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I 
I 
I 

DIRECT MEMORY I BLOCK D_ISC DRIVE I .. 
ACCESS PORT """- I,. 

TRANSFER "" .. 
CONTROL 

I .. OIS<:: DRIVE 
I ; ,. 

TO CPU EXPANDER CONTROL 

I I r---

I I 
I I 
I I II' 

r---------------, 
I I 
I 

TO OTHER 
DISC DRIVES 

Figure 2-2. Disc Controller Organization Block Diagram 

2.5 DISC CONTROLLER FUNCTIONS 
The controller is capable of performing several types and combinations of read, write, and seek 
operations. While executing certain read/write commands, the controller performs several auto
matic functions such as data checking, head switching, and data address verification. The 
automatic functions are explained in the following paragraphs, and should be remembered when 
using this con troller. 

2.5.1 AUTOMATIC SEEKING. Upon receipt of a Read, Write, or Compare command, the 
controller always causes the disc to seek to the cylinder address given in List Word 3. Therefore, 
it is not mandatory that a Data Transfer command be preceded by an Independent Seek 
command. 

2.5.2 AUTOMATIC TRACK INCREMENT. If the end of a track is encountered during a data 
transfer operation and all the data has not yet been transferred, the controller will seek to the 
next cylinder and/or switch heads (refer to figure 2-3). If only the head was switched, data 
transfer will be interrupted for only one sector time (about 280 microseconds). If the cylinder 
was incremented, thereby causing an automatic seek, data transfer will be interrupted for about 
12.5 milliseconds. 

TOP SURFACE 
HEAD ADDRESS 0 

CYLINDER 
ADDRESS 

OUTER EDGE 
IOF DISC 

I 
I 
10 1 2 3 4 5 6 • • • 200 201 
I 

0531/0532 
lEND OF DISC 

I
(INNER MOST 
CYLINDER) 

1 
2021203 405 406 4071 

I 
I 

TRACK NUMBER 10 2 468 10 12 ••• 400 402404 1406 ••• 8108128141 

BOTTOM SURFACE TRACK NUM BER I 1 3 5 7 9 1 1 13 ••• 401 403 4051407 
HEAD ADDRESS 1 1 

811 813 815
1 

THE COMBINATION OF HEAD ADDRESS AND CYLINDER ADDRESS DEFINE A TRACK ADDRESS. 

DS44 END 
OF DISC 
(INNER 
MOST 
CYLINDER) 

IF AN OPERATION IS BEING PERFORMED ON AN EVEN NUMBERED TRACK, i.e., 0, 2,4,6 ···404, UPON REACHING 
THE END OF THE TRACK, IF THE SECTOR COUNT IS NOT ZERO, THE HEAD WILL BE SWITCHED TO THE BOTTOM 
SURFACE AND PROCESSING WILL RESUME WITH SECTOR ZERO, SAME CYLINDER, BOTTOM SURFACE. 

iF AN OPERATiON is BEiNG PERFORMED ON AN ODD NUMBERED TRACK, i.e., 1,3,5,7···405, UPON REACHING 
THE END OF THE TRACK IF THE SECTOR COUNT IS NOT ZERO, THE HEAD WILL BE SWITCHED TO THE TOP 
SURFACE AND THE CYLINDER WILL BE INCREMENTED: AFTER THE DISC HAS SEEK ED TO THE NEXT CYLINDER, 
THE I.D. WILL BE VERIFIED, AND PROCESSING WILL RESUME WITH SECTOR ZERO. 

(A)133414 

Figure 2-3. Automatic Track Incrementing 
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2.5.3 AUTOMATIC LD. VERIFICATION. The controller automatically checks the J.D. word 
for proper cylinder address during a read data, write data, or compare data operation under the 
following conditions: 

NOTE 

A track address is defined by a head address and a cylinder 
address. Refer to figure 2-3. 

1. After acquiring an initialization list, the controller checks 
the I.D. word on the starting track address before exe
cuting the list. 

After an autOlnatic cylinder increment and after the disc 
reaches the new cylinder, the controller checks the I.D. 
word on the new cylinder before continuing with the 
list. The I.D. word is not checked if only the head is 
switched (refer to figure 2-3). Therefore, a ""rite I.D. 
with Lockout Enabled should be performed on a 
cylinder basis. 

2.5.4 WRITE PROTECTED DATA. Since automatic J.D. verification is performed on a first 
sector encountered basis, the minimum amount of data that can be write-protected is 88 sectors 
(one track). Any track on the top surface of the disc (Head Address = 0) which is write 
protected can only be changed by a Write I.D. comlnand or a Write Data with Lockout Override 
command. If data is to be write-protected on a track on the bottom surface, the whole cylinder 
(top track and bottom track) should be protected. 

2.5.5 STATUS STORAGE. Every time status is stored, the Status Register in the controller is 
cleared. Any time the controller is addressed by an Automatic Transfer Instruction (ATI) while 
it is executing a previous list, a Busy status will be stored. Therefore, any nonabortive status that 
had accumulated to that point is stored with the Busy status and is not reported again when the 
current list is completed. Note that Operation Complete status may be accompanied by Busy, 
Parity Error, I.D. Compare Error status, and/or Seek Complete Unit XX status. 

2.6 INSTRUCTION FORMAT 
The Automatic Transfer Instruction (ATI) in the 980 computer and the Activate Direct Access 
Channel (ADAC) command in the 960 computer are each two-word instructions by which a 
device on the Direct Memory Access Channel is activated. Execution of an A TI or ADAC 
command causes a strobe to be generated with each of the two words. Each strobe indicates that 
the corresponding word is stable on the memory read data lines and may be accepted by the 
controller. The format for each of the two words is given in the following paragraphs. 

2.6.1 FIRST ACTIVATE WORD 

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

USED BY CPU 

DISC SELECT-----' 

2-4 Digital Systems Division 
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When the first word from the CPU is stable on the read data lines (indicated by the first strobe), 
the BTC decodes the address bits (12 through 15) to determine if it is being addressed. If 
addressed, the BRC presents bits 8 through II to the DCL. 

Bit 8 

Bits 9 
and 10 

Bit II 

Reset/ Acquire List Bit. A logic ZERO indicates the controller is 
is to acquire an initialization list. A logic ONE resets the 
BTC and DCL (equivalent to depressing the Master Reset 
button on the front panel of the computer). 

These bits determine the disc unit on which reading/writing 
will occur. 
00 selects Disc Drive No. 0 
01 selects Disc Drive No. I 
10 selects Disc Drive No.2 
II selects Disc Drive No.3 

Disc Select 
o selects Fixed Disc 
I selects Removable Disc 
(can be reversed with plug-in jumper) 

2.6.2 SECOND ACTIVATE WORD 

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

t 
INITIALIZATION LIST ADDRESS 

The second word of the ATI or ADAC command is the memory address from which the BTC 
fetches the initialization list. The controller does not need any further commands from the CPU 
until the specified list operation is completed or aborted. The second word is accepted by the 
BTC only if it was addressed by the first word and the controller was not still processing a 
previous list. 

2.7 INITIALIZATION LIST 
The initialization list is stored in memory prior to the issuance of an ATI or ADAC command. 
The list consists of four words located in consecutive memory locations, with the address of the 
first list word being defined in the second word of the ATI or ADAC command. The format for 
the list words is given in the following paragraphs. 

2.7.1 LIST WORD 1 

o 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

t 
STARTING MEMORY ADDRESS FOR DATA 

List Word 1 specifies the starting memory address where the first data word will be fetched/ 
stored. Sucessive data words will be fetched/stored at consecutively higher memory locations. 

2-5 Digital Sys.tems Division 
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2.7.2 LIST WORD 2 

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

I t I t I 1 
SECTOR ADDR ESS f 

Bit 0 

Bits 1 through 7 

Bits 8 through 15 

2.7.3 LIST WORD 3 

NUMBER OF SECTORS 

Interrupt Bit. A logic ZERO enables the controller to store 
status without issuing an interrupt. A logic ONE causes 
the controller to issue an illterrupt and wait for interrupt 
recognition before storing status. 

Sector Address Bits. These bits determine the sector at 
which the controller begins data transfer. The minimum 
allowable number in this field is 00 16 , The maximum 
allowable number is 57 16 , A number greater than 57 16 

results in a Program Error status. 

Sector Count field. This field determines the number of 
sectors to be transferred. When performing ANY operation 
on the disc, this field must be nonzero. If not, a Program 
Error status will result. The maximum allowable value in 
this field is FF 16 . 

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

Bit 0 

Bits 1 through 3 

Bits 4 and 5 

CYLINDER ADDRESS 

CYLINDER ADDRESS 

Chain Bit. A logic ZERO indicates the controller is to ter
minate processing after completing the operation specified 
in the current list. A logic ONE indicates the controller 
is to acquire another initialization list (from the memory 
address specified by List Word 4) after completing the 
operation specified in the current list. 

Command field. This field determines the type of operation 
the controller is to perform. 
000 Read data 
001 Read Identification word 
010 Compare data 
011 Independent seek 
100 Write data 
101 Write I.D., Lockout disabled 
110 Write I.D., Lockout enabled 
III Write data, Override lockout 

Not used. 
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Bit 6 and Bits 
8 through 15 

Bit 7 

Cylinder Address. This field specifies the cylinder address 
at which the data transfer will begin. Bit 6 is the 
most significant bit, and bits 8 through 15 must be 
between 0 and 197 16 . 

Head Select. This bit selects the head which is to be used in the 
the transfer operation. Together with the cylinder address, 
this bit specifies a unique track on the disc. The head 
selection is: 

o - Upper head (top surface) 
1 - Lower head (bottom surface) 

2.7.3.1 Read Data. The controller reads data from the disc and stores it in CPU memory until 
the number of sectors specified in List Word 2 have been transferred. Automatic track incre
menting applies. See figure 2-3. 

2.7.3.2 Read 1.0. The next identification word that comes under the read head will be 
transferred to the memory location specified in List Word 1. 

2.7.3.3 Compare Data. The controller compares the data in memory (starting at the address 
specified in List Word 1) to the data on the disc (starting at the sector and cylinder specified in 
List Words 2 and 3, respectively). 

2.7.3.4 Independent Seek. This operation causes the controller to move the head to the cylinder 
address specified in List Word 3. After the disc accepts the Seek command, the controller stores 
Operation Complete status (this occurs 20 microseconds to 50 microseconds after receipt of List 
Word 4). The controller is then ready to accept a command to perform an operation on another 
unit. When the disc completes the seek, the controller stores Seek Complete status for that unit 
whether or not the controller is busy processing a list on another unit. 

2.7.3.S Write Data. The controller writes data on the disc until the num ber of sectors specified 
in List Word 2 have been written. If the lockout bit (Bit 0 of the I.D. word) is set, no data is 
written and the controller stores Write Lockout status and terminate. 

2.7.3.6 Write 1.0., Lockout Disabled. The I.D. word is written on the number of sectors 
specified in List Word 2. The data portion of each sector consists of the data word in the 
specified memory address of List Word 1. 

2.7.3.7 'Vrite 1.0., Lockout Enabled. This operation is the same as write I.D., lockout disabled, 
except that the write lockout bit (bit 0 of I.D. word) is written as a logic ONE. Therefore, a 
Write Data Override Lockout command is required to write data on these sectors. 

2.7.3.8 Write Data, Override Lockout. The number of sectors specified in List Word 2 is written 
on the disc, whether or not the write lockout bits (bit 0 of the I.D. word) is on. The write 
lockout bit condition of the I.D. word is not altered by this operation. 

2.7.4 LIST WORD 4 

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

I t 
CHAIN LIST ADDRESS 

2-7 Digital Systems Division 



~ ____ 9_44_8_24_-_97_0_1 ______________________________________________ __ 

List Word 4 specifies the starting memory address of the next Initialization List to be acquired if 
chaining is indicated by bit 0 of List Word 3. If chaining is not indicated. this list word is 
ignored. Chaining allows the controller to read/write from different areas of memory and/or 
execute more than FF IfJ sectors with the CPU issuing only one ATI or ADAC command. 

2.8 CHANNEL ADDRESSING 
The controller may be assigned any channel (DMAP) address form channel 0 through channel 7. 
Circuitry \vithin the ETC section of the disc controller uses the assigned (hardwired) address to 
determine when to respond to an ATI or ADAC command. This circuitry also determines which 
request lines to drive and which acknowledge lines to monitor as explained in the following 
paragraphs. Refer to the BTC manual for detailed infonnation. 

2.8.1 ADDRESS SELECTION. The channel addressing scheme utilized permits assignment of 
any channel address and enables the address to be changed if required. The assigned channel 
address is wired on an address select plug as shown in figure 2-4. The decoding and comparison 
of the assigned address to the address in ATll or ADAC 1 is shown functionally in figure 2-5. 

2.8.2 ADDRESS MODIFICATION. In order that the channel address may be changed without 
altering the controller logic or connector plate wiring, the BTC section of the Disc controller 
picks up seven sets of channel control lines. However, only one line from each group, the one 
corresponding to the assigned channel, is utilized. 

The circuitry for driving the appropriate memory access line and interrupt request line is shown 
in figure 2-6. The circuitry for monitoiing the memory access grant line and interrupt acknowl
edge line is shown in figure 2-7. Using this channel addressing scheme makes address modifica
tion a simple matter of altering the address select plug wiring. 

AD DR SWITCH CODING 

CH. SE .w 
LECTED 1 2 3 4 

0 0 0 0 

1 0 0 1 0 

2 0 1 0 UJ 

3 0 1 1 <J) 

4 1 0 0 ::J 

5 I 0 1 Z 

" 1 i 0 oJ 

7 I 1 1 

ADDR PLUG WIRING 

CH .... ONNECTIONS 

0 1 14.3 L'.::: 1 u 
1 2.3 12.5 10 

1 2.3 4.5 10 

1 2.3 4.5 10 

4 1 14. ~, 12.5 6 

5 I 2. 3 12.5 6 

6 I 14.3 4.5 6 

1 2.3 4.5 6 

SWITCH CONFIGURATION 

1 2 3 4 

MULTILAYER BOARD 

LEND 
~ VIEW ! 

VCC VCC \ICC 
I 

o 0 000 0 0 
141312111098 

1234567 

o 0 0 0 000 

SIDE VIEW 

WIREWRAP BOARD 

NOTES: 1. THE CHANNEL ADDRESS SWITCH IS LOCATED ON THE BTC 1 MULTILAYER 

gg~~g :~ tgg~i:g~ ~gg I~g~ ~ : ggt~~~ gb fN THE BT 1 WIREWRAP 

~. ONLY ONE SW ITCH FOR EACH CONTROLLER. 

(A)134196 

Figure 2-4. Channel Address Decoding 
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MRD14 

MRD15 

(A)134197 

NEXT DEVICE TO 

CON TROLLER 

~------------~ AND 
DEVICE ADDRESS 

(DECODED) 

Figure 2-5. Channel Address Decoding Logic 

., -
,..;-., 
"' 
~ 

"' i .... -"" ., .... 
..,. 
...,; ..,. 

" .... 

CHANNEL 0 .... 
CH 1 

., 
.... 

-,. 
CH 2 .... .. 

CH 3 .... 
CH 4 ::. 

CH 5: 

CH 6~ 
7 CH~ , 

Vee 

I 
: (TYPICAL OF EIGHT LINES) 

I 
I 
L_D~A':'~~~~_ 

SN74145
0 P- SN74145: 

- A 

-B 

-~ 
DEVREQ* - D 

(A)134200 

1 p--
2~ 
3'-.., 
41... 

5 ~ 
Sp 
7 b 
8 P-- } NOT USED 
9 P--

BCD-TO·DECIMAL 

DECODR 

REQUEST LINE SELECT 

2 REQUIRED PER CONTROLLER 

*0 EVREQ: DEVICE REQUEST 

(ACCESS REQUEST OR INTERRUPT REQUEST) 

Figure 2-6. Request Line Select 
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TO 

CO 

SELECTED 

ACKNOWLEDGE 

NEXT DEVICE 

NTROllER 

SN74151 

W 

ACKNOWLEDGE: 4--' 

(A) 13420' 

r/ CHANNEL 0 .." 

DO 

01 
O2 
03 

04 
0 5 
0 6 
0 7 

I 

.... 
,/ 

'" 
,/ 

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

./ ..... 
,/ 

'-

-
--

, 
CH 1 ') 

CH 2 ... , 
CH 3 

-""" 

CH 4 ~ 
CH 5 ~ 

CH 6~ 

CH:! 
, 

FROM DMAP EXPANDER OR PREC[DING 

DEVICE CONTROll ER 

SN74151 

DATA SELECTOR 

f--

21 FROM A 2) 
22 SELECTO 

DDRESS 

R 

ACKNOWLEDGE LINE SELECT 

(ACCESS GRANT. INTERRUPT 

ACKNOWLEDGE) 

2 REQUIRED PER CONTROLLER 

figure 2-7. Acknowledge Line Select 

2.9 MEMORY ACCESS 
In executing a memory cycle, the controller issues a request for memory access and then waits 
until a memory access grant is received before proceeding. The time elapsing between a request 
and receiving access is dependent on CPU activity, the Expander, other device controllers. and 
the channel address assigned to this con troller (priority). The BTC section or the disc controller 
contains the circuitry for executing memory cycles. For detailed information refer to the nTC 
manual. The generalized limjng chart of figure 2-8 gives the relationship bet ween ~ignab al the 
controller/expander interface. 

2.10 INTERRUPTS/STATUS 
The controller may interrupt the program being executed by the CPU and calise the controller 
status to be processed. 

When the specified operation is completed, the controller issues an interrupt request (if inter
rupts were enabled by bit 0 of the last List Word 2 that was received) indicating that status is 
ready to be stored in memory and processed by the CPU. The controller must then wait until an 
interrupt recognition is received before taking further action (to receive an interrupt recognition. 
the DMAC interrupt bit in the CPU Status Register must be set). 

When an interrupt recognitiol1 is rl'ceived, the controller proceeds with status storage through the 
memory access request sequence. 

2.1 0.1 STATUS STORAGE LOCATIONS. The controller stores two status words each time it 
stores status. The locations in memory where status is stored are a function of the channel that 
the controller is "on". Refer to figure 2-4. 
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ACCESS 
REQUEST 

ACCESS 
GRANTED 

STORE OR 
FETCH 

.ADDRESS ENABLE 

DATA ENABLE 
(STORE CYCLE ONLY) 

DATA AVAilABLE 
(FETCH CYCLE ONLY) 
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Figure 2-8. Controller Interface Signal Relationship 
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~~/_----------------------------
2.10.2 ST:\ TlJS wonn 1. 

01'3456789101112 13 1·~ 15 

O. \\ O. D. F. P. c.p I. B C11. \\'. ').C S.C. S.C. S.c. 
c. P. L. if. ). F. E. A D. S 1. L. 112 1°2 ()12 O(l2 

E. E. D. RE. Y Thl\. ON 

Bit 0 Operation Complete. Status is ~tored upon sllccessful completion 
of a nonchained list. where the operation called for !:) a read, 
compare, read J.D .. write I.D .. or the disc unit accepts an 
Independent Seek command. 

Bit 1 Write Protect Enabled. Status is stored if an attempt is made to 
wlite on a disc while its write protect switch is "on". The con
troller is reset to its idle state when the status is stored. 

Bit :2 Offline. Status is stored if an attempt is made to perform an 
operation on the disc and it is not ready, i.e., power is not 
"on", disc is not at proper speed, disc cartridge is not in position, 
unit does not exist, and after a restore operation following a disc 
malfunction during a seek. The controller then retunlS to its idle 
state. 

Bit 3 Data Transfer Error. Status is stored if a data word was not 
available from the CPU at the time required (write operation) 
or if the controller could not store a data word in the CPU in 
the time required (read operation). The word transfer rate be
tween the controller and the CPU is approximately 156.25 KHz, 
(one word every 6.4 microseconds). Upon detection of a data 
transfer error, reading or writing is discontinued and the con
troller resets to its idle condition after storing status. This status 
will also occur if an attempt is made to transfer data to/from a 
disc cartridge that has never been initialized by a write I.D. 
operation (Le., a new cartridge or a cartridge with a bad sur
face on it). 

Bit 4 End of Disc. If all attempt is mauc to read or wri te bey ond 
cylinder address 407. the controller restores the disc to 
cylinder 00 16 , After the disc is restored, an End of Disc 
status will be stored. The controller then resets to its idle 
condition. 

Bit 5 Program Error. Status will ALWA YS be storeu if List Word 2 
has an invalid starting sector address or List \\' ord :2 contains 
a sector count of zero. The controller then resets to its idle 
state. 

Bit 6 Compare Error. Status is set during a compare operation if the 
data read from the disc does not match the data pulled from 
the specified CPU memory buffer. Status is stored after the 
current sector has been compared. The controller then retunlS 
to its idle state. Chaining is ignored. 
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Bit 7 Parity Error. Status is set during a read operation or a compare 
operation if the parity read from the disc does not match the parity 
generated by the con troller. Status is stored after all sectors in 
the list have been read. If the list is chained, the controller 
acquires the new list and continues. 

Bit 8 LD. Compare Error. Before executing a data transfer to or from the 
disc for a read, compare or write operation, the LD. word is 
checked against the cylinder, head, and sector address registers 

Bit 9 

Bit 10 

Bit 11 

Bit 12 

of the controller. 

For a write data operation, the LD. word of the tirst sector 
encountered of the selected track is checked. If a match does 
not occur with controller registers, the LD. Compare Error 
status is set and the write operation terminates before writing 
begins on the disc. The controller returns to its idle state 
after the status has been stored. For a read or compare 
operation, an LD. Compare Error status does not terminate 
the operation. 

Device Busy. Status is set when the controller receives an AT! com
mand while it is processing another list. Status is stored immediately. 
The controller then continues processing its list and the status 
register is reset. 

Chain List Taken. Upon successful completion of a list whose chain 
bit is "on" (List Word 3, bit 0), the controller does not store status, 
but acquires the new list. The controller then stores the Chain List 
Taken status and continues by processing the new list. If a list 
whose chain bit is "on" is not successfully completed, the new list 
is not acquired and processing will be discontinued. 

NOTE 

On a parity error, processing and 
chaining will continue. 

Write Lockout On. Status is stored if an attempt is made to 
write on a track whose write lockout bit (bit 0 of the LD. 
word) is "on". Refer to the Write Protected Data paragraph 
for exceptions. 

Seek Complete Unit 11 2 , Status is stored when the unit indicates 
it has reached the proper cylinder address. The sequence of 
events for a seek operation is as follows (assuming the 
controller is idle, not busy): 

1. The controller becomes husy upon receipt of a Seek 
command. 

2. The disc unit accepts the Seek command. 
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Bit 13 

Bit 14 

Bit 15 

3. The controller stores Operation Complete status and 
ret urns to its idle condition ( ready for anot her 
A TI command). 

4. From 8 to 70 milliseconds later, depending on how 
far the disc had to seek, the disc completes its 
seek and the controller ~tores Seek Complete status 
for that unit. This stat us is stored as soon as it 
is encountered whether or not the controller is in 
the process of executing another list on a different 
disc unit. An interrupt precedes this stat us only 
if illterrupb were enabled by the last List Word 2 
received by the controller. 

Seek Complete Unit 10::,- See description for bit 12. 

Seek Complete Unit 01 2 , See description for bit 12. 

Seek Complete Unit 00 2 , Sec description for bit 12. 

2.10.3 STATUS WORD 2. The second status word is not utilized. 

2.11 DATA TRANSFER RATE 
Data transfer between the controller and the CPU is in 16-bit parallel form. Data transfer 
hetween the controller and the disc is in bit serial form with the least significant bit being 
transferred first and the most significant bit being transferred last. The bit transfer rate bet ween 
the controller and the disc is 2.5 MIIz. The maximum word transfer rate between the controller 
and the CPU memory is 156.25 KHz. The actual rate is goverened by the activity of other 
DMAC controllers. 

2.12 CONTROLLER INTERFACE SIGNALS 
Signal levels are compatible with Texas Instnlments Series 74 TTL (transistor-t ransistor logic) 
intergrated circuits and are defined as follow: 

Logic ONI: 

1 ogie ZF RO 

+5 volls (maximum) 
+2.4 volts (minimum) 

+O.R volt (maximum) 
+0.0 volt (minimum) 

Three interfaces will be described: CPU/Block Transfer Controller Logic (BIeL). BICL/Disc 
Controller Logic (DCL). and DCL/Disc. 

2.12.1 SIGNALS FROM THE CPU. Signals from the CPU that are buffered and/or processed by 
the Expander and routed to the HIC are listed in table 2-1. Data lines are provided in the 
logicaliy true sense and ail other lines are provided in the logically false sense. 

2.12.2 SIGNA LS TO TilE CPU. Signals from the BIe that are buffered and/or processl'd by 
thl' Expander and routed to the CPU are listed in table 2-2. Data and addrl'ss linl's arl' provided 
in thl' logically tnle sense and all other lines are provided in the logically false sense. 
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Signal 

DEVMRD(N) 

AG,(N)-

DEVATIl-

DEVATI2-

IRECOG(N)-

DATAV-

CLOCK-

RESET-

Signal 

DEVMWD,(N) 

DEVADD,(N) 

ARDEV,(N)-

INTDEV,(N)-

DEVSTORE-

DEVFETCH 

Table 2-1. Signals from CPU to BTC 

Remarks 

Memory Read Data. N = 00-16. 
Bit 0 is MSB. Bit 15 is LSB. 

Memory Access Granted. N = 0-7. 
Indicates that channel (N) has the next memory 
cycle 

Channel Activate Strobe. 
Accompanies first ATI or ADAC word 

Channel Activate Strobe. 
Accompanies first ATI or ADAC word 

Interrupt Acknowledge. N = 0-7. 
Indicates that channel (N) may proceed with a 
status (store) cycle 

Data Available. 
Indicates that the memory read data lines are 
stable on a fetch cycle 

System Clock. 
3MHz for 960 computer and 4MHz for 980 
computer 

Master Reset. 
For initialization when required. 

Table 2-2. Signals to CPU from BTC 

Remarks 

Memory Write Data. N = 00-16. 
Bit 0 is MSB. Bit 15 is LSB. 

Memory Address. N = 00-15. 
Bit 0 is MSB. Bit 15 is LSB. 

Memory Access Request. N = 0-7. 
Channel (N) request for memory access 

Interrupt Request. N = 0-7. 
Channel (N) request for an interrupt cycle (status 
store cycle) 

Store cycle initiate 

Fetch cycle initiate 
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2.12.3 DISC CONTROLLER TO BTC INTERFACE. The controller/BTC interface is designed so 
that the controller and the BTC must be located in the same motherboard and mounted within 
one standard enclosure. 

Signal leyeIs are detennined by the signat urI..' of the signal. The signals suffixed with a bare - ) are 
referred to as false or inverted logic (at the low-voltage leveL the logical function of the signal is 
true: at the high-voltage level, the logical function of the signal is false.) 

All signals at the BTC/controller interface are synchronized with the trailing edge of the CPU 
system clock (SCLOCK). 

The signal definitions in this section apply only when the BTC is used with the disc controller. 
For a more detailed description. refer to the ETC specification. 

2.12.3.1 llTC to Controller Signals. The signals from the BTC to the controller are given 111 

table 2-3. 

2.12.3.2 Controller to llTC Signals. The signals from the controller to the I3TC are given in 
table 2-4. These signals are generated by cut-collector IC devices with enables. 

2.12.4 CONTHOLLfR/DISC INTERFACE. The logic levels for the controller/disc interface 
signals are TTL compatible. 

Logic ONE +2.4 to +5.0 Vdc 

Logic ZERO o to 0.8 Vdc 

All interface connections are made with one cable to disc unit O. This cable connects to a top 
edge connector of one disc controller board. 

Tables 2-5 and 2-6 define the signals between the controller and the disc. 

For a more detailed description, refer to the applicable disc specification. 
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Signal 

ATIl 

ATI2 

MRD(N) 

LIST(N) 

RFOUT(N)-

READY 

STAT BUSY 

ZER08 

MREST 

SCLOCK 

Table 2-3. BTC to Controller Signals 

Remarks 

This one clock time signal occurs every time the 
CPU addresses the disc controller with an ATI or 
ADAC command. 

This one clock time signal indicates that the second 
word of the ATI or ADAC command is available. 
This signal will not occur if the ATIl was received 
while the disc controller was busy (processing a 
previous initialization list). 

N = 08 to 11. 
These lines are monitored only during the ATIl 
pulse. At this time they indicate the contents of 
bits 8, 9, 10 and 11 of the first ATI word. 

N = 1, 2, 3, or 4. 
These one clock time signals indicate that List 
Word N is available during this clock time only. 

N = 00 to 15. 
These signals represent a bidirectional data bus. 
All data transfers between the controller and the 
BTC are made through these 16 lines. 

This signal indicates the BTC is ready to transfer 
a word from/to the controller. 

This signal indicates the BTC is ready to begin a 
status store operation. 

This signal indicates that all the sector(s) in the 
initialization list have been read or written. 

This signal indicates that the CPU Master Reset 
switch or the power clear has been actuated. A 
high on this line causes the controller to be 
immediately reset to its idle condition. 

This is the CPU system clock. 
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Signal 

LISIEN-

RF4EN 

MEMEN-

DEVREAD 

ACK-

COUNT 

DECOUNT-

STATEN

INTEN-

TWOSC 

BUSY

BTCLR-

Iable 2-4. Controller to BIC Signals 

Remarks 

. This one clock time signal causes the BTC to 
fetch four list words. 

This signal indicates which Register File Register 
in the BIC contains the address of the first 
list word. 

This one clock time signal activates the BIC 
data transfer controllers. Upon activation, these 
controllers begin transferring data to/from CPU 
memory. 

This signal indicates whether data is being 
transferred to or from CPU memory. 

This signal indicates that the disc controller is 
ready to transfer a word to the BTC (if reading 
from the disc) or that the disc controller has 
taken a data word from the BIC (if writing on 
the disc). 

This signal will be disabled so that the second 
status word stored will be the list address. 

This one clock time signal decrements the sector 
counter in the BTC. 

This signal activates the BTC status controller. 

This signal indicates that status will be stored 
via interrupts. 

This signal indicates that two status words will 
be stored. 

This signal indicates the disc controller is busy. 

This signal resets all active controllers and flip-flops 
in the BTC and resets the disc controller. 
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Signal 

ADDS(N)-

RESTORE-

ADDSST-

HS-

WG-

EG-

DS-

WDNCLK-

SELU(N) 

Table 2-5. Controller to Disc Signals 

Description 

Cylinder Address. N = 0-7, and 0, A. Nine lines which establish the 9-bit parallel 
address that defines a track on each disc surface by defining the position of the 
heads. 
Logic ZERO for true 

Restore. 
One line which signals the disc to retract the heads to the home position, cyl
inder address (000)g. In response to this signal, the Address Register in the 
disc is also set to (000)g and an address acknowledge (ADSACK-) is issued by 
the disc. 
Logic ZERO for true 

Cylinder Address Strobe. 
This signal is used by the disc for sampling the cylinder address lines and the 
restore line. This signal is held until either the address acknowledge signal or 
the attention signal is issued by the disc. 
Logic ZERO for true 

Head Select. 
This signal selects one of the two heads for the purpose of reading or writing. 
Logic ZERO selects upper head. 
Logic ONE selects lower head. 

Write Gate. 
This signal controls the current for the write coil. 
Logic ZERO for current on. 
Logic ONE for current off. 

Erase Gate. 
This signal controls the current for the erase coil. 
Logic ZERO for current on. 
Logic ONE for current off. 

This signal selects either the fixed or the removable disc. A logic "0" selects the 
removable disc and a logic 1 selects the fixed disc. 

Write Data and Clock. 
This line carries the multiplexed data and clock pulses for double frequency 
type recording on the disc, one complete pulse for each recorded flux reversal. 
The pulses should have a minimum width of 100 nanoseconds and the leading 
edge transition time at the disc should be less than 50 nanoseconds, negative 
going leading edge. 

Select Lines. N - 0-3. 
These lines select and control the input/output lines of an individual disc 
unit in a daisy-chain system configuration. Up to four direct select lines are 
provided. Logic ZERO on a line selects the disc unit associated with that 
line. -
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Signal 

FRY-

RTS/R/W-

ADSACK-

SKIC-

RCLK-

RD-

Table 2-6. Disc to Controller Signals 

Description 

File Ready. 
A signal on this line indicates the disc drive is in the 
following condition. 

Proper power is supplied. 

Disc cartridge is loaded. 

Door is closed. 

Disc is rotating at operating speed and 
heads are in flying position. 

It is not in the write check condition. 

Logic ZERO for true 

Ready to Seek/Read/Write. 
A signal on this line indicates the disc is in the 
file ready condition and it is not in the process 
of executing a seek operation. 
Logic ZERO for true 

Address Acknowledge. 
A signal on this line notifies the controller that a 
command to move the heads to a specified address 
has been accepted, and execution of the command 
has begun. Pulsewidth is 1 psec. 
Logic ZERO for true 

Seek Incomplete. 
This signal indicates that, due to some malfunction, 
a seek operation was not completed by the disc. 
This signal, once it becomes true, is held until a 
Restore command is received by the disc. 
Logic ZERO for true 

Read Clock. 
This line carries pulses representing clock signals 
that have been separated from data signals during 
read operation of the disc. Pulsewidth is 50 
nanoseconds to 150 nanoseconds (100 nanoseconds 
nominal). The leading edge should be used as 

reference. 
Logic ZERO for true 

Read Data. 
This line carries pulses representing data signals 
which have been separated from clock signals 
during read operation of the disc. Pulsewidth is 50 
nanoseconds to 150 nanoseconds (IOO nanoseconds 
nominal). The leading edge should be used as 
reference. 
Logic ZERO for true 
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Table 2-6. Controller to Disc Signals (Continued) 

Signal 

SECTORM-

INDEXM-

WCHK-

WPS-

ATTNX-

Description 

Sector Marks. 
This line supplies one pulse for each of the sector 
slots as they pass by the sector transducer of the 
disc drive. The leading edge of these pulses should 
be used as reference. There will be 24 sector marks 
per revolution of the disc pack. 
Logic ZERO for true 

Index Marks. 
This line supplies one pulse per disc revolution to 
ensure proper sector identification. It Signifies that 
the next sector mark following this pulse is the 
sector mark ofr the first disc sector on the track. 
The leading edge of these pulses should be used as 
reference. 
Logic ZERO for true 

Write Check. 
This signal notifies the controller of the following: 

Due to some malfunction, the disc may not 
be able to perform adequate write function. 

Temporary voltage fluctuation has occurred 
without interrupting operation. 

The controller generates an offline status if writing 
is attempted during this condition. 
Logic ZERO for true. 

Write Protect Status. 
When true, this signal indicates to the controller 
that the disc is under write protect condition. The 
controller generates a Write Protect status if 
writing is attempted when this signal is true. 
Logic ZERO for true 

Attention Line Unit X. X = 0-3. 
There is one attention line for each disc unit on the 
controller. The attention line of each unit is active 
even though that unit may not have been selected 
by the last ATI Word 1. Refer to Figure 3-11 for 
use of attention lines. 
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SECTION III 

THEORY OF OPERATION 

3.1 GENERAL 
The Moving Head Disc Controller may be assigned any channel address on the Direct Memory 
Access Port. The controller decodes the two-word A TI or ADAC command and, if properly 
addressed and in a ready condition, acquires the list words from the specified location (if 
required). 

The controller transfers data to or from CPU memory as 16-bit words with a maximum rate of 
lS6.2K words/second. Data transfer between the controller and the disc is in bit-serial form at a 
rate of 2.SM bits/second. 

List operations may be chained so that the controller performs many operations with only one 
ATI or ADAC command issued from the CPU. The interrupt capability may be enabled or 
disabled in any or all of the lists. When the operation is completed (or aborted) the appropriate 
status of the controller and/or disc unit is stored in the memory location assigned to the channel 
address of the controller. 

Figure 3-1 is a generalized flowchart of the controller. This flowchart shows the major logic 
paths followed by the control logic when executing a disc operation. 

3.2 LOGIC ORGANIZATION 
The Moving Head Disc Controller is divided into two major logic sections: the Block Transfer 
Control (BTC), and the Disc Control Logic (DCL). The reason for this division is that the BTC 
provides the basic interface circuitry for interfacing to the Direct Memory Access Port Expander 
and is available as an aid to controller design. The BTC is fully documented in the Block 
Transfer Controller Maintenance Manual. Therefore, only the basic operation is mentioned here. 

The DCL provides the necessary read/write and seek control necessary for completing the 
interface of the disc to the DMAP Expander. Figure 3-2 is a block diagram of the DCL logic 
areas, the BTC registers, and gating pertinent to the disc controller. 

3.3 BLOCK TRANSFER CONTROL 
The Block Transfer Control logic section provides the circuitry required to interface to the 
DMAP Expander. This logic includes capabilities to perform the following functions: 

1. Decode the device (channel) address bits of an ATI or ADAC \Vord 1 and detenrline 
whether the disc controller is being addressed. 

2. Accept the Activate Word 2 if addressed by Word I (and the controller is not busy), 
and store this word in the register file. 

3. Acquire the initialization list from the actctrc'\s specifit'd hy Activate Word '1 and save 
the four list words as appropriate. 
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4. 

5. 

Execute memory cycles to either fetch or store data as required by the Disc Control 
logic. 

Decrement the sector counter as indicated by the DCl, and notify the DCL when 
coun ter reaches zero. 

The Block Transfer Control executes the above functions as described in the following para
graphs. Refer to the BTC Maintenance Manual for detailed infonnation. 

3.3.1 ACT IV ATE WORD MONITORING. The first activate word is accepted by the BTC if the 
address bits (13 through IS) indicate that the disc controller is being addressed and if the DCL is 
not busy. If both of these conditions are true, the word is stored in Register File I (RFl) and 
bits 8, 9, 10 and II are presented to the DCL along with a strobe indicating the presence of a 
(buffered) ATI or ADAC word. If the DCL is busy, the BTC presents the first word as above, 
but it is not stored in the register file. In either case, the DCL decodes bits 8, 9, 10 and II to 
take the appropriate action as described in later sections. 

If properly addressed by Activate Word 1, and the DCL is not busy, Activate Word 2 is accepted 
and stored in Register File 3(RF3). This word is presented to the DCL along with a strobe 
indicating its presence. The DCL does not use this word, though the strobe is utilized by the 
DCL Activation Control logic. This word will be stored in RF3 until required for list acquisition. 

3.3.2 LIST ACQUISITION. The disc controller acquires the initialization list through activation 
of the BTC by the DCL. When the DCL issues a list enable (LISTEN), the BTC checks the 
RF4EN signal to detennine where the list address is stored. RF4EN equal to a logic ZERO 
indicates that the list address is stored in Register File 3 (RF3). RF4EN equal to a logic ONE 
indicates that Register File 4 (RF4) contains the list address. RF4EN is reset to logic ZERO each 
time a list acquisition is initiated following an Activate 2 strobe. Thereafter, RF4EN is toggled 
after each list acquisition when chaining. The contents of the various registers in the BTC are 
outlined in table 3-1. 

3.3.3 MEMORY CYCLE EXECUTION. The Disc Control Logic (DCL) indicates to the BTC 
whether a Read or Write command is to be executed, and whether data is to be acquired from 
memory or stored in memory. The appropriate memory cycle execution begins when the DCL 
issues a memory enable (MEMEN) to the BTC. 

For a disc write operation, the BTC begins acqulnng data from the starting data address 
(indicated by list Word 1). The BTC presents the data to the DCL as required. Register Files 
RF 1 and RF2 are utilized as buffer storage until the DCl requests a new data word, so the BTC 
is normally two words ahead of the Del. This Ineans that two extra words are acquired by the 
BTC during a write operation, but this is of no consequence since they are not requested by the 
DCl. 

For a disc read operation, the BTC begins storing data when the DCL indicates that a data word 
is ready to be transferred. The BTC has the capability of buffering two words from the DCL 
while thc DCL is acquiring a third 'Nord, but normally the ETC will have stored a data word 
before the next word is acquired by the DCL. 

3.3.4 STATUS STORAGE. A status cycle is initiated by the BTC when the DCL issues a status 
enable (STATEN). The status storage is preceded by an interrupt if the interrupt enable signal 
(lNTEN) from the DCL so indicates. The DCL also indicates that two status words are to be 
stored (TWOSC). The first status word is supplied by the DCL, which is requested to do so by 
the BTC after a status cycle has been initiated. The second word, the address of the initialization 
list, is supplied by the BTC. Status storage memory cycles and data transfer memory cycles may 
be executed (interleaved) as required. 
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Table 3-1. BTC Register Content 

STROBE 
OR RF4EN 

ENABLE 
REGISTER FILE 1 REGISTER FILE 2 REGISTER FILE 3 (SEE NOTE 1) (SEE NOTE 2) 

(RFlI (RF2) (RF3) 

ACTIVATE 1 
ACTIVATE 
WORD 1 

ACTIVATE 2 ACTIVATE ACTIVATE WORD 2 
WORD 1 (LIST ADDRESS) 

LISTEN (TO 
. ACTIVATE ACQUIRE 0 LIST ADDRESS 

INITIAL LIST) WORD 1 

0 
ACTIVATE STARTING DATA 

LIST ADDRESS LWl WORD 1 ADDRESS 

LW2 0 SECTOR COUNT 
STARTING DATA 

LIST ADDRESS ADDRESS 

DCLCOMMAND STARTING DATA 
LIST ADDRESS LW3 0 WORD ADDRESS 

OCLCOMMAND STARTING LIST ADDRESS 
LW4 0 

WORD DATA ADDRESS (CURRENT) 

MEMEN 
LIST ADDRESS 

1 ! (CURRENT) 

LISTEN (TO ~ LIST ADDRESS ACQUIRE 1 
CHAIN LIST) (PREVIOUS) 

LWl 1 (NEW) STARTING LIST ADDRESS 
DATA ADDRESS (PREVIOUS) 

SECTOR STARTING DATA LIST ADDRESS 
LW2 1 COUNT (NEW) ADDRESS (PREVIOUS) 

·LW3 1 
DCLCOMMAND STARTING DATA LIST ADDRESS 
WORD (NEW) ADDRESS (PREVIOUS) 

LW4 1 OCLCOMMAND STARTING DATA CHAIN (LIST) 
WORD ADDRESS ADDRESS 

MEMEN 0 
CHAIN (LIST) 
ADDRESS 

NOTES: 
1. REGISTER CONTENT TRUE AT STROBE TIME OR AS A RESULT OF AN ENABLE FROM THE DCL. 
2. RF4EN (REGISTER FILE 4 ENABLE) TO THE BTC IS TOGGLED UPON COMPLETION OF EACH LIST ACQUISITION; 

INITIALLY RESET TO LOGIC ZERO WITH EACH ACTIVATE 2 STROBE_ 

BTC REGISTER CONTENT 

REGISTER FILE 4 
MEMORY 
ADDRESS (RF4) 
REGISTER 

LIST ADDRESS 

LIST ADDRESS + 1 

LIST ADDRESS + 2 

LIST ADDRESS + 3 

CHAIN (LIST) STARTING DATA 
ADDRESS ADDRESS 

CHAIN (LIST) STARTING DATA 
ADDRESS ADDRESS 

CHAIN (LIST) (CHAIN) LIST f ADDRESS -r- ...3r' ADDRESS 

~ LIST ADDRESS 
(CURRENT) LIST ADDRESS + 1 

LIST ADDRESS 
LIST ADDRESS + 2 (CURRENT) 

LIST ADDRESS LIST ADDRESS + 3 
(CURRENT) 

LIST ADDRESS (NEW) STARTING 
(CURRENT) DATA ADDRESS 

LIST ADDRESs (NEW) STARTING 
(CURRENT) DATA ADDRESS 

SECTOR -. 
COUNT 
REGISTER 

SECTOR COUNT 

SECTOR COUNT 

SECTOR COUNT 

SECTOR 
COUNT (NEW) 

SECTOR COUNT 

SECTOR COUNT 
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3.4 DISC CONTROL LOGIC (DCL) 
The Disc Control Logic (DCL) provides the necessary circuitry to control the disc and execute 
the commands previously described. The flowchart and block diagram shown in figures 3-1 and 
3-2, respectively, illustrate the general operation and organization of the DCL and the BTC. The 
following paragraphs describe the DCL in detail. 

The DCL is comprised of eleven major subsections as follows: 

Registers 

Timing Generation 

Activation Monitor 

Initialization List Monitor 

Seek Control 

Identification Control 

System Write Control 

Disc Write Control 

System Read Control 

Disc Read Control 

Status Control 

3.5 DeL REGISTERS 
The DCL Registers are used to assemble/disassemble data, contain command information, and 
contain addressing infonnation. Table 3-2 lists and describes the DCL Registers. Figure 3-3 shows 
the registers in the DCL path and figure 3-4 shows the registers associated with command and 
addressing. 

Register 

Input Data Buffer Register 
(MRDXX/MHD XX=OO-lS) 

Data Buffer Register 
(MWDXX/MHD XX=OO-lS) 

Shift Register 
(SHXX XX=OO-lS) 

Parity Register 
(CRCXX XX;;:;OO-15) 

Status Register 
(STATXX XX=OO-lS) 

Table 3-2. DeL Registers 

Function 

Accepts data from the BTC and provides sufficient 
drive for all controller register inputs to which data 
may be routed. Data is loaded into the appropriate 
register by selective clocking. 

Provides a one-word buffer which allows the BTC to 
have two-word times in which to perform a data 
transfer between the OCL and the BTC. 

Provides the parallel to serial conversion when 
writing on the disc. 
Provides the serial to parallel conversion when 
reading from the disc. 

Generates the panty on mtormatlOn bemg transterred 
to/from the disc. 

Contains the status of the controller and/or disc. 
The content of this register is the first status word 
stored. 
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Table 3-2. DCL Registers (Continued) 

Register 

Command Register 
(chain, commx X=1-3) 

Head Address Register 
(UPHD/Q) 

Cylinder Address Register 
(CYLADX X=0-7 and 0, A) 

Unit Number Register 
(LIUNX X=O-I) 

Disc Select Register 
(SELCAR) 

Sector Address Register 
(SECADX X=0-6) 

Write Lockout Register 
(WLKOUT/Q) 

Next Sector Address Register 
(even cylinders) (NXSEADEVX 
X=0-6) 

Next Sector Address Register 
(odd cylinders) (NXSEADODX 
X=0-6) 

Independent Seek in Progress 
Register (SKNGX/Q X=0-3) 

Function 

Loaded with bits 0 through 3 of List Word 3. This 
register determines what type of operation the 
controller will perform. 
(Read, Write, Seek, etc.) 

Loaded with bit 7 of List Word 3. This register 
determines which surface of the disc the controller 
will read/write. 

Loaded with bits 6, and 8 through 15 of List Word 3. 
This register determines which cylinder of this disc 
the controller will read/write/seck. ll1is register 
is incremented at the occurrence of an automatic 
cylinder increment. (See figure 2-3.) 

Loaded with bits 9 and 10 of ATI or ADAC 
Word 1. 
Selects the disc unit which will be read/written/ 
seeked. 

Loaded with bit 11 of ATI or ADAC Word 1. 
Selects the disc (fixed or removable) which will 
be read/written/seeked. 

Loaded initially with bits 1 through 7 of List 
Word 2. 
Contains the sector address at which reading/ 
writing will begin. This register is reset to zero 
during an automatic track increment. (See 
figure 2-3.) 

Loaded with bit 3 of List Word 3 for a Write J.D. 
command. 
Loaded with bit 0 of the I.D. word for a Read 
or Write Data command. 
Determines whether or not data is write protected. 

Contains the address of the next sector which will 
come under the read/write head on the disc. Used 
for even numbered cylinders. (See figure 2-3.) 

Contains the address of the next sector which will 
come under the read/write head on the disc. 
Used for odd numbered cylinders. (See Figure 2-3.) 
This register runs] 80 0

0ut of phase with the N"S"A~ 
Register for even cylinders. When the N.S.A. 
Register for even cylinders con tains 00 10 , this register 
contains 44 10 , 

This 4-bit register (I -bit for each disc unit) indicates 
which disc unites) are performing an independent 
seek. 
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3.6 TIMING GENERATION 
The sector pulses which segment the disc surface into 89 sectors are provided by the Sector 
Pulse Generator (SPG). The SPG consists of a phase-locked loop (PLL) which generates a 
high-frequency signal of approximately 1.5 MHz synchronized to the disc speed and a counter 
which divides the high frequency down to the sector pulse frequency. Figure 3-5 is a block 
diagram of the SPG. 

3.6.1 PHASE-LOCKED LOOP. The phase-locked loop (PLL) is a frequency feedback system 
comprised of a phase comparator, a filter, and voltage-controlled oscillator (VCO). In addition, a 
frequency divider may be inserted in the feedback path for frequency multiplication application 
such as is required in the SPG. 

The PLL basic principle of operation is briefly explained as follows. \\'ith no signal input applied 
to the system, the error voltage at the input of the VCO (PLVC) is essentially zero and the VCO 
operates at its free-running frequency. If an input is applied to the system, the phase detector 
compares the phase and frequency of the input (SECTORM-) with the frequency (PLVl) of the 
feedback path (the VCO frequency divided by the feedback counter). It then generates an error 
voltage which is related to the phase and frequency difference between the two signals. 

This error voltage (PLF) is then filtered, amplified, and applied to the control input of the VCO. 
The phase detector is designed so that the error voltage causes the VCO to move in a direction 
which decreases the phase and frequency difference at the phase detector. When the input 
frequency is sufficiently close to the feedback frequency, the PLL locks or synchronizes to the 
input frequency and continues to track the input for small frequency or phase deviations. The 
lock-on and transient characteristics of the PLL are determined by the phase detector, filter, and 
VCO characteristics. 

3.6.2 SECTOR PULSE GENERATOR DETAILS. The moving head disc drive, TI Part Number 
973780-0008, provides 24 sector pulses and 1 index pulse per revolution from the disc hub. The 
speed of the disc is 2400 rpm ±2%. Additionally, there is a ±29 microsecond variation in the 
sector pulses from the disc due to Inanufaeturing tolerances. The purpose of the SPG is to utilize 
the sector and index pulses from the disc to derive 89 sector pulses per disc revolution with less 
than a ± 10 microsecond variation from actual physical disc locations. 

The PLL components of the SPG consist of an MC4044P phase detector and amplifier integrated 
circuit, and an MC4024P VCO integrated circuit. The PLL circuit and counters are shown in 
figure 3-5. The blocks labeled 'Phase Det.' and 'Charge Pump' fonn the complete PLL phase 
detector. The output of this section, A, is a signal (PLF) that is nonnally between 2 and 3 volts 
with 0.7 volt (0 to 10 microseconds wide) positive and negative pulses superimposed. These 
pulses are the error-correction pulses produced by the phase detector due to a phase or 
frequency error at its inputs. The active filter formed by R I, C 1, R2, T 1, and the amplifier in 
the MC4044 amplify and filter this signal to provide a nominal 4.0-volt control voltage, B, for 
the VCO (MC4024). This control voltage also has superimposed error pulses. When viewed on an 
oscilloscope, these pulses occur immediately before or after the negative transistion of the input 
signal at the phase detector. The component values in the active filter are chosen to allow the 
PLL to lock and settle to less than 5 percent in approximately 8 milliseconds with less than 15 
percent overshoot. The loop bandwidth in this configuration is I KHz. 

Figure 3-6 shows the typical timing relationship of the SPG signals. 1 he SPG lOgIC IS deSIgned to 
ensure synchronization and validity of logicai sector pulses and sector addresses during startup 
and disc drive unit switching. 
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3.7 ACTIVATION MONITOR 
Refer to figure 3-7. The function of the Activation Monitor is to take appropriate action when 
an activate strobe is received from the BTC. When an Activate Word (ATIl) strobe is received, 
the DCL decodes bits 8, 9, 10 and 11 of the word. If the activate word is not a Clear command, 
and the controller is not busy, bits 9, 10 and 11 are loaded into the Unit Number Register 
(LIUNO& 1) and the Disc Select Register (SELCAR). 

The BTC will not send an Activate Word 2 (ATI2) strobe if the DeL is busy processing another 
list. When an Activate Word 2 strobe is received by the DCL, it activates the list acquisition 
control logic in the BTC (LISTEN -) and selects Register File 3 for the list address by setting 
RF4EN to a logic ZERO. 

3.8 INITIALIZATION LIST ~10NITOR 
Refer to figures 3-8 and 3-9. List word strobes will not be sent by the BTC if the DCL is already 
processing another list. 

List Word 1 (List 1) strobe is not monitored by the DCL since it is the starting data address and 
is saved in a BTC register. 

Only the first 8 bits of List Word 2 are saved by the DCL (the interrupt bit and the starting 
sector address field). The least significant 8 bits (sector count) are saved in a register in the BTC. 
That register is decremented by the DCL, and the BTC notifies the DCL when it has decre
mented to zero. 

When List Word 3 (LIST 3) strobe occurs, the DCL loads bits 0 through 3 into the Command 
Register, bit 7 into the Head Address Register, and bits 8 through 15 into the Cylinder Address 
Register. 

AssUllling there is no program error in List Word 2, List Word 4 (LIST 4) strobe activates the 
BTC data control logic (MEMEN). Also, at this time the Chain List Taken status is set (if 
applicable) and the Command Register activates the DCL Read, Write, and/or Seek Control 
Logic. 

3.9 SEEK CONTROL 
Refer to figure 3-10. The purpose of the Seek Control Logic is to initiate and cOlnplete seek 
operations on the disc (Le., move the head to the desired cylinder). If there is no error in List 
Word 2, List Word 4 strobe activates the Seek Control Logic. 

3.9.1 SEEK STATE 0 (SKO). SKO determines whether to initiate a seek on the disc by 
monitoring several control signals from the disc. If the seek cannot be performed, appropriate 
status bits are set, status is stored, and the controller resets to its idle condition. If the seek can 
be performed, SKO determines if it is to be an ordinary seek or a restore (return the head to 
cylinder zero). A restore is caused by an invalid cylinder address or a malfunction during a seek. 
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3.9.2 SEEK STATE 1 (SK 1 /Q). During SK I, an address strobe (ADSST) is sent to the disc 
telling it to take the cylinder address which is on the lines. One of the following occurs while in 
SK I (refer to figure 3-11): 

1. The disc accepts the cylinder address and returns an address acknowledge 
(ADSACK/Q). 

2. The disc does not accept the cylinder address (invalid address) and issues a pulse on 
the attention line (ATTN) causing a logical address interlock (LAIL). 

3. The head is at the desired cylinder and the disc issues a pulse on both the address 
acknowledge line and the attention line. 

3.9.3 SEEK STATE 2 (SK2/Q). The function of SK2 is to initiate a restore operation if a LAIL 
occurred in SK I, activate the independent seek monitor if the command was an Independent 
Seek, or synchronize the Disc Read Control Logic to the disc by waiting for the trailing edge of 
a logical sector mark before turning off the Seek Control Logic. 

3.9.4 SEEK STATE 3 (SK3/Q). The function of SK3/Q is to determine when a restore 
operation has been completed by the disc. If the restore operation was due to a LAIL, the End 
of Disc status is set. Otherwise, the restore was initiated due to a malfunction by the disc during 
a previous seek and the OFF Line status is set. 
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3.9.5 INDEPENDENT SEEK MONITOR (ISM). Refer to figure 3-12. If a valid Independent 
seek is initiated in SKI, SK2 sets the independent seek in progress bit (SKNGX/Q, X=O~3) of 
that unit. When a disc completes an Independent Seek, the ISM sets the Independent Seek 
Finished status for that unit (SKFINX/Q, X=O~3). The occurrence of an Independent Seek 
Finished status causes an immediate status storage cycle whether or not the controller is active. 
An Interrupt precedes the status storage only if interrupts were enabled by the last List Word 2 
that was received by the controller. It is possible for more than one disc unit to be seeking while 
a data transfer is occurring on another unit. 

3.10 IDENTIFICATION WORD VERIFICATION 
The I.D. word verifies that the disc has seeked to the correct cylinder. The controller performs 
an I.D. check prior to every read or write operation and if an automatic cylinder increment 
occurs while reading or writing. The I.D. check logic is included in the System Read and Disc 
Read Control Logic. 

3.10.1 SYSTEM READ STATE 0 (SRO). List Word 4 (LIST 4) strobe activates the System 
Read Controller if a read or write operation is going to be performed. Once activated, SRO 
monitors the Seek Controller. When the Seek Controller has finished and the Command Register 
indicates a read data or write data operation and the I.D. word has not been checked, SRO 
initiates an I.D. check cycle by sending a start signal (DRSRTF /Q) to the Disc Read Control 
Logic. When the Disc Read Controller reaches State 2 (DR2). the desired I.D. word (Cylinder 
Address Register, Head Address Register, next Sector Address Register) is loaded into the Parity 
(CRC) Register. (Refer to figure 3-22.) 

3.10.2 SYSTEM READ STATE 1 (SRI/Q). SRI waits for the I.D. word to be read and loaded 
into the Data Buffer Register and the Parity Register. (Refer to figure 3-13.) When the buffer 
contains a word, indicated by BUFFUL/Q, the next system clock turns off SR 1 /Q. 
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Figure 3-12. Independent Seek Status Monitor 

3.10.3 SYSTEM READ STATE 2 (SR2/Q). SR2 waits for the word mark to go away before 
continuing. This is to ensure that the system control stays in synchronization with the disc 
control. The content of the Parity Register is then examined. If it is zero, the I.D. word read 
from the disc was correct. However, if the Parity Register is nonzero, the I.D. Compare Error 
status is set. An I.D. Compare Error status only terminates a write data operation. Otherwise, 
processing continues. (Refer to figure 3-24, sheets I and 3.) 

3.11 SYSTEM WRITE CONTROL 
The System Write Control Logic is activated during List Word 4 strobe if the command is a 
Write or Compare command. Once activated, System Write State 0 (SWO) monitors the System 
Read Control to determine when to start the write operation. The Read Controller remains 
active until the disc has completed a seek operation and the I.D. has been verified. The I.D. will 
be checked if tht: command is a Write Data or Compare Data but not if it is a Write I.D. 
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3.11.1 SYSTEM WRITE STATE 0 (SWO). Refer to figure 3-14. When the Read Controller turns 
off and if the disc is ready, the sector counter in the BTC is decremented. The Parity Register 
and the word counter are cleared. The LD. word/Q flip-flop inhibits incrementing the word 
counter when the LD. word is written. Refer to the timing chart in figure 3-15. 

3.11.2 SYSTEM WRITE STATE 1 (SWI/Q). During SWI, a start signal is sent to the Disc Write 
Controller (if writing on the disc) or to the Disc Read Controller (if reading from the disc). The 
LD. word to be written (or compared) is loaded into the Data Buffer Register. The word mark 
received indicates that the Disc Write Controller (DRC if comparing) has taken the I.D. word 
from the Data Buffer Register and loaded it in the Shift Register. (Refer to figure 3-14.) 

3.11.3 SYSTE~t WRITE STATE 2 (SW2/Q). Refer to figure 3-16. The System Write Controller 
remains in SW2 until all the data words and the parity word for that sector have been written. 
WS2 obtains the data words from the BTC and holds them in the Data Buffer Register until the 
disc controller loads the word into its Shift Register. Each time a word mark (WOMKSR/Q) is 
received from the disc controller, a word has been taken from the Data Buffer Register and 
loaded into the Shift Register. The next data word is then fetched from the BTC. This process 
continues until the parity word has been loaded into the Shift Register. At this point, the 
System Write Controller steps to System Write State 3 (SW3/Q). If a word is not available from 
the BTC by the time the disc controller is ready for it, a Data Transfer Error status will be set. 
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3.11.4 SYSTEM WRITE STATE 3 (SW3/Q). Refer to figure 3-17. SW3 determines if the 
operation is to be aborted (due to data transfer error or compare error), continued (ZER08 or 
CHAIN), or is complete (ZER08 and CHAIN). If the operation is to be continued (or is 
finished), SW3 waits for the disc controller to return to its initial state (DRO and SWO) before 
continuing. This is to ensure that the system controller stays in synchronization with the disc 
controller. If all the sectors have not been written (or compared), the system returns to SWO and 
the process is repeated. Once all the sectors have been written (compared), the controller chains 
to a new list (if required) or sets Operation Complete status. 

3.12 DISC WRITE CONTROL 
The Disc Write Controller provides the necessary circuitry to control the disc when writing. It 
depends on the System Write Control to furnish data at the proper time and to activate and stop 
it. Wheras all System Control Logic is synchronized to the CPU (system) clock, all Disc Read 
and Write Control Logic is synchronized to a clock generated by a crystal oscillator in the 
controller. The oscillator clock is a square wave signal with a 400-nanosecond period (BITCK). 

3.12.1 DISC WRITE STATE 0 (DWO/Q). Refer to figure 3-18. Once a start signal (DWSRTF/Q) 
is received from the system controller, DWO waits for a logical sector mark. After the LSMF /Q is 
seen, DWO must determine if it should write that sector. EQUAL/Q means that at least one 
sector has been written, but the BTC sector counter is not zero. NSCE means that the next 
sector is the starting sector at which writing begins. EQUAL/Q, the Write Gate and the Erase 
Gate Delay are turned on when exiting DWO. The Erase Gate Delay ensures that the Erase Gate 
and Write Gate are turned on at the same physical point on the disc. Refer to the Diablo 
Maintenance Manual for details. 

3.12.2 DISC WRITE STATE 1 (DWI/Q). Refer to figure 3-19. When the Erase Gate Delay 
times out (20 is milliseconds), the Erase Gate turns on the disc until the logical sector mark 
signal disappears (LSMF/Q will be 55 milliseconds). When LSMF/Q drops, the Disc Write Control 
steps to DW2/Q. 

3.12.3 DISC WRITE STATE 2 (DW2/Q). Refer to figure 3-20. All the words in the sector 
(preamble, LD., data, and parity) are written while in DW2. The preamble word is 15 zeros 
followed by a 1. When writing the LD., data, and parity words, the least significant bit is written 
first. The controller multiplexes the data and the data clock (both data and clock are written on 
the disc). See figure 3-20. After each word is written, DW2 checks if the System Write Control is 
still in SW2. If the Sytem Write Control has gone to SW3, the sector has been written. DW2 then 
writes one more clock pulse (this is required when reading) and steps to DW3. 

3.12.4 DISC WRITE STATE 3 (DW3/Q). Refer to figure 3-21. If all sectors have not been 
written and the end of the track is not imminent, the Disc \Vrite Controller returns to D\VO and 
continues. If the end of the track is encountered or all the sectors have been written, DW3 waits 
for the next sector mark. When the sector mark occurs, the Disc Write Controller steps to DW4 
and stops writing on the disc. 

The time between the parity word and the next sector mark is about 50 microseconds. 

3.12.5 DISC WRITE STATE 4 (DW4/Q). When the sector mark (LSMF/Q) turns off (the Erase 
Gate turns off durin1! the sector mark), DW4 determines if processing is to continue. If all the 
sectors have been written (ZER08), the Disc Write Controller returns to DWO and waits for 
another start signal from the systen1 controller. If processing is to continue, the disc read/write 
head is switched and the cylinder address is incremented (if applicable). Refer to figure 2-3, 
Automatic Track Incrementing. 
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3.13 SYSTEM READ CONTROL 
The System Read Controller is activated by the List Word 4 strobe for all Read and Write 
commands. The System Read Control performs LD. verification prior to data transfer (not 
applicable for a Read LD. or Write LD. command) and prevents writing on the disc if an LD. 
error is encountered. Other functions of the System Read Controller are to accept data from the 
Disc Read Controller and transfer it to CPU memory via the BTC, and to monitor the BTC and 
Disc Read Controller in order to set status bits and abort or terminate the list operation. The 
System Read Controller is synchronized to the CPU (system) clock. 

3.13.1 SYSTEM READ STATE 0 (SRO/Q). Refer to figure 3-22. The LD. check operation is 
detailed in the Identification Word Verification paragraph and will not be discussed in this 
section. The primary function of SRO is to determine when to initiate a read or write operation 
on the disc. It does this by monitoring the Seek Controller to see when the disc has finished 
seeking. For a Read LD. command, a start signal is given to the Disc Read Controller. When the 
DRC reaches its State 2 (DR2/Q), the System Read Controller steps to State I (SRI/Q). For a 
Read Data command and if the LD. word has been read (whether or not it was correct), a start 
signal is issued to the Disc Read Controller. When the DRC reaches State 2 (DR2/Q), the Parity 
Register, Word Counter, and word count equal 0 flip-flops are reset. The sector counter in the 
BTC is decremented, and the IDWORD/Q flip-flop (used to inhibit the Word Counter) is set. 

3.13.2 SYSTEM READ STATE 1 (SRI/Q). Refer to figure 3-23. SRI determines when a word 
has been read from the disc (refer to figure 3-13) and when to increment the Word Counter. 
When a word has been loaded into the Data Buffer Register, the System Read Controller steps to 
SR2/Q. 

3.13.3 SYSTEM READ STATE 2 (SR2/Q). Refer to figure 3-24 (sheets I through 3). To keep 
the System Read Controller in synchronization with the Disc Read Controller, SR2 waits for the 
word mark to fall before proceeding. If the I.D. word/Q flip-flop is "on", System Read steps 
back to SR 1 to wait for the first data word. If the WC=O/Q flip-flop is "on"; the word just read 
was lhe parily word. Once the panty word is read (refer to figure 3-24, sheet 2), SR2 must 
decide whether to continue with the next sector, terminate. or chain to a new iist, and it must 
check the parity word. 

If it is not an LD. check operation, the data word is transferred to the BTC. Operation Complete 
status will be set if the command was a Read I.D., otherwise, the System Read Controller Steps 
back to SR 1 and waits for the next word. 
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3.14 DISC READ CONTROL 

SR1 

1 ~PARFLG/a 

The primary function of the Disc Read Controller (DRC) is to provide the necessary circuitry to 
retrieve data from the disc and present the information to the system controller. The system 
control is synchronized to thc CPU (system) clock. The D RC is synchronized to the disc via the 
crystal/and generated clock (BITCK). 

3.14.1 DISC READ STATE 0 (nRO)~ Refer to figure 3-25. The ORO initiates the read 
operation on the proper sector. The systcm controller sends a start signal (DRSFTF/Q) when it 
is ready. Reading commences with the next sector encountered if that sector is not the 89th 
(switching) sector and if the operation is an LD. check or Read LD. command. The EQUAL/Q 
flag means that at least one sector has been read, the BTC sector counter is not zero (ZER08) 
and to continue reading. NSCE (next sector compare equal) means that the next sector is the 
starting sector at which reading begins. 
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3.14.2 DISC READ STATE 1 (DR1). Refer to figure 3-25. The first portion of DRI switches 
the DRC from the crystal oscillator clock (BITCK) to the clock being read from the disc 
(RCLK). After clock switching has been effected, DRI reads the preamble word (15 zeros 
followed by a one). A word mark is generated before existing DR I if this is a compare operation 
and the I.D. has been checked. For a compare operation the Disc Read Controller and the 
System Write Controller are active. 

3.14.3 DISC READ STATE 2 (DR2). Refer to figure 3-26. The I.D. word, data words, and 
parity word are read during DR2. When the System Write Controller leaves SW2 (if a compare 
operation) or the System Read Controller sets PARFLG/Q or IDCHKSR/Q, the DRC steps to 
Disc Read State 3. 

3.14.4 DISC READ STATE 3 (DR3). Refer to figure 3-26. During DR3, the parity word is 
loaded into the Data Buffer Register and the Parity Register (CRCCK -). (Refer to figure 3-23.) 
The clock to which the DRC is synchronized is switched back from the clock being read from 
the disc (RDCLK) to the crystal oscillator clock (BITCK). 

3.14.5 DISC READ STATE 4 (DR4). Refer to figure 3-27. DR4 determines if the read 
operation has been completed (ZEROB), or if reading is to continue. If reading is to continue, 
DR4 performs a head switch and/or cylinder increment, if necessary. 

3.15 STATUS CONTROL 
The Status Controller determines when status should be stored. It stores status and determines 
whether processing is to continue after status has been stored. The Status Controller is a system 
controller, and is synchronized to the CPU (system) clock. 

3.15.1 STATUS CONTROL STATE 0 (STO). Refer to figure 3-2B. STO determines when status 
should be stored (ST 1/ J A I). If the status to be stored is a terminal type status, meaning that 
processing is to be stopped, a reset signal (FLGRES) is generated which resets the System Read, 
Write, and Seek Controllers to their idle state. The BTC Status Controller is then activated by a 
signal from STO (STATEN) and the status word to be stored is transferred from Status Register 
I to Status Register 2. 

3.15.2 STATUS CONTROL STATE 1 (ST1). Refer to figure 3-29. STI waits for the BTC 
Status Controller to obtain memory access granted from the CPU and take the status word. 
When the BTC takes the status word, the Status Controller steps to State 2. 

3.15.3 STATUS CONTROL STATE 2 (ST2). Refer to figure 3-29. ST2 is primarily a wait state 
for waiting until the BTC has stored both status words. If the status stored was a terminal type 
status, indicated by STRESEN/Q, a reset signal is generated (ST ATMRS) which resets the entire 
Moving Head Disc Controller (the BTC logic and the DCL). The Moving Head Disc Controller is 
now ready for another Activate command from the CPU. 
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r------------------------------- --------------, 
I DR1 
: CONTINUED 
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Figure 3-26. Disc Read Control, States 1, 2, and 3 
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Figure 3-27. Disc Read Control, State 4 

3-41 

ENABLE HDSWST 
ENABLE CY ADSIST 

O~EQUAL/Q 

O~ WOMK/Q 

Digital Sys..tems Division 



~-------~ 944824-9701 
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Figure 3-28. Status Control, State 0 
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Figure 3-29. Status Control, States 1 and 2 
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SECTION IV 

MAINTENANCE 

4.1 GENERAL 
This section, combined with Sections V and VI, provides the information required to trouble
shoot the controller circuitry. These sections include the connector pin numbering, circuit board 
network location designations, listing of the signals within the controller and those signals 
interconnecting the circuit boards, and logic diagrams. 

4.2 PREVENTIVE MAINTENANCE 
Maintenance is not required for the controller. However, proper preventive maintenance of the 
disc unit is essential and reference should be made to the maintenance manual for the 
appropriate maintenance. 

4.3 CIRCUIT BOARDS 
The circuit boards used are provided with individual network pin sockets which are designed for 
wire-wrap interconnections. The network location designations are those utilized in the circuit 
documentation. The single connector board is illustrated in figure 4- I and the double connector 
circuit board is illustrated in figure 4-2. The circuit boards are always installed with the 
component side toward the front of the I/O Expansion Unit. 

The bottom edge connector is designated as location M, and the top edge connector is designated 
as location N. Figure 4-3 shows the top edge pin assignment which corresponds to the cable 
connector used. 

4.4 CONTROLLER/DISC CABLING 
The controller and disc(s) are connected via cabling consisting of twisted pair lines. Figure 4-4 
illustrates the controller/disc connections. 

4.5 DIAGNOSTICS 
The following diagnostics are pertinent to the 980A and 980B computers. 

Program Description 985 I 37-990 I 

Assem bly Listing 985137-9902 

Paper Tape Object 985137-1101 

The following diagnostics are pertinent to the 960A and 960B computers. 

Program Description 985136-990 I 

Assem bly Listing 985136-9902 

Paper Tape Object 985 136-1 1 0 1 

4-1 Digital Sy~tems Division 
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Figure 4-1. Single Connector Circuit Board, Outline Dimensions and 
Circuit Location Designations 
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CABLE END 

(A)134234 

CONTROLLER 
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SECTION V 

DOCUMENTATION 

5.1 GENERAL 
This section describes the optional, computer-generated documentation including the signature 
load list, and the location pin list. 

5.2 CONTROLLER LOAD LIST, PART NUMBER 961711-9920 
The signature load list is an alphanumerical listing of all signal names utilized in the controller 
circuitry. Each listing indicates every point to which a signal connects. The load list reference 
information is given in table 5-1. The load list is as follows. 

5.3 CONTROLLER PIN LIST , PART NUMBER 961771-9921 
The location pin list is a listing of the signal on each pin every network, component, and 
connector of the controller circuit boards. The pin listing for each location includes the 
information defined in table 5-2. The pin list is as follows. 

5.4 CONNECTOR PLATE WIRING 
The connector plate wiring for any configuration which includes the Moving Head Disc Con
troller is documented in the appropriate appendix of the DMAP Expander Maintenance Manual, 
Part Number 216759-9701. 

If connector plate wiring information is required concerning the BTC and/or the DMAP 
Expander and/or other controllers of a given configuration, refer to the manual listed above. 

5-1/5-2 Digital Systems Division 



~-------~ 944824-9701 

LOAD LIST 

Drawing No. 967711-9920 
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Item 

Signature 

Circui t type 

Location name 

Pin name 

Pun function 

Block number 

Device name 

Sequence no. 

N + Load 

Branch vector 

Wiring comment 

Table 5-1. Load List Reference Information 

Description 

Signal name 

Type of circuit providing a load or source 

Indicates the location of the load or source 

Network or component locations are listed as X YOZ, 
where: 

X indicates the (module) board no., I.e., 1 indicates 
Circuit Board N. 1, etc. 

YOZ indicates the row/column location as indicated 
in figures 4-1 and 4-2, i.e., row Y column OZ. 

Connector locations are indicated as either X MOX (bottom 
connector) or X NOX (top connector). Again, X indicates 
the (module) board no. 

Indicates the pin number associated with corresponding 
location name. 

An asterisk (*) indicates a signal source. If no signal 
source is indicated, the source enters through a connector 
pin from an external point. 

Not used in maintenance/troubleshooting 

5-4 Digital Sys.tems Division 



lOA 0 lIS TIN G FOR: PPODUCT CODE 

PI"i 
SIG'IATUIIE 

ACK
ACK-

AG 
Ar, 

AGO'=V
AGOEV
AGOEV
AGOEV
AGOEV
AGOfV
AGOEV
AGDEV
AGOEV-

APOEV
AROEV
APf)"V
ARDEV
APDEV
AI:!OEV
AIIDEV
ARDEV
ARDEV-

ATll 
ATil 

A TT 2 
ATI? 
AT 12 
ATiZ 

"C(IIY 
BCCPY 

Bcr g Y
lice RV-

" ITnsc 
BITO~C 

'HClR 
!lTCl ~ 

B TC l ~
'I T(l 11-

CIRCUIT 
TYPE 

C8 
CB 

CB 
CB 

C8 
CB 
C8 
CB 
CB 
CB 
CB 
CB 
C8 

(8 
CB 
CB 
CB 
C8 
C8 
CB 
CB 
CB 

C8 
C8 

C8 
CIl 
C8 
CB 

)(4 C8 
U CB 

XA CB 
x A C8 

X A CfI 
X.II CB 

XlI C8 
Xi CB 

CB 
CB 

IIUFI'LJUO Xi (II 
flLJFFlllfO Xl CfI 
IIUFFUUQ Xi CB 

flUSY
'IUSV-

CB 
r:R 

IIUSYIfJ- XA (:11 

IIUSV/D- XA CB 

'1USY/D'I2- Xi CB 
flUSY/DB?- XA CR 

'IUSY/O- XA CB 
RLlSVlO- Xi CB 
RUSV/O- XA CB 

CHAIN XA CfI 
CHAI~ XA CB 

r Hi I ~I
CHAI "1-

X A CIl 
X A C B 

CH\.TK"i/f)- XA CB 
('iL HN/O- XA CB 

r'iLTKN/Q- XA CB 
CHlTKN/Q- XA C8 

~L("lCK-

CNTUP
rNTu"-

f~ 

eB 

eO~ERR'Q Xli fB 
COM~DR/Q XA eB 

THIS p~r;F IS 

OEVICE 
NAME 

BTCCB3X 
CB003MHO 

BTCCB3X 
BTCCB2X 

BTCCBOX 
BTCCBlX 
BTCCB3X 
8TCC83X 
8TCCB3)( 
8TCC83X 
8TCC83X 
8TCC83X 
8TCC83x 

8TCC80X 
8TCC83. 
8TCC83X 
8TCC83X 
8TCC83X 
8TCC83X 
8TCC83X 
8TCC83X 
8TCCB3x 

BTCCBlX 
CB002MHD 

PIN WIRE 
NAME CODE 

21 
5 
6 
7 
8 
9 

10 
11 
12 

67 
lit 
15 
16 
17 
18 
19 
20 
21 

4 
8 

8TCCB1X 71t 
8TCCBlX 5 
CII')03~HO 9 
CBJ02MHO 76 

C8001~HO 36 
C8003MHO H 

C8001'4HO 46 
CB003MHO 58 

CBI)06MHO 21 
CBOOl~HO 66 

CBOOIMHO 17 
CB001MHO 17 

BTCCBIX 
C8004~HD 

6 
9 

CBOOIMHO 52 
r BOO,\MHD 6It 
CB002~HO 62 

BTCCBlX 
CB002~HO 

CB006MHO 36 
C"002MHD 57 

CB003~HD 11 
CB002'4HD 15 

CB005MHO 75 
C8006MHD 29 
CB002MHO 35 

CBOOItMIiD 29 
C8003MHD 12 

CBOOIt"'HD 30 
CB003"'HO 13 

CB006MHO 39 
C8003MHO 62 

C8006MHO 28 
CB002MHD 34 

8TCCBOX 
BTCCBiX 

ATCCB3X 
BTCCB2X 

22 
4 

CBOOIMHD 4~ 

CB003"'Wl 54 

PIN 
FUNC 

CN 
CN 

CN 
CN 

CN 
CN 
CN 
CN 
CN 
CN 
CN 
CN 
CN 

CN 
CN 
CN 
CN 
CN 
CN 
CN 
CN 
CN 

CN 
CN 

CN 
CN 
CN 
CN 

CN 
CN 

CN 
CN 

CN 
CN 

CN 
CN 

CN 
CN 

CN 
PI 
CN 

CN 
CN 

CN 
CN 

CN 
(N 

CN 
CN 
CN 

CN 
CN 

CN 
CN 

CN 
CN 

CN 
CN 

CN 
CN 

CN 
CN 

CN 
eN 

CKT 
FIlEQ. 

MODUlE DATE 10/01176 PAGE 

N+ 
LOAD 

o 
o 
o "iET LOADS .EXTERNAL SOURCE. 

o 
o 
o NET LOADS .EXTERNAL ~OURCE. 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o "iET LOADS .EXTERNAL SOURCE. 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o NET LOADS .EXTERNAL SOURCE. 

o 
o 
o NET LOADS .EXTERNAL SOURCE. 

o 
o 
o 
o 
o NET LOADS .EXTERNAL SOURCE. 

o 
o 
o NET LOAOS .EXTERNAL SOURCE. 

o 
o 
o NET LOADS .EXTERNAL SOURCE. 

o 
o 
o NET LOADS .EXTERNAL SOUPCE. 

o 
o 
o NET LOADS .EXTERNAL SOURCE. 

o 
o 
o NET LOADS .EXTERNAL SOURCE. 

o 
o 
o 
o NET LOADS .EXTERNAL SOURCE. 

o 
o 
o NET LOADS .EXTERNAL SOUPCE. 

o 
o 
o NET LOAOS .EXTERNAL SOURCE. 

o 
o 
o NET LOAOS .EXTERNAL SOURCE. 

o 
o 
o 
o NET LOADS .EXTERNAL SOURCE. 

o 
o 
o NET LOADS *EXTERNAl SOU~CE. 

o 
o 
o ~ET LOADS *EXTERNAL SOURCE. 

o 
o 
o NET LOADS .EXTERNAL SOURCE. 

o 
o 
o '1FT I n6"~ .FYTfR~1l ~'J'.'R(F. 

o 
o 
o NET LOADS .EXTERNAL SOURCE* 

o 
o 
o NET LOADS *EXTERNAL SOURCE. 

o 
o 

BLOCK LOCATION MI~ING MIPE 
NUM8ER NAME PIN CO""ENT LENGTH 

1910 ] 
1902 1 

1910 It 
191)8 3 

1912 21 
1910 5 
1910 6 
1910 7 
1910 8 
1910 9 
1910 10 
I'no 11 
1910 12 

1912 67 
I<JI0 lit 
1910 15 
1910 16 
1910 17 
I<JI0 18 
1910 19 
1910 20 
1910 21 

1917 4 
1901 8 

1910 74 
1<J07 5 
1902 9 
1901 76 

1903 1t6 
19:12 58 

1901t 21 
1<J03 66 

1<J03 17 
1901 17 

1907 6 
1906 

1903 52 
/902 64 
1901 62 

1<J07 7 
1901 5 

1901t 36 
I<JOI 57 

1<J)2 11 
I<JO 1 15 

1<J05 75 
1<J01t 29 
I<JOI 35 

1<J06 29 
190? 12 

1<J06 30 
1902 13 

I<JOIt 39 
1902 62 

/91)4 28 
1901 31t 

1912 33 
1907 8 

IIJI0 22 
1908 " 

1903 43 
190 2 54 

CO .... 
co .... 

CONN 
CONN 

CONN 
CONN 
CONN 
CONN 
CONN 
CONN 
CONN 
CO .... 
CO .. N 

CONN 
CO"N 
CONN 
CONN 
CONN 
CONN 
CON .. 
CONN 
CO .. N 

CO .. N 
CONN 

CONN 
CONN 
CONN 
CONN 

CONN 
CONN 

CONN 
CONN 

CONN 
CONN 

CONN 
CONN 

CO~N 

CONN 

CONN 
CONN 
CO".N 

CO~N 
CO~N 

CONN 
CONN 

CONN 
CONN 

CONN 
CON .. 
CONN 

CONN 
CONN 

CONN 
CONN 

CONN 
CONN 

CONN 
CONN 

CONN 
CO"lN 

CONN 
CONN 

CONN 
CONN 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.Ol 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 
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lOA 0 LIS T I "I G FOR: PRODUCT CODE 

PI"I 
SIGNATURE 

CO"'IIOI1-
Co,o"l
COfll llOl l-

CIRCUIT 
TYPE 

XA C8 
XA C8 
XA C8 

XA C8 
X A CB 

X A C8 
x A CB 

COllOlPfIl/D- XA 
r:~DFD/D- l!~ 

CfI 
CS 

r:n"'PQD- XA CB 
CO"'POP- XA C8 
C OfllPOP- X A CB 
CnfIIIPOP- XA CB 

COU"IT 
Crru"lT 

CB 
C8 

CRC=O XA C8 
CRC=O XA C8 

£R(=O- xa C8 
CRC=O- XA CB 

CIlCC~- XA CB 
CRCC~- xa CB 

CRCCLP- XA CfI 
CRCCLP- XA CB 

(Yl A[,CRY 
C Yl AOC R Y 

CYLAOO 
CYLAOO 

CYLADI 
CHADI 

CYLAO? 
CVLAD2 

(YLAD3 
CYLAD3 

CHA04 
CYLAD4 

CYLAO'; 
en A no; 

r:YLaD6 
(YLAD6 

CYlA07 
(Yl H!7 

( YLA'n 

C8 
CB 

X A (B 
H CB 

XA CB 
XA CB 

X A CII 
X A Cfl 

XA CII 
X A CII 

X A C8 
H ~fI 

~A CfI 
X4 (fl 

XA C8 
XA CB 

X A (8 
) A Cfl 
XA :B 

CYLINC/O- XA CB 
(YlINCfO- XA (~ 

rYlINClO-)r' (B 

DATA V- CB 
1ATAV- CP 

nATAVl (8 
DATAVI C8 

DATC"I- CfI 
DAT~"I- (B 

DATRFRID- XA (8 
['ATRcllfO- XA (8 

OATII~PfO-)'A CfI 
OAToFDf~-)'A (fl 

D02l0- CII 

T~IS par.F to; 

Of'V ICE 
NAME 

PIN WIPf' 
NAME CODE 

C8004'4HD 31 
C8001"'HO 1 1 
C8003MHD 14 

CB0041101HD 32 
C8001MHD 12 

C8004MHO 33 
CBOOIMH[' 13 

C8006MHD 44 
CB003"!HD 72 

CB004"'HD 76 
CB006MHD 32 
CBOOIMHD 33 
CB003"1HD 35 

BTCC8Zx 
CBOOl"1HD 

5 
4 

CB004MH[, 69 
CM05MHD 72 

CB004"1HD 72 
(8006"'HO 4 3 

CB005"'HD Z7 
C8003MHO 16 

CB005"'HO 26 
CB003"1HO 15 

CB004MHO 
CB005MHO 

75 
76 

Cf'005MHO 44 
CBOOZ"'HO 24 

CB005"'HO 43 
CB002MHO 23 

CBOOt;"IHO 42 
Cfl002 1101 .. W 22 

CB005'4HO Itl 
CB002MHD 21 

CB005"HD 48 
CR002'4HO ?7 

Cfl0051101HO 47 
CBOOZ"I.-IO 26 

CB005MHO 46 
CBJ02"1HD 25 

CR004MHD 36 
(B005"1Hf) 33 
C B002"1HO 16 

CB004"'H"J 48 
Cfl005"1rlD 45 
CBOOl"1HD 20 

BTCCBOX 27 
RTCCfllx 9 

flTCCB3X 23 
BT(C!'IX 10 

BT(Ce3x 69 
FlT(C"2x 70 

CB006"1HO 47 
CB003"1HD 7 3 

CBJ06MHC' 27 
CfI,)03"1HO 23 

BTCC"3X 25 

PI,.. 
FUN( 

C"I 
CN 
CN 

C"I 
CN 

C"I 
CN 

(N 

CN 

C"I 
("I 
CN 
("I 

CN 
(N 

CN 
CN 

CN 
("I 

CN 
CN 

(N 
(,.. 

("I 
CN 

CN 
CN 

fN 
Oi 

CN 
CN 

CN 
CN 

("I 
("I 

CN 
rN 
("I 

(N 

("I 

(,.. 

C'I 

CN 
C,.. 

("I 
CN 

CN 

(KT 
FI'!,Q. 

MODULE DATE 10/01176 PAGE 

N+ 
LUAD 

o NET l~ADS .EXTERNAL SOURCE. 

o 
o 
o 
o NET LOA~S .EXTER"IAL SOURCE. 

o 
o 
a "lET LOADS -EXTER"IAL SOURCE. 

o 
o 
o NET LOADS -EXTERNAL SOURCE-

o 
o 
a "lET LOADS -EXTERNAL SOURCE-

o 
o 
o 
o 
o NET LOADS -EXTERNAL SOURfE-

o 
o 
o NET LOADS -EXTERNAL SOURCE-

o 
o 
o NET LOADS *EXTEP"IAL SOURCF-

o 
o 
o NET LOADS -EXTERNAL SOUPCF-

o 
o 
o NET LOADS -EXTERNAL SOURCE-

a 
o 
o NET LnA[,S -EXTERNAL SOUIlCE. 

o 
o 
o NET LOADS *EXTERNAL SOURCE. 

o 
o 
o "1FT LOADS -EXTERNAL SOURCE-

o 
o 
o NET LOADS -EXTERNAL SOURCF-

o 
o 
o NET LOADS -EXTERNAL SOUIlCE. 

o 
o 
o NET LOADS -FXTERNAL SOURCE-

o 
o 
o NET LOADS -EXTERNAL SOURCE-

o 
o 
o NET LPADS -EXTERNAL SOURCE-

o 
o 
o NET lOADS -EXTFRNAL SOURCE-

o 
o 
o 
o NET l8ans -EXTFRNAl SOURCE-

o 
o 
o 
o "lET LOADS -FXTEPNAL SOURcr-

o 
o 
a "1FT LOADS .EXTERNAL SOURCE-

o 
o 
o NET LOADS -EXTERNAL SOURcr. 

o 
o 
o ,..ET LnADS -EXTERNAL SOURCE_ 

o 
o 
o NET LOADS -EXTER"IAL soupcr* 

o 
o 
o NET LrAnS *EXTERNAL SOURCE* 

ElLOCK LOCATIf'N WIRING WIRE 
NUMBER NAME PIN (O"l"lE,..T LENGT'i 

1906 31 
1903 11 
100 2 14 

1006 32 
1903 12 

1936 :3 3 
1903 13 

1904 44 
1'102 72 

1906 16 
1904 32 
190~ :3 3 
1902 35 

1918 5 
1903 4 

IQ06 69 
1'105 72 

/906 72 
I<W4 43 

1905 ?1 
190~ 16 

1905 26 
1902 15 

1906 75 
19l15 76 

19-,)5 44 
19n 24 

19')5 43 
1901 23 

1905 42 
1901 22 

1905 41 
1901 21 

1905 4'! 
19J1 27 

Iq05 47 
IQOl 26 

1905 46 
/QO 1 25 

1006 ~6 

1915 " 
IQOl 16 

1906 48 
19)5 45 
191)3 20 

/'110 23 
19J7 1" 

1910 69 
191A 70 

IQ04 47 
/902 73 

1904 ?7 
1902 23 

I'HO 25 

CONN 
CONN 
CO ... "I 

CON"I 
CON"I 

(O"lN 
CONN 

CONN 
CO ... N 

CONN 
CO"lN 
(0"1"1 
CONN 

co "I"" 
CONN 

(aNN 
UINN 

CON"I 
CON"I 

CON"I 
CONN 

(ONN 
CONN 

CONN 
CONN 

(O ... N 
CON"I 

CON"I 
CONN 

C(1NN 
CO"l"l 

CONN 
CON"I 

CONN 
CO,..N 

CO,..N 
CO ... ,.. 

CONN 
CONN 

co,.."1 
CONN 
CJ"I"I 

CON"I 
CONN 
CON"I 

CONN 
cn,..,.. 

CONN 
CONN 

(0"1"1 
(0"1" 

CO,.."I 
CONN 

.00 

.00 

.00 

.00 

.00 

• 00 
.00 

.00 

.00 

.0" 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.0) 

.00 

.00 

.00 

.OJ 

.00 

.00 

.0) 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 
.00 
.00 

.00 

.00 

.0::1 

.''0 

.01 

.00 

.00 

.00 

.0') 

.00 

.00 

QRAWI ... r. NU~PER 961711-9920 R~VISIO" LTI> N 
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l 0 <\ 0 LIS TIN G FOP: PI<OOUCT rnr:>l 

PI'll 
SIG"!HURE 

00210-

OEC"lUNT
OECOlJNT-

DEVADD,CO 
'lEVAT)O,OO 

OEVAOO,OI 
OEVAf'O,OI 

Dt:;VA(,O,02 
DFVAf'0,02 

OEVADO,O~ 

DEVADD,O~ 

OEVADO,04 
DEVA DO, 04 

nl'VAOD,05 
DEVAOO,n5 

rtEvaOD,06 
.OEVADO,06 

D=vaOO,C7 
OEVAO'l,Q7 

OEVADrt,Q8 
O~vAnO,Oq 

OEVAOO,O'l 
r)EVAOO,O'l 

DEV~OO,IO 
DO::VAOO,IO 

DEVA00,11 
')EVADO,II 

DEVAOO,12 
DEVAOO, P 

OEVArtD,\3 
OEVAnO,13 

OEVAOO,14 
OEvAnO,14 

DEVArt'l,15 
OEVAOD,15 

rtEVADS"lO 
OEV<\OSFLO 

OEVAOS=Ll 
OEVADSIOLI 
'lFVAOSq 1 

rtEVAOSCOl2 
OEVAOSFL2 
OEVADSt:;L 2 

OEVHII
'lEVHll-

')£,;;6TI'
OIOVATI'-

CIRCUIT 
TYPE 

C8 

C8 
C8 

CB 
CB 

CB 
C8 

CB 
CB 

CA 
CB 

CB 
CI3 

CB 
CA 

CB 
CB 

CIl 
CIl 

CII 
CB 

CB 
CB 

CB 
CIl 

CB 
CIl 

ell 
CA 

CII 
CB 

CB 
(B 

CB 
CIl 

CIl 
ell 

CB 
(FI 

CIl 

CB 
CIl 
CB 

CB 
CB 

ca 
CfI 

'l~VIlSY/I) X6 PI 
')EVRSY/O XA (8 

) t ... i- ~ 

~':-VJ:CT"4-

rtEV-.PT)'l1) 
,)FV'IOroo 

nFV''''flOI 
"EV ... ort,11 

Lh 
CfI 

CfI 
CfI 

(fl 
(fl 

DEVICE 
NAME 

PIN WIRE 
NAME CODE 

BTCCB IX 11 

BTCCB3X 26 
CB003MHO 4 

BTCCBOX 34 
BTCCB2X 7 

8TCCBOX 35 
BTCCB2X 8 

BTCC8f1X 36 
BTCClllx 9 

BTC(EH)X 37 
flTCCB2x 10 

BTCCBflX 38 
BTCCB2x 11 

BTCCBflX 39 
ATCCB2x 12 

BTCCBOX 40 
BTCCA2x 13 

BTCCBOX 41 
ATCCB2X 14 

BTCCBOX 42 
ATCCB2x 15 

ATCCB'lX 43 
BTeC8lX 16 

BTCCIlOX 45 
FlTCCBlX 17 

BTCCflOX 44 
IlTCCB2X 18 

BTCC BOX 46 
BTCCII2x 1'1 

BTCCBOX 47 
BTCCA2x 20 

ATCCBOX 48 
FlTCCB2X 21 

ATCCllnx 49 
BTCCB2X 22 

IlTCCR3X 
BTC(AIX 

BTCCB3X 
ATCCA2x 
ATCCBIX 

fHCCB3X 
BTCCB2X 
IlTCCB1X 

BTCCAOX 
BTCCA1X 

IlTCCBr)~ 

BTCCAlX 

CR003MHO 
CB002MHD 

tll L l.tF,X 
flTCCRlx 

FlTCCflOX 
BTCCfllx 

FlT(CBOX 
"'TC(fll x 

27 
12 

28 
?3 
13 

2"1 
24 
14 

25 
15 

23 
16 

15 
10 

/0 

25 

4 
11 

1 8 

PIN 
FUNC 

CN 

CN 
CN 

CN 
CN 

CN 
CN 

CN 
(N 

CN 
CN 

CN 
CN 

CN 
CN 

CN 
CN 

CN 
O. 

CN 
CN 

CN 
CN 

CN 
CN 

C"I 
CN 

eN 
CN 

CN 
CN 

CN 
CN 

CN 
C"! 

CN 
CN 
eN 

CN 
CN 
C"I 

CN 
C'II 

eN 
CN 

(iii 

C"! 

CIIi 
C'II 

CKT 
FREQ. 

MonULE DATE 10/01116 PAGE 

.N+ 
LOAD 

o ° NET LnADS .EXTERNAL SOURCE. 

o 
o ° "lET Ln~DS .ExTERNAL SOURCE. 

o 

° ° NET L~ADS .~XTEPNAL SOURCf. 

o 
o 
o NET LOADS .EXTEPNAL SOURCE. 

o 
o 
o NET LIlAOS .EXTERNAL SOURCE. 

o 
o 
o "lET LOADS *EXTERNAL SOURCE. 

o 
o 
o NET LOADS .EXTERNAL SOURCE. 

o 
o 
o NET LOADS .EXTERNAL SIlURCE* 

o 
o 
o NET LOADS .EXTERNAL SOURCE* 

o 
o 
o NET LOADS *EXTERNAL SOURCE* 

o 
o 
o NET LflAns *EXTFRNAL SOURCE. 

° o 
o Nq L~AnS .ExTERNAL SOURCE. 

o 
o 
o NET LOA~S .FXTERNAL snURCE* 

° ° ° NET LflAO~ .ExTERNAL SOURCE. 

o 

° o NET LOAns .DTERNAL <;OI}IICE. 

o 
o 
o NET L,JAnS .FXTI'RNAL SOURCE* 

o 
o 
o NET L"ADS .EXTERNAL SOIJRCE* 

o 

° a NET LOADS *EXTERNAL SOURCE* 

o 
o 
o NET LnAOS *~xTERNAL SOIJIICE. 

o 
o 
o 
o NET LnAOS *FXTERNAL snURcr* 

o 
o 
o 
o NET L'JAOS .EXTERNAL SOI/~CE. 

Q 

o 
o NET LnADS *ExTERNAL sm/RCE* 

o 
o 
o NET LnA~S *EXTERNAL SOURCF. 

o 
o 
o NFT Ln~DS *EXTERNAL SOUPCE. 

o 
o 

o 
J 

NET LrAJS *fXTEPNAL SnURCE* 

'lET lIJA,~ *FXTFONAL SOI/PCF-

o NET llart~ .F XTfP"lAl snt/RCf. 

'RLOCK LOCATlnN WIRING WIRE 
NU~~ER NAME PIN COMMENT LENGTH 

/912 34 
/9}B 7 

1912 35 
/'108 ~ 

/"112 36 
1908 

191' 31 
1"108 10 

1'112 "3 ~ 
l'lOS 11 

1"112 40 
1'l)S 13 

1912 41 
1908 14 

1912 42 
1905 15 

1'112 45 
1908 17 

,ql~ 44 
19)8 1" 

1912 46 
19)8 19 

1912 47 
1908 20 

1912 49 
Iq")q 22 

1910 2S 
/'1J8 23 
1'101 1 ~ 

1'110 29 
l'lO~ 24 
19)1 14 

I<llZ 25 
I'll) 7 1 '; 

1912 23 
1"111 16 

1 0 )2 15 
1"101 10 

1<112 4 
1<101 11 

/'l12 
1'l11 III 

CCNN 

CONN 
CONN 

CONN 
CONN 

CONN 
CONN 

CONN 
CONN 

UINN 
CONN 

CONN 
CONN 

CONN 
CONN 

CO"lN 
CONN 

CONN 
CONN 

CONN 
CONN 

COf\lN 
CON"! 

CONN 
CONN 

CONN 
CONN 

CON"I 
CO"!'II 

CONN 
C'lNN 

CO"!N 
CON"I 

CONN 
CONN 

CONN 
CONN 
CTIjN 

CONN 
CJNN 
CONN 

CC'IN 
CG'IIN 

rON"! 
CON"! 

CO '1111 
COIllIIi 

rOlliN 
COlliN 

ceN"! 
(JiliN 

.00 

.")0 

.00 

.00 

.0::1 

.00 

.00 

.00 

.00 

.00 

.00 

.00 
.00 

.00 

.00 

.00 

.0::1 

.00 

.00 

.00 
• 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.JO 

.00 

.OJ 

.::10 

.00 

.00 

.00 

.00 

.0) 

.00 

.00 

.00 

.00 

.00 
• OJ 

.no 

.00 

.00 

.OJ 

.00 

.00 

.00 

.JO 

.00 

.00 

)"AWIN(; NI)'"'PEP 91>1711-<;92J prVISlnN lTR 'II 
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PI"l 
<; 1r;'HT')Q F 

'lfV""na2 
N:V'4"ro02 

OEV"O'l03 
nc:v",p "0 'I 

DEV"P')04 
DEV"'P ')04 

OEV"!> "05 
DEV"""05 

D'=V'I~ ''')6 
I)EV""~Q6 

'J"V .. cro 07 
DEV""O'l7 

'J~V'''' "'1A 
DEV""no~ 

(lEV"Pf'O'l 
,)E'V'Ionoo 

'JEV"~1)10 
'JEV'I~ 1)10 

DEV"!>"II 
D"V"l1nll 

OEV""f)12 
'lEV""I)!? 

J)EV"P(113 
DEV"R')13 

'lEV'I OnI4 
"lEV"" n14 

I)EV""f'15 
f)EV""'l15 

DEV"" rt 6 
')~V"Qf'16 

DEV"IW",OO 
'Jc:V"Wf',OO 

OFV"I>/",OI 
nEV"'w".11 

'JEV"Wfl. 'lZ 
f"cV~""',O' 

DEV'4WI),03 
n"VMJJf',03 

"lEV"W",04 
""''::V M .. r,J4 

"E""""),05 
'lEV"Wro,05 

')EV"WI',Gb 
)EV""'D,06 

,)Ev"wn,01 
DEV"WI',01 

n~V"'Wr:'.oq 

')"V'4W",Oq 

DEV'4wn,lO 
J)c:VIoIWO, 10 

"EV"W",11 
J)EV"Wro, II 

L n ~ D LIS T I ~ G FOR: pqODUCT COO~ 

C I"CUIT 
TYPE 

CII 
CB 

CB 
CB 

CII 
CB 

CII 
CB 

CII 
(1\ 

(B 
(!I 

(II 
(II 

CII 
Cl' 

(1'1 

(II 

CB 
CB 

(B 
(II 

(B 
C8 

(B 
(8 

(B 
(II 

(B 
(P 

(II 
(1\ 

CB 
CB 

(B 
CfI 

CII 
(II 

(1'1 

(,B 

C~ 

CII 

CP 
CB 

C1=\ 
(R 

(II 
PI 

CII 
(~ 

C" 
CfI 

DEVICE 
NAM" 

BTCCIIOX 
IIT(CBIX 

BTCCBOX 
BT(CBIX 

B TCC !lOX 
BTCCIIIX 

BTCCflOX 
BTCCBIX 

BTCCIIOX 
BTCCBIX 

BTCCIIOX 
BTCCIIIX 

BTCCIIOX 
BTCCBIX 

ElTCCIIOX 
BTCCIIlX 

BTCC BOX 
BTCCBlx 

IITCCIIOX 
BTCCBIX 

IlTCCIlOx 
f'TCCIlI X 

BTCCIIOX 
BTCCBlx 

BTCCBOX 
IlTCCIlIX 

BTCCBOX 
IHCCBlX 

BTCCBOX 
~TCCR1:< 

BTCCf\OX 
BTCCB2X 

BTCCBOX 
IITCC B2x 

IITCCBOX 
IlTCCR;>X 

BTCCI\QX 
BTCCB2x 

BTCCBf)X 
BTC':P.2x 

BTC('1D~ 

BTCC R 2x 

IlTrCIlOX 
BTCCP2x 

BTCCflOX 
IITCCII2X 

nTcc~nx 

IITCCII2X 

IlTCCROX 
IlTCCII2x 

IlTCCROX 
II TCCII2x 

8TCCIIOX 
IlTCCB2X 

PIN W"lf 
NA"E (' flOE 

6 
lq 

5 
20 

8 
21 

10 
23 

9 
24 

12 
25 

11 
26 

14 
27 

13 
28 

16 
2q 

15 
30 

18 
11 

17 
32 

50 
26 

51 
27 

52 
28 

5~ 
2q 

54 
30 

55 
11 

56 
32 

57 
33 

58 
~4 

59 
35 

60 
36 

61 
37 

PIN 
FUNC 

CN 
CN 

C~ 
("I 

CN 
C~ 

CN 
CN 

(~ 

CN 

CN 
eN 

C"l 
CN 

CN 
CN 

CN 
CN 

CN 
CN 

CN 
CN 

CN 
CN 

eN 
rN 

CN 
CN 

C~ 

C"I 

CN 
CN 

CN 
C~ 

CN 
CN 

CN 
CN 

CN 
CN 

C"I 
CN 

C~ 

CN 

CN 
CN 

CN 
C"I 

CKT 
FIIEO. 

"IODULE DATE 10/01176 PAGE 

N+ 
l[lAD 

o 
o 
o NET LOADS .EXTERNAL SOURCE. 

o 
o 
o NET lflADS .EXTERNAl SOURCE. 

o 
o 
o NET LOADS .EXTERNAL SOURCF. 

o 
o 
o NET LOA~S .EXTERNAL SOURCE. 

o 
o 
o NET LOAD~ .EXTERNAL S0URCE. 

o 
o 
o NET LOAns .~XTERNAL SOUPCE. 

o 
o 
o NET LOADS .EXTERNAL SOURCE. 

o 
o 
o NET LOADS .EXTERNAL SOURCE. 

o 
o 
o NET LOADS .EXTERNAL SOURCE. 

o 
o 
o NET LOADS .EXTERNAL SOURCE. 

o 
o 
o NET LOADS .EXTERNAL SOUPCE. 

o 
o 
o NET LOADS .EXTERNAL SOURCE. 

o 
o 
D NET LOA~S .EXTERNAL SOURCE. 

o 
o 
o N"T LOADS .EXTERNAL SOURCE. 

o 
o 
o NET LOADS .EXTERNAL SOURCE. 

o 
o 
o NET LOADS .FXTERNAL SOURCE. 

o 
o 
o NET LOADS .EX1"RNAL SOURCE* 

o 
o 
o NET LOADS .EXTERNAL SOURCE* 

o 
o 
o NET LOADS .EXTEPNAL SOUPCE. 

o 
o 

"1FT LOADS *EXTERNAL SOURCE-

o "lET LOADS *"XTERNAL SOIJRCE. 

o 
o 
o NET LOADS .EXTERNAL SOURCE_ 

o 
o 
o NET LOADS .EXTERNAL SOURCE. 

o 
o NET LOADS *EXTERNAL SOUPCF. 

o 
o 
D NET LOADS .EXTERNAL SOURCE. 

o 
o 
o Nc:T L0ADS .EXTERNAL SOURCF* 

o 
o 
o NET LOADS .EXTERNAL SOURCE* 

PLOCK LOCATION WIRING WIRE 
NU~BER NA~E PIN COMMENT LENGTH 

IqJ2 6 
IqO 7 19 

Iq12 5 
1907 20 

Iq12 
1907 H 

Iq12 10 
IqO 7 23 

1912 q 
19:)7 24 

1912 12 
Iq)7 25 

1912 11 
19,')7 26 

Iq12 l't 
Iq\)7 27 

1912 13 
I q07 28 

Iq12 16 
Iq\)1 2q 

1912 15 
IqJ7 30 

Iql2 18 
1907 31 

Iq12 17 
Iq)7 32 

1912 19 
!QO 7 33 

Iq12 50 
ICl08 26 

Iq12 51 
ICI)8 27 

1912 52 
Iq08 28 

Iq12 53 
19)8 29 

Iq12 51, 
19)8 30 

Iql~ 55 
IQ)8 31 

Iq12 56 
1908 32 

Iq12 57 
ICI,)8 31 

Iq12 58 
Iq()8 34 

Iql2 5q 
IqOB 35 

1912 60 
Iq,)8 36 

IQ12 61 
1908 37 

CONN 
CONN 

CONN 
CONIII 

CONN 
CONN 

CONN 
CONN 

CONN 
CONN 

CONN 
CONN 

CONN 
CONN 

CONN 
CONN 

CONN 
CONN 

CONN 
CONN 

CONN 
COliN 

CO~N 

CONN 

CONN 
CONN 

CONN 
CONN 

CONN 
CO~"I 

CONN 
CONN 

CONN 
CO"lN 

CONN 
CONN 

CJNN 
CONN 

CONN 
CJNN 

CONN 
CONN 

CONN 
CONN 

CON"I 
CON"I 

CONN 
CO"l~ 

CO"l"l 
CO"lN 

CONN 
(ONN 

CONN 
C0NN 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.)0 

.00 

.00 

.00 

.00 

.00 

.:10 

.00 

.00 

.00 

.0) 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 
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L 0 l 0 LIS TIN G FO!': PRODUCT CODE 

PI .. 
STGNUUql; 

C (!'CUIT 
TYPE 

~Ev~wn.12 C8 
DEV~WO,12 C8 

OEV~WO,13 C8 
nEV~wO,13 C8 

~EV~WO,I~ C8 
~EV~WO.l~ C8 

OEVMWO,15 C8 
DEV~WO,15 C8 

OEV~WO.16 C8 
OEV'4WO,16 CB 

OEVPfAO CB 
OEYPEAO CB 

~EVSfLO- CB 
O~VSfLO- CB 

ryEVSTOqF- CB 
1EVSTOR,,- C8 

nQSTlRTQl _l CA 
nQSTARTfll U CB 

ryPOMHO/Q Xl C8 
OROMHO/Q Xl CB 
DPOMHO/Q Xl CB 

ryWO XA C8 
ryWO XA C8 

EGOY/Q- XA CB 
"GOY IQ- Xl C8 

"NOISClO- XA C8 
"NOISC/O- Xi C8 

"NOI~C/O- XA C8 
END I SClQ- XA CB 

ENPFWB- C8 
E"!'FWB- CB 

HDSIoST- XA C8 
~DSW~T- XA C8 

IO(H~SP/Q XA CB 
IOCHKSR/Q ~A CB 

IOCHKSIl/O-U (8 
I~(HKSR/O-XA CII 
IO(HKso/Q-X& C8 

IOPF80/J XA CB 
IORfADIJ Xl C8 
IOPEAO/J Xl Cl'I 

10PFAO/O- ~A C8 
I[)QFAD/O- XA C8 

10WJPrtQ XA CB 
InW~PO/O X8 Cl'l 

I",O"X" 
INOE X" 
INf'EX" 

INTD~V

T NTOFV
TNTfJEV
TNTDFV
I "'TDEv
I '4r 0 i:: v
INTnEV
I NTf'rV

TIIIT""V-

X A CB 
X A CFI 
Xl CB 

Cl'I 
(8 

CB 
C8 
CB 
(II 

(~ 

CB 
eEl 

(B 
(B 

(B 

T~IS P~Cf 1 S 

DEVICE 
NAME 

PIN WIPE 
NAME CODE 

8TCC80X 62 
8TCC82X 3B 

8TCC80X 63 
BTCCB2X 39 

BTCCBOlC 6~ 
BTCCB2X 100 

BTCC80X 65 
8TCCB2X 101 

8TCCBOX 66 
BTCC82X 102 

BTCC83lC 30 
C800loMHO 13 

BTCC82lC 103 
8TCC81X 3It 

BTCCBOX 69 
BTCC82X H 

CB001~O 29 
CB003MHD 31 

C800loMHO 58 
CB001"1HO 10 It 
C8003"1HO 55 

C8001MHO 1t7 
C8003"IHD 59 

C8001"1HO 62 
C8002"1HO 71 

C8006114riO 1t6 
C8002MHO 75 

CB006MHO 26 
CII002MHO 33 

BTCC83X 31 
BTCCBIX 35 

CB004~O 31t 
C8001~O lit 

CBOOll14HO 35 
CB003114HO 39 

C8005'1HD 68 
C8001MHD 310 
C8003114HO 38 

C800loMHD 71 
C8006'1HD 1t2 
C8003'1HD 71 

C8001114HD 28 
(B003>4110 30 

CB001"'HO Itl 
CB003MHD 49 

CB004"'HD 20 
(B003MHD 76 
CB002MHD 110 

BTCC B'lX 71 
8TCCR,X 32 
BT CC B3X 33 
BTCC83X 31t 
BTCCB3x 35 
BT((fl3x 36 
BTCCB~x 31 
BTCCB3x 38 
BTrCB3X 39 

BTCC A 3x 40 
CB004MHD 3 

BTCCBOX 29 

PIN CKT 
FUNC F!'EQ. 

CN 
CN 

CIII 
CIII 

CIII 
CN 

CI'f 
CI'f 

CN 
CN 

CN 
CN 

CN 
CI'f 

CN 
CN 

CN 
CN 

CN 
CN 
CN 

CN 
CN 

CN 
CN 

CN 
CN 

CN 
CN 

CN 
CN 

CI'f 
CN 

CN 
CN 

CN 
CN 
CN 

CN 
CN 
(N 

CN 
CN 

CN 
C"I 

C"I 
CN 
CN 

CN 
CN 
CN 
CN 
eN 
CN 
(N 

Cfol 
CN 

CN 
CN 

(III 

MODUlE DATE 10101176 PAGE 

N+ 
LOAD 

o 
o 
o NET LOADS -EXTERNAL SOURCE-

o 
o 
o NET LOADS -EXTERNAL SOURCE-

o 
o 
o NET LOADS -EXTERNAL SOURCE-

o 
o 
o NET LOADS -exTERNAL SOURCE-

o 
o 
o NET LOADS -EXTERNAL SOURCE-

o 
o 
o NET LQADS -EXTERNAL SOURCE-

o 
o 
o NET LOADS -EXTERNAL SOUPCE-

o 
o 
o NET LOADS -EXTERNAL SOURCE-

o 
o 
o NET LOADS -EXTERNAL SOURCE-

o 
o 
o 
o NET LOADS -ElCTERNAL SOURCE-

o 
o 
o NET LOADS -EXTERNAL SOURce-

o 
o 
o NET LOADS -ElCTERNAL SOURCE-

o 
o 
o NET LOADS -EXTERNAL SOURCE-

o 
p 
o NET LOADS -EXTERNAL SOURCE-

o 
o 
o NET LOADS -EXTERNAL SOURCE. 

o 
o 
o NET LOADS -EXTERNAL SOURCE-

o 
o 
o NET LOADS -EXTERNAL SOURCE-

o 
o 
o 
o NET LOADS -EXTERNAL SOURCE-

o 
o 
o 
o NET LOADS -EXTERNAL SOURCE-

o 
o 
o NET LOADS -EXTERNAL SOURCE. 

o 

o NET LOADS -EXTERNAL SOURCE-

o 
o 
o 
o NET LOADS -EXTERNAL SOURce-

o 
o 
o 
o 
o 
o 
o 
o 
o 
D NET LOADS .FXTERNAL SOURCE. 

o 
o 
o NET LOADS -eXTERNAL SOURce-

o 

8LOCK LOCATION WIRING WIRE 
NUN8ER NANE PIN CO""ENT LENGTH 

1912 62 
1908 38 

1912 63 
1908 39 

1912 61t 
1908 itO 

1912 65 
1908 1t1 

1912 66 
1908 1t2 

1910 30 
1906 13 

1938 1t3 
1907 310 

1912 69 
1908 Itlt 

1903 29 
1902 31 

1906 58 
1903 Itlt 
1902 55 

1903 107 
1902 59 

1903 62 
1901 71 

19010 106 
1901 75 

1901t 26 
1901 33 

1910 31 
1907 35 

1906 34 
1903 110 

1903 35 
1902 39 

1905 68 
1903 31t 
1902 38 

1906 71 
19010 1t2 
1902 71 

1903 28 
1902 30 

1903 101 
1902 .. .., 

1906 20 
1902 76 
1901 110 

1912 71 
1910 32 
1910 33 
1910 34 
/qlO 35 
IQl0 36 
IQll1 37 
1910 38 
IQl0 39 

1910 40 
1906 3 

1912 29 

CONN 
CONN 

CONN 
CONN 

CONN 
CONN 

CONN 
CONN 

CONN 
CONN 

CONI'f 
CONN 

CONN 
CONN 

COlliN 
CONN 

CONN 
CONN 

CONN 
CONN 
CONN 

CONN 
CONN 

CONN 
CONN 

CONN 
CONN 

CONN 
CONN 

CONN 
CONN 

CONN 
CONN 

CONN 
CONN 

CONN 
CONN 
CONN 

CONN 
CONN 
CONN 

CONN 
CONN 

CONN 
CONN 

CONN 
CONN 
CONN 

CONN 
CONN 
CONN 
CONN 
CONN 
CONN 
CONN 
CONN 
CONN 

CONN 
CONN 

CONN 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 
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LOA 0 LIS T I "I G FOil: P~ODUCT CODE 

PIN 
S I G"IATUIl" 

I H( OGDEV
I~EC)GnEV

IRECOGDEV
I RiOC OG"lEV
TRECC'G"lEV
IRfCOGOEV
IRECDGOEv
IRfCOGOfV-

LAlL 
LAIL 
LAlL 

LCU 0-
LC2I 0-
LC2IO-

LC3+lCNT4 
LC3+LCJ\jTit 
LC3+LCJ\jTit 

LDSP -
L 05R-

LI S Tl'N
LISTEN-

LIST2 
LIST2 
LIST? 

II ST4 
LIST4 
Llq4 
LIST4 

C I~CIJIT 
TYPE 

(B 
CB 
CB 
(B 
(B 
(B 
C~ 
CB 

CB 
CB 
CB 

CB 
CB 
CB 

CB 
CB 
CB 

XA CB 
XA CB 

CB 
C8 

CB 

C8 
C8 
CB 

(8 
(II 

CB 
CI3 
C8 
CB 

LS~F/O XA C8 
LS~F/Q XA (~ 

lS~F/O- XA ca 
LS~F/O- XA ca 

LW30-
LW'( k
LW3CI(-

~c
~C-

XA CB 
XA ca 
XA CB 

Xl CB 
X A ca 

~CO- ca 
~CO- CII 

~C2/Q (8 
~C2/~ CB 

~C5.~r7- CP 
~C5+~C7- CB 

~EMF~- CB 
~f~F"'- ca 

MEMP~- ca 
~EM~l- CB 

~P~CSCT- C~ 

MPPESfT- ca 

MRDOO/~HD XA ca 
MRDOO/~HD X! C8 

MRDOI/~HD XA CB 
MROOI/MH~ XA (II 

THIS PAr,F I~ 

DEVICE 
J\jAME 

BTcca1x 
aTCCB3X 
BTCCB 3X 
BTCCB3X 
BTCCB1x 
BT(Ca3X 
BTCCB3X 
BTCCB3x 

CB004"1HD 
CB005~HD 

CBOD2~HD 

BTCCB3X 
aTCCB2x 
BTCCB1X 

BTCCB3X 
BTCCB2X 
BTCCBD 

PIN WIRE 
NAME C flDE 

41 
42 
"3 
44 
105 
"6 
41 
48 

55 
58 
55 

49 
"5 
36 

50 
15 
31 

CB005MHD 13 
CB001MHD 64 

BTCCB3X 51 
CB003"1,,1) 8 

BTCC83X 52 

BTCCB3)( 53 
BTCCB2X 46 
CB004"1HD 12 

BTCC B 3X 54 
CBOOIMHD 1 

BTCCB3X 55 
BTCCBIX 38 
CB004"1HO 6 
CB003"1HD 5 

C 1\001o~HO b5 
C1I001"1HO 50 

CB004MHD b4 
CB001MHD 49 

C B004MHD 11 
CB005MHO 17 
CB001MHO 8 

CIIOOIMHO b3 
CB002MHO 12 

BTCCB3X 5b 
BTCC82X 41 

BTCCfl3X 51 
BTCCB2x 48 

BTCC'l2X 1b 
BTCCRlx 74 

BTCCIl2X 4'1 
aTCC'Ilx 40 

aTCCB3x 58 
CBOO"MHO 15 

BTccaH 75 
BTCCBlX 

BTCCB3X Sq 
ATCCII2x 0;0 

BTCCB'H 611 
CII002MHD 3 

(aOOIoMHD 21 
CB105MHD 18 

(AV)4"1HD 2 2 
CB005"1-1n 19 

PIJ\j Ct<T 
FUNC FREO. 

CN 
CN 
CN 
CN 
CN 
CN 
("I 

CJ\j 

("I 

CN 
CN 

CN 
CN 
CN 

CN 
CN 
CN 

CN 
CN 

CJ\j 
CN 

CN 

("I 

CN 
CN 

CN 
CN 

CN 
CN 
CN 
CN 

CN 
CJ\j 

CN 
CN 

CN 
(J\j 
CN 

CN 
CJ\j 

CJ\j 
eN 

(J\j 
CN 

CN 
CN 

CJ\j 
CN 

CN 
CN 

C~ 

CN 

CN 
CN 

CN 
CN 

CN 
CN 

MODULE DATE 10/01116 PAGE 

."1+ 
LOAD 

o 
o 
o 
o 
o 
o 
o 
o 
o NET LOADS *EXTERNAl SOURCE* 

o 
o 
o 
o NET LOADS *EXTERNAL SOURCE* 

o 
o 
o 
o "1fT LOADS *EXTERNAl SOIIRCE* 

o 
o 
o 
o NET LDA~S *EXTEPNAl SOUPCE* 

o 
o 
o NET LOADS *EXTERNAL Sr)IJRCE* 

o 
o 
o NET LOADS *EXTERNAL SOURCE* 

o 
o NET LOAns *EXTERNAL SOURCE* 

o 
o 
o 
o NET LQADS *EXTERNAL SOURCE* 

o 
o 
o NET lOADS *EXTEPNAL SOURCE* 

o 
o 
o 
o 
o NET LOADS *EXTERNAL SOURCE* 

o 
o 
o ~ET LOADS *EXTERNAL SOURCE* 

o 
o 

o 
o 
o 
o NET LOADS *EXTERNAL SOURCE* 

o 
o 
o NET LOADS *ExTERNAL S~URCE* 

o 
o 
o NET LOAns *EXTERNAL snURCF* 

o 
o 
o NET LOADS *EXTE~NAL SOURCE* 

o 
o 
o NET LOA~S *rXTERNAl SOUQ(F* 

o 
o 
o NET lOADS *EXTERNAl SOUPCE* 

o 
o 
o NET LOADS *EXTEFNAL snUPCE-

o 
o 
o NET LnA~S *EXTERNAl SOIJRCE* 

o 
a 
o NET LOADS *EXTERNAL Soupcr* 

o 
o 
o NET LOADS *EXTE~NAl SOIIRCE* 

o 
o 
o NET L~AnS *EXTERNAL SOURCE. 

o 
o 
o J\jET lnADS *ExTERNAl S~URr.E. 

RlOCt< lOCATION WIRING ~IRE 
NUMBEQ NA"IE PIN CO~MENT lEN~T~ 

1'110 41 
1'110 42 
1'110 43 
1910 44 
1'110 45 
1'110 46 
1'110 41 
1'110 48 

1'106 55 
1'105 58 
1'101 55 

/910 "9 
1'1)8 45 
1'101 3b 

1'110 50 
1908 15 
1'101 31 

1'110 51 
1'1'12 8 

1910 53 
1908 itb 
l'lOb 12 

1910 54 
1'103 1 

1910 55 
1901 38 
1'106 b 
1902 5 

1906 1>5 
1'103 50 

1'106 64 
l'lO~ 49 

l'lOb 11 
1'105 11 
l'lO"i II 

1'103 b3 
1901 12 

1'110 51> 
/'1)8 41 

/'110 51 
1908 48 

1908 1b 
1'101 14 

1'106 4'1 
1'101 40 

1'110 51! 
l'IOb 15 

/'110 15 
190B 6 

1910 5'1 
19) 8 50 

1'112 68 
/901 3 

l'IOb 21 
1'105 18 

IQ)b 22 
1905 19 

CONN 
CONN 
CONN 
CONN 
COJ\jN 
CONN 
CONN 
CONN 

CONN 
CONN 
CONN 

CONN 
CONN 
CO~N 

CONN 
CD'l~ 
CONN 

CO"lN 
CONN 

COlliN 
CONN 

CONN 

CO~N 

CONIII 
CONN 

CONN 
CONN 

CONN 
CONN 
CONN 
CeNN 

CONN 
CONN 

CONN 
CONN 

CONN 
CJIIIN 
CONN 

CDN~ 
CJJ\jN 

COJ\jN 
COJ\jN 

CONN 
CDJ\jN 

CfJNN 
CO .... N 

CO'lN 
C1NN 

Cn"lN 
CONN 

CONN 
CONN 

CONIII 
CONN 

CONN 
CONN 

COlliN 
CONN 

.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 

.00 

.00 

.00 

.O~ 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.0::1 

.00 

.00 

.00 

.OJ 

.00 

.0::1 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.OJ 
.00 

.01 

.00 

.00 

.00 

DPA~ING NU~REP 961111-9'120 P~VISION LTQ III 
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LOA 0 LIS TIN G FOR: PRODUCT CODE 

PIN 
SIGNATURF' 

CIRCUIT 
TYPE 

~RD02/~Hn XA C8 
~RD02/~HD XA C8 

~RD03/~HD XA C8 
~RD03/~HD XA C8 

~RD04/~H~ XA CB 
~Qn04/~HO XA C8 

~ODOS/~Hn XA C8 
~ROOS/~HD XA C8 

~RD06/~HO XA C8 
~RD06/~HD XA C8 

~PD07/~Hn XI CB 
~RD07/~HD XA C8 
~RD07/~HO XA C8 

~ROOA C8 
~RD08 C8 

~ROI0 C8 
~Rnl0 CR 

~Qnl1 C8 
~RD11 C8 

~R~12 CR 

~RfST C8 
~RfST C8 

"IREST- XI CR 
~RFST- XA C8 
~RFST- XA C8 

~RS~Hn XA CB 
~R~~HD' X I C8 
~RSMHD XI C8 

~RS~HO- XA CB 
"'RS~HO- XA (8 
~RS"'HD- X A (II 
~RS~HD- XA (B 
~RS~HO- XA (8 

",WOCK- XA C8 
~WDCK- XA C8 

~WOCKA~- XA (8 
~WDCKA~- XA C8 

~WDSEL- XA C8 
~wnSEL- XI C8 
~WDSEL- XI C8 

~wnOO/~HO XA C8 
~WrOO!~HO XA CB 
~WDon/"lHr XA (8 

~wro1/~Hn XA CII 
~wnOl/~Hn XA C8 

"'WD02/"'Hn XA CB 
~wn071"'HD XA C8 

"IwDO~/~HD X4 (B 
~wnO~/"'Hn XA C8 

NsrF )6 CR 
',S(' ~A (8 

N~P8- ~A r~ 

~SA8- XA CR 

NXSF<FLI X~ (II 
NXSFSFLI XA (8 

rHI~ p~r;F IS 

DEVICE 
NAME 

PIN WIRE 
NAME CODE 

CB004~HD 23 
CB005MriD 20 

C8004MHD 21t 
C800SMHD 21 

C8004~HD 25 
(B005~HD 22 

C8004'4HD 26 
C8005'4HD 23 

CBOOItMHD 27 
CBO05'4HD 21t 

CBOOItMHD 28 
CI.I005'4HD 25 
CfIOO IMHD 10 

BT(CBIX 41 
CB002MHD 4 

BTCCBIX 42 
CB002MHD 7 

BTCCBlX 1t3 
CB002'4HD 9 

BTCCBIX 41t 
C8001MHD 67 

8 TCC81X 45 

8TCC8lX 76 
C8006MHD II 

C8006MHD itO 
C8003MHD 70 
t8Q02MHO 67 

C8004'4HD 67 
C8005'4HD 74 
C8001MHD 51t 

C8004'4HO 46 
C8006MHD 13 
CRIlOIMHD 18 
C8003 .. HD 18 
C8002MHD 18 

CB005'4HD 28 
CB003MHD 17 

CBOOl'4HD 39 
CB003~HD 1t7 

C8005~HD 53 
CII006'4HD 16 
C8003MHD 22 

C8004MHD 35 
CBJ05MHD 31 
CB006'4Hn 11 

CB005~HD 30 
CB006'4HD 10 

CB005~rin 29 
C8006~HD 9 

C8005'4HD 32 
CB006'4HD 12 

(BOOIt~HD 1t5 
(.R')Ol~rlu 16 

CA,)04~HD 1t3 
CBOOl~HD 15 

r:A004~HI) 38 
(B')05~HD 35 

(B004~HD 40 

PIN 
FUNC 

CN 
CN 

CN 
CN 

CN 
CN 

CN 
CN 

CN 
CN 

CN 
CN 
CN 

CN 
CN 

CN 
CN 

CN 
CN 

CN 
CN 

CN 

CN 
CN 

CN 
CN 
CN 

CN 
CN 
CN 

CN 
CN 
eN 
eN 
eN 

CN 
eN 

eN 
eN 

CN 
eN 
eN 

eN 
C"I 
eN 

eN 
CN 

CN 
eN 

eN 
CN 

CN 
(N 

eN 
CN 

CN 
CN 

CN 

CKT 
FREQ. 

MODULE DATE 10/01176 PAGE 

'N+ 
LOAD 

o 
o 
o NET LOADS .EXTERNAL SOURCE. 

o 
o 
o NET LOADS .EXTERNAL SOURCE. 

o 
o 
o NET LOADS .EXTERNAL SOURCE. 

o 
o 
o NET LOADS .EXTERNAL SOURCE. 

o 
o 
o NET LOADS .eXfERNAL SOURCE. 

o 
o 
o 
o NET LOADS .EXTERNAL SOURCE. 

o 
o 
o NET LOADS .EXTERNAL SOURCE. 

o 
o 
o NET LOADS .EXTERNAL SOURCE. 

o 
o 
o NET LOADS .EXTERNAL SOURCE. 

o 
o 
o NET LOADS .EXTERNAL SOURCE. 

o 
o NET LOADS .EXTERNAL SOURCE. 

o 
o 
o NET LOADS .EXTERNAL SOURCE. 

o 
o 
o 
o NET LOAOS .EXTERNAL SOURCE. 

o 
.0 
o 
o NET LOADS .EXTERNAL SOURCE. 

o 
o 
o 
o 
o 
o NET LOADS .EXTEIINAL SOURCE. 

o 
o 
o NET LOADS .eXTERNAL SOURCE. 

o 
o 
o NET LOADS .EXTERNAL SOURCE. 

o 
o 
o 
o NET LOADS .EXTERNAL SOURCE. 

o 
o 
o 
o NET LOADS .ExTERNAL SOURCE. 

() 

o 
o NET LOAns .ExTERNAL SOURCE. 

o 
o 
o NET LOADS .EXTERNAL SOURCE. 

o 
o 
o NET LOAD~ .exTERNAL SOURCE. 

o 
o 
o NET LOADS .eXTERNAL SOURCE. 

o 
o 
o NET LOADS .fXTERNAL SOURCE. 

o 
o 
o NET LnADS .fxTERNAL SOURCE. 

o 

BLOCK LOCATION WIRING WillE 
NUM8ER NAME PIH CO,,"ENT LEHGTH 

1906 23 
1905 20 

1906 24 
1905 21 

1906 25 
1905 22 

1906 26 
1905 23 

1906 21 
1905 21t 

1906 21 
1905 25 
1903 10 

1901 U 
1901 4 

1907 ~2 
1901 1 

1901 1t3 
1901 9 

1901 ~4 
1903 61 

19)7 45 

1901 76 
1901t II 

1901t 40 
1902 70 
1901 61 

1906 61 
1935 74 
1903 51t 

1906 46 
1904 13 
I~O~ 111 
1902 111 
1901 18 

1905 21 
1902 17 

/903 39 
19'>2 Itl 

1905 53 
1904 16 
1902 22 

1906 35 
1905 31 
1904 l1 

1905 30 
1901t 10 

/905 29 
1904 9 

1905 32 
190t, 12 

I~06 1t5 
1903 16 

1906 1t3 
1913 15 

1906 38 
1905 35 

1'106 itO 

CONN 
COHN 

COHN 
COHN 

COHN 
COHN 

CONN 
COHN 

COHN 
COHN 

COHN 
COHN 
COHN 

CONN 
CONN 

CONN 
COHN 

CONN 
CONN 

COHN 
CONN 

COHN 

COHN 
COHN 

CONN 
CO .. 
CONN 

CONN 
COHN 
CONN 

CONN 
CONN 
CONN 
CONH 
CONN 

CONN 
CONN 

COHN 
CONN 

CONH 
CONN 
CONN 

CONN 
CONH 
CONN 

CONN 
CONN 

CONN 
CONN 

CONN 
CONN 

CONN 
COHN 

CONN 
CO"tN 

CONN 
CONN 

CONN 

.00 

.00 

.00 

.00 

.00 
.00 

.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 
.00 

.00 

.00 

.00 

.00 

.00 
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LOA 0 liS T I 'I G FOR: p~ODUn CODE 

PI "l 
SIr.NATU~E 

C IPCUIT 
TYPE 

NXSESEl2 XA C8 

NXSE SEl3 XA C8 
NXSf SFL3 X A C8 

NXSESEl4 XA C8 
NXSfSEL4 ~A (8 

~XSESEl5 XA C8 
NXSESEl5 ~A C8 

NXSESfL6 XA (8 
~XSFSEl6 XA CA 

OFlIN/Q- XA C8 
~FlIN/D- XA C8 

~~CO~P/Q- XA CA 
OPCO~P/D- XA ca 

PAP~P (a 

PARERP- C8 
PAPE~P- CB 

PAPFlG/O XA C8 
I>~PFLG/O XA CEI 

PARFlr./O- XA ca 
I>ARFLG/O- XA C8 

XA (a 

X A ca 

p~OGFR/n- XA C8 
PRnGEPIO- XA CEI 

p~OGERIDA-XA ca 
PROGEPIOA-)(A CB 

R8UFUl/Q- XA (8 
~aUFUL/Q- XA (8 

~nATA XA (8 
~'JATA XA (8 

ROATAp XA C~ 

~O'TAP XA ca 

~oc~- X~ C8 
RO(K- XA C8 

~Olocn~ XA (8 
RDIO(Q~ XA (8 
~DIOCO~ XA C8 

R'Jlocn~- XA CB 
ROloro~- XA CIl 
RnID(O~- XA C8 

~l)flpFLr;IJ XI CB 
ROOpFLG/J XA CB 

REAOY CB 
REAOY C8 

R~ADY~Hr XA C~ 

p~ADY~YD XA CB 
RFAnY~HD XA ca 

RI!SETA
R ~SfT A

RESETa-

RFOUTOO
RFOUTOO
RFOUTOO
RFOUTOO-

C8 
CB 

CB 
C8 
CB 

(EI 
C8 
CB 
CB 

OEV IC E 
NAME 

PIN WIRE 
NA"E cnOE 

C8005MHO 37 

CS004MHO 37 
CB005~HO 34 

CBOOIo~HO 102 
CS005"1HO 39 

CB004"1HO 44 
CB005MHD 40 

C8()04~HO 41 
Ca005MHO 3B 

C8006MHO 108 
C8002~HD 73 

C8006~HO 50 
CB003"'HO 74 

BTCC81X 106 

BTCC80X 15 
BTCCB1X 41 

CB001~HO 58 
CB)03~HO 69 

ce001~HO 57 
CB003MHD 68 

C8004~HO 

CB002~HO 

C~OOIo~HO 73 
CBJ06~HO 45 

CB)OIo~HD 59 
CB003MHD 56 

C~)Oli'''HD 38 
CB003"'HD 46 

CB005~HO 71 
Ca001"1HO 53 

CBOOl~Hn 60 
CB002MHO 69 

CBOOl~Hfl 24 
CB002~HD 36 

C8001o"lHD 66 
CBOOIMHD 51 
CB003~HO 61 

CB001~HD 27 
(1100~~Hn 29 
CB002MHD 42 

caOOIo~HD 53 
C1l003~HD 36 

BTCCB3X 60 
C8J05~HO 10 

C8005~HD 69 
CB003~HO 41 
CB002~HO 46 

BTCCBOX 31 
BTCCBD 48 

BTCC83X 61 
8TCC82x 51 
8TCC81X 49 

BTC(8;»( 52 
STccalx 50 
CR004MHO 8 
CB006~HO 3 

PI"l 
FUNC 

CN 
(N 

CN 
CN 

CN 
CN 

eN 
CN 

CN 
CN 

(N 

Cf'.l 

CN 

rI'l 
Cf'.l 

eN 
C~ 

C"l 
CN 

CN 
CN 

CN 
CN 

CN 
CN 

CN 
CN 

C'l 
('I 

CN 
eN 

CN 
CN 
CN 

Cf'.l 
C"l 
CN 

CN 
(f'.l 

('I 
CN 

C"l 
CN 
CN 

CN 
CN 

CN 
CN 
CN 

rN 
CN 
CN 
CN 

CKT 
FREQ. 

"IODULE DATE 10/01176 PAGE 

"1+ 
LOAD 

o 
o N~T LOADS *EXTERNAl SOURCE* 

o 
o 
o NET LOADS *EXTERNAL SOURCE* 

o 
o 
o NET LOADS *~XTERNAL SOURCF* 

o 
o 
o NET LOADS *EXTERNAL SOURCE* 

o 
o 
o NET Ln'DS *EXTERNAL sntlRCF* 

o 
o 
o NET LOADS *EXTERNAl SOURCE* 

o 
o 
o NET LOADS *EXTERNAL SOURCf* 

o 
o NET lOADS *~XTERNAL SOURCE. 

o 
o 
o NET LOADS *EXTERNAl SOURCE* 

o 
o 
o NET LOADS *EXTERNAl SOURCE* 

o 
o 
o NET LOADS *EXTERNAL SOURCE* 

o 
o 
o NET lOAOS *ExTERNAL SOURCE* 

o 
o 
o NET LOADS *EXTERNAL SOURCE* 

o 
o 
o NET LOADS *EXTERNAL SOURCE* 

9 
o 
o NET LOADS .ExTERNAL SOURCE* 

o 
o 
o NET lOADS -EXTERNAL SOURCE* 

o 
o 
o '11FT LOADS .EXTERNAL SOURCF. 

o 
o 
o NET L 'JAOS *EXTERNAL SOURCE. 

o 
o 
o 
o NET LOADS *~XTERNAl SOURCE* 

o 
o 
o 
o NET LOADS *EXTERNAL SOURCE* 

o 
o 
o NET LOADS *EXTERNAL SOURCE* 

o 
o 
o NET LOAO~ *EXTERNAL SOURCE* 

o 
o 
o 
o NET LOADS *.XTERNAL SOU~(E* 

o 
o 
o NET LOADS -EXTERNAL SOUPCE* 

o 
o 
o 
o NET LOADS *EXTERNAl SOU~CF* 

o 
o 
o 
o 
o NET LnAD5 -FXTERNAL SOURCE* 

PLOCK LOCATION WIRING WIRE 
NU~BfR NA~E PIN CO~"IE"lT LENGTH 

1905 31 

1906 31 
1905 34 

1906 102 
1905 39 

1906 44 
IQ05 40 

;906 41 
1905 38 

1904 loB 
19)1 B 

1904 50 
19 J2 74 

1907 46 

1'l12 15 
1'l01 101 

1903 58 
1902 69 

IQ03 57 
1902 68 

1906 19 
19J 1 13 

1906 73 
19)4 105 

1906 59 
1902 56 

IQ03 313 
1902 46 

1905 11 
19)3 5~ 

19)3 60 
1901 69 

1903 24 
1901 36 

1'l06 66 
19)3 51 
19'}2 61 

1903 27 
1902 2<1 
1901 42 

1906 53 
1902 36 

/910 60 
/905 10 

1'105 69 
1902 41 
1901 46 

1'110 61 
1918 51 
1'l01 4'l 

1908 52 
19H 50 
1906 8 
1904 3 

CONN 

CONN 
CONN 

CONN 
CONN 

CONN 
(ONN 

CONN 
CONN 

CONN 
CONN 

CO '11"1 
CONN 

CONN 

CONN 
CONN 

CONN 
CONN 

CONN 
CONN 

CONN 
CONN 

CONN 
CONN 

CONN 
CONN 

C1NN 
CG'IIN 

CONN 
CONN 

CONN 
CONN 

COf'.lN 
(Of'.lN 

CONN 
CO'll"l 
CONN 

CONN 
CONN 
CONN 

CONN 
CONN 

CONN 
CONN 

CONN 
CONN 
CC'IIN 

COf'.lf'.l 
CONf'.l 

CONN 
C'JNN 
COf'.lN 

CONN 
COf'.lN 
CONN 
CONN 

.00 

.00 

.00 

.00 

.01 

.00 

.0) 

.OJ 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.00 

.00 

.00 

.0) 

.00 

.00 

.00 

.00 

.00 

.00 

.OJ 

.00 

.00 

.00 

.00 

.00 

.on 

.)0 
.00 

.00 

.00 
.)0 

.00 

.00 

.00 
.00 

.00 

.00 

.00 

.)0 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.0) 

DRAWING NU~PFP 'l51111-9920 REVISION LT~ "l 
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l 0 4 0 LIS TIN G FOR: PRODUCT CODE 

""OUT:)I
RF(1UTOl
IIFOUTO 1-
RFOUTOl-

RFOllT02-
RFnUT02-
RH'UT02-
RFOUT02-

IIF(lUTO,\
R F(1l1T03-
IIFOUTO'
RFCUT03-

RFnUTOIt
~FOUTOIt

ItFOUTO,.
RFOUTOIt-

IIFOtJT05-
RFOUT05-
RH'UT05-
RFOllT05-

RF(1UT06-
QF(1UT06-
II F(1UT06-
RF(1UT06-

I!F(1UT07-
RFf'lUT07-
RFnUT07-
IIF(1l1T07-

RF(1UTO'l
RFOUTOf!
RF(lUTO/!-

I!FOUT09-
RFOUT09-
QF(1UT09-

II FOUTIO
RFOUTI0-
QFnUTI0-

RFnUTll
IH:('UTll
RFOllTll-

RFQUTl2-
IIFf1UT12-
QFOllTl?-

RFOUTl3-
QFOUTl ,
IIFrUT1'-

RFnllTllt
IIFOUTIIt
IIF'OUTlIt-

P F rUT15-
IIF'nun 5-
1! FOUT 15-

IU:WAI'1'11 
IIF'WA'1Dl 

RG/O 
RG/O 

RG/O
or./O-

Xl 
XA 

CIRCUIT 
TYPE 

C8 
C8 
C8 
(8 

C8 
C8 
C8 
C8 

C8 
C8 
CII 
CB 

C8 
C8 
C8 
C8 

C8 
C8 
C8 
C8 

C8 
C8 
C8 
C8 

C8 
C8 
C8 
C8 

CB 
C8 
CII 

C8 
(A 
(8 

C8 
C8 
CII 

(8 
C8 
C8 

e8 
C8 
C8 

CA 
C8 
(8 

C8 
(8 
(8 

(8 

CR 
(8 

C8 
C8 

(8 
CB 

(8 
C8 

ell 
(8 

X4 (B 

X A CB 

IITsn/W XA CB 
IITS/Q/W XA CB 

RYSWP/rJ X4 (II 
PYSWII/1 Xl (B 

THIS PA<;F IS 9 

DEVICE 
NAME 

PIN WIRE 
NAME CODE 

8TCC82X 53 
8TCC81X 51 
C eOO,.MHD II 
(8006~HD It 

8TCC82X 5,. 
8TCC8lX 52 
C800,.MHO 16 
CB006MHD 7 

8TCCBlX 55 
BTCCAlx 53 
CBOO,.MHD lit 
C8006MHO 5 

BTCCB2X 56 
BTeCB1X 5,. 
C800ltMHD 5 
CB005MHD 6 

BTCC82lC 57 
BTCCBlX 55 
CBOOItMHD 10 
C8005"lHD 9 

8TC(82)( 5S 
8TCCAlX 56 
CBOOltlllHD 4 
C8005MHD 5 

8TCCB?X 5'1 
BTCC8lX 57 
CB:)05'4HD 13 
C8001114HD 6 

BTCCBZX 60 
BTeC81X 58 
CB005'4HD lit 

BTceB2X 61 
8TeCBlx 59 
CB005'4HD 4 

BTCCB2X 62 
8TCC81X 60 
(8()05'4HD 15 

8TeCBZX 63 
BTCCB1X 61 
CB005MHD 8 

S TeCSll( 6'0 
BTCC8lX 62 
C8005MHD 12 

BTeCB2X 65 
BTCCBlX 63 
CB005MHD 7 

BTCCB2X 66 
STCCB1X 61t 
CB005114HD 3 

8TCCR2X 67 
8TC(BI x 65 
CB005'4HO 16 

PTCCB3X 62 
BT(CBIX 66 

BTCCB3X 64 
BTCCBlx 68 

BTCCB))! 65 
CB003'4HD 3 

CBOOIIl4HD 56 
eB002Mrll'1 64 

CIl00P1HD 'i5 
CB002"lHD 63 

CR003'4rlD loR 
CBJ02'1H[) 51 

fl1003MHD 37 
(B002I14HD 1t5 

PIN 
FUNC 

CN 
CN 
CN 
CN 

CN 
CN 
CN 
CN 

CN 
CN 
(tol 

CN 

CN 
CN 
CN 
CN 

Cftf 
CN 
CN 
CN 

CN 
CN 
CN 
CN 

CN 
CN 
CN 
CN 

CN 
CN 
CN 

CN 
CN 
CN 

CN 
CN 
CN 

CN 
CN 
CN 

01 
CN 
CN 

CN 
CN 
CN 

CN 
CN 
CN 

CN 
CN 
CN 

CN 
CN 

(N 
CN 

CN 
CN 

CN 
fN 

CN 
CN 

CN 
CN 

'40DULE DATE 10/01176 PAGE 9 

CKT N. 
FIIEO. LOAD 

o 
o 
o 
o 
o NET LOADS .EXTERNAL SOUIICE-

o 
o 
o 
o 
o NET LOADS -EXTERNAL SOURCE-

o 
o 
o 
o 
o NET LOADS -EXTERNAL SOURCE-

o 
o 
o 
o 
o NET LOADS -EXTERNAL SOURCE-

o 
o 
o 
o 
o NET LOADS .EXTERNAL SOUIICE-

o 
o 
o 
o 
o NET LOADS .EXTERNAL SOURCE-

o 
o 
o 
o 
o NET LOADS -EXTERNAL SOUIICE. 

o 
o 
o 
o NET LOAD S .E XTERNAL SOURC E-

o 
o 
o 
o NET LOADS -EXTERNAL SOURCE-

o 
o 
1) 
o NET LOADS -EXTERNAL SOURCE-

o 
o 
o 
o NET LOADS -EXTERNAL SOURCE-

o 
o 
o 
o NET LOADS -EXTERNAL SOURCE-

o 
o 
o 
o NET LOADS -EXTERNAL SOURCE. 

o 
o 
o 
o NET LOADS -EXTERNAL SOUIICE-

o 
o 
o 
o NET LOADS *EXTERNAL SOURCE* 

o 
o 
o NET LOADS -EXTEIINAL SOURCE-

o 
o 
o NET LOAns -EXTEIINAL SOURCE* 

o 
o 
o NET LOADS .EXTERNAL SOURCE-

o 
o 
o NET LOAnS *EKTEPNAL SOURCE* 

o 
o 

N~T LOADS -EXTERNAL SOURCE. 

o NET LOAOS *EXTERNAL SOU~Cf. 

o 
o 

BLOCK LOCATION WIRING WIRE 
NUMBEII NAME PIN COMMENT LENGTH 

19)5 53 
1901 51 
1906 11 
190,. ,. 

1908 54 
1901 52 
1906 16 
1901t 7 

1908 55 
1901 53 
1906 14 
190,. 5 

1905 56 
1907 54 
1906 5 
1905 6 

1908 57 
1901 55 
1906 10 
1905 9 

1908 58 
1901 56 
1906 4 
1905 5 

1908 59 
1901 57 
1905 13 
1903 6 

1908 60 
1901 58 
1'105 14 

1908 61 
1907 59 
1905 ,. 

1905 62 
Iq07 60 
1905 15 

1908 63 
1907 61 
1905 S 

1905 bit 
1907 62 
1905 12 

1905 65 
1901 63 
1905 7 

1905 66 
1901 6,. 
1905 3 

1908 67 
1907 65 
1905 16 

1910 62 
1907 66 

1910 65 
1902 3 

1903 56 
1901 64 

1903 55 
19J1 63 

1902 1t8 
1901 51 

1902 37 
1901 1t5 

CONN 
CONN 
CONN 
CONN 

CONN 
CONN 
CONN 
CONN 

CONN 
CONN 
CONN 
CONN 

CONN 
CONN 
CONN 
CONN 

CONN 
CONN 
CONN 
CONN 

CONN 
COHN 
COHN 
CONN 

CONN 
CONN 
CONN 
CONN 

CONN 
CONN 
CONN 

CONN 
CONN 
CONN 

CONN 
CONN 
CONN 

CONN 
CONN 
CONN 

CONN 
CONN 
CONN 

CONN 
CONN 
CONN 

CONN 
CONN 
CONN 

CONN 
CONN 
CONN 

CONN 
CONN 

CONN 
CONN 

CONN 
CONN 

CONN 
CONN 

CONN 
CO"lN 

CONN 
CONN 

CONN 
CONN 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.)0 

.00 

.lO 

.00 

.)0 

.00 

.00 
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LOA D LIS T I 'I G FOR: PRODUCT CODE 

PI"l 
5 I G'IA Tt/~ E 

CIRCUIT 
TYPE 

RYSWR/~- XA CB 
RYSWP/O- XA C8 

SClOCK 
SnOCK 

SC"/O
SC4/0-

5C4.5-
SC4.5-

SC5/0 
SC5/0 

SC5/0-
SC5/0-

SH15 
SH15 

XA 
XA 

(B 

CB 

CB 
CB 

C8 
CB 

C8 
C8 

CB 
CB 

C8 
C8 

SIG5TA/0- XA CB 
SIGSTA/O- XA C~ 

SIGSTAJl/O XA CB 
SIGSTAJl/O XA C8 
SIGSTAJl/O XA CA 

SIGSTAI/O XA CB 
SIGSTAI/0 XA CB 

SKOPFL~/J XA CB 
SKOPFLG/J XA CB 

SKDPFLG/K XA C8 
SKOPFLG/K XA CB 

SKOPFLG/O XA CB 
5KOPFL~/0 XA CII 

SKOPFLG/O-XA CB 
SKOPFLG/O-XA ~B 

5K1/0-
SKI/0-

SK2IJ 
SKVJ 

SK2I1<' 
SKUI<' 
SK2IK 

SK2IO
SK2IO
SK2IO-

SRO/J 
SRO/J 

SAO/I( 
SRO/K 

SR1/ J 
SRI/J 

SPI/0 
SR II 0 
SRI10 

S 111/ 0-
SR 110-

XA CB 
XA CB 

X A CB 
U CB 

Xi CB 
xA CB 
X A CII 

XA C8 
Xi C8 
XA CII 

X A CII 
X A CB 

X A CB 
X A CB 

XA C8 
XA CB 

XA CII 
XA CB 
X A CB 

X A CB 
Xi CB 

STATRUSY CII 
STATIIUSY CB 
STATRUSV CII 
STATIIUSY CB 

STATfll/SY- XA CII 
STATIIUSV- XA CII 

THIS PAGF I ~ 10 

DEVICE 
NA"IE 

PIN WIllE 
NAME CODE 

CB003'1HD 65 
C B002'1HD 65 

BTCCBIX 69 
CB002'1HD 11 

BTCCII3X 66 
BTCCBIX 70 

8TCC83X 67 
BTCCB2X 68 

BTCCB3X 68 
BTCC~2X 69 

BTCCB3X 63 
BTCC8lX 67 

CB005"'HD 51 
CBOOl"'HD 21 

CB004MHD 52 
CflOOl"'HD 30 

CB004MHD 60 
CBOOI'1HD 45 
C8003MHD 57 

CB004'1HD 61 
CB002Mri[\ 59 

CB004MHD 68 
CB003MHD 66 

CJ\003'1HD 67 
CB002MHD 66 

C8003"'HD 51 
CB002MHD 54 

C8)03MHD 43 
C8002"1HD 48 

CBOOIMHD 25 
CB002"'HD 38 

CBJ04MHD 56 
C BOO 2 "IHD 56 

CB004'1HD 51 
C8003MHD 27 
C8002'1HD 40 

CB004"'HD 50 
CBOOI'1HD 26 
CB002"1HD 39 

CB006'1HO 33 
CR003"1HO 40 

C8JOIMrlD 32 
CB003"'HD 34 

CRJ03MHD 32 
CB002"1HD 44 

CBJOI"lHD 65 
CBJ03"'rlD 63 
CJ\002MHD 61 

C8005MHD 67 
CB)02"1HD "3 

8TeCB1X 70 
BTCC82X 71 
C B<l05"'HD 11 
CJ\}02"1HD 6 

Cf'003"1HD 28 
CB002"'Hr) 41 

PIN 
FUNC 

CN 
CN 

CN 
C'I 

CN 
CN 

CN 
CN 

CN 
CN 

CN 
Cfol 

Cfol 
CN 

CN 
CN 

CN 
CN 
CN 

CN 
CN 

CN 
CN 

CN 
CN 

CN 
rN 

CN 
CN 

CN 
CN 

CN 
C"l 

Cfol 
Cfol 
CN 

CN 
CN 
Cfol 

rN 
CN 

Cfol 
CN 

C'I 
C'I 

C'I 
('I 

CN 

eN 
C"l 

CN 
C'I 
CN 
CN 

CKT 
FREO. 

"IODULE DATE 10/01176 PAGE 10 

'1+ 
eOAD 

o NET LOArs .eXTERNAL SOUPCE. 

o 
o 
o NET LOADS .EXTERNAL SOl/RCE. 

o 
o 
o NET LOADS .EXTERNAL SOURCE. 

o 
o 
o NET LOAns .EXTERNAL SOURCE. 

o 
o 
o NET LOADS .EXiERNAl SOURCE. 

o 
o 
o NET LOADS .EXTERNAL SOURCE. 

o 
o 
o '1FT LOADS .EXTERNAL SOURCE. 

o 
o 
o NET LOADS .EXTERNAL SOURCE. 

o 
o 
o NET LOADS .fXTERNAL SOURCE. 

o 
o 
o 
o NET LOADS *EXTERNAL SOURCE. 

o 
o 
o NfT LOADS -EXTERNAL SOu~Cf-

o 
o 
o NfT LOADS .~XTfRNAL SOU~CE. 

o 
o 
o NET LOADS -EXTERNAL SOUPCE. 

o 
o 
o NET LOADS .EXTERNAL SQURCE. 

o 
o 
o NET LOADS .EXTEPNAL SOURCE. 

o 
o 
o NET LOADS .FXTERNAL SOURCE. 

o 
o 
o NET LOADS .EXTERNAL SOu~CE* 

o 
o 
o 
o NET LOADS .EXTERNAL SOu~CE-

o 
o 
o 
o NET LO<\DS .EXTERNAL SOlJPCE. 

o 
o 
o NET LOADS -EXTERNAL SOURCE. 

o 
o 
o NET LOADS .EXTERNAL SOUPCE-

o 
o 
o NET LOADS .EXTEPNAL SOU~Cf. 

o 
o 
o 
o NET LOADS .EXTE~NAL SOUPfF. 

:> 
o 
o 'lET LOADS .EXTEPNAl SOUR[f-

o 
o 
o 
o 
o NET LOAns .exTFRNAL SOUPCE. 

o 
o 
o NET LOADS .EXTfRNAL SOU~CF. 

8LO(K LOCATION WIRING ~IRE 
NUMflEP "AME PIN CO"''''ENT LEN:;TH 

I'HO 63 
1901 67 

Iq05 51 
IQ0)3 21 

Iq06 60 
Iq03 45 
Iq02 51 

1906 61 
Iqo 1 59 

Iq06 68 
Iq02 66 

Iq02 67 
1901 66 

1902 51 
IQO 1 54 

Iq02 43 
IQOl 48 

Iq03 25 
1901 38 

Iq06 56 
1901 56 

Iq06 51 
I Q 02 27 
IqOl 40 

Iq06 50 
1'103 26 
1'101 3q 

IQI)3 32 
Iq12 34 

IQ)? 32 
191)1 44 

1'l}3 65 
Iq}2 63 
I'll'll 61 

Iq05 67 
IqO 1 43 

Iql0 70 
Iq06 71 
Iq05 11 
IQ11 

CONN 
CONN 

CONN 
(ONN 

fONN 
CC'IN 

CDN"l 
CONN 

CONN 
CONN 

CON"l 
CONN 

CONN 
CO'lN 

CONN 
CONN 

CO"4N 
COIIIIII 
CONN 

CONN 
COlliN 

CONN 
CONN 

CONN 
CONN 

CONN 
CONN 

CO"4N 
CON"l 

CO"4N 
CONN 

CO"4N 
CONN 

CONN 
CONN 
CO'lN 

CONN 
CONN 
CONN 

[(1N'I 
CON'I 

CONN 
CONN 

COlliN 
CONIII 

CONIII 
0'1'1 
CO..,N 

CO"l"l 
COlliN 

COlliN 
C,JNN 
COIII"'l 
CONN 

CONN 
Cfl"'llll 

.00 

.00 

.00 

.00 

.00 
.0) 

.00 

.OJ 

.00 

.00 

.00 

.00 

.00 

.0) 

.00 

.00 

.00 

.00 

.00 

.00 

.0) 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.OJ 

.00 

.00 

.00 

.00 

.)0 

.O:) 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

DRAWI'IG NUMPfR q61111-9q20 PEVISION LTR III 
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LOA 0 LIS TIN G FOP: PRODUCT coor 

PI'll 
SIG~IATIJR E 

CIRCUIT 
TYPE 

STATF~- CB 
STATEN- CB 
STATEN- CB 

STATRlrK- XA CB 
STAT Q ICK- XA CB 

STATR3CK- Xl CB 
STATR3CK- XA CB 

STATSEL- XA CB 
STATSEL- XA fB 

5TAT04- XA CB 
ST6T04- XA CB 

5T6T05- XA CB 
ST6T05- XA CB 

5T6T06- XA CB 
STAT06- Xl CB 

ST4T07- XA CB 
ST6T07- XA CB 

STAT08- Xl CB 
STAT08- XA CB 

ST6TI0- XA CB 
STAn 0- X A C B 

ST6Tl1- XA CB 
5T6Tl1- Xl CB 

STAn ~- Xl CB 
5T6T12- Xl CB 

5TAT13- XA Cf\ 
ST4TI3- X6 CB 

STATI4- XA CR 
STATI4- Xl CB 

STATI5- XA CR 
ST6TI5- Xl CB 

STlI J Xl C8 
STI/J ~A C8 

STI/J- XA CB 
5TI/J- Xl CB 

5WI/O Xl CB 
SWl/~ XA CB 

SW2 XA CB 
SW? XA CB 

SW2/0- XA (B 
SW2IO- XA rB 

~vrKMH~ XA CR 
SYCKMHO XA (8 
SVCI(MHn X.1 CB 
5V(~MHn x 6 (B 

SVCKvHn- XA Cfj 
SV(KMHry- Xl (B 
SVrKMHry- )A (8 
SY(KMHD- Xl CR 
,YCI(MH~- Xl C~ 

SYrKMH')J Xl (B 
SVr~MH')J XA CR 
'Y'I( "''"'')j ) 6 CA 

t; Y(L 

S yr I -
SVCl -

SYNClK 
SYNr LK 
SYN~LK 

Xl 
XA 
XA 

TY!S D!fF r~ 

(B 

CB 
CB 

(~ 

CB 
CB 

11 

DEVICE 
NA"IE 

PIN WIRE 
NAME CODE 

BTCCB3X 71 
8TCCBIX 71 
CB006"1HD 6 

CR006"1HD 49 
CBOOZ"'HO 74 

C8006"'HO 25 
C8002"'HD 32 

C8005"'HD 52 
C8006"'HD 15 

C8005"1HO 55 
CB006"1HO 18 

CB005"1HD 54 
CB006"1HD 17 

CR005"1HD 57 
CB006"'HD 20 

CB005 ... D 56 
CB006"'HD 19 

CB005"1HO 59 
CB006"1HO 22 

CBJ05"'HD 61 
CB006"1HD ZIt 

CB005"1HD 60 
Cfl00614HD 23 

CB005"'HD 63 
C800Z14HO 29 

CB005MHO 62 
C.BOOZ14HD 28 

C8005MHD 65 
CB002 .. HD 31 

CB005 .. HD 64 
CB002 .. HD 30 

CB006MHD 37 
CB002 .. HO 58 

CB006MHO 30 
CB00214HD 37 

CRJOl"'HO 42 
CII003MHO 52 

C8005MHO 50 
CB003 .. HO 21 

CBOOl",HO 31 
CII00314I-1D 33 

CB00414HO 18 
C 800 1 MHO 9 
CB003MHO 10 
CBOOZ"'HD 12 

CA004MHfl 74 
C~006"'HD 14 
C8001l'lHO 1'1 
CR003MHO 19 
CB002MHO 19 

CR004 .. HD 47 
CR003 .. HD 20 
CR0021'1HD 20 

BTCCA3X 
BTCCfl2X 
BTCC81X 

72 
72 
73 

C80041'1HO 63 
CBOG514HD 70 
CROOl"'HI) 48 

PIN CKT 
FUNC FREQ. 

CN 
CN 
CN 

CN 
CN 

CN 
CN 

CN 
CN 

CN 
CN 

CN 
CN 

CN 
CN 

CN 
CN 

CN 
CN 

CN 
CN 

CN 
CN 

CN 
CN 

CN 
CN 

CN 
CN 

CN 
CN 

O. 
CN 

CN 
CN 

CN 
CN 

CN 
CN 

CN 
CN 

CN 
CN 
eN 
CN 

CN 
CN 
CN 
CN 
CN 

CN 
CN 
CN 

eN 
C~ 

CN 

CN 
CN 
CN 

MODULE DATE 10/01176 PAGE 11 

N+ 
L·OAD 

a 
o 
o 
o NET LOADS .EXTERNAL SOURCE. 

o 
o 
o NET LOADS .EXTERNAL SOURCE. 

a 
a 
o NET LOADS .EXTERNAL SOURCE. 

o 
o 
o NET LOADS .EXTERNAL SOURCE. 

o 
o 
o NET LOADS .EXTERNAL SOURCE. 

o 
o 
o NET LOADS .EXT~RNAL SOURCE. 

o 
o 
o NET LOADS .EXTERNAL SOURCE. 

o 
o 
o NET LOADS .EXTERNAL SOURCE. 

o 
o 
o NET LOADS .EXTERNAL SOURCE. 

o 
o 
o NET LOAOS .EXTERNAL SOURCE. 

o 
o 
o NET LOADS .EXTERNAL SOURCE. 

o 
o 
o NET LOADS .EXTERNAL SOURCE. 

o 
o 
o NET LOADS .EXTERNAL SOURCE. 

o 
.9 
o NET LOADS .EXTERNAL SOURCE. 

o 
o 
o NET LOADS .EXTERNAL SOURCE. 

o 
o 
o NET LOADS .EXTERNAL SOURCE. 

o 
o 
o NET LOADS .EXTERNAL SOURCE. 

o 
o 
o NET LOADS .EXTERNAL SOURCE. 

o 
o 
o NET LOADS .EXTERNAL SOURCE. 

o 
o 
o NET LOADS .EXTERNAL SOURCE. 

o 
o 
o 
o 
o NET LOADS .EXTERNAL SOURCE. 

o 
o 
o 
o 
o 
o NET LOADS .EXTERNAL SOURce. 

o 
o 
o 
o NET LOAOS .EXTERNAL SOURCE. 

o 
o 
o NET LOADS .FXTERNAL SOURCE. 

o 
o 
o 
o NFT LnlDS .EXTERNAL SOURCE. 

. BLOCK LOCATION lURING WIRE 
NU"BfR NAME PIN Cm'''ENT LENGTH 

1910 71 
19J7 71 
1904 6 

1904 49 
1901 74 

1904 25 
1901 32 

1905 52 
1904 15 

1905 55 
1904 18 

1905 54 
1904 17 

1905 57 
1904 20 

1905 56 
1904 19 

1905 59 
1904 Z2 

1905 61 
1904 24 

1905 60 
1904 23 

1905 63 
1901 29 

1905 62 
1901 za 

1905 65 
19n 31 

1904 17 
1901 58 

1904 30 
1901 37 

1903 42 
1902 52 

1905 50 
1902 21 

1903 31 
1902 33 

1906 18 
1'103 9 
1902 10 
1901 12 

1'106 74 
1'104 14 
1903 19 
1902 19 
190 1 19 

1906 47 
1902 20 
'''01 70 

i9iO 72 
/908 72 
/907 73 

1906 63 
1905 70 
1903 48 

CO,.,. 
CO,.,. 
CONN 

CO,.,. 
CONN 

CONN 
CO,.,. 

CONN 
CO,.,. 

CO,.,. 
CONN 

CONN 
CONN 

CONN 
CO ... 

CONN 
CONN 

CONN 
CONN 

CONN 
CONN 

CONN 
COIttN 

CONN 
CONN 

CONN 
CONN 

CONN 
CONN. 

CONN 
CONN 

CONN 
COIttN 

CONN 
CONN 

CONN 
CONN 

CONN 
CONN 

CONN 
CONN 

CONN 
CONN 
CONN 
CONN 

CONN 
CONN 
CONN 
COIttN 
CONN 

CONN 
CONN 
(0"'" 

CONN 
CONN 
CONN 

CONN 
CONN 
CONN 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 
.00 

.00 

.00 

.00 

.00 
.00 
.00 

.00 

.00 

.00 
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L a A D LIS TIN G FOP: PRODUCT CO~E 

PI~ 

SIGNATUR!' 
CIRCUIT 

TYPE 

SYNR/O- XA C8 
SYNR/O- XA C8 

TER~- XA (8 
TER~- XA (8 
T~R~- XA C8 

TIfOS( (8 
TWOS( (8 

UNSKFSETFNXA (8 
UNSKFSETEN~A (8 
~NSK~SFTfNXA [8 

UPH~/O XA (8 
UPHO/O XA (8 

WC=O/Q XA (8 
101(=0/0 XA C8 
WC=D/O XA (8 

WCHK/O- XA C8 
WCHK/O- XA (8 

WDNeK XA C8 
W[)ljCI( XA C8 

WG/O XA C8 
WG/~ XA (II 

Wl!(C'UT/O XI CB 
WLKOUT/O XA CB 

WLKTON/')- XA (8 
WLKTON/D- XA (B 

W(lMICOP/O- XA CB 
WO~KOR/O- XA (B 

wn~I(SP XA CB 
WO~K~R XA CB 

WPS XA C8 
WPS XA C8 

WRIDCON Xl CB 
WPIO(C~ X6 (B 

WPTOP~LG/OXA CB 
WRTnp~LG/OXA CB 
WRTnp~LG/QXA CB 

lfROl6 CB 

IFRnB CB 
IEROA CB 
lER08 C8 
ZERC'8 (8 

31/445 rr."<Al (B 
31/44') IG .. Al (€I 
311It4SIG"IAL (B 

THIS p&r;E IS 1 ~ 

DEV ICE 
NAME 

PIN WIRE 
NAME CODE 

C£I001~HO 40 
CB0021'1HO 52 

CB006"1HO 34 
C8J03'1HO 42 
CB002"1HO 47 

8TCCII3X 73 
(BOOl~HO 

C8004'1HO 54 
CM031'1HO 50 
CBOO.?MHD 53 

C8001l4HO 37 
(B002~HO 50 

CB005~HO 66 
(B006MHO 31 
CB003MHO 26 

C8003"'HO 45 
C8002~HO 49 

CBOOl"'rlO 59 
CB)0214HO 68 

CB)OI"'HO 61 
CB002"'HO 10 

CB004"1HO ~9 

CB005"'HO 49 

C8J0414HO 10 
C 8J06'1rlO 41 

CB)OI"'HO 23 
C8003'1HO 25 

(B001'1HO 22 
CB003MHD 24 

CB00614HO 38 
Cfl)02MHO 60 

(B004"'H['I 62 
Cfl003"'HO 60 

C 8004MHO 57 
CB006'4HO 35 
(B003"'HD 53 

BTCCB2X 13 

flTC(B2X 14 
C8004"'rlO 7 
(F100114HO 5 
(BJ03MHD 6 

Cfl004"1HD ,q 
CBJ05"1HO 36 
r ROOI "IHn 6i! 

PIN 
FUN( 

CN 
CN 

CN 
(N 

C~ 

(N 

CN 

CN 
CN 
eN 

CN 
CN 

CN 
CN 
CN 

CN 
CN 

CN 
(N 

CN 
(N 

CN 
CN 

CN 
CN 

(1'1 

(N 

CN 
CN 

(N 
(N 

CN 
CN 

CN 
CN 
CN 

CN 

CN 
CN 
CN 
(N 

(1'1 

("I ,. .. 

(10 

FR EO. 
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N+ 
LOAD 

o 
o 
o NET LOADS .EXTERNAL SOURCE. 

o 
o 
o 
o NET LOADS .EXTERNAL SOURCE. 

o 
o 
o NET LOADS .EXTERNAL SOURCE. 

o 
o 
o 
o NET LOADS .EXTERNAL SOURCE-

o 
o 
o NET LOADS .EXTERN4L SOl/Rce. 

o 
o 
o 
o NET tnAOS .EXTERNAL SOURCE. 

o 
o 
o NET L04DS -EXTERNAL SOURCE. 

o 
o 
o NET LOADS .EXTERNAL SOURCE. 

o 
o 
o NET LOADS .EXTERNAL SOURCE-

o 
o 
o NET LOADS .EXTERNAL SOURCE-

o 
o 
o NET LOADS .EXTERNAL SOURCE-

o 
o 
o NET LOADS .EXTERNAL SOURCE-

o 
o 
o NET LOADS .fXTERNAL SOU~Cf. 

o 
o 
o NET LOADS -EXTERNAL S~URCf. 

o 
o 
o NET LOADS -EXTERNAL SOURCE. 

o 
o 
o 
o NET LQ60S .EXTERNAL SOURCE* 

o 
o NfT LOAD, .OTERNAL snIJRCF* 

o 
o 
o 
o 
o NET LOADS .EXTERNAL SOURCE. 

o 
o 
o 

PLOCK LOCHION klRING IIIRf 
~U"I~EP ~AME PIN COMMENT LENGTH 

1 QO 3 40 
I Q Ol 52 

1904 34 
IQ02 42 
190 I 47 

1910 13 
1903 3 

1906 54 
1902 50 
;"101 53 

1903 31 
1901 50 

19)5 66 
IQ04 31 
1902 26 

1902 45 
1901 49 

1903 59 
1901 68 

19)3 61 
1901 10 

1906 49 
1905 49 

1906 10 
1904 41 

1903 23 
1902 25 

1903 22 
1902 24 

1904 38 
I Q Ol 60 

IQ06 51 
1904 35 
1902 53 

1908 13 

1908 74 
1906 1 
IQ03 5 
1902 

/QOb ,9 
1905 36 
1'l03 68 

(ON~ 

CONN 

CONN 
CJNN 
CONN 

CO"lN 
CONN 

CO"lN 
CONN 
CON .. 

(ONN 
CONN 

CONN 
CONN 
(JNN 

CO:llN 
CONN 

(ONN 
CO"'N 

CONN 
CONN 

CONN 
CONN 

(rlNN 
(ONN 

CONN 
CONN 

(ONN 
CONN 

CONN 
(ONN 

(ONN 
CONN 

CONN 
CONN 
(ONN 

(ONN 
CONN 
(O"'N 
CONN 

UlN .. 
CONN 
(ONN 

.00 

.00 

.00 

.OJ 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 
• 00 

.00 

.00 

.0) 

.00 

.00 

.00 

.O!) 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.00 
• OJ 
• 00 
.00 

.)0 

.0) 

.,)0 
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PIN L I S T FOR: PRODUCT CODE MODULE DATE 10/01176 PAGE 

LOCATION 1901 CIIICUIT TYPE C8 8LOCK GATE 

CONN 2 CONN 3 MPRESET- C8002NttO C(IIIt 
4 "'P1)08 X C8002MHO CONN 5 8USY- X C8002 .... 0 CONIII 6 SUTBUSY X C8002MHO CO"" 
7 "'RI)J9 X C8002MHD CONN 8 Ull X C8002 .... 0 CONN 9 ""'010 X CII002MHD C(IIIt 

1:l OEVBSY/Q XA CB002MH!) CONN 11 SCLOCK X C8002"HO CONN 12 SYCKNHO XA C8002 .... 0 CONN 
13 PLR 1 XA CB002MHO CONN 1~ INO!:X" XA C8002"HO CONN 15 8USY 1082- XA C8002 .... 0 CONN 
Ib Cn.a07 XA C8002MHO CONN 17 BTCLA U CB002"HO CIJNN 18 ,,",SMHO- XA C8002 .... 0 CO"" 
19 SYCKMHO- U CB002MHO CONN 20 SYCKMHOJ U C8002"HO CONN 21 CnA03 U C8002MHD CONN 
22 CYlA02 XA CB002MHO CONN 23 CnAOl XA CBG02 .... 0 CONN 2~ CnAOO llA C8002MHO COM 
25 (nAOb XA C8002MHD CONN 2b CnA05 XA CB002MHO CONN 27 CYlAO~ XA C8002 .... 0 C(IIIt 
28 STAT13- XA C8002MHD CONN 29 STAT12- U C80G2 .... 0 CONN 30 STATl5- XA C8002"'HO CO_ 
31 STUI4- XA C8002MH!) CONN 32 STATA3CK- XA C8002'''tO CONN 33 ENOISClO- U ce002"'HO CONN 
34 CYLTKN/Q- U C8002MHD CONN 35 8USY/0- XA C8002,,"0 COHN 36 ROCK- XA CI002MttO C(IIIt 
37 STl/J- XA C8002MHO CONN 38 SKI/0- U C8002NHO CONN 39 SK2IQ- U C8002MHO CONN 
40 SKUK XA CB002MHO CONN ~1 STAT BUSY- U C8002"HO CONIII ~2 ADIDCOM- XA C8002","D CONN 
~3 SR l/Q- XA CB002MHD CONN ~~ SAIl J XA C8002MHO COIIIIII ~5 AYSWA/O U CB002NHO CONN 
46 IIEAOYMHO XA CB002MHO CONN ~7 TERM- XA C8002"HO COHN ~8 SKOPFLG/Q-U C8002 .... 0 C(IIIt 
49 WCYK/Q- XA C8002"HD CONN 50 UPHO/O U CB002"'HO COHN 51 RTS/II/W XA C8002MHO CONN 
52 SY"4R/O- XA C8002MHD CONN 53 UIIISKFSETENllA C8G02NHO CONIII 5~ SKOPFLG/O XA C8002"'HO CONN 
55 LAIL U CB002MHO CONN 56 SKUJ U C800Z"HD CONN 57 BUSY/D- XA ce002"'HO C(IIIt 
58 STl/J U CB002"HD CONN 59 SIGSTA1/0 U C8002"HO CONN 60 ItPS XA ceOO2MHO CONN 
bl SII1/o U CB002MHO CONN 62 8UFFUl/0 U CB002"HD COlliN 63 AG/O- U CB002"..o CONN 
64 RG/Q U CB002NHO CONN 65 RYSWII/Q- U CB002"HD COHN 66 SKOPFlG/K XA C800ZMHO CONN 
b7 "'PEST- U CB002MHO CONN 68 1t0NtK XA CB0021i1HO CONN 69 RDATAP XA ce002","0 CONN 
70 WG/Q XA C8002MHO CONN 71 EGDY 10- XA CB002NHO CONIII 72 Me- U ClIO 02 MHQ COHN 
73 OFLIN/O- XA C8002NHO CONN 74 STATP1CK- XA CB002"HO CONN 75 ENOISClO- U ce002MHO CONN 
76 ATI2 X C8002MHO CONN 77 CONN 78 CONN 
79 CONN 80 CONN 

LOCATION 1902 CIRCUIT TYPE CB BLOCK GATE 

1 CO"4N 2 CONN 3 AF4EN X C8003MHD CONN 
4 OECOUNT- X CB003MHO CONN 5 LIST4 X CBG03NHD CONN 6 ZER08 X C8003"HO CONN 
7 ACK- X CB003MHO OJNN 8 LISTEN- X CB003"HO CONN 9 ATl2 X CB003","0- CONN 

10 SYCKMHO XA C8003NHO CONN 11 8USY/082- XA C8003NHO CONN 12 CHUN XA CB003MHO CONN 
13 CHUN- Xl C8003MHO COlliN 1~ CO"'''' 1- XA C8003NHO CONN 15 CRCCLII- llA C8003 .... 0 C(IIIt 
Ib CPCCK- XA CB003MHO CONN 17 ""'OCK- XA C8003"'HO CONN 18 MRS"HO- XA CB003 .... 0 COHN 
19 SYCKMHO- XA C8003 .... 0 CONN 20 SYCK"HOJ XA CB003"'HO CONN 21 Slt2 U C8003,,"0 CONN 
22 MwI)SEL- XA C8003MHO CONN 23 OATREII/O- XA C8003MHD CONN n 1t0"KSR U C8003 .... 0 COHN 
25 WC''''KOR/O- U C8003MHO CONN 26 we-O/O U C8003"HO CONN 27 SK2/K XA CB003MHO CONN 
28 STHBUSY- XA C8003MHO CONN 29 ROIOCO"'- U C80031i1HO CONN 30 10REAO/0- U C8003","0 COHN 
31 0l1START81 XA C8003MHO CONN 32 SR11 J XA C8003"'HO CONN 33 SItUQ- XA CB003MHO CO_ 
34 SPO/K XA C8003MHO CONN 35 CO"'POP- XA C8003MHO CONN 36 ROOPFLGI J U ce003MHO COHN 
37 RYSWR/Q U C8003"HD CONN 38 IOCHKSII/O-U ce 003 MHO CONN 39 IOCHKSII/Q U C800l"HO COHN 
40. SPO/J XA C8003MHO CONN ~1 AEAOY"HO XA C8003"HO COlliN ~2 TER"- XA CB003 .... 0 CONN 
43 SI<OPFlG/Q-U C8003"HO CONN H 8CCRY U C8003NHO CONN ~5 WCHK IO- U C8003MHQ CONN 
lob P~UFUL/Q- XA C8003"HO CONN ~7 "WOCKA2- XA C8003MHO CONN ~8 RTS/Il/It XA C 8003 "'"0 CONN 
49 Il)wORO/O XA C8003MHO CONN 50 tNSKFSETENU C8003"HO CONN 51 SKOPFLG/O XA C8003"HO CONN 
52 SWl/O XA C8003MHO CONN 53 WIITOPFLG/OU C8003"HO CONN 5~ CO"fRR/O Xl C1I003","0 CONN 
55 OPOMHO/Q XA CB003"HO CONN 5b PIHlGfA/OA-XA C8003"'HO COHN 57 SIGSTA8/0 U C8003","0 COHN 
58 BCCRY- XA C8003MHO CONN 59 01t0 U CB003MHO CONN 60 ItRIOCOIi' U C8003"'..o COHN 
61 1I01OCO" XA CB003MHO CONN 62 CHl TKN/O- XA C8003"HO CONN 63 SR 1/0 XA C 8003 "'HO CONN 
6~ IIUFFUL/O Xi C8003MHO CONN 65 RYSltll/O- XA C8003"HO CONN 66 SKOPFLG/J U C8003"'..o CONN 
67 SI<OPFlG/K XA C8003MHO CONN 68 PAAFLG/O- Xi C8003"HO CONN 69 PAAFLG/O XA C8003"'HO CoNN-
70 MPEST- U C8003NHO CONN 71 IDREAO/J U C8003"'HO CONN 72 CO"PEII/O- XA ce003MHD CONN 
73 I)A TRER 10- XA C8003"HD CONN H OPCO"P/O- U C8003MHO CONN 75 OEV85Y/O U C8003MHO CONN 
7b INDEX'" U C8003MHO CONN 71 CONN 78 CONN 
79 CONN 80 CONN 

LO(ATION IQ03 CIIICUIT TYPf C8 8LOCK GATE 

CONN 2 CONN 3 TWOSC X C8001"'HO CONN 
4 Cf'IJNT X C8001MHO CONN 5 ZER08 X CBOOl"HO CONN 6 AFOUT07- X C8001",HO CONN 
7 lIsn X CB001"'HO CONN 8 LW3(K- XA C8001"HO COlliN 9 SYCKMHQ XA C8001"HO CONN 

1:) "'1I007/MHO XA CB001MHO CONN 11 CO"M1- Xi C8a01NHO CONN 12 CO"'''2 U C8001"HD COHN 
13 rfl"'M3- XA CB001MHO CONN 1~ HOSWST- XA CB001"'HO CONN 15 NS88- U CB001 .... 0 CONN 
16 "JSCf XA C8001MHO CO"4N 17 BTCLR XA C8001 NHO CONN 18 "'ItSMHO- U C8001MHO COHN 
19 SYCKMHO- XA C8001MHD CONN 20 CYlINClO- XA C8001NHO CONN 21 SH15 U CBOOIMHD CONN 
22 WN!KSR XA CB001MHD CONN 23 WOMKOR/Q- XA C8001"'HO CONN 2~ ROCK- XA CBOOI","O CONN 
25 SI<1/Q- XA CfI')OlMHD CONN 26 SK2IQ- XA C8001"HO CONN 27 ROIOCO"'- U C8001"HO CONN 
?q TDQEAO/Q- XA C8001/11HO CONN 29 ORSURT81 XA C8001MHO CONN 30 SIGSTAlQ- XA C8001","0 CONN 
31 SW2IQ- XA C8001/11HO CONN 32 SPO/K XA C8001"'HO CONN 33 CO"POP- U C8001"'HO CONN 
34 TDCHKSR/Q-XA C8001MHO CONN 35 10CHKSII/0 XA C8001MHO CONN 36 8CCIIy U C8001"HO CONN 
37 lJP40/Q XA Ce001MHO CONN 38 R8UFUL/0- xA CBl01MHO CONN 39 ..... OCKA2- XA C8001"'HO CONN 
4D SY~I!/Q- XA C8001MHO CD"JN ~1 10WORO/0 XA C8001"'HO CONN ~2 Slt1/0 xA C8001MHO CONN 
43 cr"'EII II IQ, X.a CB001"'HO CONN 104 OROMHO/O XA CBOOIMHO CONN ~5 SIGSTA8/0 U CBOOIMHO CONN 
4t> !\CCRY- XA CB001MHO CONN H 01t0 XA C8001MHO CONN ~8 SYNCLK Xl C8001MHO COHN 
49 LS"'F/Q- XA CB001/11HO CONN 50 LS"F/O XA C8001""0 CONN 51 AOIOCOM U C8001"'HO CONN 
52 I'U"FUlIQ XA C8001MHO CONN 53 ROATA XA CB001MHO CONN 5~ MRSMHO Xi C8001NHO CONN 
5") IIG/O- XA C8001MHD CONN 56 RG/Q XA CB001 MHO CONN 57 PAAFLG/O- U C8001"'HO CONN 
511 P61! FlG/O XA CB001",HI) CONN 59 WONCK Xl C8001"HO CONN 60 ROAUP )I' CBOOIMHO COHN 
bl WG/Q XA CB001MHO CnNN b2 EGOY/O- XA C8001MHO CONN 63 14(- U C8001","0 COHN 
b4 LrSR- XA C8001"'H:) CONN 65 SR 1/0 U CB001MHO CC'NN 66 B ITOSC XA C8001"HO CONN 
b7 "1111111 X CB0011'1HO GrINN b8 31/~~SIGNAL C8001 MHO CONN 69 COHN 
70 ('J~N 11 CONN 72 CONN 
n CflNN 74 CONN 75 CONN 
7b CONN 17 CO,..N 78 CONN 
79 CONN 80 CONN 

UICATION 1904 C IIICUIT TYPE C8 BLOCK GATE 

CONN CONN 3 RFOUTOO- X C800''''HO CONN 
4 prntHO!- X CBOO6MW) (ONN RFQUT03- X CS()ObMHO CONN b SlATEN- X C8006"'HO COHN 
7 IH,)UT02- X CB0061'1HO CflNN 8 ",p EST X C8006MHO CONN 9 MWOO 21 "'"0 XA (8006NHO CONN 

10 MWI):lI/"'HO XA C8006MHO rONN 11 ",wOOOI"'HO XA C8006""'0 CCNN 12 MII003/"HO Xl CI'IOO''''HO CONN 
P "IF S "'HO- XA CB0061'1HI) CONN 14 SYCKMHO- XA C800bMHO CONN 15 STATSEL- XA C8006"'HO COHN 
It> "WI) SH- U CBOObMH,) (CINN 17 5TAT05- XA CB006MHO CO,..N 18 STATO~- XA CB006"HO CONN 
1'1 ~ H TO 7- XA CBOOb"t~O CO"l'" 20 STAT06- U C8006MHO CONN 21 81 TOSC Xl C8006MHO CONN 
22 SHT08- XA C800bMHD CONN 23 STAT11- XA C8006"HO CONN 24 SUTlO- u C8006 .... 0 CONN 
70; STATR3CI<- XA CBOOb"'HD CONN 2b END I sr 10- XA C8006MHO CONN 27 OAlIIER/Q- lIA C8006MHD COHN 
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P I N L I FOR: PRODUCT CODE MODULE DATE 10/01176 PAGE 

2R C'iLTKNIQ- XA CB006MHD (ONN 29 8USYfQ- XA CB006MHO CONIIj 30 STlI J- XA CB00614HO CONN 

31 W( = O/Q XA CB00614H~ CONN 32 CO"'POP- XA CB006"1HO CONN 33 SR 0/ J XA C800614HO CONN 
31t TER14- XA CB00614HD CONN 35 WRTOPFLG/QXA CB006"1HO CONN 36 BUSY/O- XA CB00614HO CONN 
37 STl/J Xl CB00614HO CONN 38 WPS XA C8006"'HO (l'lNN 39 CHLTKN/D- Xl C800614HO CONN 
40 14PEST- Xl C8J0614H() CONN Itl WLKTON/O- XA C800614HO CONN 1t2 HiPE AD/ J XA C800614HO CO~N 

43 CRC=O- Xl C800614H() CONN 44 CO"'PEP /0- XA C800614HO CONN 45 PF OGEP/D- XA CflO06"'HO CON"I 
46 ENOISClO- Xl C800614HO CONN 41 DlTRER/rJ- XA C800614HO CONN 48 OFLIN/[1- XA CB006"'HO CONN 
"9 S14TPICK- XA C800614HO CONN 50 OI>(014P/O- XA C800614HO CONN 51 CONN 
5~ CONN 53 CONN 54 CONN 
55 CONN 56 CONN 57 CONN 
58 CONN 59 rONN 60 CON,.. 
61 CONN 62 CONN 63 CONN 
64 CONN 65 CONN 66 CONN 
61 CONN 68 COIljN 69 CONN 
70 CONN 11 CONN 72 (ONN 
73 CONN 74 CONN 75 CONN 
76 CONN 77 CONN 78 CONN 
79 CONN 80 CCNIIj 

LOCATION /905 C IPcun TYPE C8 8LOCK GATE 

1 CONN 2 CONN 3 RFOUTl4- C800514HO CONN 
4 RFOUT09- X C800514HO CONN 5 RFOUT06- C8005"'HO CONN 6 RFOUTCl4- C8005"'HO CONN 
7 RFOUTl3- X C800514HO CONN 8 RFOUTl1- C8005MHO CONN 9 IIFOU105- C8005141-10 CONN 

1J IIEAOY X C800514HrJ CONN 11 STATAUSY X C8005"'HO CONN 12 R FDUTl2- X CB005"'HO CONN 
13 P~OUT07- X C1I005"'HO (ONN 14 RFOUT08- X C8(}0514HO CONN 15 PFaUTlO- X CB00514HO CONN 
16 RFOUTl5- X C8005"'HD CONN 11 LW 3C K- XA CB005MHO CONN 18 "'POCO/"HO XA CB00514HO CONN 
19 MPOOI/"'HO XA CB005"'HO CO ... N ?O "1R002l"'HO XA CB005"'HO CONN 21 "'11003/"'1'10 XA CB005"'HO CONN 
22 '411004/141'10 XA CB005"'HO CONN 23 "'P005/14HO XA CB(}0514HO CONN 24 "'P 006/"1'10 X~ CB005"'HO CONN 
25 "'PI)07l"'HO XA C8(}05"1H() COIljN 26 CPCCLR- XA C8005 .. HO Cr:lNIIj 21 CPCCK- XA (R(}05"'HO CONN 
28 "''''DC 1(- Xl C8005"'HO COIljN 29 "w DO 21 "'1'10 XA C8(}05",HO r:ONN 30 "'101001/"'''0 XA (B005"HO CO~N 

31 "'WOOO/"'HO XA C8005"'HO CONN 32 "IW003/"'HO XA CB005"'HO C'lNN 33 CYLA07 XA (B005"'HO CO,..N 
34 NXSESEL3 XA CS005"'HO CONN 35 NXSE SEll XA C8005"'HO CONN 36 31/HSIGNAL (8005"'1'10 CONN 
37 NX SESEl2 XA CB005MHO CONN 38 NXSESEl6 Xl C8005"'HO CONN 39 NXSES~l4 Xl C8005"'HO CONN 
,.) NX SESEl5 XA C8005MHO (ONN 41 cnA03 XA C8005"'fiO (ONN 42 CYlA02 X.\ CB005"'HO CONN 
,.~ cnAOI XA C 1100 5 "'HO CONN 44 CYLAOO XA C8005"'Ho r:ONN 45 CYlINCIQ- XA CII005"'HO CONN 
46 CYLA06 Xl C8005MHO CONN 47 CYLA05 XA C8(}05"'HO CONN 48 (YlAoft X4 C8005MHO CONN 
,.9 WlKOUT/O XA C8005"'HO Cr:lNN 50 SW2 XA CB005"'Ho CONN 51 SH15 XA C 8005MHO CONN 
52 STHSEl- XA C8005MHO CONN 53 "'WOSEl- XA C8005"4HO CONN 54 SUT05- X~ C8005"'HO CONN 
55 STAT04- XA CB005MHo CONN 56 STAT07- XA C8i)05"'HO CONN 57 STAT06- XA CB005MHO CONN 
58 LAIL XA C8005"'HO CONN 59 STAT08- XA C8005MHI) C(1NN 60 STATll- XA (B005"'HO CONN 
61 STATlO- XA CB005"'H() CONN 62 STU13- XA C8005",HO CONN 63 STAT12- XA CB(}05"'HO (ONN 
64 STATl5- XA CB005MH~ CONN 65 STA T14- XA C8005"4Ho CONN 66 WC=O/Q )(A CB005"4HO CONN 
67 SII 1/0- Xl C8005"'HI) CONN 68 IOCHI(SD/Q-XA C8005"'HO CONIII 69 llEAOY"4HI) Xl CB(}05MHO CONN 
10 SYNCLI( XA CB005"'HO CONN 11 ROlTA XA C8i)05"'HO CONN 72 (PC=O XA CM05MHO CO,..N 
13 lOSR- XA C8005MH') CONN 14 "4RS"'HO XA C8005MHO CONN 75 8USY/O- XA C8005"'HO CONN 
76 (YlADCPY C8005"'HO CONN 71 cnNN 78 CONN 
79 CONN 80 CONIIj 

LOCATION /906 CIPCUfT TYPIO C8 SLOCK GATE 

1 CONN 2 CONN 3 INTFN- C8004"4HO CON~ 

4 RFOUT06- CB004"'HO CONN 5 RFOUT04- C8(}0""'HO CONN 6 1I ST4 X CB004"4HO CONN 
7 l~R08 C8004"'HO (ONN 8 RFOUTOO- C8(}0ItMHO CrlNN 9 8T(LR- X (B004"'HO CONN 

1) PF(,IJT05- X CB004"'HO CONN II IIFOUT01- C8004"'HI) CONN 12 LIST 2 X C8004"'HO CONIIj 
13 CC:VRElO X C8004"'HO CONN 14 PFOUT03- X C8001t"'HO CONN 15 "'E'4EN- X (B004"'HO CONN 
16 RFOUT02- X C8004"'HD (ONN 17 l W3CK- XA CBOOIoMHO CONN 18 SYCK"'HO XA CB004"'HO CONN 
19 PLR 1 Xl C8004"'HO CONN 20 INOEX" XA CB004MHO CONN 21 "'ROOO/MHO X4 CBOOIt"'HD CONN 
22 "'P001lMHO XA C8004"'HD CONN 23 MRDO l/"'HO XA C8004"'HO CONN 24 "'II DC 3/"1'1[\ Xl CB004"'HO CONN 
25 '4DI)04/"'HO XA C8004"'HO CONN 26 MR005/"'HO XA CB004"'HO C'JNN 21 "'R006/"HO Xl CB004"'HO CONN 
28 '4P007l'4HO Xl C800,.14HO CONN 29 CHAIN XA C800,.",HO CONN 30 CHAlN- XA CBOOIoMHO CONN 
31 C(''''''I1- Xl C8004"'HO CONN 32 CO"''''2 XA C8004MHO cnNN 33 CO""3- XA CB004MHO CO~N 
34 Hf'SWST- XA C8004"'HO CONN 35 ,"""OOO/MHO leA C8004"'HO CONN 36 CYUD1 Xl CB004"'HO CONN 
31 NX SESEL3 XA C8(}04MHO (ONN 38 NXSESELl XA C8004"'HO rONN 39 31144SIGNH CB)04MHO (ONN 
4J NXSESEl2 XA C8004"'HO CONN 41 NXSESEl6 XA C8004"4HO C(,NN 42 NXSESEl4 X A C8004"'HO (ONN 
43 "IS88- XA C8004"'HO CONN 44 NXSESEL5 XA C8004MHO C'JNN 45 NSCE XA (P004"'HC CONN 
46 "PSII4HO- XA C8004"4HO CONN 41 SY(K"'HDJ XA C8001t"'HO (eNN 48 CYlIIlj( /Q- XA CII004MHO CONN 
49 WlKOUT/O XA C8001t"'HO (ONN 50 SK2IQ- XA C8004"'Ho CONN 51 SI(2/1( XA (B(}04"'HO CONN 
52 SIGSTA/O- Xl C800""'HO (OIljN 53 ROOPHG/J XA C8004MHO CO"'N 54 UNS~ FSF TfNXA CB004"'HO (ONN 
55 L'lL XA C8004MHO CONN 56 SK2IJ XA CBOO4MHO CON ... 57 WPTOPFLG/OXA CBOO4MHO CONIII 
5/1 OP OMHO/Q XA C8004MHO CONN 59 PROGI'P 10A-XA C8004"'HO CO~N 60 Slr,STAf/O XA CB004"'HO CONN 
61 SI'iSTU/Q Xl CB004"'H~ CONN 62 WR I OC(1" XA CB004"4Ho CONN 63 SYNrll( XA C8004"'HO CON~I 
bit LSMF/Q- XA C8J0414Ho (ONN 65 L S"'F 10 XA CBOO4",HO CONN 66 Pt' IDCO'" XA CB004"'HO CONN 
61 ",0 S"IHD XA C8004MHO CIJNN 68 SKOPFlG/J XA CB004 .. HO CONN 69 CR(=O XA CB004"'HD CONN 
70 WLKTON/O- XA C8004"'HI) CON~: 11 10PEAO/J Xl> C1I004"'HO CONN 72 C~C=O- XA CflOO"''''HD (ON'" 
73 PPOGER /0- XA C8004"'HO CONN 74 SY(K"'HO- XA C8001t"'HO CONN 75 CVUOCPv C!'OO4"1HC CONN 
76 r'l",pm'- XA eB J04'4YC C'JNN 77 C(1NIIj 18 CONN 
7Q CCIljN 80 (ONN 

LOCATION /907 CIRCUIT TYPE CB BLOCK GATE 

U)IIjN 2 CONN CONN 
4 HIl RTceBlx COlliN 5 AT 12 BTCC'\lX CONN 6 8TCl R- BTC(81X CONN 
1 flUSY- BT(CB IX CIJN'" 8 (L'JCK- 'HCC~lX CONN 9 OAT.\V- BT(CBIX CONN 

10 OA T AVL BTCCB1X COIljN 11 002lQ- ~TCC81X CONN 12 OEV~OSFlO BTCC81X CONN 
13 OfVADSH 1 BTCCBIX CONN 14 OEVAOSI'L2 ~TCCR1X CONN 15 OEVAT 11- IITCCIlIX CONN 
16 OfVATI2- BTCCBIX CONN 17 OfVII4RDOO 8TCCII1X C'JNN 18 OEV,,1I001 8TC(R1X CONIII 
19 I'lEV"'P002 RTCCBlX C'1NN 20 OEV"'R003 BTCC81X CONN 21 OEV"'R004 BTC(B1X CONN 
22 OFV"IR005 BTCC81X CONN 23 OEV"'R(l06 8TCCII1X Cf'IIjN 24 Of V "'HIO 1 BTCC!lll' rn .. '~ 

25 I)fV"'POO8 IIT{C!llX CC'NN 26 DEV;';;(DOq BT(;C'\IX CONN 27 OFV""010 IIT':(B1X CONN 
28 O~ V'4Pl)l1 8TCCBIX CONN 29 OEV"'''012 STCCB1X cnNN 30 DfV"RD13 BTCCfl1X CONN 
31 OEV'4ROI4 8TCCB1X CONN 32 OEV .. R015 8TCC81X (CoNN 33 OH"P016 BTCfB1X CO'lN 
310 DFVSELO- !HCCB1X CC ... N 35 E"'PFWA- !HCC81X CONN 36 LC 210- RTCC!lIX CONN 
31 lC 3+lCNT4 8TCCB1X CONN 38 lIsn X BTCC81X rONN 39 CONN 
itO '4( 5+"'C 1- X BTceBlX CONN 41 ""'008 X 8TCC81X C()NN 42 '4~oOq RTCCB1X CON"< 
43 "'~ 010 X 8TCC81X CONN 44 "4R011 X ~rCC"ll( rnNN 45 "'P012 BTCCBlX CJNN 
46 PallER X BTCCB1X CONN 47 PAIIERP- BTCC81X CONN 48 RESFT- BTCC81X CONN 
4Q IIf SETA- X 'HC(81X CONN 5() RFOUTOO- 8TCClHl( CONN 51 PF'JUT01- BTCCRIX CONN 
52 PFOUT02- X 8TC(81X CONN 53 RFOUT03- BTCC81X (ONIIj 54 PFOUT04- BTCC81X CONN 
55 PF(1UT05- X 8TCCB1X CO"lN 56 RFOUT06- 8TCCB1X CONN 51 RFnUT07- BTeCRlx CONN 
5'3 RFOUTOB- )( BTCC8lX CONN 59 RFOUT09- 8TCC81X CON ... 6() RFCUTlO- RTCCB1X CONN 
61 RF':lUTll- X BTCC81X CONN 62 RFOUTl2- RTCC81X (ONIIj 63 PFnUTl3- 8TCCR1X CONN 
64 RFOUTlIt- X BTCC81X CONN 65 RFOUTl5- 8TCC81X CIlNN 66 RFoArD1 BTCCB1X COIlj~' 
67 S( 5/Q- 8TCCBIX CONN 68 RFWAOOI ~TCCR1X rONN 69 SC l (lCK IITCCBlX CO"'''1 
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70 SC 4/0- 8TeC81l( CONN 71 STATEN- 8TCCIHl( CONN 72 CONN 
73 SVCL- 8TCClIll( CONN 74 14C2I0 8TCC81l( CONN 75 CONN 
76 "'P E ST 8TC(81)( CONN 77 CONN 78 CONN 
7q CONN ~O CONN 

LOCATION IQ08 CIRClJlT TYPE C8 8LOCK r,ATE 

CONN 2 CONN 3 AG fHCCB2X CONN 
4 CNTUP- 8TCC82. CONN 5 COUNT 8TCCB2X CONN 6 ME.,.Q D- BTCCA2X CONN 
7 DFVADD,OO 8TC(82)( CONN 8 DEVADD,OI 8TCC82)( CONN 9 DEVADD,O;> 8TCC82x CO~'N 

IJ DEVADD,03 8TCC82)( CONN 11 DEVAD£),04 8TCCIl2X CONN 12 DEVADD,J5 BTUB2X CONN 
13 DFVADD,06 8TCC82X CON~ 14 OEVAOO,07 8TCCA2X CONN 15 nEVA DO, oe 8TCCA2X CONN 
16 DFVADD,09 8TCC82)( CONN 17 DEVAOO,IO 8TCC 82X CONN 18 OEV~ DO, 11 BTCCB2X CONN 
19 'lFVADD,12 8TCC82X CONN 20 DEVADD,13 8TCCIl2l( cnNN 21 DEVArO,14 BTCCA2X CO",N 
22 OFVACD,15 BTCC82x CONN 23 DEVAOSELl 8TC(82X CONN 24 DEVADSEl2 tlTCCB2X CONN 
25 '1fVFETCH- 'HCC82X C('INN 26 DEVIi4WD,JO 8TCC82X CONN 27 DEV,"WD,OI BTU82X CON"" 
2'1 nFV"'WD,02 8TCC82)( CON~ 2Q DEVIi4WD,03 8TCC82X CONN 30 DE V"WO ,C4 ATCCB2X CONN 
31 'JEVIi4WD,05 STCC82X CONN 32 I)E V,,",WD ,06 8TCCB2)( CONN 33 DEV"WD,07 BTrCB2X CO"'" 
34 '1EVMWI),08 BTCCB2)( CONN 35 DEV"4WO,09 BTCC82)( CONN 36 DEV"'WD,10 BTCCB2X CONN 
37 D~YMWD, 11 8TCC82X CONN 38 DEV"4WO,12 tlTCCB2X CONN 39 OEVI'IWr, 1 ~ BTcce2X cmf"" 
It) DEY"'WD,14 8TCC82X CONN 41 DEV'4WD,15 8TCC8ll( CONN 1t2 OEV"'WQ,16 eTCC82X CON'" 
1t3 DEYSElO- 8TCC82X CONN 41t OEYSTORE- BTCC82l( CONN 1t5 LC 210- ~TUB2X CONN 
1t6 LI ST2 BTCC82l( CONN 47 "4COIi4P !HCCIl2X CONN 48 MCO- IHCCB2X CONN 
49 "'CS..,.I(7- 8TCC82)( CO ... N 50 "'E,,",READ 8TCCBll( CONN 51 Rf SETA- IH(CB2X CONN 
57 DHlUTOO- 8TCCB2X CONN 53 RFOuTOl- IlTCC82x C'JNN 54 II FOiJT02- ATCC82X CONN 
55 RFflUT03- 8TCCB2X CO"lN 56 RFOUTOIt- 8TCCB2X CON"I 57 RFOUT05- BT(C82X CON'" 
58 PFOUT06- 8TCC82X C('INN 59 IIFOuT07- IHCC82X CO"lN 60 P FOU TOB- flTC(fl2X CONN 
61 PF'JUT09- BTCC82X CONN 62 RFOUTlO- 8TCC82X CONN 63 PFnUTll- BTCCP.2)( CONN 
6~ RFOlJTl2- 8TCCB2X Cf'NN 65 RFOUTl3- BTCC82X CONN 66 RF'JuT14- ~TCCR 2X CON'" 
67 R~(1UTl5- flTCCB2X CONN 68 SCIt,5- 8TCC82)( CONN t:lJ SC 5/0 P. TCCR2X CONN 
n DATEN- 8TCCB2X CONN 71 STAT8USV 8TCC82l( C('INN 72 SVCL- IHCCR2X CON'" 
73 l,,11016 BTCCB2X CONN 74 lEII08 BTCC82X CC'NN 75 LC3+LrNT4 PTCCB2X crlNN 
76 ~r 210 STCCB2X CONN 77 CONN 78 (ONN 
19 CllNN 80 C(1NN 

L DC AT ION 191 0 CIRCUIT TV"!' CB 8LOCK r,ATE 

C'"INN CON"I 3 /1(1(- fHCCB3X CO"!~I 

4 AG RTCCB3X CONN Ar,OEV- BTCCR3x enNN 6 AGOEV- !HCCP.3X (ONN 
7 AG'lEY- 8TCC83X CONN 8 AGDI='Y- '3TCCB3X rONN 9 AGf)EV- P.TUR3X CONN 

10 AGOEY- 8TCCB3X CONN 11 AGDEY- STCC '33X CONN 12 AGr'JEY- fHCCP.3)( CONN 
B CflNN 14 AROlOV- RTCC83X CONN 15 AP DEY- BTCCR 3X CONN 
If, AI> nEY- flTCCfl3X (ONN 17 ARDEY- 'lTCCR3X CONN IB A~ DE V- BTCCfl3X CONN 
19 AP o=y- BTCCB3X CONN 20 AAOE Y- 8TCC~3X CONN 21 /lP DEV- ATCCf'3X CONN 
22 rNTUP- BTCCB3X CONN 23 DATAVL BTCC8H cnNN 24 CO~IN 

25 M2/Q- 8 TCCA 3X CONN 26 OECOUNT- flTCC83X CONN 27 OEVACSELO ~Tcr:P3X cm'N 
2R DEVADSElI 8TCCB3X CONN 29 OEVAOSEl2 BTCC83X UINN 30 DEVI> EAD BTCCfl3X CONN 
31 ENAFWR- 8TCCB3X (CNN 3' INTOEY- 8TCCB3)( ("INN 33 I"'TDEII- IITCCB3X CONN 
::-4 I.,TOfV- 8TCCB 3X CONN 35 INTDEV- flTCC83X CONN 36 It-;TrEV- BTCCfl3X CON'" 
37 INTOEY- BTCCB3l( CONN 38 INTDEY- 8TCC83X (ONN 39 INTrEV- P.TCCB3l( r.ow,J 
4) T"'TEN- IlTCCE\3X CONN 41 IRECOGOEY- BTCC83l( CONN 42 TP ECOGroY- BTCCFl3X CONN 
43 II>ECQGDEV- 8TCCB3X CONN 44 IQ"COG£)EV- 8TCCR3X CONN 45 I R EC (1GDEV- fHCCB3X CON'" 
46 II>"COGOEV- 8TCCfl3X CONN 47 IP ECOGDEV- 8TCCB3X (miN 48 I I> "C ,1r,l'f V- BTCC83X CONN 
49 Lr ?/O- BTCCB3X CO"lN 50 LC3HCNT4 BTCCR3X CONN 51 Ll5TFN- flTCCB3X (ONN 
52 LIST! 8TeC83l( CONN 53 LIST <1 X 8TCC83)( CON"! 54 Lisn BTCCB3X CONN 
55 L1STlt 8TCCB3X CONN 56 114f:0"'P X BTCCB3JC C('I"IN 57 MCO- BTCCB3X CON'" 
'i'l "'~ OIIEN- flTCCB3X CONN 59 "'E"PEA£) BTCCB3X CON'" 60 READV BTUfl3X CO"!N 
61 Q"5ETA- 8TCCB3X cnNN 6' AFRAOOI '3TCC83X CONN 63 SC 5/0- BTUB3X CQt,,,, 
1>4 UWADOI BTCCR3X CON~ 65 RF4EN BTC(83l( CON'" 66 S(4/0- STCCB3X CO"lN 
1>7 sr~, 5- flTCCfl3X C('INN 6A S(5/0 '1TCC'I3X C'JNN 69 DATEN- B TCe II 3X (ONN 
7'1 STAT8USV 'IT(C83X (('IN"! 71 SHTEN- BTCC'l3X Ci"JNN 72 SYCL- X flTCCB3X CONN 
7~ TWOSC BTCC83X CONN 74 ATl2 BTCC83X CONN 75 "'E"'PO- X BT(Cfl3X CO~'N 

76 CONN 77 CONN 78 CONN 
79 CONN BO CONN 

LCCATION 1912 CIPCUIT TYPE CB BLOCI( r,ATE 

C('INN 2 CONN D~v"P DOl STCeBOX CONN 
4 O~VOIIPDOO BTCCBOX (ONN 5 O"VOIIP003 8TCCBOX CONN b DEVI'IR002 BTCCf'('IX CONN 
7 OEV'4P005 flTCCBOX WNN 8 OEV"'P004 BTCCBOX CONN 9 DfVI'I~OO7 P.TCCflOX CONN 

10 n~V,,",A006 BTeC80X CONN 11 DE V "'" [109 BTCCBOX C'JN'l 12 DFVI'IP[.j'l P.TCCSr,X CON'" 
13 DFVOIIROll BTCCBOX CONN 14 DEY"'F1( 10 BTCCBOX eONN 15 [lfV'"~DI3 PTCCP.(,X CO"lN 
16 01' VMRO 12 BTCCBOX CO"'N 17 OEv"'POI5 fHCCBOX CO"l'l 18 DEVMRf'14 BT(CBOX CONN 
1'1 ')~ V"'RD 16 BTCCBOX C'1NN 20 CCN'l 21 AGOFV- RTCCBOX CONN 
?~ CONN 23 DFVATI2- 8 TS( BOX CONN 24 (ONN 

25 nfvATI 1- BTCeBOx (CNN 26 CONN 27 OATAV- ~TCCeOX CONN 
2'1 (ONN 29 I R EC OGOf V- flTCCBOX CONIII 30 CONN 
~I gF 5ET- 8TCCSOX CONN 32 (ON"! 33 CL or~- IITr:cpnx (O,...N 

34 O~VAOD,OO BTCCBOX CON" 35 OEVAOO,OI 8TCC80X CONN 36 OEVt>CO,02 B TCC BOX CONN 
31 I1EVAnO,03 BTCCIIOX CON~ 38 I)EYAOD,04 IHCCROX CONN 39 DfVAOD,05 PTr:(P(lX CON'l 
4) '1FVADD,06 BTCCBOX crNN 41 DEVAnD,07 8Tec flOX U1NN 42 OEvtrD,O~ flTC(PCX CONN 
4~ r)~\lAiJO,OCj BTCCBO)( CONN 44 OEVADD, i i 6TCCi10ll crlNN 45 OEVADO,!!") PTcreex (ONN 
46 'JfYADf),12 RTCCBOX CONN 47 DEVAOO,13 flTCCBOX C')NN 48 DFVH'C,14 8 TCCBex CONN 
49 f)fYAOD,15 fHCCeox CON,... 51) OEVMwr,OO flTCC80X eeN'" 51 Ofv"'\OO,Ol RTCCPOX CONN 
52 I1fVMWO,02 BTCCBOX e )NN 53 DEy,,",wD,03 8TCCflOX (ONN S4 DEVI'IW(I,J4 flTCCBOX CONN 
5'i f)FVOIIWO,05 'HCCAOX rONN 56 DEY"'WD,06 BTCCflOX crNN 57 OEV".,D,07 RTCCP(,X CONN 
51! ')FV"'WD,08 flTCCflOX CONN 59 DEY"'WC,09 3TCCBOX CONN 60 DfV,"wO,10 RTCCPOX CONN 
61 I)EV"'wD,11 8TCCB()X CONN 6? DEY,,",WD,12 iHCCBOl! CONN 63 OEV"'WO,1 , IITCCP()X (ONN 
64 f)~VMWO, 14 BTCCBOX (ONN 65 f)EVMW(\,15 BTCC80X CONN 66 DEV,"WG,16 RTCCPOX (ONN 
67 APOEV- BTCCBOX CONN b8 I'IPRESFT- BTCC'IOX CONN 69 D~YS TrPf- ATCCS('IX (ONN 
70 ([NN 71 INTDFV- 'HCCBOX CONN 72 CO,.'" 
n r"fV~ETCH- 'ITCCBOX C(Nt-; 14 CflNN 75 PA~f flD- PTCCB0X CONN 
76 CONN 11 (ONN 78 CONN 
7'1 frNN '10 ~'l'l~ 
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SECTION VI' 

DRAWINGS 

This section includes drawings that are pertinent to maintenance of the Moving Head Disc Con
troller (Disc Control Logic) as follows: 

Title Drawing Number Page Number 

MHD No. 1 Assembly 973721 6-3 

MHD No. 1 Logic 973722 6-9 

MHD No.2 Assembly 973678 6-21 

MHD No.2 Logic 973679 6-27 

MHD No. 3 Assembly 961630 6-37 

MHD No.3 Logic 973755 6-41 

MHD No.4 Assembly 973683 6-55 

MHD No.4 Logic 973684 6-61 

MHD No.5 Assembly 973788 6-69 

MHD No.5 Logic 973786 6-73 

MHD No.6 Assembly 973784 6-81 

MHD No.6 Logic 973782 6-85 

Cable Assembly, Disc Controller 973690 6-89 

Wire Ust 973691 6-92 

Cable Assembly, Daisy Chain 973675 6-95 

Wire Ust 973787 6-99 
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~ TEXAS INSTRUMENTS 

i INCORPORATE.O LIST Of MATERIAL fLM ............. I' IfV 

DATE 08124176 PAGE 1 of qBb1B-OOO H 

'.INT QUANTtn' DWG PART NUMBER DESCRIPTION VENDOR PART NUMBER ITEM ... IS~f SIZE HUM-IO ASSfMIlY 

COUl 0·)001.000 FA 944038-0001 ,",WR,roOVING hEA,) DISC 44 C 'lNTH'Ll FR "If) 

0003 »1)04.1)'1 EA 222222-74('0 NE T~CIlt< SN74,),)~ -SN14,)ON 

I oon~A CO 1'4 R5 e6 

C004 OO(JO~.COO EA 2?7? 2l-7402 IliET~OPK S"741)2~ TI--<:'N7412N 

0004A Cl (2 C ~ 

1)105 »)03.000 FA 222222-7404 NEH.nIlK ~I'. 1404'1 

COC5A C4 (5 (6 

IJOfJ6 11001.»0 FA 2'12222-7405 "''' TIoCRK ~'" 1400;"1 

(OChA r.0 

COOl ) J )05.010 EA 222222-74C8 I'.ETIoOIII<-SI\7406'1 

OOOH 01 r 2 n~ C4 n5 

COCB DOO;'.OOO EA 22£222-7410 NETkCPK SI'.7411"1 -SN741'')N 

C"CIlA EO Cb 

OOCq '):)002.0')0 FA 222222-7420 NETWr:PK S~74 20N -SN1420~1 

C009A El F2 

0010 coocq.CCC EA 222222-74~7 ",ETIiIORt< ~N7431~ 

0011A FO Fl F2 F3 Flo E3 1;4 E5 H? 

OOll 00002.000 EA 222222-141'" NE TIoCPK SN7414~ -5N147411 

CO llA J4 F5 

0017 rOO01.000 [A 222222-748b IliE TltCRK-5t1 148b'l 
. DRAfTSMAN OAlf eKO OIAFTSMAN D.TE I "'SIGN INGI""" om I nru 

~')vt~G HEAD nl SC 44 cnNTllnLLC:R ~n.2 
·"'I'O·MfG OATE .. ,PO I"lOJECTENGiNEER 

DATE 11f"'''0 om I fIOJfCTNO I ILM ''''NtJ_' 11 "" 91'1b78-000 H 

~ TEXAS INSTRUMENTS 
INCORPORATED LIST Of MATERIAL fLM , ... - I~ IfV 

DATE 08/24176 'AGE 2 01 "I 73b78-000 H 

-' ~~ I!: I 0o;~ PART NUMIEtI DESCRIPTION VENDOR PART NUMBER 1:1 
0012A HI) I 
0013 00001.000 EA 222222-7153 NETWORK 5N74153N -SNH15'N 

CO 13A H5 

0014 OD001.COO fA 222222-7174 NETIiICPt( SN74114N 
I 

0014A J(') 
I 

0015 00003.000 fA 222222-7115 NETWCPK Sl\7417511 

0015A Jl J2 J3 

001b 

I 
00002.000 EA 240000-7411 NET\onIlK-S~ 11tH 11 'I 

I 00 IbA I I 
Bl B2 

(lOll I ')0001.000 I EA 240CO(l-7421 IliETltC~j(-S"14H21',; 

I 
I 

CO l1A I 
00",·,,,1 

B3 

I 
I ::::.j FA 2400CO-1l08 NEn.CPt( S'" 14Hl(,)9'1 

I I 
I 

BO AO Al t2 63 44 ao; Ab 
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'"1' 
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COLCA C 1 (2 

Of)? I : AI'. : FT 535<; 18-0058 wIRF ELEr.,snlID,"t<Y~AR" INSUl *3') AWG I 

oon 913619-99011 OIAGPA~,"~C ~4 N0 ~ 
(023 PFF UNIT TEST 
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!NO g~/r;.~9-9907 C~ 

A5sr <;>~/~3O-0DO/ C J 

O£9/96 

NOTES: UNLESS OTHERWISE 5.'ECIFIED 
I. N£iWOI?IfS A~£ SII74 SEIfIES 
2_ CAPACITORS CI.THRU C/~ TO 

BE IAJ5TALLED PRIOR Tt> WIRE WRAP 

I-"::::::::=~ MARK ~,ASSY PART NUMBER~ 
WIR£ DECK NUMBER AND APPROPRIATE. 

I:t: iii ? 'i r 

~I~I~~I 
~I~~~I 
~I~I~I~I~I~I 
E~~::I E:~~::] E:~:t::] £:~~~:] ~I ~I 
@ @@ @@ @@ @@ @@> @ 
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Yo I €:H~;::: I€::~E: I€:~~D€:':~~:: I§:~!!: I[H~;:::I€:2~~:] . C2 
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r--------
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REV LE.TTER~ PER REV LEVEL BLOCK 
APPROX WHERE SHOW/\} PER PROcESS I 
(-Ic.fNLY) 

--MARK TilLE 

' .... CTiON"~ ~ 1, 6 ... NG4J\" * I 
CONCINTIICIT't' MACHtNlO DlAMIrHS ... 
.All DlMtN5'0N5 TO • MIT ~ lIl.tnNG 
U-ovr: .4~~ ......, .vee '""" IOCiII 
DO NOT SCMI THl5 DlAWW't(; 
4ll DlNIINS60NS .... INC", 

SUIf...en MAMfO -/ TO I1A VI 

I 9~/~~O-()()OZ. /tfC/l/lv6 #rlfO olse ~~'LI~ ~ I ~/~30-(N701 /I'101l1A.J6 #£"0 DtS~ «WJ17ItJt" A AJtI R'" 
P/lRT /JO O~5~~1 r"IeJIJ 1 __ .~----__ ~ ______ ~~~~ ____________ ~ 

• 
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.~ TEXAS INSTRUMENTS 

INCORPORATED 

0001 

0002 

0003 

0004 

0005 

0006 

0007 

0008 

0009 

0010 

0011 

0012 

0013 

0014 

0015 

0016 

0017 

0018 

0024 

0024A 
DlAfTSMAN 

00001.000 

~EF 

00007.000 

00001.000 

(l0003.000 

00001.000 

)0003.000 

00005.000 

00001.000: 

00001.000 

00003.000 

00001.000 

00001.000 

00002.000 

00004.000 

00001.000 

00007.000 

00003.000 

00012.000 

UN!T OWG. 
~I SIlt 

EA 

EA 

EA 

EA 

fA 

fA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

DATE 08/23/76 
UST Of MATillAL 

PART NUMBER DESCRIPTION 

2118t2-0002 LOGIC 80A~C-SINGLE ENDED WI~E WRAP 

961689-9907 WIRE OEC~,~HO 3, BLOCK 3 

222222-1400 NETWC~~ SN1400N 

222222-1402 NET~O~K S~1402N 

222222-7404 NeT~C~K S~1404N 

222222-7405 NET~O.K S~1405~ 

222222-14C8 NETWC.K-S~7408N 

222222-1410 NET~OAK SN7410N 

222222-1437 NET~O~K SN1437N 

VENOOR'AIl' NUMlfR 

-SN7400N 

TI--SN7402N 

-SN741()N 

-SN7451N 

-SN1474N 

-SN14191N 

-SN7420N 

222222-1451 NETWO~K SN1451N 

222222-1474 NET~C~K 5H7474N 

222222-7115 NET~C~K 5N14115N 

222222-71~3 NET~CAK SN14193N 

240000-1411 NET~O.K-S~74H11N 

240000-1421 NETWC.K-SN14HZIN 

240000-7106 NfTWO~K S~14HI06N 

240000-7108 NET~OAK SN74~10.N 

222222-7420 NETWCRK SH7420N 

230590-9000 CAP .05 ~F 12 V ZOe • CE~ r.ANSCAt ER 1-5635-000-Y5F0501 ~ 

t3 T ... U C14 
DATE mu 

MOVING HEAD DISC CONTROLLER NO 3 

~_~_._.M~ __ . _____________ ~_ft~_._~_._~.J_'O_.~ _______ J _____ ~_ft~~ ___ D _____________ ~ __ ft ~~~/~a~;~J/~s/~~/~I----------~I~~-----9-~-f6-~-O---0-O-0~11~G~--'. 
T.l.la., 



~ TEXAS INSTRUMENTS 
INCORPORATED LIST o. MATERIAL rLM "AIT NUMIEI 1 REV 
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~ 

PLRESET- (A) 
"'-/ 

,sH 2,1 

A 

, i 10 r coo 8 I I'! i I PLRESFT- 1 I I· I l \:31 

r' LSM ) I AG 1~1ccx. __ I __ 
. ~ °1962141 97J~84 

L-==~------------------------------------------------------------------------------T-t--------------------__________________________________ ~J~~~ ___ ~I ____ ~C ____ .. T ..... ~._~ .. _. ~ 
IND£XM 

6-67/6-68 Digital Systems Division 



~----------------------

Change 1 

8 J 

o 

-

c 

B 

-

A 

7 I 6 I 

i
,MIIRX /1l'fJlWPRIATE 
REVIS/ON LEVEL 

/r sa VIEwB 

II 
12 

o cm::::g 
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f /24 

t-
MARK PEP. Floe ,TIPE: II ) CLH5S ( 
1.4£ IGI--I T ,'2. ,((l!t(( BLlHK 

~ 
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[ ~ 00000000 

SILKSt!?EEtil 

VIEW B 
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SCI/LE:Alt'lJE 

I -2 I -I lITEM I OOOEJ 
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REVISIONS 

ZONE I..TR ~ DoOTW 1--
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~c TEXAS INSTRUMENTS r ') I,,"CORPORATED LIST o. MATERIAL ~ PART NUMBER 1 REV 1 
/ DATE 03/09/76 PAGE 1 of LM 9731~8-0001 D" 

PRINT QUANTITY UNIT DWG 
ITEM PER OF PART NUMBER DES C R I"P T ION VENDOR PART NUMBER 

NUMBER ASSEMBLY ISSUE SIZE - 0001 00001.000 EA 973787-0001 PW8, ,.. ... C, CCNTROLlER .5 
• 

0002 00001.000 EA. 222222-1400 NETWORK S'0400N -SN7400~ 

0002. Ul 

0003 00001.000 EA, 222222-1402 NETWOftK SN71t02N TI--SN1402N 

C003A U35 

0004 00002.000 EA 222222-7404 NETWCRK SN1404N 

C004A U1,U21t 

00C5 00001.000 E. 222222-1408 NETWOAK-S N14C 8N 

C005A U25 

0006 00002.000 fA 222222-1430 NET.CPt( SNllt30N -SN1430N 

COC6A U19,U29 

00C7 00004.000 EA 222222-1486 NETWOAK-St-lIt86N 

COC1A U14,U15,U16,Ul1 

0008 00008.000 EA 222222-7153 NETWOrU( SNllt153N -SN141r;3~ 

C008A U2,U3,UIt,U5,U8,U9,UI0,Ull 

0009 00003.000 EA 222222-7174 NETWOPK S~14174N 

C009A U6,L26,U21 

o 0010 00004.000 EA 222222-7175 NETWORK SNllt115N 

C§: 0010. U20,U21,U~2,U23 -Q) - 0011 OC002.000 EA 222222-11413 ~ETWOAK SN74193N -SN14193N 
DRAFTSMAN DATE 

~:o;r 
DATE DESIGN ENGINEER DATE TITLE 

~ .A ....... 31IDI?~ MOVING H~AD DISC C ON TR Oll f: R .r; 
APPD -MFG DATE AI'I'D I'IO.IECT EllGINEER DATE RELEASED DATE I'IOJECT NO. I I PART NUMIER 1 REV 

~'10 LM 913188-0001 O'~ 

•• 131 .. , 



~' TEXAS INSTRUMENTS 
INCORPORATED 

GOllA 

0012 

0012A 

0011 

OOllA 

0014 

0014A 

0015 

0015A 

0016 

0017 

0018 

DRAFTSMAN 

APPD ·MFG 

QUANTITV 

ASsZ:Il" 

00004.000 

00003.000 

00033.000 

00002.000 

REF 

REF 

AR 

UNIT 
OF 

ISSUE 

EA 

EA 

EA 

E4 

EA 

E4 

FT 

DWG 
Size J 

DATE CKD DIAFTSMAN 

DATE A"D. PROJECT ENGINEER 

DATE OJ,..',. UST Of MATElIAL 

PART NUMBER DESCRIPTION 

UJO,UJ4 

222222-11~5 N!TWO~K SN14195N 

U12.U28.U32.U33 

PAGE ~ of 
(I PAIT NUMIU 1 trv J lLM 913788-0001 D a. 

VENDOR PART NUMBER 

Ull.U18.Ull 

230590-9000 CAP .05 MF 12 V 20. , CER TRANSCAP ERI-5635-000-Y5F0501' 

Cl THRU C35 

972924-0010 CAP FIX TANT SOLID 22 ~FO 10 • 15 VOL' QPl-M3Q003/1-2?71 

C 1, C2 

973786-9901 OIAG~A"', LOGIC, MHO CONTROLLER '5 

973778-9901 TEST P~OCEOURE,MHO .5 

538347-1999 WIRE ~OCK UP 8-~6 AWG 19 STR W~ITE JUO- HHOI09 

DATE DESIGN ENGINEER DATE TITLE 

MOVING HEAD DISC (n.NT~OLlfQ '5 
DATE RElEASED 

LM 973789-0001 D It 
I 1 

PAn NUMBER 1 lEV 

'-_____ . _________________ ~ _____________________ _L ____________________ ~ ____________ ~ __________ -L ________________ ~ __ ~ 

· ... • ... 9 
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-
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Pf 
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- - --------------- ------r (~'", 
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I 
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A. 
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CYLAD+ (5H~ __ _ 
eRe 04-

~--.- -Jr-81, - ~ CIiCMRDAM 
£JA5ELM 

L /-i~ PARTaFPI CYLA~~5~~~~H~~~------------rtl======================================+=====~----------_--_-================================== ________ ~~~~~._~~ 25~~;mJ~~~n~~,d~-~~~~H,~~L-----------~+---------------------------------~--~------____________________ --, 

5we (Sftf) 

PAKT(JF PI 
rP7l AtfROcJ4IMHD 
~- OLALJ3 ISHa) 

PART OF PI 
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MRD09MfW 

Z~ MRD()~MH/) 
2g ~~c~~~c~=~~C~f.~~~~#~lj~--------~--~--------------------

CI1CI)I- (s# I) 
CHCat!- (Slit) 
C/i'C03- (SH') 
CYL.AIJf<> SH-fo 
DASEiJtJ(sH3) 

£JA5CLIf (5H3) 
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Ii 

1/27 
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----, L-'---/ 
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CRC-t6,f'PA() 7 
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CRC~7 ~ 

2 
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DAS'£LOl3 (S'N~) ------------------------++----------------------------------------------------' 

I -------------------------------- --- -----------------~-----------

M-'='D.:<:~"_=~'_"~=_!:2::.!:O~·:9'___l!(5~/"_'H~f)~:::...)'___ ____ t_I------------ --~----------I+t-_____i_t-======~~:~------------------ ]~- ----
I 
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I 'i~ ____ 5_,_~A_T_~ __ ~_'~_Y ___________________________________________________________________ _ 
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8 

8 7 6 5 4 

,PART OF P1 
38~N~~~5=~~E~L~~~------------------------------------------------------------------------------------__________________ -, 

.III~SE5ELS 
~O ~~~C~R~C~~~8~--(T-5~H73~-----------------------------------------------------------------' 

D45ELc/ /~.".-'-/~) ____________ ~ ___ _ 

5WC ~ II j "O':;n~, -~ ~~~ ~~c n 

PA/?T(JFP/ 

~ N)(SE5£L3 

IV%SE5£L-4 

CI'fCCLR- (51ft) 

vee 1 17~ I~ vee 
MIIDl ~HD Z c'; il5MWDI5iMNO 
(.!,I'Si 14 3 D .. 14 DASEL.15 

~J.~I~A.t~l/~~~4~w ~:;3 /I/. C. 
r- '/).5 ~ 5: 12 AI.C. 

D4iE.LI2 IP D IJ)/I N.C.. 
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SA/£) Sj !} MH/ ~CK-
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f 
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CRC()9- 3 

3 CRUIRDA/3 

C,f'Cl4 9 

.LoJ) ~;? B CRC~ROA!" 
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CfiCI5 S\~ II CRa:iROAIS 
12 !,,,'/? DASEL.IS 

1 h'F.BiJTI2-
of-

3t~(? U24 
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RFBUT/s- II ----=tJ--- U24 
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~ 

I n 

'" 1 =~ =-.1 

~ ~ ... ~ 
c=:::::] c:=:::] 

1

8 ~ 
~ :a. 

c==:] c:=:::] 

~~ c:::>~ 
!"\ i\) =\ll 

B 

-

A-

~ b-----.-.----- - -------.-----

~ TEST PRO( '1Cf3779 9901 
..... ;tA 8 8 c. D 

*' 
.,. 
** A 11 

PI2INTED IIVfRIN6 ~D. <:J7.37~3-/ 

~ L06IC DlA6DIH DET. MJ.l.D.c.. AJO.::. FOR cn3782 

A55cM&L'I 0)73764 '* A 8 C 0 E 

Change 1 

6 I 5 

~ 
c::==] 

~ 

=~ 

& 
~ 

t::::: ~ Ii' 
c::==JI ~~ 

'> 
=lll 

PROCI.3SLS . 
I. SOLDER Ft:R. F-le4 AND 012 P-/77 

2. MARK PEE r-IfJO,TVP~ 7T, ClA~S.J 
H£l6HT '/;:, COLOIZ ELIIL~ 

fA r A 

£ F 

A A 

F G 

4 

f 

I 3 

NDTES· 
I. MAXIMUM COMPOJJENT J./£lbHT FROM 

("fJMPONEAlT .'SIDE DF BOARD 15._31 

1 

Z. MAXIMUM LEAD LEN6TH rROM C!JNDUfCTOR 
SIDE OF 150ARD 15 .£:)75" 

3. TO PREVENT 30LDER FRfJM WICt: N6 
DaWN CONNECTO£ FIN,.,cRs;. WHEAl 
.50LDE1?IAlb,MII5K ALL CONNECrOJi:. 
FlNbER5 [)I.I BOTIJ SIDES OF 5fJAJi!.D 

I ·2 I ·1 lITEM I CODE I 
I QTY REQD I NO I DENT 

I 

2 I 
REVISIONS 

/I ~9Z3~7(c?) ,:J.L-<I) VPOAT£.o 
Rev LEV 8i;t: 

8 
?i7/7Z (8)£.JJh .. , .. 
RcY LEIIEL tSLocK 

~-----------r--~r7~~ 
C 3'88"'BI ([)'SDOd ...... .., (l)ADDU>t;IF,H '011 ~ 

z.. TO LIM (2)UPflllTED ELY STATU~ ~ 7~ r () . 0 
BLOC.K... .. 

E W7IZ3(~).o~rl) ~EV/SED REV )/lpl76 ,,~L. 
LEVEL BLO<!K /. ~ 
CN .. ,4145 rC)/iC'r.:_·II< (I)AtlfJEb 1r.I'I 2.Z- ~ 

F To Lft'J. BAlLpON 22 TO F/{)(Z) ADDEO '/1<117/ 
TEST PROC ,uPDATED REV. LEV SUe 'h 

G CNi/7150(EJI!Cr-",,~(JI(/~LJ/lrc,o I£~ 
REV LEV Ba ~/"/'6 1""'-'" . 

I 
P"RTS LIST 

1 ..,..., r -...-

MOVINQ )lEAD DISK 
eONTROLL£R NO~ 

I /'A T1-781C' .. 

c 
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~ TEXAS INSTRUMENTS 
INCORPORATED 

( ,.INT QUANTITY UNIT DWG. 
N:I!-:u AS&LY IsTue SIU 

i 0001 0()001.000 EA 

I 000lA 

I 0002 00001.000 EA 
I 

I COO2A 

0003 00001.000 EA 

I OOO~A 

I 0004 OJOO1.OOO EA 
I 

0004A 
I 

00G5 00001.000 EA 
I 

I 
0005A 

I 0006 00001.000 EA 

OOOtA 

OOCl 1)0001.000 EA 
I 

C001A 

oooe ))001.000 EA 

ooceA 

000«; 00001.000 EA 

COOC;A 

, 0010 0:)004.000 E4 

OOlOA 
DRAFTSMAN DATE £~RAfTSMAN 

.K~ 
APPD·MFG OAT"" A""D. 'IIOJECT Et-IGINEER 

'-

DATE 11/10116 
LIST o. MATERIAL 

PAGE 1 of 
f! 'AIT NUMln ~ REV 

L~Oq13184-000t ~ 
PART NUMBER DESCRIPTION VENDOR PART NUMBER 

0222222-1400 NET .. ORtc SN1400N -SN7400~' 

U5 

)222222-7402 NET .. ORtc SN1402N TI- -~·~7402N 

U10 

0222222-1404 NET .. ORt( SN1404N 

U6 

0222222-1405 NET .. CRIC SN1405N 

U1 

0222222-1408 HE T "CR IC-SN 740 iN 

U2 

0222222-1410 HET"'ORIC S~1410N -~~1141 ON 

U9 . 
0222222-1430 NETWORIC SN1430N -~N1430N 

U4 

0222222-1431 NE T .. CRt( S~llt31N 

U3 

0222222-7474 HE r .. OR t( SH7lt74N -SN7414~f 

U1 

0222222-1174 NET .. ORIC S~74174"4 

U8 l13 Ll4 UlZ 
DATE DESIGN ENGINEE. DATE TITLE 

1/-I/-7t O~d ASSY,MOVING HEAn 015". rONT ~C'l.6 

DATE RELEASED DATE 'ROJECT NO 1 I' PAil NUMIER I REV 

i~{)2.. L~ OQ73184-0001 :) • 



~; TEXAS INSTRUMENTS 
INCORPORATED LIST o. MATERIAL ~ 'AIT NUMln t lEV / 

DATE 11/10/76 PAGE 1 of LMI')Q73184-() )O? (; " 
I PtlNT QUANTiTY UNIT DWG PART NUMBER ITEM PEt OF DESCRIPTION VENDOR PART NUMBER NUMIER "SSEMllY ISSUE SIZE - -

0001 00001.000 EA 0222222-7400 NETWO~K S~lItJON -SN1400N 

OOOl~ U~ 
I 

0002 00001.000 EA 0222222-7402 NETwORK SN1402N TJ- - S"J 1402~! 

0002A UlO 

0003 00001.000 EA 0222222-7404 NETWO~K SN1404N 

0003~ U6 

C004 00001.000 EA 02222 22-140~ NETwORK SN litO 5N 

C004A Ul 

0005 )0001.000 EA 0222222-1408 NE TwOP K-SN 1408N 

OOO~A U2 

C006 00001.000 fA 02222 22-71t 10 NETwCRK SN1410N - SN 7 411)~l 

COOfA Uq 

0007 00001.000 EA 0222222-7430 NET.CRIC S~11t30N -$N 14 30~' 

0001A U4 

ooce 0\)001.000 EA 0222222-7431 NETwOPK SN1437N 

OOOSA U3 

OOOC; 00001.000 EA 0222222-7414 NET.OPK SN1414N -SN1474N 

COOSA Ul 

0010 00004.000 EA 0222222-7114 NET.CPK SN74l14'4 

001CA US U13 Ll4 Ul2 
DRAFTSMAN DAT! CKD. OIAFTSMAN DATI DIllON INOINaI OAT! TITl! 

P~H ASC;Y, M~O C ONT~OlLER ~O. 6 
APPO-MFG. DATI A!'PO. I'tIOJ!CT ENGINU. DATI IIllASID OAT! I'tIOJeCT NO. 

I 
I 'AIT NUM.. 1 IIV LM Oq1~ 784-0!)O? G," 

" 



-

o 
ca" ::;: 
m -

~ TEXAS INSTRUMENTS 
INCORPORATED 

0011 

0011. 

0012 

Of) 1 ~A 

0013 

0013A 

00001.000 

00001.000 

00002.000 

UNIT owo. 
l:itn SIZE 

EA 

EA 

fA 

DATE 11/10116 
LIlT Of IMTIIIA! 

!'AGE 2 of 

PART NUMBER DES CR I P T ION 

0244112-1261 NET .. O'UC ,e".2618 

U11 

0418101-0007 CRYSTAL,QUARTZ 5.000 ~~z HC-18/U 

V1 

0972(f15-0041 RES FIX COfliP 470 

R1 R2 

aH~S 5 ~ 1/8 WATT 

~ 'AIT NUMifI I If V 1 
ILMOfJ13184-0'02 G' ) 

VENDOR PART NUMBER 

QPL - CR-64/1J 

QPL - PCOI)G411JC; 

I 

00 1'. 00012.000 E. I 0230590-9000 C4P .05 MF 12 V 2 J. t: C E R TR A N S CAP E p t -1)615-000-V-;FO ~ 

00 l~A 

0015 00001.000 EA 

I 00 1 ~A 

0016 011002.000 EA 

COltA 

001 7 00001 •. 000 EA 

0011A 

GOlS FT 

0019 00001.000 EA 

I 0020 REF EA 

0021 REF EA 

0022 00001.000 EA 

I DRAFTSMAN DATE CkD DRAFTSMAN 

APPD -MFG DATE APPD. PROJECT ENGINEER 

C1 THRU C12 

0972924-0010 CAP ~IX TANT SOLID 22 ~FD 10 ~ 15 VOL QPL -M3Q003/1-2271 

C13 

0972926-0020 CAP FIX MICA 500V 51.0 PF 5 ~ 

C14 Clf 

0972929-0391 CAP FIX CERAMIC 47J P F 10 :c 200 V 

C15 

0538347-1999 WI~E ~OCK UP 8-20 A~~ 19 STR WHIT~ 

0973783-0001 PWB,~OVING ~E~O Jlse eONTROLLFR NO.6 

09737E2-9901 lOGIC DIAG~A~, DET4ILE1 MHO CO~T. NO.6 

0973779-9901 TEST PROCECURf, ~OH Ne. 6 

00836S4-0003 TER~INAL TURRET TyPE 

DATE DESIGN ENGINEER DAn TITLE 

QPL -C~04E51 OJ In 

QPL -~39014/01-11Q 

JlH' - HH1109 

UC\ F - 2 'H 'JB 

0w~ ASSY, ~Hn CONT~OLlER N~. 6 
DA TE RElEASED DATE ~.OJECT NO 

LM oq 73784-000? ':;' 
1 1 PART NUMBER \ REV 

~~--~----------------~---------------------~--------------------~----------~----------~--------------~--~ 
T I. 138"9 



~ 
TEXAS INSTRUMENTS 

INCORPORATED 

( 

0011 

oo11A 

I 0012 

0012A 

0013 

001 !A 

00 lit 

001ltA 

CO Ilt6 

001 ~ 

00l~A 

0016 

COltA 

0011 

0011A 

0018 

C:)19 

0020 

OQ21 

0022 

T.I.13U9 

QUANTITY 

~lY 
00001.000 

00001.000 

00002.000 

00012.000 

00001.000 

00002.000 

00001.000 

AR 

00001.000 

REF 

REF 

UNIT 

I~I 
EA 

EA 

EA 

EA 

EA 

EA 

EA 

FT 

EA 

EA 

EA 

()OOO 1. 000 fA 

DWG 
SIZE 

DATE A..,D. n<lJECT ENGINEER 

DATE 11/10116 

PART NUMBER 

0244112-1261 

UST Of MATElIAL 

DESCRIPTION 

HE TtlO'tI( ,eM12618 

Ul1 

PAGE 2 of 

0418801-0005 C~YSTAl.QU'RTl 3.1~4 ~~z HC-18/U 

Yl 

Oq12~75-0041 RES FIX CO~P 410 CH~S 5 I 1/8 WATT 

Al _2 

VENDOR PART NUMBER 

OPL - CQ-64/U 

OPL - PC05G411JC; 

02305Qo-9000 CAP .05 MF 12 V ~ \1. ICE P TP AN seA PEP t -5631i-000-V5J:Ors 

Cl (2 (3 C4 C5 C6 C7 C8 C9 

CI0 Cl1 C12 

0972924-0010 CAP FIX TANT SOLID 22 ~FO 10 ~ 15 vnl~ OPL 

C13 

0912926-0020 CAP FI) MICA 500V 51.1 PF 5 ~ 

C14 C16 

0912929-0391 CAP FIX CE~~MIC 470 ~F 10 ,; 200 V 

0538347-199Q WI~E HOOK UP 1-26 AWG 19 STR WHIT= 

0913183-0001 PW8.MCVING ~EAO 11SC CONTQOLLE~ NO.6 

09131e2-9901 LOGIC OIAGRA~, DET41LED MHO CnNT. NO.6 

0973119-9901 TEST PROCEOURE, MOM ~C. 6 

0083694-111001 TERMINAL TURRET T'IPJ: 
DAn DfSlGN ENGiNe!. DAn TITLE 

OPl -(Jo404E51 !,)Jf1~ 

OPL 

Jun 

lJS~ - 'OlnR 

P~3 ASSV,MOVING HEAD DIS~ (~NT ~~.~ 

I 
DATE ItI!lfASfD DAn n<lJECT NO. 

I 
'AIT NUMIIU I lEV 

LM OQ73784-COOl j * 



~---------------------------------------------------

o 

c 

B 

A 

8 

PART(;F PI 

r 

II) MWD(JI/MHD 

t. MWDSEL-

5 STAT.5EL-

9 MWDtJZ/MJlD 

#- CIA/PERIL)-

3' BLfSY/LJ-

3-' C.JfLTKN/O
"1 WLKT$N!n-

~!J STATR/CA

M IVLfN/D-
5.:?PC~PID-

." ?h'~(;£If/D
~ ENlllSCb-

;I LJATRERjL)-

'.3 MRSMHD-

/0 

7 

I 

U£ 
0(') 

6 

~V.::cCC"--,,,~'C'ltJ"--__ ~/'-Ica? VCi I~I vee 
Lh'LTKN/a - c 101 lIf3 '* sl BUSy/a-

3 I{) ~O~ 
"2D 5£)~ 

.--.:..IM:!~:::.:K..:.;~=cN.~/I.!!t.~~-__ ~5'-jCCl sa 12 Ck5MPER/D.-

.l._'L1_I€':_R.-'y,c::'O'--___ --=c,,=-j3D 40:1 PARE R/D-

rt--~lD=ER:.:...'h.=--___ ....:.7'--i5a 4~ It) PARER/a-

6""M'-='D"---___ ---'8"'-l6N~~U: ~ 

TL>EN.'fJIfI- / 

tJ 

3 
¢. 

EA1DI:SC;&~ 
c:; 

IJATFE~/o. - ri CN.o 

I 

I I 

l£ 
C.#MPER!Ci- ..3 

PARER/G.- 4 

~ 
IlJ&f'/(l-

"" ...5TAT08- --.Z. 
GAIL) ____ 8 

Ic PAREN/~I-

(.1.-
WRPEN/D-'.J' 

/2 W..-f'PEN/a-

{L 
/./14- liJ t-eFLlM6.-

~ ~ 

VIZ 

~ 

_.--

It- vce 
/s ST;fTlf -

I" WLKTPNK;..-

13 OILTK/tIia-

12 5~Tl0-

~ 
~ 

9 STAT..f'3I:K-

T 

vce 
~B 

5 

--

---""---

II 

II 
_"--__ ----' ___ J 1/ 

4 3 i· 

~.~~ 
NOTFS" UNLE'SS tJTHEl""Wlr£ 5P£C/~,1£[) 

I 

I. ".oIL.:'. {.·APACITt7PS .ARE: .O~LH' 
;' ALi 11oI,-FhRATCk "-Y/f'CUIT 

Atf£ SN 74 ___ Sbf'/c"S 

UIO 
Dc ~I 

PAR(:!,(PJ 

7EHM- 3+ 

CHLTKNA 
Iff' ,6UT a3- c: 
~FltJT"2· 7 
A'F8UTIJI- ., 

HFi8UT{)()- "' 
iJ-4T!i£A'/tA- Z 7 

DlDlSC/a - ZI" 
r------"-----------"-"~-- --- .5TATtJ8- Z2 

57AT() 7- 19 
STIfTtJI.,- 2lJ 
ffU.5YLa- Z~ 
STArt,- 23 
5TArlO- 2+ 

r------------------------- ---

! 

STATEN- " 

MR5MHLJ- 11 /~ vee 
5TAT~o- 2 15 STATCJS-
.iJ'PCBM.P/~- 3 14 .PRUGER/a.-

STATOS- 17 

Wt'i'PHev~- .,. 13 £NOISC/a.-
5~TOT- 5 IZ 57ATCJ~-

~LlN/6J- G. UlJ II LJATR£I?/Q-
~_+~~~~~----__ ---------------++-----~5~~~T~~.,.--_;/~ 

STi4TtJ(?- 7 
GAIL) ,8 

j 
W,P5 I 

WRT;;rPFLG/a z 

17+ 

v.9I 
CJiJ 

ICJ SnT()3-

rL lTATH.!CK-
../'../' 

(SHz,6-a) TERM. C-

MR5MHD-
(SH-c' B-8) TE'KMc/a-
(511.? HB) 

/.?EA"A'J. 3 

~MP~P- ~J ~JB ~hrb=-~T~=~~~~c~---------------------____ ------~ 

U28 
as 

fREV STATUSl REV JA1A] 
I OF SHEET', SHEET 1 \l~J 

______ J 
~~ I ~ I PART OR DENTFYNl NUMBER I NOMENCLAnME Oft ~ I ~ 
I~~~--~--~---------------P-A-R-T-S-L-I~S-T----------------~-----

o 

c 

B 

6-85/6-86 Digital Systems Division 



~--------------------------------------------------------------------------------------------------------------~---
e 

o 

-

c 

B 

-

A 

I 

PARTt1F PI 
I GND 

Z aND 
I 

79 GND 
8tJ GND 

7 I 6 I 

C8 -..L 

5 4 

··---.---·-----I .... ----~i---------
C~,l- I C" . 1 

__ GND 

(/3 
L~/U 

77 vee 
78 vee T 

I 
T c/(j * T ,:!~---:J 
i ~~------ .... ~-__ --1+ 

---- vee 

8 MREST I 
T l/3 3 
l Z 37 /" 

:,'/CI(Mh'O-
~_f-"'-'-=--:":''-'-'-'-''''-------'II ,-----.-----.--- -.-.---.- -. --

+
11 vca/~ I / ¥,,~~arJ---~~ I 
-. -----~:i ;"'(1 _ in 13 

~ • i.D Ie BfTgSC-
-=..w?-==~,:-M-:--"ND~-..... ("C>h'-=/c'-,-:8-,·t)~.--_-+ ________ -,=,4 /PK <'Co II .iilJC,eUT-

TERM, C- (SHtre-i) 

---

Jl 
TPJ 
"/ 

PART OF PI 

MREST-F1 

I i 

I 

TERM. c/a.- (SH / B-1) ~ Iii cl'. /(j 

MRE5T- (5Hf 8-1) I l5i tfl7t?sc 
GND 7 c'; t'llgr-B?5/--'r7""TB"'r""s,~c_-----1-~-----'=':"=-='-'=--lZI 
------~~ 2·~------------·-------
~ 

US(,.€fUTA- II I() iTSaUT ::I A 8.6SCJJUT-~
('E L/~O 

~ ~~~:r~~~~-----------------

I U,:"r 
65C(JUTB 13 M --8 Ie ~5(eUTB- RJ,47;;Jl l 

t"i!=-=J, 
.---------------~~~s~C~f~U~T------:~-------i f 

YI 

I 3 I 2 

I 

I I 

~ITE"'I CODE I I Q=rYREQOl NO IOENT 
PART OR IOENTIFYIf'\oG NUMBER I 

1 PARTS LIST 

I 
REVISIONS 

I I 

-i 
I 

c 

~ 

I 
! 

i 

L_ ~6'~~~· 
~.1t?4MkZ lIfI IJAlL)" 
,. )00 M~l 'J~ ·2 OAIl Y 

I 

UNLESS OTHERWISE SPECIFIED 1 UNL..ESSOTHERWISESP&C1FlED !~ .:;/?/~TE J~ TEX.AS INSTRUMENTS 
• REMOVE ALL BURRS .NO SHA.RP --1-------+-1--+--i1f--i . OlMEN5K)I'I.jS ARE IN INCHES ~c:,-:_~=------c:,,-,:,r'-"=---i ~ t"'Co-.~4T •• 
· ~TRlCfTY MACHINED , _______ +-1 ___ +---+11_" __ . !~":;~5 b=-____________ r-----"':'""-:E:---:-:-:-:-:-:-:-:--a-::--::. :1_::-.~_:=_-., A 

OI .. ....,.."RSOIOFIF' r- ! - 3PLACECECIMALSXC:O E""'" //')r5/~ D~4('PArt1 _7JETIALEC 
·~~.:-_-=-:=--=i===t:~~=t-;;~;":~.Ai;;R~'::L=D£:,,,:(_"_··:"':" ::..' .....:.··=--iQAQ:«--------------, MO VI NG h'£A.D DISC C {WTJ?~L E R ~--~--

~! ..... N5J01'\1AL _ lM ...... ...- !l.Pr' 

BEFORE FINtSH PROCESSING 
• IDENTIFYING NUMBERS SHew",. It" 

PARENTJ-fESE5 FOR REFER~E. ONL Y 
• INTERPRET DRAWING IN .... CC-ORO ... NCE, 

WrTH MIL·STD- 100 

nn~ ~:~ T1~: ~ 
~::~ i~~&W 

.. PvO Na0 
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~---------------------------------------------------------------------
8 I 7 I 6 I 5 

o 

-

c 

/ 
-..L • 
~ 
~ 

0 a 
on 

" B ~ 
61 

VIEW A 
DIM A IN FE~T 

~73b~O- \(XXX 

I ~r BASIc.. PAET AlUMBER 

-

A ~~ 41 

"" 

PROCESSES: 
I. MARK PEl' F-IO{)METHOf) ZlI} CLASS 12., 

('{)L[)R BUUK 
? I\1AIi'I( lYP .C":!('{I I\1[TkCC!! cUIS.~' 

H£lGHT ./Z, CDLOR BLACK I ""'YPE ? 
], S~LDtR PER F~/27, A1ET,4l'D I < 

~ 
\!) 

~r-----L-I-S-T---~~O-~------~---o-'---~--S-S-C--~-'-~-~-Y----~-7-3-b-'-~-I----"-""liIB-T"I-rJ 
~~/'("C AS SCMIJLY '373'-30 I"IAI I I I I 

4 I 3 1 
MOTES: 

m BUS PINS J THRu J DN P2. 
( L ErTl!'~ SlOE ONLY) USIN6> ITEM 7 

:2 JUMPeR PINS A AAiC R ON P2 TO 
.J lI-lRu J BU5 ON P2. USIAI .. 
ITEM ) . 

.3 TillS CII~LE .;./-J,#IU .. BE r£,.,..~/) 

BY MEAIJ.5 Df: PDIAlr .. TO- POINT 
U5IAl6. THE W/£€ L/~T ( !736a,) 
1'15 A RE~E/ZENCE. 

c @ " 
"B OA 

OD oc 
cF ot 

cJ oN 
oL oK 

oN OM 
oR op 

ur "'5 
oV oU 

oX oW 
ot oy 

ob Od 
od oc 

01' o~ 

oJ of, 
om of( 

oP CI7 
oS or 

ou ot 

OJ cw ~ cv 
oAA Oil 

ace 088 
oEE oDD 

6111/ 0 '~------i"-....... 

@ 
"~----.. ---' 

[OAlTAC.T A££.AI'/{,EMEAlT 
CABLE. eNTIN SIDE 

~ITEM 
L.~~_~l NO 

I 

2 
REVISIONS 

t'!N4/~03 z. (!);O.4t...- m ~/ffli 
/TE/71 ~ ~ /0 £.VI'tS Z3b305-

11 /000, Z30Z5"S""-30(,O P71"~7" 
0001 (z) L/p..c:v;rED REV 
C.EvEL 8t.OC!K 

I 
PARTS LIST 

~~ :8M I---'-'NEXT=':':A--=::,,=v'--ICA....J....:TV&ED:::ION=-ON=-t ~ 8CAUNt6J!1El I ~ 1/1 

34 LM Tl-7'II1 .. 1 " 

D 

I 

H 
I 

i 
i 

\ 

C 

I 
8 1 

I (J. 
0\ 
..s 
I\-) 
"-

~ o 
r
r-
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4P-------
~ 

TEXAS INSTRUMENTS 
INCORPORATED 

DATf 

0001 00001.000 EA 

0002 00001.000 EA 

e002A 

0003 EA 

0004 00015.000 FT 

0005 00002.000 

0006 00001.000 EA 

0007 00001.000 FT 

0008 00108.000 FT 

COC9 REF EA 

0010 00001.000 

0010A 

0011 OOOH.OOO EA 

0012 000e3.000 EA 

0013 00002.000 EA 

00110 AR FT 

07/02116 
UST Of MATERIAL 

PAGE 10f 

PART NUMBER DESCRIPTION VENDOR PART NUMBER 

216136-eOOl HOOC,CCNIiIECTOR 

23110 oH-0800 CONNECTOR PC 36 PIN VIK-2VH-36/1CN-5 

P2 

~182Cl-000l STRjP,~AR~ER.ADJ~STABLE,PLASTIC QPL- "'S3368-1-9 

972435-0007 INSUL SLEEVING,l.0· 10 llPPER TUBE PVC' llP- lTR-I000-63-20 

972988-0016 SCREW 4-40 X .438 PAN HEAD CRES 

216138-(;001 COvER ,CCNhECTCR 

~114CO-0016 ~IRE. 16A~G, SOLID, UNINSULATED 

112~10-ce05 CABLE. ElEC. FLAT (ST-1426-1ge-Xll 

973t91-~9Gl WIRE liST. "~D44 TO CCNTROllER 

9136S1-0003 CONNECTOR.RECTAIiIGULAR.ELECTRICAl 

Pl 

~11318-0004 CONTACT ELECTRICAL FEMALE 

2315~4-CC85 CON1ACT seCKET 100-1016S 

Io1B212-00~0 STRjp.TIEeCWIiI,ADJUSTABlE,PlASTIC 

~1163~-0710 SLEEVE,PVC, .066 DIA. CLEAR 

WIN-I00-10265 

WIN-l00-1016S 

QPl- M53367-Io-9 

QPl- MIl-1-631 

DATE/TITlf 

CABLE A5SY, MHOltio TO CONTROLLER 
,All HOMMI I ~ If\I 

91369G-OOl r A 

V, 

6-91 Digital Systems Division 



~-----~-

~ t 
~ ~ 
'fI. I'l'\ 
~ "-

.... 

WIRE 
NO. 

"i lI\ 
() .'i ..... 

i ~'I-+-+---+-
" )0 ~-+-+--+---1 
LIIl ='I--+-+---+---1 

r ~ ~ 1-+-+--+---1 
! ~ 1_+-+-+---1 

~ ~ ~ 1_+-+-+---1 
'0' 'il_+-+-+_ e -t 

1Il1_+-+-+-i 

DESCRIPTION 

~-

• + 
SIGNATURE 

COMPONENT 
CONNECTION 

fOR START 
STATION 

COMPONENT 
CONNECTION 

fOR fiNISH 
STAnON 

REMARKS 

U)!l9 

~I~ 
~I~ 
DD 

1D(b 

~D~ 
"D ~ 

r 

~ 

~ 

N/A 
1M 

ITEM 
NO. 

\0 

~ 
~ 
\() 
-... 

I 1~~bLE REO TEFL~ ~e A_O_O_:5_0_-__ ._-+-.P._'2_-_3_6_--+-P_�_-_N7 __ t-- ___ -----'-"FL-___ ---+-,,--f 
2 WilT II ~ 6A./[) PZ-($A/08()s P/G,AlOgvs _ ~----c--
3 .ceO h~05/- pz- I PI-BB 

4- tv'HT G;N'O I?z-ci.AlOgv~ PIG.A/O 81.15 
1_-_+-+--------1"-+--+__+------.--_+_---- - ----------1-1-

~ ReO ~ot)s_~~~-_____ -+~_2_-_3_4 __ _4~P-I-~6F~--~---4_------~~ 
b WNT 6/\/0 p,;:. qN~gv51P1 GAil) Bus 

~ 7 REt) AO~5':;- P2-.3 Pi- T 

(1 8 WNT GAlf) PZ h'rA/08I.Js PI 6#0 "vs 

rri;J c> . ,ero ;vLV¢- It'z- 4 PI-; I 

--1 'jj~~=~ i;~~~~~= ____ ~~ =~~,./~- ~z ~o 81.ls [PI ~() 8vS 
-- --------+-+--I 

GND P2. ~NI)~I.l$ lP/~il8VS 
,A9f)OS6- 1'2- 6 PI- 4i 

~NO P2~Alt)8/15 PIGAlI)B~ 

"q 1)1).5 7- jp2- 7 PI- 5 

6Ni) i,P2 <SA/iI~,,'S lP/ GA/t)Bf/s 

~[)OS8- ~.:- 8 PI- N 

~ X ,/ RED ;r?£)OSS- !PZ- 5 PI-.x l.IIII. 
~I~-~I---+-+--------+-+-+--+----------+------+---~---i---~~------+--+-~t-

Hi~ ;~ :;:;~ 
~~~~~/-4--~~----~-~-·-r-----4--4-+--4----~~-------+----------+---~----4-----~----------~-~ 

~n~ IS RED 
~ i~--~--~----------~--+-+-~--------------~---------+---------~-

-I It. WIlT 
~1_--_+--~--~~-----4--4_4--4~~~--------~~=-~~~~~~~4------+----------1_~ 

10- /7 1 RED 

~ II' wllr GA.!O ,Pt! r;AJO gvs !PI 6~~J5'/)S 

ecs~,(!..€- pz-~ PI- W 

<iN!) i.Pz G,A/08vs PIISiA/iI ti'tJs 

~/)05Jr- IPz-/o PI- T 

G/I/{) f'cG,(/P8vS I.P/~I)~US 

11r fiS- Pc-II PI- A --y-

7"- 19 REO 
S ~1----+---i------------~-+-+--+---~---------+--------1---------~-
~ ~~2~o~--+-~~~w~r~----~~+--+~~--------~~~~~~~~-=+-----+_--------~1 

0-. Z/ ReD 
~ ~--~-+----~----~~~+_-+----~------_+--------1-------__i----__i----------r+~ 

,~2-2_+_4---W.~W~T----_4--~~+_~------__ ~~~~~--~~_+----~------__ ~ 
2.3 1 t?ED 11r 

/lIZ GAIl) jp"?6,f/~BVS PI6A/08tJS 
) 

--1. ~ 

t 
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4P-------
• ~S 

COMPONENT COMPONENT H/A 
WIRE DESCRIPTION SIGNATURE 

CONNECTION CONNECTION REMARKS LM 
NO. OZ FOR START FOR FINISH ITIM 

~~ STAnON STAnON NO. 

"2.5 c~X _~TE ,eeO 7YZ<t'A/ "Ie W6- p,-/Z. ,01-6 --.:- 7 
z(, ,~ JA/I,IT ,~ ~ " GAl'£) Pl.GN()8vs PIIiAl/)Svs -1..--
Z.7 CC"O EG- PG-/~ PI-K 

2'1 w#T GAIt> PZ 6.A.lP BUS plc:;,AI()6U~ 

2.~ ReL) £76- pz. - 14 P/-.€" 

:30 w;,;r G,A/f) PG GAIl) 8t.Jj Pl6l/P SiiS 

"- 31 ,ecl) Wl)AlCL.K- pZ-/S" iP/-8 

~ 
32. WIrIT GAit) p, GA//)8t1s PI 6A/()4t1s 

33 ,eeL) 5cLUO- 1'2. -/~ PI-L 

'""'l 34 WNT &AiO ,P.z6H/)8t1~ P/6A/()8~s 
a rrI 35 Rcl) scc..UI- lPz -/7 PI-R -. - )( L..L ! » 

~~ _ Ul 34- WtIff 6#V1) !,P26HI)41.1.5 IPIG"IJ HilS ;~z 
==~ (I) 37 ReO SCL.u,:- f"Z-/S ,0/- V 
;i -t 

3B G,(/f) IPZQ/JJ8I.1S PI 6.(11) 8VS ~ .. ~ WAIT 
~!!;;\C::: 

~ c 3: 39 ,ecl) scL/.;$- 1';:.-/9 IPI-JI!' ! rrI 
~ z 40 Whir 6A./O PZ.t:;A/~4vs LoI6U.::?8vS --l 

Ul 

I.--- 41 RcD ~,ey- 1P.z.-2~ 1,.0/-(/ 

~ 4'2.. WNT GAIt) pz 6NIJ41.JS P/~1J8"'S 
1":''''- 43 ,eel) RTs/.e/w- P~-2/ P/-r 5 \D 

~~ 44 JVI-IT ~.(/O p.z. 6IJ/) Su.5 P16A/1J 8t1s 

'" 4S R~ ,I//)s/ICK- Ioz- 2l LP/-p 
\.P 

4~ I;'L tf""~ ,6t1S .PI6A/1J ails ""'" WN-T GAIt) 

47 I Rei) • '. 
SLIC- p~·z~ \PI-V ~ • 

~ 48 ~&ENNT 7C~~ A~ t:;N~ ,.Z.~8US 1.P/~6(J$ -*-- a 
t 
+ 

... :z: COMPOHEHT COMPONENT H/A 
WIRE DESCRlI'1lON ~i SIGNATURE CONNECllON CONNECTION IlEMARlCS LM 
NO. f?~ FOIl START FOIl FINISH ITEM 

STAlION STAlION NO. 

4' E~ST £l!"j) n=FL#W' "'Ie ICCLK ~Z-24 PI-A -.;- ! CABLE 

50 ~ WilT ~ , 6;AlO ,P.z ~A/() 4L15 PIGAlIJ4t.1$ -&--
5"1 eEl) /CD PZ-Z5 PI-C 

52 wJlT bAIl) !P2&.vPBVS iplG#l),8US 

sJ ££1) S€C7f/JI!Nf- I'Z-2£. PI-W 

~~ WilT 6A/l> lPz. GAil> 4t15 1'16Hl> litis 

~ 5S R£j) INDeX/tl1- IPot- 27 P/- y 

~ 
5(, WNT GAIt) IP~ 6AiG HilS p/t7A1J>Bt.J$ 

57 .ReO WCJ.lK- lPZ.-28 P/-# 

'""'l 58 W'-'T 6A1~ P2~A(1)8~ !PI tiA/D atls 

~ 
g Q 5"9 ,e~{) WP5 P2-29 PI-P 1..& ! » 

~~_(f) ~o WHT [GAIt> pz GAlIJ 6 t15 P16A108vs 
~~;z 
z=~ ~ 

fIJI ReI) ..QrrEAiTO- PL-.30 PI-CC 

~;~ ~ (Pt w~r GAl/) p.::. GAJp4vs PI6A1'OBi..J$ 
~~c3: lP3 RcO /lrT"EAI-rf- PZ-3/ 'pl- I) 0 ! rrI 
~ z 

~4 W;,;.r GA.ff) Po! GItIIJ 6p$ PI6A108i..J5 --l 
Ul 

I.--- ~s .e~D ItrrcNZ- ~-gz. lP/-cc 
~ (p~ w;,;r j6Ait> po.: (4)1I1J$ PI6A1J)81.1!;. 

~ (.7 RE.o ~7TEA./!3- PL.- gg ~/-,&",&" 

&;8 ',/wriT 6A1l1 IPz 6..A/() Bv~ PI6A104~ 

~I~ ("9 RED WPI Pz.-8 p/-N 

7Q WHT !GAlP lPz. G.t/P"vs .0 16A/i).!k-5 I 

71 1 R~D ,r • ~~ADI'(/Tt Pz.-c. P/- y -.:-
~ 72. IfldZ€ WilT TEI=Z/AAI /lR k;AlD IPz GN~BtI:i P/tiiHI)8tlS .i. Iz 

f 

6-93 Digital Systems Division 



~-------

+ 
~ 

COMPONENT COMPONENT N/A 
WIRE DESCRIPTION SIGNATURE 

CONNECTION CONNECTION REMARKS LM 
NO FOR START FOR FINISH ITEM 

STATION STATION NO. 

n EXST .cEO TE~! /1£ SEC77./liC BIT f P':' -D PI- C. -r- ~ ('ABLE 

74 ,~ tv'H'T ~~ j~ 6Aid PZUA/oBUS .PI(.A/':)~t./:; ......L-
75" -CEo 5c..:. nt;~' B/ T 2. P/.-€ 17/_.) 

7(' /1/HT ~£.l P': t-~'A//"B/,J~- PI 6A1~ :L?v:;, 

77 RED j:5e~as,.c 81T 4 Pl. -,c p/- k 

78 w;lT GNO P.::.6A//)8v:s IPI(.,(/P8v:;, 

~ 79 ,reO S£CT(/J,c B/T5' P2.- H PI-N 

~ 
80 Wfr;- 6"}i) P;:'6A(1).Bi/~ P/(~A/i?8Vs 

81 eel) 1s£~'7'"W£ 5/F /;;, P2- t: ~/- V 
~ .. ~ f---- .. - f------- -- .-.--~ I-- f- ~-.-

:;:l 82. W#7" 6Nf) ~L(;A/LJ8,-,::> PI6Ni.JBV:s 

-+ 
2 x 83 CED <?c::.o rPI LIA/[ - P2-M PI-,z l...IIII. ! ;,. I---I--

~ =_:t 84 lA/NT ~A/f) lP2.(~·A/LJ8l.J!> P/f.>Nj)g;,)~ 
~=; Z 

I 

~=~ (Il 8fJ 

" 
/!cO ,Ir ,r DS- P2-35 PI-Ali -C-.0 -l 

=~ ~;:c 8~ E)(5T WHT rEFLn-t A.A? G"VD P,z6AiDBv,;;> PI t.,(/o/JU$ ...i..- S )112:: ::: cABLE 
j;~=3: 

! !'l 
~ Z 

-l 
:t ---~ 

~r--

5 \D 
~ ,~ 

~" 
\0 
"-

~ 

t 
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o 

-

c 

B 

-

Change 1 

\ 7 I 6 I 5 

r MAKk97~7S-~~=)I ) 

/ "M~K/I. .4PPROPRIArE DA)I-I NO 
1 AND REV L TJ{ 

6~-----n() 

97'3&7'5 -

BASIC PAKr NLJMBEI< ~ 
DIAf A IN raT 

_-I: XXX -
VIEW A T 

PRC(E,)S[,5: 
I.MAf?K PER·FlDD,MET}f{JO.ElI ,allY, '2, 

COeDR BLACk TYPE 3 
Z.SCLOER P£~ F-127, '.1ETH{)D I 

4 

) {:)I 

43 £Et3D 

UNl..ESS OTHERWISE SPECIFIED 

• ~ ALL B~ AND SHARP 
EDGES 

• ~ENTRJCJ'T"'V MACHINED 
DI.AM£TERS 010 F1R 

• ~AL UMrT5 APPLY 
BEFORE FtNlSti PRC:X::ESStNG 

BUS 

I 3 I 
1,:0,-E5 = 

I T,-.//S CABLe. S"'''':..;''' S£ TeS.r~o 
81 HE,c;N~ D.4- Po,}/-r-To.-'-"c".

v!c:/Iv'" T'-'/E 11'11££ .::./~T ('?-73092) 
115 .h ££P££F/o,,·'::c. 

-

( ,~ l:-

eB l4 ,~ ,'-
:F ;t;. 

C J C~I 
CL (;-

jJ r,M 
lR Cj':; 

,T .ns 
0V -u 

f >IV 

c?c ( I 
0" Ga 

cd c c.: 
0+ 0e 

Cv =h 
C:n OK 

of'. en 
(5 .')f' 

l'" ot; 
ow 

o!-
0'1 

('1 
cAA ol 

01!C OM! 
o£E ODD 

0""" o,r::",,, 

c <21 0 

2 I 
REVISIONS 

ZONE L TR I OESC"lP'TtON 

I ,'1t/407Z9£: '" /. ,-:;::.. , ~//>'. 
-~·(:v.4 :::C£L, /T~n1~ ,u ;'1, 

I DATlE 

I 
.-/-, ..... <{/ £ '/,4~ 410 fE:~"./ 

r : -FE' /:,~"" .• ./ I _/",00:-- rjR' 

/-/-'-'. /I"E :: E"<:;L.OCu 9 v/,I;S I 
4~ £E..:2u '4 Uprl"-E[; k[V 

~ _ ___ ':'?V~€.(.. _~:.Jd:K .. __________ _ 
.:.-.1\/~.,33(:} ({) .!,p~ ll)L/Jt 
liEN! 4 PH ",,4S 2302.55- '3o"o~ 

B ITEM., PrY WAS 2 3" 30~- /000 r 
(2)UP[)"'TE-~ Re-V LEVELUOO:: 1,,;,1' P·i''; 

( ITt-II\ II w",- C2.31~~4-Goe.: 1 
LrvLi2!J':5S([)';?r~ (I) ChANGE£., 

(2,--\~?QLTLlL.-RL'L .l-~L .ill.Ou ~~--'-"--b'J""'~ 

- IT[N e wr,SC231':,!;'4-G//G 
~ ICN42CC.58 IE,17'l7ll-,,-(I)'::.HANGED 

,-_Lmll/~'D~In _'-:'F ~[V[LELOC/(lJ/!,/77 ~/,'H ... Llc 
t-

c 

B 
t--

~ rTEM I COOE I I a-rvREQDl NO I IOENT 
p/lil(j OR IOENTIFYING NUMBER I 

I PARTS LIST 

A ~\ TEXAS INSTRUMENTS 
) I"'CtMt~"".1II 

tfIUIJ/NMIW. Ii,.. DteMII. T •• 

C,</BL£ ASS.£M£t.YJ 

• IDENTlFYNG NUMBERS St«JWN IN MA nRlA.L, QA ~:..--~ "~1/7./ MDVI)J6 HeAD DI:x! MDDEL 4-1-
DAISY :!I-tAIN [ft IL/,/ jo"I" 

.~~~~~r-------~------~-+--~ 
WfTI..I MlL-STO-1OO 

LM TI·7'U4K .. 
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~ TEXAS INSTRUMENTS 
INC 0 .. (It 0 .. A T I: D ... LIlT. MA'. At '... ~ ,ur....... J'" I 

~TI 011'1/11 ..... .... 'AOf 1 ef LM ""J"~, D 
ir-.. ~-.----.m~----r-~~~~-------------'------------------------------------~~------------~~--~ 3. % Z:' 'ART NlMII DES C • I , T ION VENDOI 'ART NUMlEI 

0001 00001 ••• 0 IA 0911 •• 1-10., Ca ... CTOl. 'LUI. II 'IN 

OOOlA 

0002 

OOOJA 

000] 

0004 

0005 

COOt 

C;001 

0001 

COO-; 

0010 

0011 

DRAFTSMAN 

APPO.·MFG 

T.I.1314' 

OOM1.000 

oooOott.ooo 

00030.000 

00001. GOO 

00003.000 

REf 

0001t3.000 

00043.000 

00003.000 

00003.000 

DATE 

DA'" 

EA 

FT 

FT 

FT 

fA 

EA 

EA 

fA 

EA 

fA 

12DIIAf!~N " 

~;.;?~I.~ ,c..." ~ 
A""D. I'IIOJECT INGINEER 

'1 

0971 •• 1-0001 CO •• ICTeR, SOCKET, 50 'IN 

'2 

0912435-0001 INSUL SLIE~I~~.'.O· 10 ZIP'!~ ~UIE ,VC 

0112~lo-0005 CAlLE, ILEC, 'LAT CST-14Z6-191-XLt 

0411400-0016 ~I.E, l'A~', S~IO. UN1~SULATED 

01t11201-0060 ST ••• ,MAAKE-,ADJUSTAILe,PLASTIC 

09136~2-"01 .I-E LIST, ~~)4. DAISY 'HAIN CABLE ASS~ 

CONTACT '2~·2a ELECTRICAL MALE 

CONTACT ELECT F£"AL! 

11 P - Z11'-1000-63- 2 

GE 

1-oo-1024P 

-11637 

01t11317-0006 

01t11318-0004 

0418722-C002 CONTACT '1",C"1"P,RE"Q~'8Le SIZE 1& , 40 MIL -"'517803-16-1 j 

09727~9-000Z CONTACT liE 13 'M' SOCKET,CONNECTOA 006719-100-10165 

DATE DESIGN ENGlN!U DATE TITlE 

~-11-?7 CAlLE ASSY. OAISY CHAIN. MHDlt4 
DATE RelEASED DATE I'IIOJECT NO 

I ILM 'AliT NUM.EII t, REV 

Sir I 097361 S-OOO 0 

" . 



~--------------------------------------------

Change 1 

e 

-

c 

B 

-

e 

MARl( .ANIWPRIATE 
AEV/S/ON LETTER 

*
"~T;:~/~;~A .,." 9.WWF :L .. 

......-----------.Q-r:,-R-~-D-~ ~- - -+--~- ~ PWB973787-1 ( ~/ 
2. PLACES ' + .:+ ••• ++++++++ 

r-T==~;;;;;;;;;;;;;;;;;;;;;;;;;;;;;~::"':'1~,.J~'i=F~~;;;;::~· ............... •••••••• ++ +: ..................... + .+.+ .• +.. .+++ ... .. 

. &'OB ~ I :+ +~.+++... .. .++++++++ .. +++++++. .. +++.+++..... ++.++++.. +++++++ .. 

AREA 

..... .... ••• ++ 
.... .. + ••• i 

I : • + 
I : 

............ 
+ 

+ + .. ••• +.+++ .. 

• + +. .. ... 
.. +.+++ .•• ++ 

I : .+.+ ...... +.+...... .... ++ .. .. 
I : .... +++ ••• +++ +.++ ••••• + +++++++. .. +++++++++ 

.... + • 
.. ... ++. 

++++.+.+ .. ++ +++.+.++ 

• + ...... .. 
+ 

• +.. + 

+++ ••••• 
++ .. . 

++.+++.+ ++ +++ •• +++ 
+ 

-I ! : +. ........ • ••••••••• + • •••••• : •••• • ••• + ... . 

.,/.. .+ .+ ••• ••• .. .. .." +.++ •• ..... 
.. / 1+ .. ++ ...... .. 

\11 1'-./ .. ::: •• ::.: :....... .. •••••••• +: •• :.: ••• + .+ •• +++. ++ +++:++++ 

BOTH SlOES I:: .+.+++++ + ..... +.+.+. +. ++++++++++ + + +++++++++ ++++++++ : +.++++++ 

I: +.. : .•• ..+. . . + +.... .+.. • 
t: .:. :.. +.+ ++.. • • • .. ++ ++ • J: • +. • ••••••• •• :....... ••••••• +++ + ......... ++ · +....... ++ ... +++++ 

I • ... • +.+ •• ++ + ..... +.. .+......... •• +++.++. ++++++.+. +++++++. 

I.: • +++. ++. •• + •••• + •• + ••• ++++ • .. ~. .. +.. ....... . .. +1-- · · + -1-_~~=~======--/::5:~.~4)18:t;j~~==~=t... \. <. . ... · .++.+ •• +.. ..++ •••• + + +++++++++ •• +++++++.. • .+.+++++ • 

5.5lJ 5 ~: \ .:. ••••••••• • • ..++... + ••••••••• + +.... +: ++++.+.+ • 

i \ 

\:T.CONDt/crOR 
~r BOTH SIDES 

i 
~ ! 

.L6.= / 
J 6.54' ~ b 

I ~ -~~.O~? 
~ / ('JlI1PONEIVT ::'IDE 

A 1,..,7£D WIIllNO!!f!!1.~.P ,If ~ 
~GAW ... *. 8 c 

MILL DEC/( ~ • 
LAYEA I C()MI'f!JNENT 

SIDE ~ • 8 

LAY611 2 CDNDVCTOItt * • "* * S/U 

m IRtF L 
~ AR! 

·2 I -1 ITEM 

QTY~ NO 

lire 

-

c 

Hl1E SCHEDULE 
SYM FIN I SHED Hm.E D I RMETER REt1fII(S 

+ .03 9 !-gS; PLATED TItIJ 11 
x .094 !.-ggJ PLATED TtftJ Ir:I .L-____ L-______ ~~~~ ____________ ~~~~~~~~~~ ____ ~ 

11;;J~~;·980I(973787~P) 

=- 1 PART OR IOENTININQ ~ 

I MAS TO UTTEliNtMTIf'{JRJ(. 
POSTle SNE£0UL Af'PROfEIJ 

1 ~",,--OII ____ 

.. ARTS LIST 
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ALPHABETICAL INDEX 

INTRODUCTION 

The following index lists key words and concepts from the subject material of the manual 
together with the area(s) in the manual that supply major coverage of the listed concept. The 
numbers along the right side of the listing reference the following manual areas: 

• Sections - References to Sections of the manual appear as "Section x" with the symbol 
x representing any numeric quantity. 

• Appendixes - References to Appendixes of the manual appear as "Appendix y" with the 
symbol y representing any capital letter. 

• Paragraphs - References to paragraphs of the manual appear as a series of alphanumeric 
or numeric characters punctuated with decimal points. Only the first character of the 
string may be a letter; all subsequent characters are numbers. The first character refers 
to the section or appendix of the manual in which the paragraph is found. 

• Tables - References to tables in the manual are represented by the capital letter T 
followed immediately by another alphanumeric character (representing the section or 
appendix of the manual containing the table). The second character is followed by a 
dash (-) and a number: 

Tx-yy 

• Figures - References to figures in the manual are represented by the capital letter F 
followed immediately by another alphanumeric character (representing the section or 
appendix of the manual containing the figure). The second character is followed by a 
dash (-) and a number: 

Fx-yy 

• Other entries in the Index - References to other entries in the index are preceded by 
the word "See" followed by the referenced entry. 

Index-l Digital Systems Division 
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Activate Direct Access 
Channel (ADAC) 

Activate Words 
Activation Monitor 
Address, Cylinder . 
Address Modification 
Address, Sector . . 
Address Selection . 
Addressing, Channel 
Automatic ID Verification 
Automatic Seeking 

· .. 2.6 
· .. 2.6 
.3.7. F3-7 

2.7.3 
2.8.2 
2.7.2 
2.8.1 

. 2.8. F2A. F2-5 
. . . 2.5.3 
. . . 2.5.1 
.2.5.2, F2-3 Automatic Track Incrementing 

Automatic Transfer Instruction (ATI) · .. 2.6 

Block Transfer Control 
BTC ...... . 

Cabling Connections 
Chain Bit 
Chain Link Taken . 
Channel Addressing 
Characteristics, Disc Controller 
Circuit Boards: 

Double Connector 
Single Connector 

Command Field . 
Commands: 

Compare Data 
Independent Seek 
Read Data 
Read ID ... . 
Write Data .. . 
Write ID, Lockout Disabled 
Write ID, Lockout Enabled 
Write ID, Override Lockout 

Compare Data 
Compare Error Status Bit 
Connections, Cabling 
Controller Interface Signals: 

BTC to Controller 
Controller to CPU 
Controller to Disc 
CPU to Controller 
Disc to Controller 

Data Check Word . . . . . 
Data Transfer Error Status Bit 
Data Transfer Rate . 
Data Word .... . 
OCL ...... . 
Device Busy Status Bit 
Diagnostics . . . . . 
Direct Memory Access Channel 
Disc Characteristics 
Disc Control Logic 
Disc Read Control: 

Disc Read State 0 
Disc Read State 1 
Disc Read State 2 
Disc Read State 3 
Disc Read State 4 

· See BTC 
· 2.1, 3.3 

.4.4, F4-4 
· . 2.7.3 
· .2.1 0.2 

. 2.8, F2-4, F2-5 
· . . 1.3 

.4.3, F4-2 

.4.3, F4-1 
· 2.7.3 

.2.7.3.3 

.2.7.3.4 

.2.7.3.1 

.2.7.3.2 

.2.7.3.5 

.2.7.3.6 

.2.7.3.7 

.2.7.3.8 

.2.7.3.3 

.2.10.2 
.4.4, F4-4 

2.12.3.1, T2-3 
2.12.2. T2-2 
2.12.4, T2-5 
2.12.1, T2-1 
2.12.4, T2-6 

· .. 2.3 
· .2.10.2 
.2.11,3.1 

· . 2.3 
2.2, 3.4 
.2.10.2 
· . 4.5 
1.1,2.1 
· . 1.3 

· See OCL 
· .. 3.l4 

.3.14.1, F3-25 

.3.l4.2, F3-25 

.3.14.3, F3-26 

.3.14.4, F3-26 

.3.14.5, F3-27 

Index-2 

Disc Write Control: 
Disc Write State 0 
Disc Write State 1 
Disc Write State 2 
Disc Write State 3 
Disc Write State 4 

Documents, Reference 
Drawings, Engineering 

End of Disc Status Bit 
Engineering Drawings 

Grant, Memory Access 

Head Select 

ID Compare Error Status Bit 
ID Verification . . . . . . 
Identification Word 
Identification Word Verification 
Independent Seek Command 
Independent Seek Monitor 
Initialization List: 

List Word 1 
List Word 2 
List Word 3 
List Word 4 

Initialization List Monitor 
Installation . . . . . . . 
Instructions: 

Activate Direct Access Channel 
(ADAC) ....... . 

Automatic Transfer Instruction 
(ATI) ..... . 

Interface Signals, Controller 
Interrupt Bit 

Maintenance: 
Preventative 

Memory Access: 
Grant of 
Request for 

Model DS44 Disc Characteristics 
Modifications, Address . . 
Monitor, Activation 
Monitor, Independent Seek 
Monitor, Initialization List 

Offline Status Bit . . . . 
Operation Complete Status Bit 
Operation, Theory of 
Organization, Sector . . 

Parity Error Status Bits 
Preamble Word 
Preventive Maintenance 

Read Control, Disc 
Read Control, System 
Read Data Command 
Read ID Command 

..... 3.12 

.3.12.1, F3-I8 

.3.12.2, F3-19 

.3.12.3, F3-20 

.3.12.4, F3-21 
· .. 3.12.5 
· . . . 1.2 
· Section VI 

· .. 2.10.2 
· Section VI 

· 2.9 

2.7.3 

.2.10.2 
· 2.5.3 
2.3, 2.4 
· .3.10 
.2.7.3.4 

3.9.5, F3-12 
· 2.7 
2.7.1 
2.7.2 
2.7.3 
2.7.4 

· 3.8, F3-8, F3-9 
· . . . . . 1.4 

2.6 

2.6 
.2.12 
2.7.2 

· Section IV 
4.2 

2.9 
2.9 
1.3 

2.8.2 
.3.7, F3-7 

3.9.5, F3-12 
· 3.8, F3-8, F3-9 

· . .2.1 0.2 
· .. 2.10.2 
· Section III 

· . 2.3 

· 2.1 0.2 
2.3 

· 4.2 

.3.14 

.3.13 
.2.7.3.1 
.2.7.3.2 

Digital Systems Division 
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Read States, Disc: 
Read State 0 
Read State 1 
Read State 2 . 
Read State 3 . 
Read State 4 . . 

Read States, System: 
Read State 0 . . 
Read State 1 . . 
Read State 2 . . 

Reference Documents 
Registers, OCL . . 
Request for Memory Access 

Sector Address 
Sector Count Bit 
Sector Pulse Generator 
Seek Complete: 

Unit 3 
Unit 2 
Unit 1 
Unit 0 

Seek Control 
Seek States: 

State 0 
State 1 
State 2 
State 3 

Seeking, Automatic 
Selection, Address . 
S ta tus Bits: 

Chain Link Taken 
Compare Error . 
Data Transfer Error 
Device End 
ID Compare Error 
Offline ..... 
Operation Complete 
Parity Error 
Program Error . 
Seek Complete, Unit 0 
Seek Complete, Unit 1 
Seek Complete, Unit 2 
Seek Complete, Unit 3 
Write Lockout "On" 
Write Protect Enabled . 

.3.14.1, F3-25 

.3.14.2, F3-25 

.3.14.3, F3-26 

.3.14.4, F3-26 

.3.14.5, F3-27 

3.10.1,3.13.1, F3-22 
3.10.2, 3.13.2, F3-13 
3.10.3, 3.13.3, F3-24 

· .. 1.2 
.3.5, T3-2 
· .. 2.9 

2.4,2.7.2 
· . 2.7.2 
.3.6, F3-6 

.2.10.2 
· .2.10.2 
· .2.10.2 
· .2.10.2 

.3.9., F3-10 

3.9.1 
3.9.2 
3.9.3 
3.9.4 
2.5.1 
2.8.1 

.2.10.2 

.2.10.2 

.2.10.2 

.2.10.2 

.2.10.2 

.2.10.2 

.2.10.2 

.2.10.2 

.2.10.2 

.2.10.2 

.2.10.2 

.2.10.2 

.2.10.2 

.2.10.2 

.2.10.2 

Status Control States 
State 0 
State 1 
State 2 

Status Storage 
Status Word One 
Status Word Two 
System Read Control 
System Read States: 

· .... 3.15 
.3.15.1, F3-28 
.3.15.2, F3-29 
.3.15.3, F3-29 
· 2.5.5, 2.10.1 

.2.10.2 
· . . .2.10.3 
· .... 3.13 

Read State 0 . . . 
Read State 1 . . . 
Read State 2 . . . 

3.10.1,3.13.1, F3-22 
3.10.2, 3.13.2, F3-13 
3.10.3, 3.13.3, F3-24 

System Write Control 
System Write States: 

Write State 0 
Write State 1 
Write State 2 
Write State 3 

Theory of Operation 
Track Incrementing, Automatic 
Transfer Rate, Data . 

Write Control, Disc 
Write Control, System 
Write Data Command 
Write ID, Lockout Disabled Command 
Write ID, Lockout Enabled Command 
Write ID, Lockout Override Command 
Write Lockout Bit . 
Write Lockout "On" 
Write Protected Data 
Write States, Disc 

State 0 
State 1 
State 2 
State 3 
State 4 

Write States, System 
State 0 
State 1 
State 2 
State 3 

· . . . .3.11 

.3.11.1, F3-14 

.3.11.2, F3-14 

.3.11.3, F3-16 

.3.11.4, F3-17 

. Section III 

.2.5.2, F2-3 
.2.11,3.1 

· .3.12 
· .3.11 
.2.7.3.5 
.2.7.3.5 
.2.7.3.6 
.2.7.3.8 
· . 2.4 
.2.10.2 
· 2.5.4 

.3.12.1, F3-18 

.3.12.2, F3-19 

.3.12.3, F3-20 

.3.12.4, F3-21 
· . . .3.12.5 

.3.11.1, F3-14 

.3.11.2, F3-14 

.3.11.3, F3-16 

.3.11.4, F3-17 
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USER'S RESPONSE SHEET 

Manual Title: Model 960/980 Computer Model DS44 Controller 

Maintenance Manual (944824-9701) 

Manual Date: 15 August 1977 Date of This Letter: ______ _ 

User's Name: ______________ _ Telephone: __________ _ 

Company: ____________________ _ Office /Department : __________ _ 

St~tAddr~: __________________________________ _ 

City/State/Zip Code: _________________________ _ 

Please list any discrepancy found in this manual by page, paragraph, figure, or table number in 
the following space. If there are any other suggestions that you wish to make, feel free to 
include them. Thank you. 

Location in Manual Comment/Suggestion 

NO POSTAGE NECESSARY IF MAILED IN U.S.A. 
FOLD ON TWO LINES (LOCATED ON REVERSE SIDE), TAPE AND MAIL 



FOLD 

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

POSTAGE WILL BE PAID BY 

TEXAS INSTRUMENTS INCORPORATED 
DIGITAL SYSTEMS DIVISION 

P.O. BOX 2909 • AUSTIN, TEXAS 78769 

ATTN: TECHNICAL PUBLICATIONS 
MS 2146 

FOLD 

FIRST CLASS 

PERMIT NO. 7284 

DALLAS, TEXAS 
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960 AND 980 
COMPUTER SYSTEMS 

DIRECT MEMORY ACCESS 
CHANNEL (DMAC) MANUALS 

(FROM COMPUTER 
SYSTEM DESCRIPTION 

MANUAL) 
I 

DI RECT MEMORY 
, .. , ACCESS 
cCi=lANNEL (DMAC) 

I 
DS44 DISC 

CONTROLLER 

944824-9701 

(B)135578A 

I 

_L •• 

SINGLE 
CONTROLLER 

DMAC CHASSIS 

961741-9701 

BLOCK 
TRANSFER 

CONTROLLER 

240802-9701 

~-

I 

966312-9701 

DMAC 
CONTROLLERS ~-

966312-9702 

I 
APPENDIX J 

CONNECTOR 
966437-0001 

216759-9711 

DMAC 
PORT 

EXPANSION 

216759-9701 

I 
APPENDIX K 
CONNECTOR 
966437 -0002 

216759-9712 

LINE PRINTER 
CONTROLLER 

DS330 DISC 
USER'S MANUAL 

217704-9701 942765-9701 

DS330 DISC 
CONTROLLER 
MAl NTENANCE 

942764-9701 

DS31/DS32 FIXED HEAD 979 TAPE 
DISC DISC TRANSPORT 

CONTROLLER CONTROLLER CONTROLLER 

961693-9701 961700-9701 240801-9701 

I I 
979 TAPE 979 TAPE 

979A TAPE 

TRANSPORT TRANSPORT 
TRANSPORT 

OPERATION MAINTENANCE INSTALLATION/ 
OPERATION 

216316-9701 216318-9701 949612-9701 

J}Oll TEXAS~~~~:~,!.~~~y~M ENTS 
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