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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
information in the manual is divided into the following sections:

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

I Moving Head Disc Controller — Provides a description of the organization and func-
tions of the controller.

I Theory of Operation — Provides the detailed theory of operation for the Moving Head
Disc Controller.

IV Maintenance — Provides the information 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 information concerning the Model DS44 Moving Head Disc Controller may be found
in the following:

Title Part Number
960/980 DMAP Expander Manual 2167599701
Maintenance Manual for Model DS44 D;'sc Drive 973792-9701
Model 9804 Maintenance Manual System Description 960699-9701
Model 980B Maintenance Manual System Description 943012-9701
Model 960A Maintenance Manual System Description 226750-9701
Model 9608 Maintenance Manual System Description 942773-9701
Block Transfer Controller Maintenance Manual 240802-9701

iii/iv Digital Systems Division
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SECTION 1

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
organization.

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 (I.D.) word, 32 data words, and a data check word.

PREAMBLE|IDENTIFICATION|DATA [CHECK

SECTOR FORMAT

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

2.4 IDENTIFICATION WORD
0123456789 1011 12 13 14 15
27 70 -8

. 1 t
WLO CYLINDER ADDRESS l

SECTOR ADDRESS
WITH MSB REMOVED

Bit O Write Lockout Bit. A 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 1.D. command or a Write Data
command with Lockout Override. This bit is specified
by the Write I.D. Command.

Bits 1 through 9 Cylinder Address Field. These bits indicate the cylinder
address on which the associated sector may be found.

Bits 10 through 15 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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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 controller.

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.

OUTER EDGE DS31/DS32 DS44 END
|OF DISC |END OF Disc OF DISC
| (INNER MOST I (INNER
| ICYLINDER) | MOST
CYLINDER)
CYLINDER lo1 23456 ...200 2012021203 . . . 405 406 407!
ADDRESS | :
v
TOP SURFACE I | [
HEAD ADDRESS 0 TRACK NUMBER |0 2 46 8 10 12 ... 400 402 4041406 - . . 810812814
L}
BOTTOM SURFACE TRACK NUMBER |1 357 9 11 13 .. .401 403 4051407 . . . 811 813 815
HEAD ADDRESS .1 | | |
1

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

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.

i 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 SEEKED TO THE NEXT CYLINDER,
THE 1.D. WILL BE VERIFIED, AND PROCESSING WiLL RESUME WITH SECTOR ZERO.

(A)133414
Figure 2-3. Automatic Track Incrementing

2-3 Digital Systems Division
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2.5.3 AUTOMATIC 1.D. VERIFICATION. The controller automatically checks the 1.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 1.D. word on the starting track address before exe-
cuting the list.

rJ

After an automatic cylinder increment and after the disc
reaches the new cylinder, the controller checks the 1.D.
word on the new cylinder before continuing with the
list. The I.D. word is not checked if only the lead is
switched (refer to figure 2-3). Therefore, a Write 1.D.
with Lockout Enabled should be performed on a
cylinder basis.

2.5.4 WRITE PROTECTED DATA. Since automatic I.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 (HHead Address = 0) which is write
protected can only be changed by a Write 1.D. command 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 ATI 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

0123456789 10111213 14 15
4 A4 4l 4

1 1 !
USED BY CPU R DISK ’UNUSED |
UNIT
DISC SELECT CONTROLLER

ADDRESS

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 11 to the DCL.

Bit 8 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).

Bits 9 These bits determine the disc unit on which reading/writing
and 10 will occur.
00 selects Disc Drive No.
01 selects Disc Drive No.
10 selects Disc Drive No.
11 selects Disc Drive No.

wN—o

Bit 11 Disc Select
0 selects Fixed Disc
1 selects Removable Disc
(can be reversed with plug-in jumper)

2.6.2 SECOND ACTIVATE WORD
0123456789 1011 12 13 14 15

4

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

0123456789 101112 13 14 15

i

STARITING 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 Systems Division
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2.7.2 LIST WORD 2

012345678910 11 12 13 14 15

i }

et |

I SECTOR ADDRESS
NUMBER OF SECTORS

Bit 0 Interrupt Bit. A logic ZERO enables the controller to store
status without issuing an interrupt. A logic ONE causes
the controller to issue an interrupt and wait for interrupt
recognition before storing status.

Bits 1 through 7 Sector Address Bits. These bits determine the sector at
which the controller begins data transfer. The minimum
allowable number in this field is 00,,. The maximum
allowable number is 57,,. A number greater than 57,
results in a Program Error status.

Bits 8 through 15 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 .

2.7.3 LIST WORD 3
0123456789 10111213 14 15

C COMMAND\ ML’INDER ADDRESS
UNUSED ——CYLINDER ADDRESS

Bit O 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.

Bits 1 through 3 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 1.D., Lockout disabled
110 Write 1.D., Lockout enabled
111 Write data, Override lockout

Bits 4 and 5 Not used.
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Bit 6 and Bits Cylinder Address. This field specifies the cylinder address
8 through 15 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,.

Bit 7 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:

0 - 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.D. 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.

2.7.3.5 Write Data. The controller writes data on the disc until the number of sectors specified
in List Word 2 have been written. If the lockout bit (Bit O 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.D., 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 Write 1.D., Lockout Enabled. This operation is the same as write I.D., lockout disabled,
except that the write lockout bit (bit G of 1.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 1.D. word) is on. The write
lockout bit condition of the 1.D. word is not altered by this operation.

2.7.4 LIST WORD 4

"01234567891011 12 13 14 15

4

!
CHAIN LIST ADDRESS
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List Word 4 specifies the starting memory address of the next Initialization List to be acquired if
chaining is indicated by bit O of List Word 3. If chaining is not indicated, this list word is
ignorced. Chaining allows the controller to read/write from different areas of memory and/or
execute more than FI- |, sectors with the CPU issuing only one ATI or ADAC command.

2.8 CHANNLEL ADDRESSING

The controller may be assigned any channel (DMAP) address form channel O through channel 7.
Circuitry within the BTC 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 information.

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 ATI1 or ADACI 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 monitoring 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.

ADDR SWITCH CODING
CH, SE-]_SWITCH
Lecrep [ 11213 SWITCH CONFIGURATIGN
o 0] o0|o
1 olo|1 |a o
2 ol 1ofuw
3 ol 11 ]w 1
4 BREBE
S ol 1= 123 4
© oo MULTILAYER BOARD
7 BRE
ADDR _PLUG WIRING vee  vee  vee
| |
CH  |CONNECTIONS t + +
OO0O0O0O0O©O
0 1 14.3 12.5 10 141312 1110 6 8
1 12,312,510 12 3 4 5 6 7
2 12.34.5 10 O O0O0O0OO0O0O
; y
3 12.34.5 10 GND _GND
a T 14.2 12.5 6 20 21 22
5 12.312.56
6 T14.34.56
b 1 2.34.5 6

SIDE VIEW
WIREWRAP BOARD
NOTES: 1. THE CHANNEL ADDRESS SWITCH iS LtOCATED ON THE BTC t MULTILAYER
BOARD IN LOCATION 505 ?ROW S, COLUMN S) ON THE BT 1 WIREWRAP
BOARD IN LOCATION B00O (ROW B, COLUMN 00),

2., ONLY ONE SWITCH FOR EACH CONTROLLER,

(A)134196

Figure 2-4. Channel Address Decoding
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MRD13

MRD14

@ AND DEVICE ADDRESS
' (DECODED)

MRD15

NRTRY

20

(A)134197

Figure 2-5. Channel Address Decoding Logic

|
i
i
- _ o CHANNEL 0 !
-~ I
pa CH 1 1 +—
€ CHC':’{ 3 > : (TYPICAL OF EIGHT LINES)
olH3 5
TO NEXT DEVICE J & cH4 I |
< 7 I
CONTROLLER < CH S DMAP EXPANDER
< CH 6. L2208
€ cr>y
\ .~
N74145
S o b— SN74145:
1
40 A , o—— BCD-TO-DECIMAL
)1 B : o—— DECODR
2 >
22— {c ab— |
DEVREQ* ——D s 0o
. REQUEST LINE SELECT
b ] 2 REQUIRED PER CONTROLLER
8p }NOT USED
sp—
*DEVREQ: DEVICE REQUEST

(ACCESS REQUEST OR INTERRUPT REQUEST)
(A)134200

Figure 2-6. Request Line Select
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~ ¢ gCHANNEL 0 >T
< CH 1 S
CH
<« 25
_ CH3
TO NEXT DEVICL ¢ CHa _ L FROM DMAP EXPANDER OR PRECEDING
& ~
CONTROLLER ) CH 5 : DEVICE CONTROLLER
& Pl
CH 6
< B CR
~ 7
SN74151 p ) | SN74151
D4 DATA SELECTOR
Dy
SELECTED W D3
ACKNOWLEDGE Dy
— Dg
ACKNOWLEDGE «—u4® Dg
Dy
20 ACKNOWLEDGE LINE SELECT
21 FROM ADDRESS (ACCESS GRANT, INTERRUPT
52 J SELECTOR ACKNOWLEDGE)

(A) 13420 2 REQUIRED PER CONTROLLER

Figure 2-7. Acknowledge Line Select

29 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 controller (priority). The BTC section of the disc controller
contains the circuitry for executing memory cycles. FFor detailed information refer to the BTC
manual. The generalized timing chart of figure 2-8 gives the relationship between signals at the
controller/expander interface.

2.10 INTERRUPTS/STATUS
The controller may interrupt the program being executed by the CPU and cause 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 O 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 recognition is received, the controller proceeds with status storage through the
memory dccess request sequence.

2.10.1 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)

PARITY ERROR
(STORE CYCLE ONLY)

INTERRUPT
REQUEST

INTERRUPT
RECOGNITION

NOTES:

ASYNCHRONOUS
MEMORY ACCESS
REQUEST

ACCESS REQUEST DROPS WITH
FETCH OR STORE WHEN THE
NEXT MEMORY CYCLE IS

NOT REQUIRED

4

_

[e——

1CLK MIN
NO MAX
[ 'CLk |
- i T omiN >
1CLK MIN
2CLi MAX 2CLK MAX
!: 3CLKS >|
]
|
|
|
i: > > 167 NSEC — 960A
| 833 NSEC MIN
1583 NSEC MAX ¢} 960A COMPUTER
|
: (REFRESH INTERRUPTION)
|
SYSTEM |
GATING THE PARITY ERROR SIGNAL 1S
DELAY \|<-—->| ——»I <«—— ASSURED TO BE VALID ONLY
AT SYSTEM CLOCK EDGE THAT
| ///////// RESETS DATA ENABLE
ASYNCHRONOUS
INTERRUPT
REQUEST
1 CLK MIN ———
, < >
O MIN -
NO MAX -

|e—1CLK --—b!

1. SIGNALS ARE SHOWN IN THE TRUE SENSE.

2. DEVICE

CONTROLLER

INTERFACE IS

ASYNCHRONOUS TO THE COMPUTER

3. SYSTEM CLOCK IS 3MHz (333 NSEC) FOR THE
960 COMPUTER AND 4MHz (250 NSEC) FOR
THE 980 COMPUTER

(A)134202

Figure 2-8. Controller Interface Signal Relationship

2-11 Digital Systems Division



944824-9701

2102

STATUS WORD 1.

Bit 0

Bit 1

Bit 2

Bit 3

Bit 4

Bit 5

Bit 6

0123456789 10 11 12 13 14 15

oMoDEfC (e |BlcH. W [sclsclscls.c.
e furjole |elaip (s i 1ig]iog]014 [00,
E| |EfD, R[E.|Y[TKNJON

Operation Complete. Status is stored upon successful completion
of a nonchained list, where the operation called for is a read,
compare, read 1.D.. write 1.D.. or the disc unit accepts an
Independent Seek command.

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

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 returns to its idle
state.

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 1.D.
operation (i.e., a new cartridge or a cartridge with a bad sur-
face on it).

End of Disc. Il an attempt is made to read or write beyond
cylinder address 407, the controlier restores the disc to
cylinder 00,,. After the disc is restored, an End of Disc
status will be stored. The controller then resets to its idle
condition.

Program Error. Status will ALWAYS be stored if List Word 2
has an invalid starting sector address or List Word 2 contains
a sector count of zero. The controller then resets to its idle
state.

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 returns
to its idle state. Chaining is ignored.
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Bit 7

Bit 8

Bit 9

Bit 10

Bit 11

Bit 12

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 controller. 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.

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

of the controller.

For a write data operation, the I.D. word of the first sector
encountered of the selected track is checked. If a match does
not occur with controller registers, the I.D. 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 I.D. Compare Error status does not terminate
the operation.

Device Busy. Status is set when the controller receives an ATI 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 O of the I.D.
word) is “on”. Refer to the Write Protected Data paragraph
for exceptions.

Seek Complete Unit 11,. 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 busy upon receipt of a Seek
command.

2. The disc unit accepts the Seek command.
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3. The controller stores Operation Complete status and
returns to its idle condition (ready for another
ATI1 command).

4. From 8 to 70 milliseconds later, depending on how
far the disc had to scek, the disc completes its
seek and the controller stores Seek Complete status
for that unit. This status 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 status only
if interrupts were enabled by the last List Word 2
received by the controller.

Bit 13 Seek Complete Unit 10,5, See description for bit 12.
Bit 14 Seek Complete Unit 01,. See description for bit 12.
Bit 15 Seek Complete Unit 00,. See 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 106-bit parallel form. Data transfer
between 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 between
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 Instruments Series 74 TTL (transistor-transistor logic)
intergrated circuits and are defined as follow:

Logic ONL +5 volis (maximum)
+2.4 volts (minimum)

I ogic ZFRO +0.8 volt (maximum)
+0.0 volt (minimum)

Three interfaces will be described: CPU/Block Transfer Controller Logic (BTCL). BTCL/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 I'xpander and routed to the BTC are listed in table 2-1. Data lines are provided in the
fogically true sense and all other lines are provided in the logically false sense.

2.12.2 SIGNALS TO THE CPU. Signals from the BTC that are buffered and/or processed by
the Expander and routed to the CPU are listed in table 2-2. Data and address lines are provided
in the logically true sense and all other lines are provided in the logically false sense.
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Signal
DEVMRD(N)

AG,(N)-

DEVATI1-

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 levels are determined by the signature of the signal. The signals suffixed with a bar(- ) 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
svstem 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 BTC specification.

2.12.3.1 BTC to Controller Signals. The signals from the BTC to the controller are given in
table 2-3.

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

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

Logic ONL: +2.4 to +5.0 Vdc
Logic ZERO 0 to 0.8 Vdc

All interface connections are made with one cable to disc unit 0. 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.

I'or a more detailed description, refer to the applicable disc specification.

Digital Systems Division



944824-9701

Signal
ATII

ATI2

MRD(N)

LIST(N)

RFOUT(N)—

.

READY

STATBUSY

ZEROS

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 ATI1 was received
while the disc controller was busy (processing a
previous initialization list).

N=08to 11.

These lines are monitored only during the ATI1
pulse. At this time they indicate the contents of
bits 8, 9, 10 and 11 of the first ATI word.

N=1,2, 3, or4.
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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Table 2-4. Controller to BTC Signals

Signal Remarks
LISTEN-- " This one clock time signal causes the BTC to
fetch four list words.
RF4EN This signal indicates which Register File Register
in the BTC contains the address of the first
list word.
MEMEN-— This one clock time signal activates the BTC

data transfer controllers. Upon activation, these
controllers begin transferring data to/from CPU
memory.

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

ACK— 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 BTC (if writing on

the disc).

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

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

STATEN- This signal activates the BTC status controller.

INTEN-— This signal indicates that status will be stored
via interrupts.

TWOSC This signal indicates that two status words will
be stored.

BUSY - This signal indicates the disc controller is busy.

BTCLR- 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-

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 usec.

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 (100 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 Description

SECTORM- 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

INDEXM— 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

WCHK - 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.

WPS-- 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

ATTNX - 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 ATI 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
156.2K words/second. Data transfer between the controller and the disc is in bit-serial form at a
rate of 2.5M 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 Word | and determine
whether the disc controller is being addressed.

2. Accept the Activate Word 2 if addressed by Word 1 (and the controller is not busy),
and store this word in the register file.

3. Acquire the initialization list from the address specified by Activate Word 2 and save
the four list words as appropriate.
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4. [Execute memory cycles to either fetch or store data as required by the Disc Control
Logic.

5. Decrement the sector counter as indicated by the DCL, and notify the DCL when
counter 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 information.

3.3.1 ACTIVATE WORD MONITORING. The first activate word is accepted by the BTC if the
address bits (13 through 15) 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 1 (RF1) and
bits 8, 9, 10 and 11 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 11 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 determine 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 acquiring data from the starting data address
(indicated by List Word 1). The BTC presents the data to the DCL as required. Register Files
RF1 and RF?2 are utilized as buffer storage until the DCL requests a new data word, so the BTC
is normally two words ahead of the DCL. This means 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 the DCL is acquiring a third word, but normally the BTC 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
(INTEN) 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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INITIAL LIST ACQUISITION

CHAIN LIST ACQUISITION

j\

Table 3-1. BTC Register Content

STROBE BTC REGISTER CONTENT
OR RF4EN
M ECTOR
SEE NOTE " (SEE NOTE 2) REGISTER FILE 1 REGISTER FILE 2 REGISTER FILE 3 REGISTER FILE 4 XSD;)EF‘S; IR
(RF1) (RF2) (RF3) (RF4) REGISTER REGISTER
ACTIVATE
ACTIVATE 1 WORD 2
ACTIVATE ACTIVATE WORD 2
ACTIVATE 2 WORD 1 (LIST ADDRESS)
LISTEN (TO
/ ACQUIRE 0 -ACTIVATE LIST ADDRESS LIST ADDRESS
INITIAL LIST) WORD 1
ACTIVATE STARTING DATA
w1 0 WORD 1 ADDRESS LIST ADDRESS LIST ADDRE_SS +1
STARTING DATA '
Lw2 0 SECTOR COUNT ADDRESS LIST ADDRESS LIST ADDRESS + 2
DCL COMMAND STARTING DATA
LW3 0 WORD ADDRESS LIST ADDRESS LIST ADDRESS + 3 SECTOR COUNT
DCL COMMAND STARTING LIST ADDRESS CHAIN (LIST) STARTING DATA SECTOR COUNT
N Lwa 0 WORD DATA ADDRESS (CURRENT) ADDRESS ADDRESS
LIST ADDRESS CHAIN (LIST) STARTING DATA
MEMEN 1 / (CURRENT) ADDRESS ADDRESS SECTOR COUNT
4 Acao o ) \ LIST ADDRESS CHAIN (LIST) (CHAIN) LIST
CHAIN LIST) (PREVIOUS) / ADDRESS  ~_] v ADDRESS
(NEW) STARTING LIST ADDRESS \ LIST ADDRESS
Lwi ! DATA ADDRESS (PREVIOUS) (CURRENT) LIST ADDRESS + 1
SECTOR STARTING DATA LIST ADDRESS LIST ADDRESS '
Lw2 ! COUNT (NEW) ADDRESS (PREVIOUS) (CURRENT) LIST ADDRESS + 2
DCL COMMAND STARTING DATA LIST ADDRESS LIST ADDRESS SECTOR
-Lw3 ! WORD (NEW) ADDRESS {PREVIOUS) (CURRENT) LIST ADDRESS +3 COUNT (NEW)
DCL COMMAND STARTING DATA CHAIN (LIST) LIST ADDRESS (NEW) STARTING S NT
N Lwa ! WORD ADDRESS ADDRESS (CURRENT) DATA ADDRESS ECTOR Cou
CHAIN (LIST) LIST ADDRESS (NEW) STARTING
MEMEN 0 ADDRESS (CURRENT) DATA ADDRESS SECTOR COUNT

NOTES:

1. REGISTER CONTENT TRUE AT STROBE TIME OR AS A RESULT OF AN ENABLE FROM THE DCL.
2. RFA4EN (REGISTER FILE 4 ENABLE) TO THE BTC IS TOGGLED UPON COMPL
INITIALLY RESET TO LOGIC ZERO WITH EACH ACTIVATE 2 STROBE.

ETION OF EACH LIST ACQUISITION;
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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 DCL REGISTERS

The DCL Registers are used to assemble/disassemble data, contain command information, and
contain addressing information. 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=00-15)

Data Buffer Register
(MWDXX/MHD XX=00-15)

Shift Register
(SHXX XX=00-15)

Parity Register
(CRCXX XX=00-15)

Status Register
(STATXX XX=00-15)

Table 3-2. DCL 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 DCL 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 parity on intormation being 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=0-1)

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 O 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. This 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 I.D.
command.

Loaded with bit 0 of the 1.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 180°ut of phase with the N.S.A.
Register for even cylinders. When the N.S.A.

Register for even cylinders contains 00, this register
contains 44,,.

This 4-bit register (1-bit for each disc unit) indicates
which disc unit(s) 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. With 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 (PLV1) 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 manufacturing 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’ form the complete PLL phase
detector. The output of this section, A, is a signal (PLF) that is normally 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, Cl, R2, T1, 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 1 KHz.

Figure 3-6 shows the typical timing relationship of the SPG signals. Ihe SPG logic is designed to
ensure synchronization and validity of logical 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 (ATI1) 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 DCL 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 MONITOR
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.

Assuming 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 complete seek
operations on the disc (i.e., 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.

3-16 Digital Systems Division



944824-9701

RESET

A

A

CLEAR RESET BTC &

COMMAND CONTROLLER >

conprouer )
(DEVBUSY/Q) STATUS (BUSY/Q)

LOAD UNIT NUMBER
(MRDO09,10,11— LIUNO,1,SELCAR)
TELL BTC CONTROLLER

IS ACTIVE (DEVBSY/Q)

RESET

ATI2

DEVBSY/Q

BEGIN LIST ACQUISITION
{LISTEN) = ATI2

SELECT RF3 FOR LIST ADD.
(0RF4EN/Q)

{A)134209

Figure 3-7. Activation Monitor

3-17 Digital Systems Division



LIST
WORD 2
(LIST2)

A
LOAD CHAIN BIT,
LOAD INTERRUPT BIT COMMAND REG., HEAD
& SECTOR ADDRESS ADD., AND CYCLINDER
(SECADCK ) ADD. (LW3CK-)
(A)134210

Figure 3-8. Initialization List Monitor (List Word 2,
List Word 3)

3.9.2 SEEK STATE 1 (SK1/Q). During SK1, 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
SK1 (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 SK1, 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.

394 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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Figure 3-9. Initialization List Monitor (List Word 4)
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Figure 3-10. Seek Control
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Figure 3-11. Disc Response to Seek Command

3.9.5 INDEPENDENT SEEK MONITOR (ISM). Refer to figure 3-12. If a valid Independent
seek is initiated in SK1, SK2 sets the independent seek in progress bit (SKNGX/Q, X=0-3) of
that unit. When a disc completes an Independent Seek, the ISM sets the Independent Seek
Finished status for that unit (SKFINX/Q, X=0—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 L.D. word verifies that the disc has seeked to the correct cylinder. The controller performs
an LD. check prior to every read or write operation and if an automatic cylinder increment
occurs while reading or writing. The 1.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 L.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 (SR1/Q). SR1 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 SR1/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 L.D. word read
from the disc was correct. However, if the Parity Register is nonzero, the I.D. Compare Error
status is set. An LD. Compare Error status only terminates a write data operation. Otherwise,
processing continues. (Refer to figure 3-24, sheets 1 and 3.)

3.11 SYSTEM WRITE CONTROL ‘ ‘
The System Write Control Logic is activated during List Word 4 strobe if thg command is a
Write or Compare command. Once activated, System Write State 0 (SW0) 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 1.D. has been verified. The 1.D. will
be checked if the command is a Write Data or Compare Data but not if it is a Write 1.D.
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Figure 3-13. General Flowchart, Data Buffer Register and Parity
Register Loading When Reading

3.11.1 SYSTEM WRITE STATE 0 (SWO0). 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 I.D. word/Q flip-flop inhibits incrementing the word
counter when the I.D. word is written. Refer to the timing chart in figure 3-15.

3.11.2 SYSTEM WRITE STATE 1 (SW1/Q). During SW1, 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
I.D. 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 SYSTEM 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.
WS?2 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 (ZEROS8 or
CHAIN), or is complete (ZERO8 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 SWO0) 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 SWO0 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 (DWO0/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 (DW1/Q). Refer to figure 3-19. When the Erase Gate Delay
times out (20 =5 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, 1.D., data, and parity) are written while in DW2. The preamble word is 15 zeros
followed by a 1. When writing the 1.D., 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 Write Controller returns to DWO 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 during the sector mark). DW4 determines if processing is to continue. If all the
sectors have been written (ZEROS8), the Disc Write Controller returns to DWO and waits for
another start signal from the system 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 L.D. verification prior to data transfer (not
applicable for a Read I.D. or Write I.D. 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 (SR0O/Q). Refer to figure 3-22. The 1.D. 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 I.D. 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 1 (SR1/Q). For a
Read Data command and if the I.D. 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 (SR1/Q). Refer to figure 3-23. SR1 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 1 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 1.D. word/Q flip-flop is “on”, System Read steps
back to SR1 to wait for the first data word. If the WC=0/Q flip-flop is “on”, the word just rcad
was Lhe parity 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 list, and it must
check the parity word.

If it is not an L.D. check operation, the data word is transferred to the BTC. Operation Complete
status will be set if the command was a Read 1.D., otherwise, the System Read Controller Steps
back to SR1 and waits for the next word.
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Figure 3-21. Disc Write Control, States 3 and 4
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Figure 3-23. System Read Control, State 1

3.14 DISC READ CONTROL

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 the CPU (system) clock. The DRC is synchronized to the disc via the
crystal/and generated clock (BITCK).

3.14.1 DISC READ STATE 0 (DRO0). Refer to figure 3-25. The DRO initiates the read
operation on the proper sector. The system controller sends a start signal (DRSFTE/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 1.D. check or Read 1.D. command. The EQUAL/Q
flag means that at least one sector has been read, the BTC sector counter is not zero (ZLLEROB)
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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Figure 3-25. Disc Read Control, States 0 and 1
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3.14.2 DISC READ STATE 1 (DR1). Refer to figure 3-25. The first portion of DRI1 switches
the DRC from the crystal oscillator clock (BITCK) to the clock being read from the disc
(RCLK). After clock switching has been effected, DR1 reads the preamble word (15 zeros
followed by a one). A word mark is generated before existing DR1 if this is a compare operation
and the LD. 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 1.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 (ZEROS), 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 3-28. STO determines when status
should be stored (ST1/JA1). 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
1 to Status Register 2.

3.15.2 STATUS CONTROL STATE 1 (ST1). Refer to figure 3-29. ST1 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 (STATMRS) 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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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 4-1 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 985137-9901
Assembly Listing 985137-9902
Paper Tape Object 985137-1101
The following diagnostics are pertinent to the 960A and 960B computers.
Program Description 985136-9901
Assembly Listing 985136-9902

Paper Tape Object 985136-1101
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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
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LOAD LIST

Drawing No. 9677119920
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Table 5-1. Load List Reference Information

Item Description
Signature Signal name
Circuit type Type of circuit providing a load or source
Location name Indicates the location of the load or source

Network or component locations are listed as X Y0Z,
where:

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

YO0Z indicates the row/column location as indicated
in figures 4-1 and 4-2, i.e., row Y column O0Z.

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

Pin name Indicates the pin number associated with corresponding
location name.

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

Block number
Device name

Sequence no.
Not used in maintenance/troubleshooting

N + Load

Branch vector

Wiring comment
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LOAD LISTTING FOR: PRODUCT CODDE MODULE DATE 10/01/76 PAGE 1

PIN CIRCUIT DEVICE PIN WIRE PIN CKT N+ BLOCK LOCATION WIRING WIRE
SIGNATURE TYPE NAME NAME C0DE FUNC FREQ. LOAD NUMBER NAME PIN COMMENT LENGTH
ACK- X c8 BTCCB3X 3 CN [} 1 /910 3 CONN -00
ACK- X c8 CBOO3IMHD 7 CN 0 1 /7902 7 CONN «00
O NET LOADS *EXTERNAL SOURCE=*
AG X c8 BTCCB3X 4 CN [} 1 /910 4 CONN .00
AG X c8 BTCCB2X 3 CN [} /98 3 CONN «00
O NET LOADS *EXTERNAL SOURCE®*
AGDEV- (o] BTCCBOX 21 CN 0 1 /912 21 CONN «00
AGOEV- ce B8TCCBIAX 5 CN 0 1 /910 S CONN «00
AGDEV- c8 BTYCCB3X 6 N o 1 /910 6 CONN <00
AGDEV- ce BTCCB3X 7 CN 0 1 /910 7 CONN «00
AGOEV~ 8 BTCCB3X 8 . CN [} 1 /910 8 CONN -00
AGDEV~ c8 BTCCB3X 9 CN [} 1 /910 9 CONN <00
AGDEV- c8 BTCCB3X 10 CN 0 1 /910 10 CONN <00
AGDEV- s BTCCB3X 11 N 0 1 /910 11 CONN +00
AGDEV- (4] BTCCA3X 12 CN [} 1 /910 12 CONN «00
O NET LOADS ®EXTERNAL SOURCES®
ARDEV- 8 B8TCCBOX 61 CN [} 1 /912 67 CONN «00
ARDEV- c8 BTCCB3aX 14 CN ] 1 /910 14 CONN 00
ARNEYV- cs BTCCB3X 15 CN ] 1 /910 15 CONN .00
ARDEV~- cs BYCCB3X 16 CN [} 1 /910 16 CONN «00
ARDEV- c8 BTCCB3X 17 CN [} 1 /91¢ 17 CONN =00
ARDEV- c8 8TCCB3X 18 CN ] 1 /210 18 CONN «00
ARDEV~ c8 BTCCA3X 19 CN o 1 /910 19 CONN «00
ARDEV- c8 BTCCB3X 20 N 0 1 /910 20 CONN <00
ARDEV- [4:} B8TCCB3X 21 CN 0 H /910 21 CONN 00
O NET LODADS *EXTERNAL SOURCE=*
ATI1 X cB BTCCBIX 4 CN 0 1 /997 4 CONN «00
ATIL X cs8 CBOO2MHD 8 CN ] 1 /901 8 CONN .00
O NET LOADS *EXTERNAL SOURCE®*
ATI2 X cB BTCCB3X T4 N o 1 /910 74 CONN <00
ATI2 X ce BTCCB1X 5 CN 0 1 /907 5 CONN <00
ATI2 X .3 CRJ03MHD 9 CN o 1 /902 9 CONN «00
ATI2 x cB CBJIO2MHD 76 CN 0 1 /901 76 CONN «00
O NET LOADS *EXTERNAL SOURCE®*
BCCRY X4 c8 CBOO1MHD 36 CN 0 1 /903 36 CONN «00
8CCRY XA c8 CBOO3MHD 44 CN [} 1 7902 44 CONN .00
O NET LOADS *EXTERNAL SOURCE*
BCCRY- XA cB CRO0L1MHD 46 CN 0 1 /903 46 CONN .00
ACCRY- XA cB CBOO3MHD 58 CN 0 1 /7932 58 CONN 00
O NET LOADS *EXTERNAL SOURCE*
RITNSC XA 8 CB8006MHD 21 CN o 1 /904 21 CONN «00
8I1T0SC XA c8 CBOO1MHD 66 CN o} 1 /903 66 CONN «00
O NEY LOADS *EXTERNAL SOURCE*
BTCLR xa cB CBOO01MHD 17 CN [} 1 /903 17 CONN +00
8TCL? XA cB CBOO2MHD 17 N 0 1 /901 17 CONN .00
0 NET LOADS *EXTERNAL SOURCE®
BYCLA- X cB BTCCBIX 6 CN [ 1 /907 & CONN .00
ATCLR~ x c8 CB8004MHD 9 CN 0 1 /906 9 CONN <00
0 NET LOADS *EXTERNAL SOURCE*
AUFFUL/0 XA 8 CBOOIMHD 52 CN 0 1 /903 52 CONN <00
RUFFUL/Q x4 B CBOO3IMHD 64 N a 1 /902 64 CONN +00
BUFFUL/Q XA cB CBO02MHD 62 CN 0 1 /901 62 CONN «00
0 NET LOADS *EXTERNAL SOURCE*
RUSY- X cs BTCCB1X 7 CN 0 1 /907 7 CONN «00
qusY- X R CBO02MHD 5 CN 0 1 /901 5 CONN .00
0 NET LDADS *EXTERNAL SOURCE®
RUSY/D- XA 1] CBOO6MHD 36 CN 0 1 /904 36 CONN .00
RUSY/D- X4 c8 CR002MHD 57 CN [} 1 /901 57 CONN «00
0 NET LOADS *EXTERNAL SOURCE*
qYSY/DAa2- XA c8 CBOO3MHD 11 CN 0 1 /932 11 CONN .00
BUSY/DB2- XA cs CBO0O2MHD 15 CN [ 1 /901 15 CONN »00
O NET LOADS *EXTERNAL SOURCE*
3USY/Q- XA cs CBOOSMHD 75 CN [} 1 /905 15 CONN .00
RUSY/Q~ XA cs CBOO6MHD 29 CN [} 1 /904 29 CONN .00
AUSY /0~ XA [4:] C8002MHD 35 CN [} 1 /901 35 CONN «00
O NET LOADS *EXTERNAL SOURCE*
CHAIN xa ca CBOO4MHD 29 CN 0 1 /906 29 CONN «00
CHaLN xa ca CBOO3MHD 12 CN 0 1 /902 12 CONN «00
O NET LOADS *EXTERNAL SOURCE#
CHATM- XA 8 CBO04MHD 30 CN 0 1 /906 30 CONN «00
CHAIN= x4 B CBOO3MHD 13 CN o] 1 /902 13 CONN «00
O NET LDADS *EXTERNAL SOURCE®
CHLTKN/D- xA cs CBOO6MHD 39 CN [} 1 /904 39 CONN «00
CHLTKN/D- XA cs CBJO3MHD 62 CN 0 1 /902 62 CONN «00
O NET LOADS *EXTERNAL SOURCES®
CHLYKN/Q- XA cB CBOO&MHD 28 CN 0 1 /904 28 CONN .00
CHLTKN/Q- XA cB CBOO2MHD 34 CN 0 1 7901 34 CONN .00
0 NET LNANS «EYTERNAL SOURCE®
[ ¥ala S CR BTCCBNX 33 CN 0 1 /912 33 CONN .00
ZLOCK- (4] BYCCBiX 8 N 0 1 /907 8 CONN «00
O NET LDADS *EXTERNAL SOURCE*
CNTUP- x (o) BTYCCA3X 22 N 0 1 /910 22 CONN 00
CNTY®P - X R BTCCB2X 4 N [} 1 /908 4 CONN «00
O NET LOADS *EXTERNAL SOURCE®*
COMERR/Q XA o] CBOO1MHD 43 N Q 1 /903 43 CONN .00
COoMEeR/qQ XA B CBOO03MHD 54 CN [} 1 /902 54 CONN «00
THIS PAGF 1S 1 DRAWING NUMBER 961711-9920 REVISION LTR N
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LOAD L1STTING FOR: PRODUCT CODE MODULE DATE 10/01/76 PAGE 2

PIN CIRCUIT DEVICE PIN  WIRE PIN CKT Ne “BLOCK LOCATION  WIRING  WIRE
SIGNATYRE TYPE NAM NAME  CODE  FUNC  FPEQ.  LUAD NUMBER NAME PIN COMMENT LENGTH
0 NET LNADS *EXTERNAL SOURCE®
ComMM1 - xa €8 CBO04¥HD 31 cN [ 1 7906 31 CONN .00
ComMm] - xa c8 CBOOIMHD 11 cN 0 1 /903 11 CONN .00
cOmMMl- XA cB CBDO3NHD 14 N 0 1 /902 14 CONN .00
O NET LOADS *EXTERNAL SOURCE®
cOoMM2 xa c8 CBOO4MHD 32 cN [ 1 /906 32 CONN .00
COMM2 XA €8 CBOOIMHD 12 CN 0 I /903 12 CONN .00
0 NET LOADS *EXTERNAL SOURCE®
COMM3- XA C8 CBOOGMHD 33 cN 0 1 /936 133 CONN .00
CoMMa- xa 8 CBOOIMHD 13 cN 0 1 /903 13 CONN .00
0 NET LOADS ®EXTERNAL SOURCE®
COMPER/D- XA  CB CBOOSMHD 44 N 0 1904 44 CONN .00
COMOFR/D- X4 (B capoaMun 72 o o 1 7992 12 CONN .00
0 NET LOADS %EXTERNAL SOURCE®
coMpne- XA CB CBOO4MHD 76 cN 0 1 /906 76 CONN .00
COMPOP- XA  CB CBOO6MHD 32 N 0 1 /904 32 CONN .00
coMPOP- x4  CB CBOOIMHD 33 N 0 1 /9013 33 CONN .00
ComMPOP- XA CB CBOO3MHD 35 N 0 1 /902 35 CONN .00
O NET LOADS *EXTERNAL SOURCE®*
COUNT x B BTCCB2X 5 cN 0 1 /918 S CONN .00
CNUNT x c8 CBOOIMHD 4 cN 0 1 /903 & CONN .00
O NET LOADS *EXTERNAL SOURCE®*
CRC=0 XA c8 CRBOO4MHD 69 cN 0 1 /906 69 CONN .00
CRC=D Xxa 8 CBOOSMHD T2 cN o 1 /905 72 CONN .00
0 NET LOADS *EXTERNAL SOURCE#
LRC=0- xa c8 CBOO4MHD T2 cN 0 1 /906 72 CONN .00
CRC=0- xa B CBOO6MHD 43 N 0 1 /904 &3 CONN .00
0 NET LDADS #EXTERNAL SOURCE*
CRCCK= XA (B CBOOSMHD 27 N 0 1 /905 27 CONN .00
CRCCK- xa (8 CBOO3MHD 16 cN 0 1 /902 16 CONN .00
O NET LOADS *EXTERNAL SOURCE*
CRCCLR- XA CB CBOOSMHD 26 N 0 1 /905 25 CONN .00
CRCCLR- XA (B CBOO3MHD 15 N 0 1 /902 15 CONN .02
0 NET LNADS *#EXTERNAL SOURCE#
CYLADCRY c8 CBOOGMHD 75 CN 0 I /906 15 CONN .00
CYLADCRY cB CBOOSMHD  T6 cN 0 1 /935 Te CONN .00
0 NET LNADS *EXTERNAL SOURCE®
cYLADO xa (B CROOSMHD 44 ] 0 1 /935 44 CONN .00
CYLADO xa  CB CBOO2MHD 24 N 0 I /971 24 CONN .03
O NET LNADS *EXTERNAL SOURCE#
cvLanl xa B CBOOSMHD 43 cN [} 1 /995 43 CONN .00
CYLADL XA CB CBOO2MHD 23 CN 0 1 /901 23 CONN .00
0 NET LNADS *EXTERNAL SOURCE®
cyLan? XA CB CBOOSMHD 42 N 0 1 /905 42 CONN .09
cvLas? X4 (B CROO2MAD 22 N 0 1 /901 22 CONN .00
0 NET LOADS #EXTERNAL SOURCE®
cyLans XA B CROOSMHD 41 cN 0 1 /905 41 CONN .00
cYLAD3 x4 CB CBOO2MHD 21 N 0 1 /901 21 CONN .00
O NET LOADS $EXTERNAL SOURCES
CYLADS XA CB CBOOSMHD 48 N 0 1 /905 48 CONN .00
CYLANG xa -8 CROO2MHD 27 cN 0 1 /901 27 CONN .00
O NET LOADS *EXTERNAL SOURCE#
CYLADS YA CB CROOSMHD 47 N 0 1 /905 47 CONN .00
cvLans xa CR CBOO2MAD 26 CN 0 1 /901 26 CONN .00
0 NET LOADS *EXTERNAL SOURCE®
cYLane xa cB CBOOSMHD 46 cN [ 1 7905 46 CONN .00
cYLADS xa c8 CBIO2MHD 25 N 0 1 /901 25 CONN .00
O NET LDADS *FXTERNAL SOURCE®
cyLapr xa c8 CBOO4MHD 36 cN 0 1 /906 26 CNNN .00
Cvian? xa 8 CBOOSHHD 33 N 0 1 /915 33 CONN .00
Cyeant xA %8 CBOO2MHD 16 cN 0 1 /901 16 CINN .00
O NEY LNANS ®EXTERNAL SOURCE®
CYLINC/O- xb (B CBOO4MHD 48 N 0 1 /906 48 CONN .00
CYLINC/Q- XA (8 CROOSMHD 45 cN [ 1 /935 45 CONN .00
CYLINC/O- XA (B CBOOLMHD 20 cN 0 1 /903 20 CONN .00
0 NET LNADS *EXTERNAL SOURCE®
DATAV- c8 BTCCBOX 27 cN 0 1 /912 27 CONN .00
DATAV~ cn RTCCRIX 9 N 0 1 /907 9 CONN .00
0 NFT LOADS *EXTERNAL SOURCE®
NATAVL x c8 RTCCBIX 23 N 0 1 /910 23 CONN .09
DaTAVL x (8 BTCCRIX 10 N 2 1 /907 19 CONN .99
O NET LOADS *EXTERNAL SOURCE®
nNATEN- x c8 BTCCR3X 69 (] 0 1 /910 69 CONN .07
DATEN- x «¢8 BTCCR2X 70 N 0 1 /98 70 CONN .00
0 NET LNADS ®EXTERNAL SOURCE®
DATRFR/N- XA (& CBOOGMHD 47 cN 0 1 /904 47 CONN .00
DATRER/N- x4  CB CBOO3MHD 73 cN 0 1 /902 13 CONN .00
O NET LOADS *EXTERNAL SOUPCF*
DATRER/Q- xA (A8 CBIOGMHD 27 N 0 1 /904 27 CONN .01
NATRFR/O- XA (8 CRI03MHD 23 cN 0 1 /902 23 CONN .00
0 NET LNADS *EXTERNAL SOURCE®
DN2/0- X cr BTCCR3X 25 cN 0 1 /910 25 CONN .00
THIS PAGE 1S 2
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LO0OAD LISTING FQR: PRODUCT rong MODULE DATE 10/01/76 PAGE 3

PIN CIRCUIT DEVICE PIN WIRE PIN CKT N+ TBLOCK  LNCATION WIRING WIRE
SIGNATURE TYPE NAME NAME CODE FUNC FREQ. LOAD NUMRER  NAME PIN COMMENT LENGTH
no2/09- X cs BTCCB1X 11 CN 0 1 /907 11 CCNN .00
0 NET LOADS #EXTERNAL SOURCE®
DECIUNT=~ X c8 BTCCA3X 26 €N ] 1 /910 26 CONN <130
DECOUNT - X cs CBOO3MHD 4 CN [] 1 /902 4 CONN +00
O NET LNADS *EXTERNAL SOURCE®
DEVADPD,CO cB BTCCBOX 34 N [ 1 /912 34 CONN - 00
NEVAND,00 o] BTCCB2X 7 CN [} 1 /938 7 CONN «02
0 NET LOADS *EXTERNAL SOURCE®
DEVADD, 01 c8 BTCCBOX 35 CN 0 1 /912 35 CONN +00
DEVADD,01 c8 BYCCB2X 8 CN 0 1 /908 38 CONN <00
O NET tOADS *EXTERNAL SOURCE=®
NEVALD,02 cB BTCCBNX 36 CN [ 1 /912 36 CONN «00
DEVAPD,02 cB BTCCB2X 9 N [+] 1 /908 9 CONN «00
0 NET LDADS *EXTERNAL SOURCE®*
DEVADD,03 cAa BTCCANX 37 CN 0 1 /912 37 CONN «00
DEVADD,03 c8 RTCCB2X 10 CN [ 1 /908 10 CONN .00
O NET LNADS *EXTERNAL SMURCE*
DEVADD,D4 (9] BTCCANX 38 N o 1 /912 38 CONN .00
NEVADD,04 (o) BYCCB2X 11 CN 0 1 /908 11 CONN .00
O NEY LNADS *EXTERNAL SOURCE=®
NEVADD,05 ce 8TCCBNX 39 CN 0 1 /912 39 CONN .00
DEVADD,0S CR BTCCB2X 12 CN 0 1 /908 12 CONN <00
O NET LDADS *EXTERNAL SOURCE*
NEVADD, 06 ce BTCCBOX 40 CN 0 1 /912 490 CONN +00
DEVADD, 06 c8 BTCCR2X 13 CN 0 1 /938 13 CONN <02
: 0 NET LOADS *=EXTERNAL SOURCE*
NEVADD,C? c8 BYCCBNX 41 CN Y 1 /912 4} CONN N0
DEVADD,O7 ch BTCCB2X 14 CN [} 1 7908 14 CONN .00
O NET LOADS *EXTERNAL SOURCE=
DEvVADN, 08 o] BYCCBOX 42 CN o 1 7912 42 CONN .00
DSvann,0Rn c8 BTCCB2X 15 CN 0 1 /908 15 CONN « 00
0 NET LNANS *EXTERNAL SOURCE*
DEVADD, 09 cB BTCCBAX 43 CN 0 1 /912 43 CONN «00
NEVADD, 09 ca BTCCB2X le CN 0 1 /908 16 CONN .00
O NET LOANS *EXTERNAL SOURCE®
DEVADD, 10 ca BTCCBOX 45 CN [¢] 1 /912 45 CONN +00
DEVADD,10 c8 BTCCB2X 17 CN 0 1 /908 17 CONN «00
O NET LOANS *FXTERNAL SNURCE®
NEVADD,11 B BTCCROX 44 N 0 1 /912 44 CONN .00
NEVADD,11 cs BTCCB2X 18 CN 0 1 /7938 e CONN .00
0 NET LNADS *EXTERNAL SOURCE*
NEVADD,12 cA BTCCBOX 46 €N 0 1 /912 46 CONN .00
DEVADD, 12 cR BTCCR2X 19 CN o 1 /938 19 CONN +00
0 NET LOADS *EXTERNAL SDURCE*
DEVANN, 13 ce BTCCBOX 47 CN ] 1 /912 47 CONN .00
NEVAND,13 c8 BYCCR2X 20 CN 0 1 /908 20 CONN +20
0 NET LOANS #EXTERNAL SOURCE®
NEVADND,14 c8 RTCCBNX 48 CN 0 1 /912 48 CONN «00
NEVAND, 14 c8 RTCCR2X 21 CN 0o 1 /918 21 CONN .09
O NET LNADS *EXTERNAL SOURCE=
DEVANN, 15 c8 ATCLBNX 49 CN o 1 /912 49 CONN .00
NEVADD, 15 CcB BTCCB2X 22 CN 0 X 1 /978 22 CONN .00
O NET LOADS *EXTERNAL SOURCE®*
DEVANSFLO X c8 BTCCR3X 27 CN [ 1 /910 27 CONN .00
OEVADSFLO X cB BTCCRIX 12 CN 0 1 /907 12 CONN «00
O NET LNADNS *EXTERNAL SOURCE#
DEVADSELLl X cs BTCCB3X 28 N [ 1 /910 28 CONN «00
DEVADSELYL X (o) BTCCR2X 23 CN 0 1 /938 23 CONN .0d
NEVADSFELY X o} BTCCB1X 13 CN 9 1 /9G67 13 CINN <00
O NET LNANS *FXTERNAL SOURCE*
NEVADSEL2 X 8 BTCCB3X 29 CN g 1 /910 29 CONN - 00
DEVADSFL2 X B BTCCB2X 24 CN o 1 /908 24 CINN .00
DEVADSEL2 X cB RTCCB1X 14 CN 0 1 /9137 14 CONN .00
O NET LOADS *EXTERNAL SOURCE®
DEVATI]- (o] BTCCAOX 25 N 0 1 /912 25 CONN «00
DEVATI1- c8 BTCCALX 15 CN ] 1 /907 15 CONN <00
0 NET LNADS *EXTERNAL SNURCE®
DEVATIZ- CB ATCCBOX 23 CN o 1 /912 23 CONN .00
DEVATI?- CR BTCCBLX 16 CN o 1 /977 16 CONN «00
O NET LNADS *EXTERNAL SOURCE#
NEVRSY/N  Xa CR CRNO3MHD 75 CN 0 1 /932 715 CONN .00
JEVRSY/Q XA (4.} CBOO2MHD 10 CN 0 1 /931 10 CONN +00
O NFY LNADS *EXTERNAL SOURCE*
JEVF LT - (4 BiLLBIX ) N 0 1 /912 713 CONN .00
NFEVEET Y- R RTCCRA2X 25 N 0 1 /70R 25 CONN .00
C MET LNA0S TEXTERNAL SOUR(ES
NEVMENNN CcB RTCCRNX 4 CN o 1 /912 & CONN .00
NFVMRFO0 CcR BTCCR1X 17 (A3 0 1 /207 17 CONN <20
O NET LOANS *FXTEANAL SNIRCES
DEVMENO] CR ATCCROX 2 CN 0 1 /912 3 CCNN .00
NEYMEND] cR ATCCRIX 18 [ 9 1 /917 1R CINN <00
O NET LN8NS *EXTERNAL SOURCE®
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NEVYRNI2 CcB BTCCROX 6 CN 0 1 /912 6 CONN «00
DEVMRNO2 [} RTCCBIX 19 CN 0 1 /907 19 CONN +00
0 NET LOADS *EXTERNAL SOURCE®
DEV™ONQ3 ce BTCCBOX S CN o 1 /912 5 CONN .00
NEYMRNO3 cs BYCCBLX 20 CN o 1 /907 20 CONN +00
0 NET LNADS *EXTERNAL SOURCE®*
DEVYMRNO4 (4] BTCCBOX 8 CN o] 1 /912 8 CONN +00
DEVMPNO4 cs BTCCR1X 21 N 0 1 /907 21 CONN .00
0 NET LOADS *EXTERNAL SOURCE®*
DEVMRNOS cR BTCCROX 7 CN [} 1 /912 1 CONN 00
DEVMPNOS cs BTCCBIX 22 CN 0 1 7907 22 CONN 00
0 NET LOADS *EXTERNAL SOURCE#
DEVMENNE ce BTCCROX 10 CN o 1 /912 10 CONN 00
NEVMRNO6 (o] BTCCBIX 23 CN 0 1 /907 23 CONN .00
0 NET LOADS *EXTERNAL SOURCE®*
NEVVENOT c8 BTCCROX 9 CN o 1 /912 9 CONN .00
DEVY¥PDIT ce BYCCB1X 24 N 0 1 /9371 24 CONN +00
0 NET LOADS *EXTERNAL SOURCE*
neyupnia cs BTCCROX 12 CN o 1 /912 12 CONN «00
DEVMRNJA cB BTCCB1X 25 N o H /931 25 CONN .00
O NET LOADS *EXTERNAL SOURCE®
DEVMENO9 cR BTCCBOX 11 CN o 1 /912 11 CONN .00
NEVvRNQa ce BTCCBIX 26 CN 0 1 /991 26 CONN .00
O NET LOADS #EXTERNAL SOURCE®*
NEVMENTO CR BTCCBOX 14 CN 0 1 /912 14 CONN .00
NEVMEN10 cB BTYCCB1X 27 CN [} 1 71937 21 CONN .00
0 NET LOADS *EXTERNAL SOURCE®*
DEVMRN]] c8 BTCCROX 13 CN ) 1 /912 13 CONN <00
DEVMRNL] cs BYCCB1X 28 CN ] 1 /907 28 CONN +00
0 NET LOADS *EXTERNAL SOURCE¥
DEVMRD]2 cs BYCCBOX 16 CN 0 1 /912 16 CONN +00
DEV¥RNL12 c8 RYCCBIX 29 CN 0 1 /901 29 CONN 30
O NET LDADS *EXTERNAL SOURCE*
NEVMRNL2 cB BYCCROX 15 CN 0o 1 /912 15 CONN .00
DEVMRN13 (] BTCCBIX 30 CN o 1 /7927 30 CONN «00
0 NET LOADS *EXTERNAL SOURCE®*
NEVMPN1 4 c8 BTCCBOX 18 CN ] 1 /912 18 CONN .00
NEVMRD14 €8 BTCCR1X 31 N 0 1 /907 31 CONN 00
0O NET LDADS =*EXTERNAL SOURCE*
DEV™RN1S c8 B8TCCBOX 17 CN 0 1 /912 17 CONN «00
NDEVMRNLS cB BTCCBIX 32 CN o 1 /937 32 CONN 200
O NET LOADS *EXTERNAL SOURCE®
DEVMRD16 cs B8TCCBOX 19 N (4] 1 /7912 19 CONN .00
JEVMRNLS ce arcealx a3 N L] 1 7007 33 CONN .00
0 NET LOADS *EXTERNAL SOURCE*
DEVMW",00 ce BTCCROX 50 CN 0 1 /912 S0 CONN .00
DEVMWN, 00 CR BYCCB2X 26 CN [} 1 /908 26 CONN 00
0 NET LOADS *FXTERNAL SOURCE=*
DEVMWN, 01 cB BTCCBOX 51 CN o 1 /912 51 CONN .00
NEVMWN 2] c8 ATCCB2X 27 CN 0 1 /938 27 CONN 00
0 NET LOADS *EXTFRNAL SOURCEx
DEVMWN,N?2 c8 BYCCBOX 52 CN Q 1 /912 52 CONN .00
NEVVWEN,0? [} BTCCR2X 28 CN 4] 1 /7908 28 CONN .00
O NET LOADS *EXTERNAL SOURCE®*
DEVMWN, 03 c8 BTCCROX 53 CN 0 1 /912 S3 CINN +00
NEVMEN,03 cs BTCCB2X 29 CN [\] 1 /918 29 CONN .00
0 NET LOADS *EXTERNAL SOURCE®
NEVMWN, 04 cn BTCCBNX 54 N 0 1 /912 54 CONN .00
TEVMRD 04 R BTLIR2X 33 s 3 1 /938 3¢ CINN .00
O NET LOADS ®EXTERNAL SOURCE®
NEVMWN,05 CcR BYCCROX 55 N 0 1 /912 55 CONN .00
DEVM®N, 05 €8 BYCCR2X 31 CN o 1 /918 31 CONN 00
0 NET LOADS *EXTERNAL SOURCE®
NEVMWN,C6 [:} BYCCROX 56 CN o] 1 /912 56 CONN <00
JEVMRD, 06 c8 BYCCA2X 32 N 0 1 /908 32 CONN .00
O NET LOADS *EXTERNAL SOURCE#
JEVMND,07 ce RTCLCROX 57 CN [} 1 /912 57 CONN .00
DEVMWM,07 B RTCCR2X 33 N 4] 1 /7958 33 CONN 00
O NET LOANS *EXTERNAL SOURCE=*
DEVMKN, 08 {91 /TLLR0 58 < e 1 /912 58 CONN 00
NEVMMWN,D8 CR BTCCR2X 34 N 0 1 /9n8 34 CONN .00
O NET LOADS *EXTERNAL SOURCE®
NEYMWD, 05 B RTCCROX 59 CN 0 1 7912 59 CONN .00
DEVMWN,09 [oL] BTCCB2X 35 CN 0 1 /908 35 CONN .00
0 NET LOADS *EXTERNAL SOURCE*
DEVMWDN, 10 CR BTCCBOX 60 CN o 1 /912 60 CONN «00
DEVMND, 10 (4:] BTCCR2X 36 CN [ 1 /9178 36 CONN .00
O NET LNPADS *EXTERNAL SOURCE*
NEVMWN, 11 cr BTCCROX 61 CN o 1 /7912 61 CONN .00
NEV¥WN, 11 ce BTCCB2X 37 N 0 1 /908 37 CONN .00
O NET LOADS *EXTERNAL SDURCE»
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NEVMWN,12 cB BTCCBOX 62 CN ] 1 /912 62 CONN «00
DEVMWD,12 cs BYCCB2X 38 CN 0 1 /908 38 CONN « 00
0 NET LOADS *EXTERNAL SOURCE®*
DEVMWD,13 c8 BTCCBOX 63 CN o 1 /912 63 CONN «00
NEVMWD,13 cs 8vcCB2X 39 CN ] 1 /908 39 CONN «00
O NET LOADS *EXTERNAL SOURCE®*
DEVMWD, 14 cs 8TCCBOX 64 CN ] 1 /7912 64 CONN «00
NEVMND,14 c8 BYCCB2X «0 CN 0 1 /908 40 CONN <00
. O NET LOADS *EXTERNAL SOURCE*
DEVMWD,15 cs BTCCBOX 65 CN [} 1 /912 65 CONN «00
DEVYND,15 cs 8rCCB2X 41 CN 0 1 /908 41 CONN «00
O NET LOADS *EXTERNAL SOURCE®*
DEVMMD,16 c8 BTCCBOX 66 CN [} 1 /912 66 CONN «00
DEVMWD, 16 cs BTCCB2X 4“2 CN [ 1 /7908 &2 CONN «00
O NET LOADS *EXTERNAL SOURCE®
DEVREAD X c8 BTCCB3X 30 CN o 1 /910 30 CONN «00
DEVREAD X c8 CBOO4&MHD 13 CN o 1 /906 13 CONN «00
0 NET LOADS *EXTERNAL SOURCE*
OEVSELO- X c8 BYCCB2X 43 CN 0 1 /938 43 CONN 00
DEVSEL O~ x c8 8YCCBIX 34 CN 0 1 /907 34 CONN «00
O NET LOADS *EXTERNAL SOURCE*
NEVSTORE- c8 BTCCBOX 69 CN 0 1 /912 69 CONN -00
DEVSTORE- [o.] BTCCB2X 44 CN 0 1 /908 44 CONN .00
O NET LOADS *EXTERNAL SOURCE®*
DRSTARTR] XA (] CBOO1MHD 29 CN 0 1 /903 29 CONN «00
NRSTARTR] XA [4.) CBOO3MHD 31 N ] 1 7902 31 CONN 00
0 NET LOADS *EXTERNAL SOURCE*
DROMHD/Q XA c8 CBOO4MHD 58 CN 0 1 /906 S8 CONN .00
DROMHD/Q XA cB CBOO1MHD 44 CN [} 1 /903 44 CONN .00
DROMHD/Q XA c8 CBOO3MHD 55 CN 0 1 /902 55 CONN <00
O NET LOADS *EXTERNAL SOURCE*
LD x4 (4.3 CB0O01MHD 47 CN 0 1 /903 47 CONN «00
WO XA cB CBOO3MHD 59 CN 0 1 /902 59 CONN «00
O NET LOADS *EXTERNAL SOURCE®
EGDY/Q- XA s CB001MHD 62 N [} 1 /903 62 CONN «00
EGDY/0- XA cB CB80024HD 71 CN o 1 /901 71 CONN «00
O NET LOADS ®EXTERNAL SOURCE*
ENDISC/D- XA ce CBOO6MHD 46 CN o 1 /904 46 CONN .00
ENDISC/D- XA c8 CBOO2MHD 75 CN 0 1 /901 715 CONN «00
0 NET LOADS *EXTERNAL SOURCE®*
ENDISC/0- XA 8 CBOOSMHD 26 CN [} 1 /904 26 CONN «00
ENDISC/Q- xa cB CROO02MHD 33 CN o 1 /901 33 CONN «00
O NET LOADS *EXTERNAL SOURCE*
ENPFWB- x c8 7 BTCCB3X 31 CN o 1 /910 31 CONN «00
ENRF WA~ X c8 BTCCB1X 35 CN 0 1 /907 35 CONN «00
. O NET LOADS *EXTERNAL SOURCE*
HDSWST~ XA ce CBOO4MHD 34 CN 0 1 /906 34 CONN «00
HDSWST- XA cs CB8001MHD 14 CN o 1 /903 14 CONN <00
O NET LOADS *EXTERNAL SOURCE=
IDCHKSR/Q XA cs CBOO1MHD 35 CN 0 1 /903 35 CONN .00
TDCHKSR/Q XA cs CBOO3MHD 39 CN [} 1 /902 39 CONN +00
0 NEY LOADS *EXTERNAL SOURCE=®
IDCHKSR/0Q-X4 cs CBJIOS5MHD 68 CN 0 1 /905 68 CONN +00
IDCHKSR/Q-XA ca CBOO1MHD 34 CN [} 1 /903 34 CONN «00
10CHKS?/Q-X8 ce CBOO3MHD 38 CN ] 1 /902 38 CONN 00
0 NET LOADS *EXTERNAL SOURCE=
TDREAD/Y XA c8 CB8004MHD 71 CN 0 1 /906 71 CONN «00
IDREAD/J XA [4.] CBOO6MHD 42 CN 0 1 /904 42 CONN =00
IDREAD/Y XA ce CBOO3MHD 71 CN 0 1 /902 11 CONN +00
O NET LOADS *EXTERNAL SOURCE®*
TDPEAD/OQ- XA cB CBOO1MHD 28 CN 0 1 /903 28 CONN .00
1DREAD/Q- x4 cs CBOO3MHD 30 CN 0 1 7902 30 CONN «00
0 NET LOADS *EXTERNAL SOURCE*
TOWIRC/Q  xa cB CBOOIMHD 41 CN 0 1 /903 41 CONN .00
INWIRD/Q XA cR CBOO3MHD 49 cN 1] H /502 %35 CONN +00
O NET LOANS *EXTERNAL SOURCE#*
INDEX™ XA 8 CBOO4MHD 20 CN ] 1 /906 20 CONN +00
INDE XM XA cR CBOO3MHD 76 CN ] 1 /902 16 CONN <00
INDEX™ XA cB CBOO2MHD 14 CN 0 1 /901 16 CONN «00
O NET LDADS *EXTERNAL SOURCE#*
INTDFV- B BTCCBOX 71 CN 0 1 /912 11 CONN .00
INTDFV- cB BTCCRIX 32 CN 0 1 /910 32 CONN «00
INTDEV- c8 BTCCB3X 33 CN 0 1 /910 33 CONN <00
INTDFV-~ c8 BTCCR3X 34 CN 0 1 /910 34 CONN .00
INTDEV- e BTCCBIX 35 N [ 1 /910 3% CONN .00
INTDEV- 4] BTCCB3X 36 CN o 1 /910 36 CONN .00
INTNEV- R BYCCB3X 37 CN 0 1 /910 37 CONN - 00
INTREV- B BYCCB3X 38 N [¢] 1 /910 38 CONN «00
INTREY- CR BTCCB3X 39 CN ] 1 /910 39 CONN .00
0 NET LOADS *EXTERNAL SOURCE=*
INTEN- X 8 BTCCA3X 40 CcN [ 1 /910 40 CONN .00
INTEN- X cB CBOO4MHD 3 CN 0 /906 3 CONN «00
O NET LOADS *EXTERNAL SDURCE*
IRFCOGNEV- [o:] BTCCBOX 29 CN 0 1 /912 29 CONN « 00
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TRECOGNEV~ cs BTCCB3X 41 CN ] 1 /910 41 CONN .00

TRECOGNEV~- ce BTCCB3X 42 CN [} 1 /910 42 CONN .00

IRECOGDEV- ce 8TCCB3X 43 CN [} 1 /910 43 CONN .00

TRECNGOEV- 8 87CCB3X 44 CN 0 1 /910 44 CONN .00

TRECOGNHEV - c8 BTCCB3X 45 N [} 1 /910 45 CONN «00

IRECOGDEV- c8 BTCCB3X 46 N 0 1 /910 46 CONN +00

I1RECDGDEV- c8 BTCCB3X 47 N 0 1 /910 47 CONN .00

TRECOGDEV- cB BTCCB3X 48 N 0 1 /910 48 CONN «00
0 NET LOADS *EXTERNAL SOURCE®

LATL XA B CBOO4MHD 55 N 0 1 /906 55 CONN .00

LATIL XA CcB CBOOSMHD 58 CN 0 1 /%05 S8 CONN .00

LATL X4 c8 CB0O02MHD 55 CN 0 1 /901 55 CONN « 00
0 NET LOANS *EXTERNAL SOURCE®

LCc2/70~ X c8 BTCCB3X 49 N [} 1 2910 49 CNN .00

Lc2/70- x cs BTCCB2X 45 CN 0 1 /938 45 CONN «00

Lc2/Q~- X ce BTCCB1X 36 N 0 1 /907 36 CONN .00
O NET LOADS *EXTERNAL SOURCE®*

LC3+LCONTS X (1] BTCCB3X 50 CN 0 1 /910 50 CONN .00

LC34LCNTG X cs BTCCB2X 75 CN 0 1 /938 75 CCONN .00

LC3+LCONTSE X ce BTCCB1X 37 CN 0 1 /907 37 CONN +00
O NET LOADS *EXTERNAL SOURCE®

LOSP- XA 8 CBO0SMHD 73 CN 0 1 /935 13 CONN «00

LDSR- XA B C8001MHD 64 CN 0 1 7933 66 CONN .00
O NET LOADS ®EXTERNAL SNURCE®

LISTEN- X 8 BTCCB3X 51 N [ 1 /910 51 CONN .00

LISTEN- X c8 CBOO3MHN 8 N 0 1 /9%2 8 CONN .00
O NET LDADS *EXTERNAL SOURCE=*

LIST X ce B8TCCA3X 52 CN 0 1 /910 52 CONN .00
O NEY LOANS *EXTERNAL SOURCE*

LIST2 X ce BTCCB3X 53 CN ] 1 /910 53 CONN .00

LIsT?2 X c8 srTcCcB2X 46 CN o 1 /908 46 CONN «00

L1sT?2 X cs CBOO4MHD 12 CN ] 1 /906 12 CONN .00
0 NET LOADS *EXTERNAL SOURCE*

tisva X c8 BTCCB3X 54 CN 0 1 /310 5S4 CONN «00

LIST2 X c8 CBOOLIMHD 7 N 0 1 /903 7 CONN .00
O NET LDADS *EXTERNAL SNURCE®*

LIST4 X cs 87CCB3X 55 CN [ 1 /910 55 CONN .00

LISTS X CcB BTCCB1X 38 N 0 1 /907 38 CONN <00

LISTe X c8 CBOO4MHD 6 CN 4] 1 /7906 6 CONN .00

LISTS X cs8 CB003MHD 5 CN 0 1 /902 S CONN .00
0 NET LOADS *EXTERNAL SOURCE*

LSMF/Q XA c8 CBOO4MHD 65 CN 0 1 /906 65 CONN .00

LSMF/Q XA (o] CROO1MHD 50 CN ] 1 /903 50 CONN .00
0 NET LOANS *EXTERNAL SOURCE*

LSMF/Q~ xa c8 CB004MHD 64 CN o 1 /906 64 CONN «00

LSMF/Q- xa cB CBOO1IMHD 49 N [¢] 1 7902 49 CONN +00
O NET L0ADS *EXTERNAL SOURCFE®

LW3CK- XA [4:} CBJ04MHD 17 CN 0 1 /906 17 CONN .00

LWaCk- XA 4] CBOOSMHD 17 N [¢] 1 /905 17 CINN .00

LW3CK- XA c8 CBOO1MHD 8 CN 0 1 /903 8 CONN .00
0 NET LOADS *EXTERNAL SOURCES*

MC~ XA cs CROO1MHD 63 CN [} 1 /903 63 CONN .00

MC- XA B CBO0O2%HD 72 N [¢] 1 /901 12 CONN .00
0 NET LOADS *EXTERNAL SNURCE*

MCcOMP X c8 BYCCB3X 56 CN o] 1 /910 56 CONN .00

MCcoMP X ch BTCC82x 47 N c 1 /918 47 CONN .00
O NET LOADS *EXTERNAL SOURCF»*

MCO- X cB BTCCA3X 57 N 0 1 /910 S7 CONN .00

MCo- X cR BTCCB2X 48 CN 0 1 /908 48 CONN .00
0 NET LOADS *EXTERNAL SOURCE*

MC2/9 x 8 8TCCB2X 76 N ) 1 /908 76 CONN .00

MC2/2 X B 87CCRLIX T4 N 0 1 /907 74 CONN .00
O NET LOADS *FXTERNAL SNURCE®

MC5+MC T~ X e BTCCR2X 49 N [¢] 1 /908 49 CONN 00

MCS+MC T~ X c8 BTCCR1X 40 CN [¢] 1 /907 40 CONN <00
O NET LDADS *EXTERNAL SCURCE=

MEME N~ X ce BTCCBIX 58 N 0 1 /910 58 CONN .00

MEMEN- X 8 CBO04MHD 15 N 0 1 /906 15 CINN «00
0 NET LNADCS #*EXTERNAL SOURCE=®

MEMP N X cs BYCCB3X 75 CN [} 1 /910 75 CONN +00

MEMR D- X o] BTCCB2ZX & CN o] 1 /908 6 CONN .00
O NET LNADS *EXTERNAL SOURCE®

MEMRFAD x B BTLCLB3X 55 TN 0 1 /910 S9 CCNN .00

MEMR FAN X €8 BTCCR2X 50 CN 0 1 /938 5G CONN «00
0 NET LOADS *EXTERNAL SOUPCF®

MPFESET- c8 BTCCROX &8 N 0 1 /912 68 CONN « 02

MPRESET- cB CROO24HD 3 CN o 1 /901 3 CONN <00
0 NET LOADS *EXTERNAL SOURCE®

MRDOO/MHD XA cha CBOO4MHD 21 CN 0 1 /4906 21 CONN .07

MRNOO/MHD XA cB CBIO5SMHD 18 CN 0 1 /905 18 CONN .00
0 NET LNADS *EXTERNAL SOURCEe

MRDO1/MHD xa cB CBLN4MHD 22 CN [¢] 1 /936 22 CONN «00

MRDOL/MHN XA CB CBOOS54A4N 19 N 0 1 /905 19 CONN .00
0 NET LNANS *EXTERNAL SNURCE=

THIS PAGE IS 6

DRAWING NUMRER 961711-9920 REVISION LT® N

5-10



LOAD LISTTING FOR: PRODUCT CODE MOOUL E DATE 10/01/76 PAGE 7

PIN CIRCUIT DEVICE PIN WIRE PIN CKT Né " BLOCK LOCATION WIRING W IRE

SIGNATURE TYPE NAME - NAME CODE FUNC FREQ. L0AD NUMBER NAME PIN COMMENT LENGTH

MRDO2/MHN XA (B CBOO4MHD 23 CN [} 1 /906 23 CONN «00

MRDO2/MHD XA ce CBOOSMAD 20 CN ) 1 /905 20 CONN «00
O NET LOADS *EXTERNAL SOURCE®*

MRDO3/MHD XA (B CBOO4AMHD 24 CN (4] 1 /906 24 CONN +00

MRDO3/MHD XA  CB CBOOSMHD 21 CN 0 1 7905 21 CONN «00
0 NET LDADS *EXTERNAL SOURCE®

MRDO4/MHD XA  CB CBOO4MHD 25 CN ] 1 /906 25 CONN «00

MRDO4/MHD XA  CB CBOOSMHD 22 CN 0 1 /905 22 CONN «00
O NET LOADS *EXTERNAL SOURCE*

MPDOS5/4HD XA CB CBOOSMHD 26 CN [ 1 /7906 26 CONN +00

MRDOS/MHD XA (B CBOOSMHD 23 CN 0 1 /905 23 COnn «00
O NET LOADS *EXTERNAL SOURCES®

MRDO&/MHD XA c8 CBOO4MHD 27 CN o 1 /906 21 CONN <00

MRDO6/MHD XA c8 CBOOSMHD 24 CN [+] 1 7905 24 CONN «00
O NET LOADS *EXTERNAL SOURCE®*

MRDOT/MHND XA [o:} CBOO&MHD 28 CN 0 1 /906 28 CONN «00

MRDO7/MHD XA  CB CROOSMHD 25 CN 0 1 7905 25 CONN .00

MRDO7/MHD XA cs CB001MHD 10 CN o 1 /903 10 CONN +00
O NET LOADS *EXTERNAL SOURCE*

MRDOS X [4:3 8TCCBI1X 41 CN 0 1 /7907 &1 CONN «00

MRDOS X ca CBOO2MHD 4 CN ] 1 /901 4 CONN <00
0 NET LOADS *EXTERNAL SOURCE®

MRPO9 X (8 BTCCB1X 42 CN 0 1 /907 42 CONN .00

MRDOQ X C8 CBOO2MHD 7 CN 1] 1 /901 7 CONN «00
0 NET LOADS *EXTERNAL SOURCE®*

w10 X Cc8 BTCCB1X 43 CN (1] 1 /907 43 CONN <00

MRD10 X 8 CBOO2MHD 9 CcN 0 1 /901 9 CONN +00
O NET LOADS *EXTERNAL SOURCE®*

MRD11 X cB 8TCCB1X 44 CN 0 1 /907 44 CONN «00

MRD11 X CB CBOOLIMHD 67 cN 0 1 /903 67 CONN .00
QO NET LOADS *EXTERNAL SOURCES®*

MRN12 X 8 B8TCCB1X 45 CN 1] 1 /937 45 CONN «00
O NET LOADS *EXTERNAL SOURCES

MREST X C8 BTCCB1X 76 CN 0 1 /907 7¢ CONN .00

MREST X cB CBOO6MHD 8 CN [} 1 /904 8 CONN 00
O NET LOADS *EXTERNAL SOURCE®*

MREST- XA [of:} CBOO6MHD 40 CN [} 1 /904 40 CONN .00

MREST- XA (B CBOO3MHD 70 CN 0 1 /902 70 CONN <00

MREST- XA Cc8 tBoo2MHD 67 CN 0 1 /901 67 CONN «00
O NET LOADS *EXTERNAL SOURCE#*

MRSMHN xa ce CB004MHD 67 CN 0 1 /7906 67 CONN 00

MRS MHD XA C8 CBOOSHHD 74 CN 9 1 /935 74 CONN +00

MRS MHD XA CB CBOOLIMHD  S4 N 0 1 7903 54 CONN «00
0 NET LOADS #*EXTERNAL SOURCE#*

MRSMHD- XA  CB CBOO4MMD 46 CN [ 1 /7906 46 CONN +00

MRSMHN- XA (B CBOO6MHD 13 CN ] 1 /904 13 CONN .00

MRSMHD - XA cB CBO0 1MHD 18 CN [+] 1 /7903 18 CONN .00

HRSMHT - XA 8 CBO03MHD 18 CN 0 1 /902 18 CONN <00

MRSMHD- XA  CB CBOO2MHD 18 CN [] 1 7901 18 CONN <00
O NET LOADS *EXTERNAL SOURCE®

MWDC K- XA cB CBOOSMHD 28 CN [} 1 /905 28 CONN .00

MWOCK - XA CB CBOO3MHD 17 CN 0 1 7902 17 CONN +00
O NET LDADS *EXTERNAL SOURCE®*

MWNCKA2- XA (B CBOOIMHD 39 N ] ’ 1 /903 39 COonN «00

MWDCKA2- XA  CB CBOO3MHD 47 CN [} 1 7972 47 CONN «00
0 NET LOADS $EXTERNAL SOURCE®

MWDSEL~- XA (B CBOOSMHD 53 N [ 3 /905 53 CONN <00

MWDSEL- X4 (B CROOGMHD 16 N 0 1 7904 16 CONN .00

MMDSEL- XA CB CBOO3MHD 22 CN [] 1 /902 22 CONN «00
O NET LDADS *EXTERNAL SOURCE®

MWNOO/MHD XA  CB CBOO4MHD 35 CcN 4] 1 /906 3% CONN .00

MWDOO/MHD XA CB CBJOSMHD 31 CN 0 1 /905 31 CONN «00

MWDOO/MHD X4  CB CBOOSMHD 11 N "] 1 /904 11 CONN .00
O NET LOADS $EXTERNAL SOURCE®

MWDOL/MHD XA (B CBOOSMHD 30 cN o 1 /905 30 CONN <00

wWNO/MHN XA  CR CBOOGMHD 10 CN 0 1 /904 10 CONN .00
O NET LOADS ®EXTERNAL SOURCE®

MWD02/%HN XA (B CBOOSMAD 29 CN [} 1 7905 29 CONN =00

MWN0?/MHD XA (B CBOO6MHD 9 N [ 1 7904 9 CONN -00
O NET LOADS *EXTERNAL SOURCE®*

MWDO3/MHD XA  CB CBOOSMHD 32 CN 0 1 /905 32 CONN <00

MWNO3/MHN XA (B CBOO6MHD 12 N 0 1 /904 12 CONN .00
O NET LOADS ¢EXTERNAL SOURCE®*

NSCTF ¥a (R CBOOAMMD 4S5 CN 0 i /906 45 CONN .00

NS(F xa (B CBUOLMAL 16 CN 0 1 /903 16 CONN .00
O NET LOADS ®EXTERNAL SOURCE®

NSRB- x4 8 CBI04MHD 43 N 0 1 /906 43 CONN +00

NS88- X4  CR CBOO1IMHD 1S N 0 1 7933 15 CONN .00
O NET LOADS *EXTERNAL SOURCE#

NXSFRFL] XA (4.3 CBOOGMHD 38 CcN [} 1 /906 38 CONN «00

NXSFSELT XA R CBJOSMHD 3s CN 0 1 /905 35 CONN «00
O NET LNADS #*EXTERNAL SOURCE®

NXSFSFL2 xa (B CBOO4MHD 40 CN [ 1 /906 40 CONN .00
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NXSESEL2 XA c8 CBOOSMHD 37 CN 0 1 /905 37 CONN .00
0 NET LOADS *EXTERNAL SOURCE*
NXSESEL3 xA ce CBOO4MHD a7 CN o] 1 /606 37 CONN .00
NXSESEL3 XA cB CBOOSMHD 34 CN Q 1 /905 34 CONN .00
0 NET LOADS *EXTERNAL SOURCE®
NXSESEL4 XA c8 CBOOAMHD 42 CN [1] 1 /906 42 CONN .00
NXSESEL4 XA c8 CBJI05MHD 39 CN ) 1 /905 139 CONN .02
0 NEY LOADS *EXTERNAL SOURCE*
NXSESELS XA cs CBOO4MHD 44 N 0 1 /906 44 CONN .00
NXSESELS XA cB CBOOSMHD 40 N 0 1 /905 40 CONN .03
0 NET LOADS *EXTERNAL SOURCE*
NXSESEL6 XA c8 CBO0O4MHD 41 CN [} i /906 41 CONN «03
NXSESEL6 XA c8 CBOOSMHD 38 CN 0 1 /905 38 CONN .00
QO NET LNADS *EXTERNAL SNURCE#*
OFLIN/D- XA c8 CBOO6MHD 48 CN 0 1 /904 48 CONN .00
OFLIN/D- XA cB8 CBOO2MHD 73 CN 0 1 /931 73 CONN .00
0 NET LOADS *EXTERNAL SOURCE®*
JPCOMP/N- XA [o1:} CBOOGMHD 50 N o 1 /904 SC CONN .00
OPCOMP/D- XA cB CBOO3MHD T4 N 0 1 7932 14 CONN .00
0 NET L0DADS *EXTERNAL SQURCE*
PARER X c8 BTCCBI1X 46 CN 0 1 /907 46 CONN .00
0 NET LNADS *EXTERNAL SOURCE®*
PARERR - c8 BTCCBOX 75 N Q 1 /912 75 CONN .00
PARERR- c8 BTCCB1X 417 CN [} 1 /907 47 CONN .00
0 NET LOANS *EXTERNAL SOURCE#*
PARFLG/Q XA cs CBOO1MHD 58 CN 0 1 /903 58 CONN «00
PARFLG/Q XA ce CBJIO3MHD 69 N [} 1 /902 69 CONN .00
0 NET LNADS *EXTERNAL SOURCE®
PARFLG/Q- XA c8 CBOO 1MHD 57 N [} 1 /903 57 CONN .00
PARFLG/Q- XA ca CBOO3MHD 68 N 0 1 /902 68 CONN .00
O NET LOADS *EXTERNAL SOURCE*
PLR) XA (o] CBOO4MHD 19 CN ) 1 /906 19 CONN .00
PLR1 XA cB CBOO2MHD 13 CN ] 1 /931 13 CONN 00
0 NET LNADS *EXTERNAL SOURCE*
PROGER/N- XA cs CBOO4MHD 73 CN 0 1 /906 73 CONN .00
PRNGEP /D~ XA c8 CBIO6MHD 45 CN o 1 /934 45 CONN .00
0 NET LOADS *EXTERNAL SOURCE®*
PROGER/DA-XA cB CBI04MHD 59 CN [} 1 /906 59 CONN .00
PROGER/DA-XA 8 CBOO3MHD 56 N o 1 /902 56 CONN .00
0 NET LOADS *EXTERNAL SOURCE*
RBUFUL/Q- XA B CRIOIMHD 38 CN o 1 /903 38 CINN .00
RBUFUL/Q- XA (4] CBOO3MHD 46 N [} 1 7902 46 CONN .00
0 NET LOADS *EXTERNAL SOURCE®
RDATA XA c8 CBOOSHMHD 71 CN 0 1 /905 T1 CONN .02
ROATA XA c8 CBOO IMHD 53 CN [} 1 7903 53 CONN 00
O NET LOADS *EXTERNAL SOURCE*
RDATAP XA fol.) CBOO1MHD 60 N [¢] 1 /933 60 CONN .00
RDATAP X4& c8 CBOO2MHD 69 CcN 0 1 /901 69 CONN .00
0 NET LOADS *EXTERNAL SOURCE®
_DCK - xa (o] CBOO 1 MHD 24 CN [ 1 /903 24 CONN «00
ROCK - XA 9] CB0024HD 36 < [¢] 1 /901 36 CONN .00
0 NET LOADS *EXTERNAL SNURCE»
RDIDCOM XA ce CB0OO04MHD 66 CN 0 1 /906 66 CONN .00
RDIDCCM XA B CBOO1IMHD 51 CN 0 1 /933 51 CONN «J0
ADIDCOM XA cs CBOO3MHD 61 CN 0 1 /992 61 CONN .00
0 NET LOADS *SXTERNAL SOURCE*
RDIDCOY- XA cB CBOO1MHD 27 N [} 1 /903 27 CONN .00
ROIDCOM- X4 ce CROO3IMHD 29 N [¢] 1 /802 29 CONN .00
RNIDCOM- XA [4:] CBOO2MHD 42 N 0 1 /7901 42 CONN <20
O NET LDADS *®EXTERNAL SOURCE=
RONPFLG/Y XA cs CBOO4MHD 53 CN 0 1 /906 53 CONN .00
RDOPFLG/J XA CcB CBOO3mMHD 36 CN 0 1 /902 36 CONN 00
0 NEY LOADS *EXTERNAL SOUKCE*
READY X o] BTYCCB3X 60 CN 0 1 /910 6GC CONN .00
READY X cs8 CBI05MHD 10 CN 0 1 /905 10 CONN «00
0 NET LOADS *EXTERNAL SODURCE*
READYMHD XA ot CBOOSMHD 69 N o 1 /905 69 CONN .00
PEADYMUYD XA cs CBOO3MHD 41 CN [} 1 /902 41 CONN .00
REANDYMHD XA c8 CBOO2MHD 46 N [} 1 /901 46 CONN 00
O NET LOADS #FXTERNAL SOURCEs
QESET~ cs BTCCBOX 31 CN [} 1 /917 31 CONN .20
RESET - cB BTCCB1X 48 N 0 1 /971 48 CONN +00
O NET LOADS #EXTERNAL SQURCE=
RESETA- X c8 BYCCB3X 61 CN [} 1 /910 61 CONN .00
RESETA- x c8 BYCCB2x 51 CN 0 1 /938 51 CONN .00
RESETA- X cs8 BTCCB1X 49 N Q 1 /9C7 49 CONN .00
0 NET LOADS *EXTERNAL SOUFCE#
RFOYTOO- X 8 BTCCB2X 52 CN ] 1 /908 52 CONN .00
RFOUTOO~ x c8 BTCCRIX 50 CN ] 1 /931 50 CONN «00
RFOUTO0- X CB CROO4MHD 8 N 0 1 /906 8 CONN .09
RFOUYTOO- X ce CBOO6MHD 3 CN [} 1 /7904 3 CONN .02
0 NET LNADS *FXTERNAL SOURCE*
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RFOUTOL~ x cs BTCCB2X 53 CN (] 1 /938 53 CONN .00
REQUTOL~ X c8 BTCCB1X 51 CN )] 1 /907 51 CONN .00
RFOUTO1-~ X 8 CBOO04&MHD 11 CN [+] 1 /906 11 CONN «00
RFOUTOL - X (4 ] CBOO6MHD 4 CN o 1 /904 4 CONN «00
O NET LOADS #EXTERNAL SOURCE®*
RFOUTO2- x ce BYCCB2X 54 CN [s] 1 /908 54 CONN «00
RENUTO2- X c8 BYCCBIX 52 (4,] ] 1 /907 52 CONN .00
RFCUTO2- X cB CBOO4MHD 16 CN 0o 1 /906 16 CONN 00
RFOUTO2- X cs CBOOGMHD 7 CN 4] 1 /904 7 CONN «00
0 NET LOADS *EXTERNAL SOURCE*
RFOUTO2- X 4.3 8TCCB2X 55 CN 0 1 /908 55 CONN «00
RFOUTO3- X cs BTCCBIX 53 N 0 1 /907 53 CONN .00
RFOUTOY- X cn CBOO4MHD 14 CN ] 1 /906 14 CONN «00
RFOUTO3- X CcB CBOO6MHD 5 o] 0 1 /904 5 CONN «00
0 NET LOADS *EXTERNAL SOURCE®*
RFEOUTO04~ X 4.1 BTCCB2X 56 CN ] 1 /908 56 CONN +00
AFQUT 04~ X 4.3 BYCCB1X 54 CN 0 1 7907 54 CONN <00
RFOUTOA~ X c8 CBOO4MHD 5 CN ] 1 /1906 5 CONN «00
RFOUTO4- X cB CBOOSMHD 6 CN o 1 /905 & CONN «00
0 NET LOADS *EXTERNAL SOURCE*
RFOUTOS~ X 4.} BYCCB2X 57 CN o 1 /908 57 CONN «00
RFOUTOS- X c8 8TCCBLIX 55 CN 4] 1 7907 55 CONN «00
RFNUTOS- X cs CBOO4MHD 10 CN 0 1 /906 10 CONN «00
RFOUTOS5- x 8 CBOOS5MHD 9 CN o 1 /905 9 CONN 00
O NET LOADS *EXTERNAL SOURCE®*
RFOUTO6- X 1.1 BTCCB2X 58 CN 0 1 /7908 58 CONN «00
RFOUTO6- X cB BTCCHBIX 56 CN 0 1 /907 Sé6 CONN .00
RFOUTO6- X cs CBOO4MHD 4 CN ] 1 /906 4 CONN «00
RFOUT 06~ X cs CBOOS5MHD 5 CN [} 1 /905 S CONN 00
O NET LDADS *EXTERNAL SOURCE*
RFCUTOT- X c8 87CCB2X 59 CN ) 1 /908 59 CONN «00
RFOUTOT- X cB BTCCB1X 57 N o 1 /907 57 CONN .00
QFOUTOT- X 4.} CBOOSMHD 13 CN [} 1 /905 13 CONN 00
RFOUTOT- x 8 CBOO1MHO 6 CN [ 1 /903 6 CONN .00
O NET LODADS *EXTERNAL SOURCE*
RFOUTOR~ X c8 BTCCB2X 60 CN 0 1 /908 60 CONN «00
RFOUTOR- X cs 8TCCB1X 58 CN 0 1 /907 S8 CONN 00
’FCYTOR- X CR CBOOSMHD 14 CN [ 1 /905 14 CONN <00
O NET LOADS *EXTERNAL SOURCE®*
RFOUTO9~ X ce BTCCB2X 61 CN [+] 1 /908 61 CONN «-00
RFOUTO9- X cB BYCCBLX 59 CN 0 1 /907 59 CONN «00
RFQUTO9- X <8 CBOOSMHD 4 CN 0 1 /905 4 CONN <00
O NET LOADS *EXTERNAL SOURCE*
REOUT10~ X cB BTCCB2X 62 CN [} 1 /908 62 CONN .00
RFOUT10- X cs BTCCBLX 60 CN 0 1 /907 60 CONN «00
RFNUT 10~ X CcB CBOOSMHD 15 CN 9 1 7905 15 CONN .00
0 NET LOADS ®EXTERNAL SOURCE*
RFOAUTIL- X cB 8TCCB2X 63 N [} 1 /7908 63 CONN <00
RFOUTIL~ X cB BYCCBLIX 61 CN 0 1 /907 61 CONN .00
RFOUTIL- X c8 CBOOSMHD 8 CN ] 1 /905 8 CONN «00
O NET LOADS *EXTERNAL SOURCE®*
RFOUTI2- x c8 BTCCB2X 64 CN 0 1 /908 64 CONN «00
RFNUT12- X cB 8TCCBIX 62 CN o 1 /907 62 CONN «00
RFOUTL2~ X c8 CBOOSMHD 12 CN ] 1 /905 12 CONN .00
O NET LOADS SEXTERNAL SOURCE*
RFOUT13~ X cs BYCCB2X 65 CN L] 1 7908 65 CONN .00
RFOUT]3~ X c8 BTCCBLX 63 CN 0 1 7907 63 CONN «00
RFCUT]3- x cB CBOOS5MHD 7 CN 0 1 /905 17 CONN <00
0 NEY LOADS *EXTERNAL SOURCE#*
RFNUT 146~ X c8 BTCCB2X 66 % 0 1 /908 66 CONN «00
RFOUT] 4~ x cs BTCCBIX 64 CN L) 1 /907 64 CONN .00
RFOUT14- X cs CBOOSMHD 3 CN o 1 /905 3 CONN .00
0 NET LOADS *EXTERNAL SOURCE®
RENUTLS5- X cB BTCCR2X 67 CN [} 1 /7908 67 CONN «00
RFOUTLS- X ca BTCCBIX 65 N 0 1 /997 65 CONN «00
RFOUT]5- X [o:] CBOOSMHD 16 CN 4] 1 /905 16 CONN 00
0 NET LOADS *EXTERNAL SOURCE*
QFFADNDY X c8 BTCCB3X 62 N 0 1 /910 62 CONN .00
RFPAND1 X cB BTCCBLX 66 CN o 1 /907 66 CONN +00
O NET LOADS *EXTERNAL SOURCE=*
RFWANNY X 4] BTCCB3X 64 CcN o 1 /910 64 CONN «00
RFWANDI X c8 BTCCBLX 68 CcN o 1 /7907 68 CONN «00
0 NET LOADS *EXTERNAL SOURCE=
RF4EN X c8 BTCCB3X 65 CN o 1 /7910 65 CONN 00
RF4FEN X 4 CBOO3MHD 3 CN ] 1 /7902 3 CONN 00
O NET LOADS *EXTERNAL SOURCE*
RG/Q XA cha CB001MHD 56 CN 0 1 /7903 56 CONN =00
2G/0 x4 (8 CBJO2MHD 64 N o 1 /901 64 CONN «20
O NET LOADS SEXTERNAL SOURCE®
RG/Q- XA c8 CBOO1MHD 55 CN [} 1 /903 55 CONN .00
°c/0- XA ce CBO02MHD 63 N 0 1 7931 63 CONN .00
0 NET LOADS #EXTERNAL SOURCE=
RTS/3/w X4 [4:] CROO3MAD 48 CN 0 1 7302 48 CONN <00
QTS/R/W XA c8 CBJ02MHD 51 CN 0 1 /901 51 CONN «J0
0 NET LOADS *EXTERNAL SOURCE®
RYSWP /N XA cB CRO03MHD 37 N 0 1 7902 37 CONN .00
PYSWR/) x4 (B CBOO2MHD 45 CN [} 1 7901 45 CONN .00
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0 NET LOADS *EXTERNAL SOURCE®*
RYSHWR/ G~ XA [} CBOO3IMHD 65 CN 0 1 /902 65 CONN «0d
RYSWR/0Q- XA cB CBOO2MHD 65 CN 0 1 /901 65 CONN .00
0 NET LDADS *EXTERNAL SNURCE*
SCLOCK X cB BYCCB1X 69 N 0 1 /9C7 69 CONN +00
SCLOCK x c8 CBOO2MHD 11 CN [} 1 /901 11 CONN .00
O NET LNADS *EXTERNAL SOURCE#*
SC4/0- x cs BTCCR3X 66 CN o 1 /910 66 CONN .00
SCa4/Q- X cB BTCCBIX 70 N o] 1 /907 10 CCONN «0)
O NET LNANS *EXTERNAL SOURCE*
SC4,5- x cs BTCCB3X 67 CN o] 1 /910 67 CONN .00
SC4&y5- X cB BTCCB2X 68 CN <] 1 /908 68 CONN «00
O NET LOADS ®EXTERNAL SOURCE#*
SCS5/0Q X cs BYCCB3X 68 cN 4] 1 /910 68 CONN .00
scs/Q X c8 B8TCCB2X 69 CN 0 1 /908 69 CONN <00
0 NET LOADS *EXTERNAL SOURCE®*
$C5/0- X cs BTCCB3X 63 CN [+] 1 /910 63 CONN <00
SC5/Q- X ce BTCCBIX 67 CN o 1 /907 67 CONN 00
0 NEY LOADS *EXTERNAL SOURCE*
SH15 xa cs CBOO5MHD 51 CN 0 1 /905 51 CONN 03
SHLS xa cs CBOO1MHD 21 CN ] 1 /%03 21 CONN <023
0 NET LOADS *EXTERNAL SOURCE®
SIGSTA/Q- xA cB CBO04MHD 52 CN o 1 /916 S2 CONN .00
SIGSTA/Q- XA cB CBOO1MHD 30 CN 4] 1 /903 30 CONN +00
O NET LOADS *EXTERNAL SOURCE*
SIGSTAR/Q Xa cs CBOO4MHD 60 N o 1 /906 60 CONN «00
SIGSTAR/Q XA CB CBOO1MHD 45 CN 0 1 /903 45 CONN 00
SIGSTAAR/Q XA (o} CBOO3MHD 57 CN o] 1 /902 S7 CONN <00
0 NET LOADS $EXTERNAL SOURCE®*
SIGSTAL/Q XA c8 CBOO4MHD 61 CN 0 1 /906 61 CONN .00
SIGSTA1/Q XA cB CBOO2MHD 59 CN ] 1 /901 59 CONN 00
O NET LOADS *EXTERNAL SNURCEx
SKNPFLG/S XA 4 CBOO4MHD 68 CN 0o 1 /906 68 CONN .00
SKOPFLG/J XA c8 CBOO3MHD 66 CN o] 1 7902 66 CONN <00
0 NET LOADS *EXTERNAL SOURCE*
SKOPFL5/K XA cs CRO03MHD 67 CN 0 1 /902 67 CONN .00
SKOPFLG/K XA cs CBO02MHD 66 CN ) 1 /901 66 CONN «00
0 NET LNADS *EXTERNAL SOUPCE=*
SKOPFLG/Q XA [4: éBOOBMHD 51 CN o 1 /902 S1 CONN «00
SKOPFLG/Q XA cB CBOO2ZMHD 54 N 0 1 /901 5S4 CONN .00
0 NET LOADS ®EXTERNAL SNURCE#*
SKOPFLG/Q-XA cB CBI03MHD 43 CN 0 1 /902 43 CONN .00
SKOPFLG/Q-XA ] CBOO2MHD 48 CN 0 1 /901 48 CONN «00
0 NET LOADS *EXTERNAL SOURCE=
SK1/Q- X4 cs CBOOLMHD 25 CN o 1 /903 25 CONN «00
SK1/0- xa c8 CBOO2MHD 38 CN ] 1 /901 38 CONN +00
0 NET LOADS *FXTERNAL SNURCE=*
SK2/4 XA B8 CBJI04MHD 56 CN 0 1 /906 56 CONN «00
SK2/4 XA cs CBOO2MHD 56 CN ) 1 /901 56 CONN 00
O NET LOACS *EXTERNAL SOURCE=
SK2/7K xa cs CBOO04MHD 51 CN [ 1 /906 S1 CCNN «00
SK2/7K XA €8 CBJ03MHD 27 CN o] 1 /902 27 CONN .00
SK2/K XA Cca CBOO2MHD 40 cN [¢] . 1 /901 40 CONN <00
0 NET LOADS ®EXTERNAL SDURCE*
SKk2/0- XA c8 CB004MHD 50 CN bl 1 /906 50 CONN +00
SK2/0- XA [4.] CBOO1MHD 26 CN 0 1 /903 26 CONN <00
SKk2/7Q- XA cB CBO02MHD 39 N [} 1 /%01 39 CONN +00
0 NET LNADS *EXTERNAL SOURCE*
SRO/J xa cB CBO06MHD 33 CN [ 1 /904 33 CONN .00
SRO/J XA cB C(B003MHD %0 N 0 1 /992 40 CONN «03
O NET LNADS =EXTERNAL SOURCE#*
SRO/K XA cs CBJ01MAD 32 CN [} 1 /903 32 CONN .00
SRO/K XA c8 CBOO3MHD 34 CN o] 1 /972 34 CONN .00
O NET LOADS *EXYERNAL SNURCE=
SR1/4 XA c8 CRJI03MHD 32 N Q 1 /902 32 CONN .00
SR1/4 xa cB CBOO 2MHD 44 N o 1 /901 44 CONN .00
0 NET LOADS *EXTERNAL SNURCE®
SrR1/0 XA B CBIOLIMHD 65 CN ] 1 /913 65 CONN «00
SR1/0Q XA cB CBJI03IMHD 63 N 0 1 /7972 63 CINN «02
SR1/0Q XA c8 CRJIO2MHD 61 CN o] 1 /991 61 CONN .00
0 NET LOADS *EXTERNAL SNURCE®
SR1/70Q- XA cB CBOOSMHD 67 CN Q 1 /905 67 CONN .00
SR1/70Q- x4 cB CBJ02MHD 43 CN Q 1 /901 43 CNNN .00
O NET LOANS *EXTERNAL SNURCE#
STATRUSY X CcR BYCCB3X 70 CN ) 1 /910 70 CONN .00
STAYRUSY X c8 8TCCB2X 71 N [¢] 1 /908 71 CONN .02
STATRUSY X B CBI05MHD 11 CN ) 1 /7905 11 CONN 00
STATAUSY X c8 CRIO2MHD 6 CN ) H /971 6 CONN «J0
0 NET LNANS *EXTERNAL SOURCE®*
STATRUYSY- XxA cs CRO03MHD 28 N [} 1 /902 28 CONN «00
STATRUSY- Xa cB CROQ2MHD 41 CN [ 1 /901 41 CONN .00
O NET LOADS *EXTERNAL SNURCF®*
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STATEN- X <8 BTCCB3X kA CN 0 1 /910 71 CONN «00
STATEN- X cB BTCCB1X 71 CN ] 1 /N7 T CONN «00
STATEN- X c8 CBOOG6MHD 6 CN V] 1 /904 6 CONN «00
O NET LOADS *EXTERNAL SOURCE®
STATR1MK~ XA [4:} CROO6MHD 49 CN 0 1 /904 49 CONN <00
STATR]ICK- XA cB CBOO2MHD T4 CN 0 1 /901 74 CONN <00
O NET LOADS *EXTERNAL SOURCE®*
STATR3CK~- XA cB CBOO6MHD 25 CN ] 1 /904 25 CONN «00
STATR3CK- XA cs CBO02MHD 32 CN 0o 1 /7901 32 CONN «00
0 NEY LOADS *EXTERNAL SOURCES®
STATSEL- XA c8 CBOOSMHD 52 CN o 1 /905 S2 CONN +00
STATSEL- XA ce CBOO6MHD 15 cN ] 1 /904 15 CONN «00
0 NET LOADS *EXTERNAL SOURCE®*
STATO4- XA cs CBOOSMHN 55 CN 1] 1 /905 55 CONN « 00
STATO4~ XA cs CBOO6MHD 18 CN /] 1 /904 18 CONN «00
O NET LOADS *EXTERNAL SOURCE®
STATOS- XA cB CBOOSMHD 54 CN [+] 1 /905 54 CONN «00
STATO5- XA c8 CBOO6MHD 17 N [+] 1 /904 17 CONN <00
O NET LOADS *EXTERNAL SOURCE®
STATO6- XA cB CBOOSMHD 57 N 0 1 /905 S7 CONN 00
STATO6- XA cB CBOO6GMHD 20 CN [} 1 /904 20 CONN «00
O NEY LOADS *EXTERNAL SOURCE®*
STATO7- XA cs CBOOSWHD 56 CN 0 1 /905 Sé CONN «00
STAYO7- XA cB CBOOG6MHD 19 CN ] 1 /7904 19 CONN +00
0 NET LOADS *EXTERNAL SOURCE®
STATO8- xa cB CBOOSMHD 59 CN [+] 1 /905 59 CONN »00
STATOB- XA c8 CBOO6MHD 22 CN 0 1 /7904 22 CONN «00
O NET LOADS *EXTERNAL SOURCE®
STAT10- XA c8 CBJOSMHD 61 CN ] 1 /905 61 CONN «00
STAT10- XA c8 CBOO6MHD 24 N ] 1 /904 24 CONN «00
O NET LOADS *EXTERNAL SOURCE®
STAT11- XA ce CBOOSMHD 60 CN ] 1 /905 60 CONN «00
STAT11- XA cs CROO6MHD 23 CN [ 1 /904 23 CONN +00
O NET LOADS *EXTERNAL SOURCE*
STAT12- XA cs CBOOSMHD 63 CN 0 1 /905 63 CONN .00
STAT12- XA cs CB002MHD 29 CN o 1 /901 29 CONN .00
O NET LOADS ®EXTERNAL SOURCE®
STAT13- Xxa ch CBOO5SMHD 62 CN o 1 7905 62 CONN .00
STAT13- Xa ce CBOO2MHD 28 CN ] 1 /901 28 CONN «00
0 NET LOADS *EXTERNAL SOURCE®
STAT14- XA CR CBOOSMHD 65 CN ] 1 /7905 65 CONN «00
STAT14~ XA cB CBOO2MKHD 31 CN 9 1 /7991 31 CONN. «00
O NET LOADS *EXTERNAL SOURCE*
STAT1S~- XA of:} CB00SMHD 64 CN [}] 1 /905 64 CONN «00
STATYS5- XA cB CBOO2MHD 30 CN 0 1 /901 30 CONN <00
O NET LOADS *EXTERNAL SOURCE®*
ST1/73 xa cs CBOO6MHD 37 CN [+] t /7904 37 CONN .00
3Ti/d XA 8 CB002MHD 58 CN o 1 /901 58 CONN .00
O NET LOADS *EXTERNAL SOURCE®
ST1/749~ XA c8 CBOO6MHD 30 CN 4] 1 /904 30 CONN «00
STY/ 9~ XA cs CBOO2MHD 37 CN [} 1 /901 37 CONN «00
O NET LOADS *EXTERNAL SOURCE®*
SW1/Q XA ce CRJI01MHD 42 CN 0 1 /903 42 CONN .00
SW1/0 XA cs CBI03IMHD 52 N [+] 1 /902 S2 CONN «00
O NET LOADS *EXTERNAL SOURCE®
Sw2 Xa cB CBO0SMHD 50 CN ) 1 /905 SO CONN +00
SwW? X4 €8 CBOO3MHD 21 CN o 1 /7902 21 CONN .00
O NET LOADS *EXTERNAL SOURCE=
SW2/0- xa cB CB8001MHD 31 CN ] 1 /903 31 CONN .00
SW2/0- XA (] CB003MHD 313 CN 4] 1 /7902 33 CONN «00
O NET LOADS *EXTERNAL SOQURCE®
SYCKMHN X4 B CBO04MHD 18 CN o 1 /906 18 CONN «00
SYCKMHD X8 [} CBOO1MHD 9 CN 0 1 /903 9 CONN <00
SYCKMHN XA cB CBOO3MHD 10 CN 0 1 /902 10 CONN +00
SYCKMHN XA B CBOO2MHD 12 CN [} 1 7901 12 CONN «00
O NET LOADS *EXTERNAL SOURCE®*
SYCKMHN- XA (2] CBOOGMHD 74 N 0 1 /906 T4 CONN +00
SYCKMHD~ X8 cB CRO06MHD 14 CN ] 1 /904 14 CONN .00
SYCKMHD - XA ca CBOOLIMHD 19 CN ] 1 /903 19 CONN .00
SYCKMHD- X8 ChR CROO3MHD 19 N o 1 /902 19 CONN «00
SYCKMHN- XA ce CBOO2MHD 19 CN 0 1 /901 19 CONN +00
O NET LOADS *EXTERNAL SOURCE®
SYCKMHNG XA ce CBOOGMHD “7 CN o 1 /906 47 CONN +00
SYCKMHIY XA (4] CRO0O3MHD 20 CN ) 1 /902 20 CONN .00
SYFKMHD x4 (R CRO02MHD 20 cN ] 1 /901 20 CONN .00
O NET LOADS *EXTERNAL SOURCE®
SYCL - x [ BYCLAR3X 72 N ] 1 7910 72 CONN «00
SYCL - X (B BTCCRA2X 72 N o 1 /908 72 CONN .00
SYCL - X €8 BTCCBLX 73 CN o 1 /907 713 CONN .00
O NEY LOADS *EXTERNAL SOURCE®
SYNC LK XA R CBOO4GMHD 63 CN 4] 1 /906 63 CONN .00
SYNCLK XA CcB CBOGSMHD 70 CN 0 1 /7905 10 CONN +«00
SYNTLK XA CB CROOIMHD 48 cN o 1 /903 48 CONN »00
O NFT LDADS *EXTERNAL SOURCE#*

-
-
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PIN CIRCUIT DEVICE PIN WIRE PIN (494 N+ BLOCK  LOCATION WIR ING A IRE
SIGNATURE TYPE NAME NAME CODE FUNC FREQ. LOAD NUMRER  MAME PIN COMMENT LENGTH
SYNR/Q- xa c8 CBOO1MHD 40 N [¢] 1 /203 40 CONN .00
SYNR/Q- XA c8 C8002MHD 52 CN o 1 /901 52 CONN .00
O NET LOADS *EXTERNAL SOURCE®
TERM- xA c8 CBOO6MHD 34 CN 0 1 /7904 34 CONN «00
TERM- XA 8 CBJIO3MHD 42 N 0 1 /902 42 CINN «02
TERM- XA c8 CBOO2MHD 47 CN 0 1 /901 47 CONN +00
O NET LOADS *EXTERNAL SOURCE®*
TWOSC X ca BTCCR3X 73 CN 0 1 /%910 73 CONN 00
THOSC X 4.} CBOO1MHD 3 N 0 1 /903 13 CONN .02
0 NET LOADS *EXTERNAL SOURCE#
UNSKFSETENXA c8 CBO04MHD 54 CN 0 1 /906 54 CONN <00
UNSKFSETENXA c8 CROO3MHD 50 N 0 1 /902 50 CONN «00
UNSKFSFTENXA (4.} CROO2MHD 53 N 2 i /901 53 CONN + 00
O NET LDADS *EXTERNAL SOURCE®*
UPHN/Q XA €8 CBJI01MHD 37 CN 0 1 /903 37 CONN .00
UPHD/Q XA cB CBOO2MHD 50 CN 0 1 /901 5¢C CONN +00
0 NET LOADS *EXTERNAL SOURCE*
wC=0/9 XA 8 CBOOSMHD 66 CN 0 1 /935 66 CONN «00
WC=0/0 XA [4:] CBOO6GMHD 31 CN 4] 1 /904 31 CONN .00
WC=0/Q XA s CBOO3MHD 26 CN V] 1 7502 26 CINN «00
O NET LNADS *EXTERNAL SOURCE*
WCHK /Q- XA ce CBO03MHD 45 CN 0 1 /902 45 CONN .00
WOHK/ Q- XA ce CBOO2MHD 49 N 0 1 /901 49 CONN .00
O NET LOADS *EXTERNAL SOURCE®
WONTK XA c8 CBO01IMAD 59 CN 0 1 /903 59 CCNN .00
WONC K X4 c8 C8)02MHD 68 CN ) 1 /901 68 CONN 00
O NET LNADS *EXTERNAL SOURCE*
wG/Q XA [4:3 CB)IO1MHD 61 N 0 1 /933 61 CONN «00
WG/ XA cs CBOO2MHD 10 CN [} 1 /901 70 CONN .00
O NET LOADS *EXTERNAL SOURCE=*
WLKOUT/0 XA cs CBOO4MHD 49 CN o 1 /906 49 CONN «00
WLKOUT/Q XA cB CBOOSMHD 49 CN 0 1 /905 49 CONN » 00
O NET LOADS *EXTERNAL SOURCE*
WLKTON/N- XA cs8 CBJI04MHD 70 CN [ 1 /906 70 CONN +00
WLKTON/D~- XA 4] CBI06MAD 41 CN o 1 /904 4! CONN «20
O NET LDADS *EXTERNAL SOURCE*
WOMKDR/Q- XA ca CB801MHD 23 N o] 1 /903 23 CONN «0)
WOMKOR/Q- XA c8 CBOO3MHD 25 CN 4] 1 /902 25 CONN «20
0 NET LOADS *EXTERNAL SNURCE*
WAMKSR x4 o] CBIOIMHD 22 N [¢] 1 /303 22 CONN <00
WOMK SR XA cs CBOO3MHD 24 CN o 1 /902 24 CINN .00
O NET LNADS *EXTERNAL SOURCE#*
L3 xa o) CBOO6MHD 38 N 0 1 /934 38 CONN «09
WPS XA B CBIO2ZMHD 60 cN 0 1 /901 60 CONN 00
N 0 NET LOADS *EXTERNAL SOURCE®
WRIDCOM XK 4] CBOO4MHD 62 CN o 1 /906 62 CONN .00
WRIDCOM xa 4] CRBO03MHD 60 CN 0 1 /902 60 CONN «00
O NET LOADS *EXTERNAL SNURCE#
WRTOPFLG/QXA cB CBO04MHD 57 N 0 1 /906 57 CONN «00
WRTNPFLG/QX A 8 CBOOSMHD 35 N 0 1 /904 35 CONN .00
WRTNPFLG/QXA c8 CBOO3MHD 53 N 0 1 /902 53 CONN «00
O NET LOADS *EXTERNAL SOURCE#*
LERD] 6 x ce BTCCB2X 73 CN [} 1 /908 73 CONN .09
O NET LOADS *EXTERNAL SOURCEW
IERNB X ce BTCCB2X T4 CN 0 1 /908 74 CONN 00
LERCE X (4.} CBOO4MAHD 7 CN 0 1 /906 7 CONN 00
1ERNS x c8 CRIO1MHD 5 CN ] 1 /903 5 CONN .00
LERCS X cn CB203MHD 6 CN 0 1 7902 ¢ CONN .00
O NET LOADS *FXTERNAL SOURCE®
31/764510N4L 8 CROCG4MHD 39 N 0 1 /906 39 CONN <20
3174451GNAL 8 CBOOSMHD 36 CN 0 1 /905 36 CONN <03
31/44S1GNAL B CROO1MHD 68 N o 1 /802 68 CONN «00
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LOCATION /901 CIRCUIT TYPE CB 8LOCK 1 GATE
1 CONN | 2 CONN ] 3 MPRE SET- CB002MHD COMN
4 MRDOB X CBOO2MHD CONN ] 5 sUSY- X CB002MHD CONN [ 6 STATBUSY X CB8002MH0 COMNN
7 MRNJ9 X  CBOO2MHD  CONN 1 8 ATIL X CBOO2MHD  CONN [ ] MRD1O X  CBOO2MHD  COMN
10 DEVBSY/Q XA CB8002MHD CONN i 11 SCLOCK X CBOO2MHD CONN |1 12 SYCKMHD XA C8002MHD CONN
13 PLR1] XA CB002MHD CONN | 14 INDEXM XA CBOO2MHD CONN I 15 BUSY/DB2- XA CBOO2MHD CONN
16 CYLADT XA CBOO2MHD  CONN 1 17 BTCLR XA CBOO2MHD  CONN | 18 MRSMHD- XA  CBOO2MHD  CONN
19 SYCKMHD— XA CBOO2MHD CONN I 20 SYCKMHDJ XA CB002NMHD CONN [ B3 CYLAD3 XA CB002MHD CONN
22 CYLAD2 XA CB002MHD CONN I 23 CYLAD] XA CBO0O2MHD CONN [ 1% CYLADO XA CBOO2MHD CONN
25 CYLADG XA CBOO2MHD  CONN 1 26 CYLADS XA CBOO2MHD  CONN | 27 CYLADG XA CBOO2MHD  COMN
28 STAT13~ XA  CBOO2MHD  CONN 1 29 STAT12- XA  CBOO2MHD  CONN 1 30 STATIS- XA  CBOO2MHD CONN
31 STAT14- xa CBOO2MHD CONN 1 32 STATR3CK~ XA CB002MHD CONN 1 33 ENDISC/Q- XA CB002MHO CONN
34 CHLTKN/Q- XA  CBOO2MHD  CONN I 35 BUSY/Q- XA  (CBOO2MHD CONN 1 36 ROCK=- XA CBOO2MHD  CONN
37 ST1/4- XA CBOO2MHD  CONN | 38 SK1/Q- XA CBOO2MHD  CONN 1 39 Sk2/Q- XA CBOOZMHD  CONN
40 SK2/K XA  CBOO2MHD  CONN I 41 STATBUSY- XA  CBOO2MHD  CONN [ Y] RDIDCOM- XA  CBOO2MHD  CONN
43 SR1/Q- XA  CBOO2MHD  CONN [ SR1/J XA CBOO2MHD  CONN | 45 RYSHNR/Q XA  CBOOZMHD  CONN
46 READYMHD XA CBOO2MHD CONN | &7 TERM- XA CB8002MHD CONN | 48 SKOPFLG/ Q-XA CBOO2MHD Conn
49 WC4YK/Q~ XA CBOO2MHD  CONN | so UPHD/Q XA CBOO2MHD  CONN I 51 RTS/R/M XA  CB002MHD CONN
52 SYNR/Q- XA CBOO2MHD CONN I 53 UNSKFSETENXA CBOO2MHD CONN | Se SKOPFLG/Q XA CBOO2MHD COnN
55 LAIL XA CBOO2MHD  CONN | se K274 XA CBOO2MHD  CONN 1 57 BUSY/D- XA CBOO2MHD CONN
58 ST1/4 XA CBOO2MHD  CONN | 59 SIGSTAL/Q XA  CBOO2MHD  CONN | 60 wPs XA  CBOOZMHD CONN
61 SR1/Q XA CBOO02MHD CONN | 62 BUFFUL/Q XA CB0O02MHD CONN | 63 RG/Q~ XA CBO02MHD CONN
64 RG/Q XA CB002MHD CONN 1 65 RYSWR/Q- XA CB002MHD CONN | 66 SKOPFLG/K XA C8002MH0 CONN
67 MREST- XA CBOO2MHD  CONN | 68 WONCK XA CBOO2MHD  CONN | 69 RDATAP XA CBOO2WHD  CONN
70 wWG/Q XA CB002MHD CONN 1 1 EGDY/Q- XA CBQ02MHD CONN 1 12 MC- XA C8002mHD CONN
73 OFLIN/D- XA CBO02MHD CONN | 74 STATRICK~- XA CB002MHD CONN I 75 ENDISC/D- XA CB002M0 CONN
76 ATT2 X  CBOO2MHD  CONN 177 CONN | 78 conN
19 CONN 1 80 CONN |

LOCATION 7902 CIRCULT TYPE CB BLOCK 1 GATE
1 CONN ] 2 CONN 1 3 RF4EN ) CBO03IMHD CONN
L3 CECOUNT -~ X C8003MHD CONN [} 5 LIST4 X CB8003MHD CONN 1 6 ZEROS X CB003NHD CONN
7 ACK-— X CBOO3MHD  CNNN t 8 LISTEN- X  CBOO3MHD CONN 1 9 ATI2 X  CBOO3IMHD- CONN
10 SYCKMHD XA~ CBOO3MHD  CONN I n BUSY/DB2- XA  CBOO3MHD  CONN | 12 CHAIN XA CBOO3MHD  CONN
13 CHAIN- XA CBOO3MHD CONN 1 1s COMM - XA CB003WHD CONN 1 15 CRCCLR- XA CB8003INHD CONN
16 CRCCK- XA CBOO3MHD  CONN [ 4 MHDCK- XA CBOO3MHD  CONN | 18 MRSMHD- XA  CSOO3MHD CONN
19 SYCKMHD- XA CBO03IMHD CONN I 20 SYCKMHDJ XA CBOO3IMHD CONN { 21 Sw2 XA CBOO3IMMHD CONN
22 MWDSEL- XA CBOO3MHD CONN | 23 DATRER/Q- XA C8003MHD CONN 1 24 WOMK SR XA CBOO3IMHD CONN
25 WOMKDR/Q- XA CBOO3IMHD CONN I 26 w=0/Q XA CB003MHD CONN 1 27 SK2/K XA CB003MH0 CONN
28 STATBUSY~ XA €BOO3MHD CONN ! 29 RDIDCOM- XA CB003IMMHD CONN | 30 IDREAD/Q~- XA CBOO3MHD CONN
31 DRSTARTB1 XA CBOO3MHD CONN P32 SR1/3 XA CB8003IMHD CONN { 33 Sw2/Q- XA CB003MHD CONN
34 SRO/K XA CBOO3MHD  CONN | 35 COMPOP- XA  CBOO3MHD CONN 1 36 RDOPFLG/J XA  CBOO3MHD  CONN
37 RYSWR/Q XA  CBOO3MHD  CONN I 38 IDCHKSR/Q~XA  CBOO3MHD  CONN | 3¢ IDCHKSR/Q XA CBOO3IMMD  CONN
40. SRO/J XA CBO03MHD  CONN | 41 READYMHD XA  CBOO3MHD  CONN I 42 TERM-— XA CBOO3MHD  CONN
43 SKNPFLG/Q-XA CBOO3MHD CONN | 44 8CCRY XA CBOO3MHD CONN | &5 WCHK /Q~ XA C8003IMHD CONN
46 RAUFUL/Q- XA  CBOO3MHD  CONN 1 &7 MMDCXA2- XA  CBOO3MHD  CONN | 48 RTS/R/M XA  CBOO3MHD CONN
49 IDWORD/Q XA  CBOO3MHD  CONN I so UNSKFSETENXA  CBOO3MMD  CONN | s1 SKOPFLG/Q XA  CBOO3MHD CONN
52 Sw1/Q XA CBOO3MHO  CONN I s3 WRTOPFLG/QXA  CBOO3IMMD  CONN 1 54 COMERR/Q XA  CBOO3NHD  CONN
55 DROMHD/Q XA CB0O03MHD CONN [T PROGER/DA-XA CBOO3MHD CONN I s7 SIGSTAB/Q XA CB003MHOD CONN
58 BCCRY- XA CBOO3MHD  CONN (1] oWo XA  CBOO3MHD  CONN | 60 WRIDCOM XA  CBOO3MHD  COMN
61 RDIDCNM XA CBOO3MHD CONN I 62 CHLTKN/D- XA CBOO3MHD CONN i 63 sRi/Q XA CB0OO3INHD CONN
64 BUFFUL/Q XA  CBOO3MHD  CONN 1 65 RYSWR/0- XA  CBOO3MHD  CONN 1 66 SKOPFLG/J XA  CBOO3MHO CONN _
67 SKOPFLG/K XA CBOO3MHD CONN | &8 PARFLG/Q- XA CBOO3MHD CONN | 69 PARFLG/Q XA CBOO3IMHD CONN
10 MREST- XA CBO03MHD CONN | 7 IDREAD/J XA CB003MHD CONN I T2 COMPER /D~ XA CB003NHO CONN
73 DATRER/D- XA  CBOO3MMO  CONN 1 74 OPCOMP/D- XA  CBOO3MHD  CONN | 75 DEVBSY/Q XA  CBOO3IMHD  CONN
76 INDEXM XA CBOO3MHD  CONN [ CONN 1 7e CONN
79 CONN 1 80 CONN [}

LOCATION /903 CIRCUIT TYPE CB BLOCK 1 GATE
1 CONN ! 2 CONN | 3 TWOSC X CBOO1MHD CONN
4 COUNT X  CBOOIMHD  CONN | 5 ZEROB X  CBOOIMHD  CONN 1 e REOUTOT- X  CBOOIMHD CONN
7 LIST3 X CBOO1MHD  CONN [ LW3CK~ XA  CBOOIMMD CONN -| 9 SYCKMHD XA  CBOOIMMD  CONN
19 MRDOT/MHD XA  CBOOIMHD  CONN | 1 COMM] - XA CBOO1MHD  CONN | 12 comm2 XA CBOOIMHD  COMNN
13 FOMM3~ XA CBOO1MHD CONN [T HDSWST- XA C8001MHD CONN i 15 NSB88- XA CB001MHD CONN
16 NSCE XA CBOOIMHD  CONN [ 4 BTCLR XA CBOOLMHD  CONN | 18 MRSMHD- XA  CBOOIMHD  CONN
19 SYCKMHD- XA CB001MHD CONN i 20 CYLINC/Q- XA CBOO1MHD CONN i 21 SH1S XA CB001MHD COoNN
22 WOMKSR XA C8001MHD CONN t 23 WOMKDR/Q~ XA  CBOOIMMD  CONN 1 24 RDCK- XA  CBOOINMD  CONM
25 SK1/Q- XA CBOOLIMHD  CONN 1 26 sK2/Q- XA CBOOLMHD  CONN 1 27 RDIDCOM- XA  CBOOIMHD  CONN
29 TDREAD/Q- XA CB001MHD CONN 1 29 DRSTARTBL xA CBOOLIMHD CONN | 30 SIGSTA/Q- XA CB0O01MHOD COoNN
31 SW2/Q- XA CBOO1MHD CONN 1 32 SRO/K XA CBOO 1 MHD CONN 1 33 COMPOP- XA C8001MHD CONN
34 TDCHKSR/Q-XA  CBOOIMHD  CONN | 35 IDCHKSR/Q XA  CBOOIMHD  CONN | 36 BCCRY XA CBOOIMHD CONN
37 YPHD/Q XA CBOOIMMD  CONN | 38 RBUFUL/Q- XA  CBJOIMHD  CONN I 39 MIDCKA2- XA  CBOOLMMD  CONM
%0 SYNR/Q- XA CBOOLIMHD CONN | 41 1DWORD/Q XA CBOO1 MHD CONN | &2 SWl/0 XA CB8001MHD CONN
43 CPMERR/Q, XA  CBOOIMHD  CONN | 44 DROMHD/Q XA  CBOOIMHD  CONN I 45 SIGSTAB/O XA  CBOOIMHD CONN
46 RCCRY- XA CBOOIMHD  CONN 1 47 oWO XA  CBOOIMHD CONN [ Y ] SYNCLK XA CBOO1IMHD  CONN
49 LSMF/Q- XA  CBOOIMHD  CONN 1 so LSMF/Q XA CBOOLMHD  CONN [ RDIDCOM XA  CBOOLIMHD  CONN
52 BUFFUL/Q XA  CBOOIMHD  CONN I 53 RDATA XA  CBOOLIMHD CONN | 54 MR SMHD XA CBOOIMHD  CONN
55 RG /O~ XA CBOOIMHD  CNNN | se RG/Q XA CBOO1MHD  CONN 1 57 PARFLG/Q- XA  CBOCIMHD CONN
58 PARFLG/Q XA  CBOGLMHD  CONN | 59 WONCK XA  CBOOIMHD  CONN | 60 ROATAP XA CBOOIMHD  CONN
61 WG/Q XA  CBOOIMHD  CONN | 62 EGDY/0- XA  CBOOLMHD  CONN I 63 MC- XA CBOOIMMD  CONN
64 LPSR- XA  CBOOIMHD  CONN 1 65 SR1/0 XA CBOOIMHD  CONN | 66 BI1TOSC XA CBOOLMHD  CONN
67 RNl X CBOOLMHMD  CONN | 68 31/44S1GNAL CBOOIMHD  CONN 1 69 CONN
70 CONN i1 CONN I T2 CONN
73 CONN 1 74 CNANN | 5 CONN
76 CONN |17 CONN | 78 CONN
79 CONN I 80 CONN ]

LNCATION /904 CIRCUIT TYPE C8B BLOCK 1 GATE
1 CONN 1 2 CONN | 3 RFOUTO0- X  CBOOGMHD  CONN
4 RFAUTOL- b3 CRO06 MHD CONN H 5 RFOUTO2- X C8O06MHD CONN i & STATEN- X CB8006MHD CONN
7 RFNUTO2- X  CBOOGMHD  CNNN | 8 MREST X CBOO6SMMD  CONN | 9 MMDO2/MHD XA  CBOOGMHD  CONN
10 MWNO1/MHD XA  CBOO6MHD  CONN I n MMDOO/MHD XA  CBOO6MHD  CCNN 1 12 MWDO3/MHD XA  CBOO6MHD  CONN
12 MFSMMD- XA CBOO6MHD  CONN [ SYCKMHD- XA  CBOO6MHD  CONN I 1s STATSEL- XA  CBOOGMHD  CONN
16 MWDSEL- XA CBOOGMHD  CONN [ STATOS- XA  CBOOSMHD  CONN t 18 STATOA- XA  CBOOGMHD  CONN
19 STATO7- XA CBOO6MYD  CONN I 20 STAYO6~ XA  CBOOGMHD  CONN 1 21 BITOSC XA CBOO6MHD  CONN
22 STATO8~ XA  CBOOGMHD  CONN 23 SYAT11- XA  CBOOG6MHD  CONN [ 2 STAT10- XA CBOO6MHD  CONN
25 STATR3ICK- XA  CBOOGMHD  CONN 1 26 ENDISC/Q- XA  CBOOSMHD  CONN |27 DATRER/Q- XA  CBOOGMHD  CONN
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28 CHLTKN/Q- XA  CBOO6MHD  CONN 1 29 BUSY/Q- XA  CBOO6MHD CONN 1 30 ST1/4- XA CBOO6MHD  CONN
31 wC=0/Q XA CBOOG6MHD  CINN |32 COMPOP- XA  CBIOG6MHD  CONN | 33 SRO/4 XA CBOO6MHD  CONN
34 TERM— XA CBOOSMHD  CONN 1 35 WRTOPFLG/QXA  CBOOGMHD  CONN 1 36 BUSY/D~ XA  CBOO6MHD  CONN
37 ST1/4 XA CBOO6MMD  CONN 1 38 WPS XA CBOO6MHD  CNNN | 39 CHLTKN/D- XA  CBOO6MHD  CONN
40 MREST- XA CBJO6MHD  CONN 1 41 WLKTON/D- XA  CBOO6MHD  CONN | 42 ICREAD/J XA  CBOOGMHD  CONN
43 CRC=0-~ XA CBOO6MHD  CONN | 44 COMPER/D- XA  CBOO6MHD  CONN 1 45 PFOGER/D- XA  CROO6MHD  CONN
46 ENDISC/D~ XA  CBOOGMHD  CONN I 47 DATRER/D- XA  CBOOGMHD  CONN { 48 OFLIN/D- XA  CBOO6MHD  CONN
49 STATRICK- XA  CBOO6MHD  CONN 1 so0 NPCOMP/D- XA  CBJO6MHD  CONN 1 51 CONN
52 CONN I 53 CONN 1 54 CONN
55 CONN 1 56 CONN i s7 CONN
58 CONN I 59 £ ONN | 60 CONN
61 CONN 1 62 CONN 1 63 CONN
64 CONN I 65 CONN | 66 CONN
67 CONN I &8 CONN { 69 CONN
70 CONN I n CONN T2 CONN
73 CONN 1 74 CINN | 715 CONN
76 CONN I 77 CONN [ ] CONN
79 CONN ! 8o CCNN |
LCCATION /905 CIRCUIY TYPE CB BLOCK 1 GATE
! CONN 12 CONN 1 3 RFOUT14~ X  CBOOSMHD  CONN
4 RFOUTO9- X  CBOOSMHD  CONN I s RFOUTO06- X  CBOOSMHD  CONN | RFOUTO4- X  CBOOSMHD  CONN
7 RFOUT13- X  CBOOSMMD  CONN 1 8 RFOUTII- X  CBOOSMHD  CONN (] RFOUTOS- X  CROOSMHD  CONN
13 READY X CBOOSMHD  CONN I 1 STATBUSY X  CBOOSMHD  CONN 1 12 RFOUTI2- X CBOOSMHD  CONN
13 RENUTOT- X CBOOSMHD  CONN I 14 RFOUTO8- X  CBOOSMHD  CONN 1 15 RFOUTIO- X  CBOOSMHD  CONN
16 RFOUT1S- X  CBOOSMHD  CONN | 17 LW3CK- XA CBOOSMHD  CONN { 18 MPDCO/MHD XA  CBOOSMHD  CONN
19 MRDOL1/MHD XA  CBOOSMHD  CONN 1 20 MRDO2/MHD XA  CBOOSMHD  CONN I 21 MRDO3/MHD XA  CBOOSMHD  CONN
22 MRDO4/MHD XA  CBOOSMHD  CONN I 23 MRDO5/MHD XA  CBOOSMMD  CONN I 24 MFDO6/MHD XA  CBOOSMHD  CONN
25 MRNOT/MHD XA  CBOOSMHD  CONN | 26 CRCCLR~ XA CBJOSMHD  CONN |27 CRCCK- XA CROOSMHD  CONN
28 MWDC K- XA CBOOSMHD  CONN 1 29 MWDO2/MHD XA  CBOOSMHD  CONN | 30 MWDO1/MAD XA  CBOOSMHD  CONN
31 MWDOO/MHD XA  CBOOSMHMD  CONN 1 32 MWDO3/MHD XA  CBJOSMHD  CINN t 33 CYLADY XA  CBOOSMHD  CONN
34 NXSESEL3 XA  CBOOSMHD  CONN 1 35 NXSESEL1 XA  CBOOSMHD  CONN I 36 31/44S1GNAL CBOOSMHD  CONN
37 NXSESEL2 XA  CBOOSMHD  CONN | 38 NXSESEL6 XA  CBOOSMHD  CONN I 139 NXSESFL4 XA  CBOOSMHD  CONN
4) NXSESELS XA  CBOOSMMD  CONN I 41 CYLAD3 XA CBDOSMHD  CONN I 42 cYLap2 XA CBOOSMHD  CONN
43 CYLADL XA CBOOSMHD  CONN | 44 CYLADO XA CBOOSMHD  CONN I 45 CYLINC/Q- XA  CBOOSMHD  CONN
46 cvLaDs XA  CBOOSMHD  CONN 1 47 CYLADS XA CBOOSMHD  CONN | 48 CYLADS XA CBOOSMHD  CONN
49 WLKOUT/Q XA  CBOOSMHD  CONN | so SW2 XA CBOOSMHD  CGNN 1 51 SH15 XA CBOOSMHD  CONN
52 STATSEL- XA  CBOOSMHD  CONN | 53 MWDSEL- XA  CBOOSMHD  CONN | 54 STATOS- x4  CBOOSMHD  CONN
55 STATO4- XA  CBOOSMHD  CONN 1 se STATOT- XA  CBJOSMHD  CONN | 57 STATO6- XA  CBOOSMHD  CONN
58 LATL XA CBOOSMHD  CONN [T STATOB- XA  CBOOSMHD  CONN I 60 STATI1- XA  CBOOSMHD  CONN
61 SYATIO- XA  CBOOSMHD  CONN (Y STAT13- XA  CBOOSMHD  CONN I 63 STAT12- XA  (BOOSMHD  CONN
64 STAT1S- XA  CBOOSMHD  CONN | 65 STATl4- XA  CBOOSMHD  CONN [ wC=0/Q XA CBOOSMHD  CONN
67 SP1/Q- XA CBOOSMHD  CONN | 68 TIDCHKS®/Q-XA  CBOOSMHD  CONN I 69 READYMHD XA  CBOOSMHD  CONN
70 SYNCLK XA CBOOSMHD  CONN I RDATA XA CBOOSMHD  CONN 1 72 CRC=0 XA CBOOSMHD  COMN
ke LDSR- XA CBOOSMHND  CONN | 74 MR SMHD XA CBOOSMHD  CONN I 75 BUSY/Q- XA  CBOOSMHD  CONN
76 CYLADCRY CBOOSMHD  CONN 1 77 CONN 1 78 CONN
79 CONN I 80 CONN '
LOCATION /906 CIRCUIT TYPE CB 8LOCK 1 GATE
3 CONN 12 CONN 1 3 INTEN- X CBOO4MHD  CONN
4 RFOUTO6- X  CROO4MHD  CONN 1 5 RFOUTO4- X  CBOOAMHD  CONN I 6 LIST4 X  CBOO4MHD  CONN
7 ZERO8 X CBOO4MHD  CONN 1 8 RFOUTO0- X  CBOO4MHD  CONN (] BYCLR- X CBOO4MHD  CONN
1) RFOUTOS~ X CBOO4MHD  CONN I 1 RFOUTO1-  x  CBOO4MHD  CONN 112 LIST2 X CBOO4MHD  CONN
13 CEVREAD X CBOO4MHD  CONN 1 14 RFOUTO3- X  CBOO4MHD  CONN | 15 MEMEN- X CBOO4MHD  CONN
16 REDUTO2- X CBOO4MHD  CONN ro1? LW3CK- XA  CBOOAMHD  CONN i 18 SYCKMHD x4  CBOO4MHD  CONN
19 PLRE XA CBOO&MHD  CONN | 20 INDE XM XA CBOO4MHD  CONN 1 21 MRDOO/MHD XA  CBOO&MHD  CONN
22 MRDO1/MHD XA  CBOO4MHD  CONN 1 23 MRDO2/MHD XA  CBOO4MHD  CONN I 24 MRDC3/MHD XA  CBOO4MHD  CONN
25 MRNO4/MHD XA  CBOO4MHD  CONN | 26 MRDOS/MHD XA  CBOO4MHD  CONN | 27 MRDO6/MHD XA  CBOO4MHC  CONN
28 MPDOT/MHD XA  CBOO4MHD  CONN I 29 CHAIN XA CBOO4MHD  CONN I 30 CHAIN- XA CBOO4MHD  CONN
31 COMM] - XA CBOO4MHD  CONN I 32 COoMM2 XA CBOO4MHD  CONN 1 33 COMM3- XA (BOO4MHD  CONN
34 HOSWST~ XA CBOO4MHD  CONN | 35 MWDOO/MHD XA  CBOO4MHD  CONN I 36 cyeeny XA CBOO4MHD  CONN
a7 NXSESEL3 XA  CBOO4MHD  CONN | 3e NXSESEL1 XA  CBOO&MHD CONN I 39 31/44S1GNAL CBJ04MHD  CONN
40 NXSESEL2 XA  CBJO4MHD  CONN 1 41 NXSESEL6 XA  CBOO4MMD  CCNN | 42 NXSESEL4 XA CBOO4MHD  CONN
43 NSB8— XA CBOO4MHD  CONN | 44 NXSESELS XA  CBOO&MHD COINN [ Y NSCE XA CROO4MHT  CONN
46 “RSMHD- XA  CBOO4MHD  CONN 1 47 SYCKMHDYS XA  CBOO4MHD  CCONN | 48 CYLINC/Q- XA  CBOO4MHD  CONN
49 WLKOUT/Q XA  CBOO&MHD  CONN I 50 SK2/Q- XA CBOOSMHD  CONN 1 s1 SK2/K XA CBOO4MHD  CONN
52 SIGSTA/Q- XA  CBOO4MHD  CONN | 53 RDOPFLG/J XA  CBOO4MHD  CONN I 54 UNSKFSETENXA  CBOD4MHD  CONN
55 Laty XA CBOOSMHD  CONN [T SK2/4 XA CBOOAMHD  CONN | s7 WRTOPFLG/OXA  CBOO4MHD  CONN
58 DPOMHD/Q XA  CBOO4GMHD  CONN I s PROGFR/DA-XA  CBOO4MHD  CONN | 60 SIGSTAE/Q XA  CBOO4MHD  CONN
61 SI5STAL/Q XA CBOO4MHD  CONN 1 62 WRIDCOM XA CBOO4MHD  CONN I 63 SYNCLK XA CBOO4MHD  CONM
64 LSMF/Q- XA CBJOO4MHD  CONN ! 65 LSMF/0Q XA CBOO4MHD  CONN [ ROIDCOM  x&  CBOO4MHD  CONN
67 MO SMHO XA CBOO4MHD  CONN | 68 SKOPFLG/J XA  CBOO4MHD  CONN 1 69 CRC=0 XA CBOO4MHD  CONN
70 WLKTON/D- X&  CBOO&MHD  CONN I 7 IDREAD/J XA  CROO04MHD  CONN 172 CRC=0~ XA CBOO&MHC  CONN
73 PPOGER/D- XA  CBOO4MHD  CONN 1 74 SYCKMHD- XA CBOC4MHD  CONN | 715 cyLenrey CROO4MHD  CONN
76 COMPOP- XA CRD04MMD  COINN I 77 CONN 1 78 CONN
79 CONN t 80 CONN |
LOCATION /907 CIRCUIT TYPE (8 BLOCK 1 GATE
1 COANN | 2 CONN 13 CONN
4 ATTL X ATCCRLX CONN [ ATI12 X BTCCS1X CONN [ BTCLR- X BTCCB1X CONN
7 BUSY- X BTCCB1X CONA 1 8 CLOCK- ATCCALX CONN 1 9 DATAV- BTCCBIX CONN
10 DATAVL X BTCCBIX CONN 1 11 0D2/Q- X BTCCBIX CONN I 12 DEVADSFLO X  BTCCB1X CONN
13 DEVADSEL1 X  BTCCB1X CONN I 14 DEVADSFL2 X  ATCCAIX CONN t 15 DEVATI]- BTCCRIX CONN
16 DEVATI2- 8TCCBIX CONN 17 DEVMRDOO BTCCB1X CINN I 18 DEVMRDO1 BTCCRIX CONN
19 NEVMRDO2 BTCCBIX COINN 1 20 NDEVMRDO3 B8TCCBIX CONN 21 DEVMRDOG BTCCBIX CONN
22 DEVMRDOS BTCCBIX CONN | 23 DEVMRDO6 BTCCALX CONN [ 2 DEVMRDOT ATCCALY CONN
25 NEVMRDOB RTCCALY CONN Vo2 DEVHRDOY BTCCBIX CONN | 27 DEVMRD10 ATLOBLX CONN
28 DEVMRO1} 8TCCB1X CONN 1 29 DEVMRD12 BTCCBIX CONN I 30 DEVMRD13 BTCCRIX CONN
31 DEVMRD14 BTCCBIX CONN |32 DEVMRD]S BTCCALX €CNN I 33 DEVMPRD16 BTCCBI1X CONN
34 CEVSELO- X  BTCCB1X CCNN 1 35 ENRFWR- X BTCCBLX CONN [T Lc2s0- X  RTCCRIX CONN
37 LC3+LCNT4 X BTCCBIX CCNN I 38 LIST4 X BYCCBIX CONN I 39 CONN
40 MC5+MC7- X BTCCBI1X CONN [ IS MRDO8 X  BTCCBIX CONN I &2 MFDOS X ABTCCBIX CONN
43 NFD10 X BTCCBLIX CONN | 4s MRO11 X ATCCS1X CONN | &5 mMRQ12 X  BTCCBIX CONN
46 PARER X BTCCBIX CONN 1 47 PARERR~ BTCCBLX CONN | a8 RESFT- BTCCBIX CONN
49 RESETA- X BTCCB1X CONN I so REOUTOO- X  BTCCBLX CONN 1 s1 REIYTOI- X  BTCCR1X CONN
52 FFOUTO2- x  BTCCBIX CONN 1 s3 RFOUTO3- X  BTCCB1X CONN 1 se RFOUTO4- X  BTCCBIX CONN
sS RFOUTOS- x  BTCCBIX CONN 1 se RFOUTO6- x  BTCCBIX CONN 1 57 RFOUTOT- x  BTCCRIX CONN
58 RFOUTO8- X  BTCCBIX CONN 1 s9 RFOUTO9- X  BTCCBIX CONN t 60 RFCUTI0- X  ATCCBIX CONN
61 REQUTLI- X 8TCCBIX CONN ('Y RFOUTI2-  x  BYCCHIX CONN I 63 RFOUTI3- X  BTCCRIX CONN
64 RFOUT14- X BTCCBIX CONN I 65 RFOUT15- x  BTCCBIX CONN | 66 RFPALDL X  BTCCBIX CONN
67 SC5/70- X  BTCCB1X CONN | 68 REWADD1 X BTCCRLX CONN I 69 SCLOCK X RYCCBIX COMN
THIS PAGE IS 2 DRAWING NUMRER 961711-9921 REVISION LT2 N
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P IN LI1ST FOR:
70 SC4/Q- X  BTCCBIX
73 SYCL- X BTCCRIX
76 MREST X  BTCCBIX
79
LOCATION /908
1
4 CNTUP- X  BTCCB2X
7 DEVADD, 00 8TCCB2X
12 CEVADD,03 BTCCB2X
13 NEVADD,06 BTCCB2X
16 CEVADD,09 BTCCB2X
19 NEVADD,12 BTCCB2X
22 DEVACD, 15 BTCCB2X
25 NEVFETCH- arCcCB2x
28 NF VMWD, 02 BTCCB2X
3 DEVMWD, 05 BTCCR2X
24 NEVMWN,08 BTCCB2X
17 CFVMWD, 11 BTCCB2X
«) DEVWWD, 14 BTCCB2X
43 DEVSELO- X  BTCCB2X
“6 L1ST2 X  BTCCB2X
49 MCSeMCT- X BTCCB2X
52 REAUTO0- X  BTCCB2X
55 RFNUTO3- X  BTCCB2X
58 RFOUTO6- X  BTCCB2X
61 REIUTO9- X  BTCCB2X
64 RFOUT12- X  BTCCB2X
67 REOUTIS- X  RTCCB2X
79 CATEN- X  BTCCB2X
73 150016 X  BYCCB2X
76 MC 279 X  BTCCB2X
79
LOCATION /910
1
4 AG X  ATCCB3X
7 AGNEV- BTCCH3X
10 AGDEV~ BTCCB3X
13
16 ARNEV- BTCCH3X
19 ARDIV- BTCCB3X
22 CNTUP- X  BTCCB3X
25 nnN2/7Q- X  BTCCB3X
28 DEVADSEL1 X  BTCCB3X
31 ENRFWA- X BTCCBA3X
24 INTDEV- BTCCA 3X
37 INTDEV- BTCCB3X
42 INTEN~ X BTCCR3X
43 1P ECOGLEV- BTCCB3X
46 1PECNGDE V- BTCCA3X
49 Lr2/Q- X BTCCB3X
52 LISTL . X  BTCCB3X
55 LISTG X BTCCB3X
59 MF ME N~ X BTCCA3X
61 2ESETA- X BTCCEe3X
64 SFWADD1 X  BTCCB3X
67 SC4,5- X  BTCCR3X
14} STATBUSY X  8TCCB3X
7 ™NSC X  BTCCB3X
76
79
LCCATION 7912
1
4 DFVMRDOO 8TCCAOX
7 DEVMRDOS RTCCBOX
10 NFVMRDO6 BTCCBOX
13 DEVMRD11 BTCCBOX
16 DEVMRD12 BTCCBOX
19 NEVMRD16 8TCCBOX
22
25 NEVATI1- BTCCBOX
28
31 RESET- BTCCBOX
2 DFVAND, 00 8TCCBOX
17 NEVAND,03 BTCCROX
4) TEVADD, 06 BTCCBOX
41 NEVADD .09 BTCCBOX
46 DEVADD, 12 BTCCBOX
49 DEVADD, 15 BTCCROX
52 DEVMWD,02 BTCCBOX
55 DEVMWD, 05 3TCCAOX
59 NEVMWD, 08 BTCCBOX
61 DEVMWD, 11 8TCCBOX
64 NEVMWD, 14 BTCCBOX
67 ARDEV- BTCCBOX
70
73 PEVEETCH- BTCCBOX
76 .
79
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PRODUCT CODE

CONN
CONN
CONN
CONN

CONN
CONN
CONN
CONN
CGNAN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
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CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN

CNNN
CONN
CONN
CONN
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CONN
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CONN
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CONN
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CONN
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CPNN
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CONN
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CONN
CONN
CONN
CONN
CONN
CONN
CINN
CONN
CCNN
CONN
CONN
CONN
CONAN
CPRN

CoMN
CONN

CCNN
CONN
CIMNN
CONN
CONN
CONN
CONN
CONN
CONN
CCNN
CONN
T ONN

MODULE
STATEN- X BTCCR1X
MC2/0 X 8TCCBIX

CIRCUIT TypE

COUNT X
DEVADD,01
DEVADD,04
DEVADD,Q7
DEVADD, 10
DEVADD,13
DEVADSEL1 X
DEVMWD 420
DEVMWD,03
DEVMWD,06
DEVMWD, 09
DEVMWD 412
DEVMWD, 15
DEVSTORE-
MCOMP
MEMREAD
RFOUTOL-
RFOUTO4-
RFOUTOT-
RFOUT10-
RFOUT]3-
SC4y5—
STATBUSY
ZERO8

232 > XK X X X X X

CIRCUIT TYPE

AGDEV-
AGDEV-
AGDEV-
ARDEV~
ARDEV-
ARDEV-
DATAVL
DECOUNT -~
DEVADSEL?2
INTDEV-
INYDEV-
INTDEV-
IRECOGDEV~
TRECOGDEV-
IRECOGDEV-
LC3+LCNTS
LisT2
MrOMP
MEMREAD
RFRADD1
RF4EN
SCS/Q
STATEN-
ATI2

x X x

X > X X X X X x X

CIRCUIT TypPE

DEVMRDO3
DEVMRDO4
DEVMRDO9
DEVMPL 10
DEVMRD1S

DEVATI2-
IRECOGDFV-

DEVADD,01
DEVADD,04
DEVAND,07
DEVADD, 11
DEVADD,13
DE VMWL ,00
DEVMWD,03
DEVMWD,06
DE VMWL, 09
DFVMWD, 12
NEVMWD, 15
MPRESET-

INTDEV-

c8

8TCCR2X
B8TCCA2X
8TCCR2X
BTCCA2X
BrCCB2X
BTCCA2X
BTCCB2X
BTCCB2X
BTCCB2X
8TCCB2X
BYCCB2X
RTCCB2X
BTCCB2X
8TCCB2X
BYCCR2X
BTCCB2X
8TCCB2X
8TCCR2X
BTCCB2Xx
BTCCB2X
8TCCB2X
BTCCB2Xx
BTCCR2X
BTCCR2X

[+1:}

BTCCR3X
37CCB3X
B8YCCR3X
BTCCB3X
8TCCRA3X
B8TCCA3X
B8TCCB3X
BTCCB3X
BTCCB3X
BTCCB3X
RTCCR3X
8TCCB83X
BTCCR3X
BTCCR3X
BYCCB3X
BTCCR3X
BTCCB3xX
BTCCB3X
B8TCCB3X
8TCCB3X
BTCCB3X
87CCA3X
BTCCA3X
8TCCB3X

c8

BTCCBOX
BTCCBOX
BTCCBOX
BTCCBOX
RTCCBOX

BTZCBOX
ATCCBOX

BTCCBOX
RTCCANX
BTCCROX
BTCCROX
RTCCROX
ATCCBOX
3TCCBOX
BTCCBOX
3TCCBOX
8TCCBNX
BTCCBOX
BTCCROX
BTCCROX
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CNNN
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72
78

8LOCK

BLOCK

BLOCK

NRAWING

DATE 10/01/76

1

AG

MEMAD-
DEVADD,02
DEVADD,J5
PEVADD,08
DEVADD, 11
DEVALD, 14
DEVADSEL2
DEVMWD,01
DEVMWD,C4
DEVMWG,07
DEVMWD,10
CEVMWC,17?
DEVMWD,16
tc2/0-
MCO-
RESETA-
RFOUTO2-
RFNUTOS-
RFOUTOB-
RFOUTI1-
RFOUT14-
SCS5/0Q
SYCL-
LC3+LCNT4

ACK-

AGDEV-
AGDEV-
AGDEV-
APDEV-
AFDEV-
ARDEV-

DEVALSELO
DEVREAD
INTDEV-
INTLEV-
INTREV~
TRECOGLEV-
1R ECNGDEV-
19 SCIGRE V-
LISTEN-
LIST3

MCO-

READY
SC5/70-
SC4/Q-
DATEN-
SYCL-
MEMRD -

DEVMRDO]
DEVMRDO2
DEVMENO?
DFVMPTUR
DEVMED13
DEVMRN14
AGDEV-

DATAV-~

cLNCK=-

DEVALD,02
DEVADD, 05
DEVELD, 08
CEVADD, 10
DEVADC,14
NEVMRD,01
DEVMUWD,D 4
DEVMWD,O0T7
DEVMWD, 10
DEVMWD,17?
DEVMWL,1¢€
DFVSTORE -

PARERR -

X
X

52 2 X XX X X K X X

X3 2 X X > X X

GATE

BTCCB2X
BTCCR2X
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BYCCe2X
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BICCB2X
BTCCB2X
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RTCCB2X
BTCCB2X
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RYCCR2X

GATE

BYCCR3X
8TCCRIX
RTCCR3X
BTCCR3X
8TCCR3X
BTCCB3X
BTCCA3X
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BYCCRAX
RTCCB3X
BTCCB3X
BTCCB3X
BTCCR3X
BTCCB3X
BTCCB3X
ATCCB3X
BTCCR3X
BTCCA3X
BTCCR3X
BTCCB3X
BYCCB3X
BTCCB3X
BTCCR3X
BRTCCR3X

GATE

BTCCROX
BYCCROX
PTCCBOX
RTCCBAX
PTCCROX
BTCCBOX
BTCCROX

RTCCROX

BYCCRNX
BTCCBOX
RYCCROX
BTCCRCX
RTCCPRCX
BTCCBCX
RTCCROX
8TCCROX
BTCCRCX
BTCLRCX
ATCCROX
RTCCROX
RYCCBOX

RTCCBOX
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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 641
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 List 973691 6-92
Cable Assembly, Daisy Chain 973675 6-95

Wire List 973787 6-99
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0014 €C002.400 EA V222222-T157 | NETWORK SNT4i5IN

0014A E2 E3

0015 0C01u. 00V EA 0222222-T7T163 | NETWORK SNT4163N

Julbda HJ H1 FO FL F2 F3 F4 F5

00158 g4 ES

Gole 0CUQ03.,090 EA J222222-T115 | NETWORK SNT41175N

0016A H2 H3 Hé

0017 00001.000 EA 0222222-7193 | NETWORK SN74193N -SNT4193N

GOl1TA Je2

0018 0J001.UV0 EA 0240000-7411 | NETWORK-SN7T4HLILN

0018A Al

0019 0¢uJl,030 EA 024)U00-7106 | NETWURK SNT4rlC0oN

0019A gl

0020 UdCJ1.0u0Q EA J260000~-7108 | NETWORK SN74HL1O8N

0020A Ad

co21 Juuul.CI0 EA 0537995-0Jul | NETWORK MCéeuweP MaT -Fleveel

0021A J3
DRAFTSMAN DATE | CKD DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE

MUVING HEAD DISC <4 CLONTRULLER NUe ¢
"APPD -‘MFG DATE | APPD. PROJECT ENGINEER DATE | RELEASED DATE | PROJECT NO. PART NUMBER REV
LMU973083-0uu2| v

- _

T1 13849

;




[ a8uey)

aog-9

uojIsIAIQ sweisAs |enbig

'~ oae 05/18777  LIST of MATERIAL PAGE 3 of (LM 0973683-0002 "q

T S S [ owe PART NUMBER DESCRIPTION VENDOR PART NUMBER |
0022 00001.000 EA 0537994-0001 | NETWORK NC40Z4P ’ MOT  —NCauZep
00224 J5
0023 00012.000 | EA v230590-9000 | CAP .05 MF 12 V  20. % CER TRANSCAP| tRI  -5635-Guu-Y5+Gbh
00234 C3 THRU Clé
0024 000V2.000 | EA V972924-U010 | CAP FIX TANT SCLIDO 22 MFD 10 % 15 VOLF Wbl  -M3wuus/i-zzli
00244 €1 c2
0025 AR FT 0535978-0058 | MIRE ELEC.,SCLIU,"KYNAR® [NSUL #30 AwG
0026 0C001.000 | EA U972957-0001 | TRANSISTOR,2N930A NPN LOW CUR AMP,TO-5 | MOT - 2NS30A
00264 a1
0027 0C0Ul.J00 | EA 0972927-0033 | CAP FIX MICA 500v 180 PF 5% WPL  -CMG5EL81JUL
60274 Cle
0028 00001.300 | EA 0230618-00C8 | CAP  .10000 MF i0UV  lu. % Bl ~81l31-Miuu-w5&)
00284 15
0026 000U1.000 Ea 0972975-0049 | RES FIX COMP 1.0 K GHMS 5% 1/8 WATT GPL - KCUBLLUZJS
00294 R3
0030 €C00l.000 | Ea 0530466-0074 | RESISTOR,FIXED ,COMPOSITICN-STYLE KCO5
0030A R1
0031 00001.000 | EA U5304€6-GUT8 | RESISTOR, FIXEC ,CCMPUSITICN-STYLE RCOS
00314 R2
0032 00uLu2.000 | EA Ul35113-0001 | X SPACER XST Tu-14 CA>E . -

SR A G5 DR RN Ga7E | GERGN FNGINERR AN

MCVING HEAD DISC 4«4 CONTROLLER Nu. 4
RS GRTE | AFF PROTECT GGG GaE | A X | FROTETRG PAFT RURER W
LM 0S73682-0002| 4

—

T1 13849
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409-9

uoysIAIg swelsAs 1eybia

(l‘@? TEXAS INSTRUMENTS
INCORPORATED

oaTE 05/18/117 LIST or MATERIAL PAGE 4 of (I.M vs 79'2';10::;.002 “nj

(ﬁ’ﬁ_ ‘:_:;_:'.'x L‘;ﬁ; e PART NUMBER DESCRIPTION VENDOR PART NUMBER

0033 REF EA V9736€4-9901 [ DIAG, LOGIC, MFU «& CUNTROLLER NG.4

0034 REF EA U973085-9901 | UNIT TEST PkUUes MhD +4 COUNTROLLER NO.<«

0035 0J0V1.900 EA 0222222-7132 | NETWORK SN74132N

00354a V4

0036 NIN[VNP 2N IV Ea 0538130-0019 | RESISTOR, Y6.0u OHFM i/8W 5%

00364 Ke RO

0037 0Judl.vuo EA 09729175-002% | RES FIX COMP lu0 OHMS 5% 1/8 WATT wPL - RCULGIVIYS

0037a RS

00138 0€001.000 EA 0972975-0033 | RES FIX COMP 224 CHMS 5 % 1/8 WATT L = kCud6LcldsS

0038A R7

0039 00001.00v EA V972958-0002 | TRANSISTOR ¢2N2907a PNP GEN PURP Sw TG-L% Ti - «N2YuTaA

00394 Q2

0040 000uU1.000 EA 0972915-0079 | RES FIX CCMP 18K 5% 1/8 wATT dises -

00404 R8

0041 0C€C001.0u0 EA 0972934-CC01 | DIODE+INT46A 3.3 v 5% s5IL VOLT REG GPL = IN7T40A

00414 CR2

0042 €0001.900 EA 01537233-00L301 | UIOUE GTD~132 7 (CGD-94S

00424 CR1

0043 00CJ1.300 EA U972924~0010 | CAP FIXx TANT SOLID 22 MFD 10 % 15 VULL PL —M35003/1-cc1

V0434 c1?

DRAFTSMAN

DATE

CKD. DRAFTSMAN

DATE

DESIGN ENGINEER

DATE

TITLE

MUVING HEAD DISC 44 CCATROLLER NGe 4

APPD -MFG

DATE

APPD. PROJECT ENGINEER

DATE

RELEASED

DATE

PROJECT NO.

PART NUMBER REV

LMus73683-0ca2|
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TEXAS INSTRUMENTS S— _
INCORPORATED
oae u5/187177 LIST or MATERIAL PAGE 9 of ﬁ,M v973683-0002 Jd
il S o | e PART NUMBER DESCRIPTION VENDOR PART NUMBER |
[ 0044 03863.000 ﬁﬂ 0539544-0002 | SOCKET,16PIN IC LUw PROFILE SOLTER TaiL] TI -(§3-16-0¢
0044A XJ3 XJ45
DRAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE
MUVING HEAD DISC 4% CGNTRGLLEk NL. 4
APPD -MFG. DATE | APPD. PROJECT ENGINEER DATE | RELEASED DATE | PROJECT NO. PART NUMBER REV
LM 9 136823-0u02| 4
- J
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uoIsIAIg swesAs 1enbig

oat 05/709/77

PAOE & of

PART NUMSIR
ﬁ.Moq73¢aa-ooox

7

—

. b= _3; e PART NUMBER DESCRIPTION VENDOR PART NUMBER |
"1ﬂ¢¥*“—‘-—615§§?555—' OI85TTA-030T [ X SPATEW XSY YO-13 CASE * -
nn32 PFF Fa 0973684-9901 |DIAG, LNGIC, MHD 44 CONTROLLER NN.4
nn24 FEF £A 0973685-9901 [UNIT TEST PENC, MHD 44 CONTROLLER NO.4
KL n2001.1900 ca 0222222-7132 |NFTWOARK SNT4132N
NH254 (2l
nnag 0C002,700 Fa 0538130-0C19 [RESISTNR, 56,00 OHM 1/8W 5%
07244 RayRr6
nH27 00C01.000 Fa 0972975-0025 [PES FIX COMP 100 (HMS 5% 1/8 WATT L - RCOSC1014S
0n27 RS
nAa £oCN1,nn0 £ A 0977975-0032 |RES FIX COMP 220 IHMS 5 % 1/R WATT QPL - RCO5G221J5S
0nmn R7
rnae 03001.700 SA 0972958-0102 | TRANSISTOR,2N2907A NP GEN PURP SwW ro-l# T1 - 2N2907A
R L1 Q2
004) nNGOIT, D00 £ A I272975-9079 |RES FIX COMP 18K 5% 1/8 WATT 81349 -
00404 PR
ORI n0INTLIND cA 0972934-0001 |DIONE, IN7462 3,3 v 5% SIL VOLT QEG QPL = INT464
SCh1 CR?2
N4 nC0)1.000 ~A 0153733-0)01 [DINNT GTD-132 / CGO-949
N4 cel
0043 LOCI1.90 ce 672924-)010 |CAP FIX TAMY SCLID 22 MFY 10 2 15 VOLT QPL  -M29¢01/1-227]
DRAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE
MIVING HEAD DISC 44 CONTROLLER NC.4
"APPD MFG. DATE | APPD. PROJECT ENGINEER DATE | RELEASED DATE [ PROJECT NO. PART NUMBER REV
LM)’°73683-0001 J )

T 13849
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00014 us
' 0002 00001.000 EA 0222222-7402 | NETWORK SN7402N TI- -SN7402M
000¢cA ulo
0003 00001.000 EA 0222222-7404 | NETWORK SN7404N
00024 (V1)
Cou4 00001.000 EA 0222222-1405 | NETWORK SN7405N
C004A ul
o005 30001.000 €A 0222222-1408 | NETWORK~-SN7408N
000¢cA u2
coceé 00001.000 EA 0222222-7410 | NETWCRK SN7410N ~=SN7410MN
COO0E€EA us
coo7 00001.000 EA 0222222-7430 | NETWCRX SN7430N ~-SN7430N
00074 Us
gocs 00001.000 EA 0222222-1437 | NETWORK SN7437N
0008A U3
000S 00001.000 EA 0222222-1474 | NETWORK  SN7474N -SNT4T4N
COCSA u7
0010 00004, 000 EA 0222222-7174 | NETWCRK SN74174N
001CA us uUll L1l4 Ul2
DRAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE
___gua ASSY, MHD CONTROLLER NO, 6
APPD -MFG. DATE | APPD. PROJECT ENGINEER DATE | RELEASED DATE | PROJECT NO. lM 097;A;TBN:M:6 02 GWL

T.1. 13849

H
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a+8-9

uossiaIg swe:sks reubig

o) Tere lrsTRMEyTS e P
owt 1110776 LIST OF MATERIAL PAGE 2 of (I.Mon:n«-oooz G‘;j
C:'Ez - ﬁ owa. PART NUMBER DESCRIPTION VENDOR PART NUMBER )
0011 00001.000 | EA 0244712-8267 | NETHORK ,0M82678
' 0011 ul1
0012 00001.000 | EA 0418801-0007 | CRYSTAL ,QUARTZ 5.000 MHZ HC-18/U QPL - CR-64/1)
. 001zA vl
0013 00002.000 | EA 0972915-0041 | RES FIX COMP 470 QHYS 5 T 1/8 WATT QPL = RCOSG4T1JS
00134 Rl R2
0014 00012.000 | Ea 0230590-9000 | CAP .05 MF 12 V  2), X CER TRANSCAP| ERI  -5635-000-YSFOb
00144 C1 THRU C12
' 0015 00001.000 EA 0972924-0010 | CAP FIX TANT SOLID 22 MFD 10 % 15 VOLT QPL  -M39003/1-2271
| Col¢A c13
., cole 00002.000 EA 0972926-0020 | CAP FIX MICA 500V 51.3 PF 5 ¢ QPL  -CMO4ES51047D
. colea Cls Clé
0017 00001.000 | EA 0972929-0391 | CAP FIX CERAMIC 470 PF 10 % 200 V QPL  -M39014/01-1309}
00174 c1s
" cols AR ET 0538347-1999 | WIRE FOCK UP B-25 AW3 19 STR WHITE JUD - HHI109
0015 00001.000 EA 0973783-0001 | PWB,MOVING FEAD JISC CONTROLLFR NO.6
. 0020 REF EA 09737€2-9901 | LOGIC DIAGRAM, DETAILED MHD CONT. NO. &
0021 REF EA 0973779-9901 | TEST PROCECURE, MDH NC. 6
0022 00001.000 EA 0083654-0003 | TERMINAL TURRET TYPE USF = 29108
ST AT XD DRAHAN 5o T GEGR SCwER ST e
w3 ASSY, MHD CONTROLLER NN, 6
RS AT T AP FRORCT ENGINERR S T REASES SR RGO ART NOWHER =
LM0o713784-0007| 3 ¢

T.1. 13849
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uoIsiAlg sweysAs |enbig

PART NUMBER

w1 TEXAS INSTRUMENTS
{@; INCORPORATED or 1s10me  LSTOFMATERIAL PAGE 2 of LMo973784-0501 Gmij
/——NW‘. m_":f ﬁ owe PART NUMBER DESCRIPTION VENDOR PART NUMBER |
0011 00001 .000 EA 0244T12-8267 | NETHORK ,CN82678
' 0011A uil
. 0012 00001.000 EA 0418801-000%5 | CRYSTAL ,QUARTZ 3,124 ¥HZ HC-18/U OPL - CR-64/U
00124 Y1
0013 00002.000 EA 0972575-0041 | RES FIX COMP 470 CHMS S X 1/8 WATT QPL - RCOS5G471JS
00124 Rl R2
0014 00012.000 EA 0230590-9000 | CAP .05 MF 12 V  2J. X CER TRANSCAP| ERI  -5635-000-Y5FO0P
00144 Cl €2 C3 C4 CS C6 CT C8 C9
co148 €10 C11 C12
001 00001.000 EA 0972924-0010 | CAP FIX TANT SOLID 22 MFD 10 € 15 VAL QPL  -M39003/1-2271
N c13
0016 00002.000 EA 0972926-0020 | CAP FIX MICA 500V 51.) PF 5 % QPL  —CMO4E51040D
COléA Cle Cl6
0017 00001 . 000 EA 0972929-0391 | CAP FIX CERAMIC 470 °F 10 % 200 V OPL  -M39014/01-13°]
00117a c1%
o018 AR FT 0538347-1999 | WIRE HOOK UP 3-26 AWG 19 STR WHITE JUD - HHO109
cI19 00001.000 EA 0973783-0001 | PWB,MCVING FEAD ND1SC CONTROLLER NO.6
0020 REF EA 09737€2-9901 | LOGIC DIAGRAM, DETAILED MHD CONT. NO. 6
0021 REF EA 0973779-6901 | TEST PROCEDURE, MDH NC. 6
__0022 00001.000 | _EA|_ 0083694-0003 | TERMINAL TURRET Tyet USE - 20108
Pw3 ASSY,MOVING HEAD DISK CPNT N0, &
AT AT AP PRGIECT ENGINERR oo | WA STE | FRGHCTRG. AR VO v
LM 0373784-c00!| , € |

T 13849




U N .
8 7 6 5 l 4 3 : 2 .

o,
N VT . REVISIONS
. AA.A‘ . . ZONE|LTR Wlm APPROVED
NOTES | LINLESS OTHEPW 1 SE SRECIF/ED A | 211084 10) Fgtrme 7 n;‘;s—
PART CF F1 1. ALL CAPALITORS ARE 05 L Y2y ]
— . 2 ALE INTEARATEL SHRELIT
AFE SN T _ _ SEF/ES
o | MHDo3MED —
| pwposjmro ) , Mo UIT Ve vee
QLQE['__.A__,Z, TNE [y,q‘i-z D
FroUT5- 3 1/.5,/—4 STATO3-
Ryt 4~ V3 REBUTO3-
STAT Y- <] w5, g2 RFEUTDZ-
P MWD QYMHD 23 PO 1 STATOE -
4 3
/o | MWDSEL- z m; INA 3 [0
-~ SNO A oo 9
5| STATSEL | — st
9 MWDAZ/MHD
-+ ——
g4 | COMPER/O -
3% V=17A57 2 I VEC L/ !k vedle vece Wi K TN - TERMAT 3 FA’P(%PI
CHLTIME ~ 21,03, 51| Busy/a- . Ui . [ / TERM- {34
39| CALTKN/O - 32 LoV COMPERG~ [ ] 52 COMPER/Q 2) i
4 | WK ZEN[(D- 10 5023
WekTENfa- 5 /2 COMPERS- CHLTIN
20 sa =
IDERID- & ) FPARER/D- S RFOUT O3~ P
LDERIG.~ 2122 %20, PARER /G- - o £rouroz-) ;
3R 44 PrOUTOT- | o
VD Bl 2 RROUTO0- | o Cc
ag|STATRICK = 128 L o DATREF/a- |55
ENDISCAa -1 5,
48 | LMD~ — —— STATO8- |52
APCIMA/D - e S7A767- 1,
50 Vere - o S7TATOL- 25:,
09 / /& vee susyfa-
PREGER/4~ 2 /5] | | oPcenrga- AT g
451 PROCERID - 3 e | STATIO- 174
ol ENaECD- £ (3| | WRPEN/D- SHTEN- |,
EADISG- 5 2| | weeep/a- —
# N QATRERID - 2 | | MESMHD- l / % vee
DATEERA - | 7| we 0| oFLinB- STATO0- ~Z /5 | S7AT05- STATOS-]| ,,
CAD E4 9 DPLOMP]a - 3 4 PRI GER/O-
i 174 WRPEEN/B.~ P2 /3 ENDISClA -
e SA707- % /2 STATO# - SIATO%-_| .8
FrLIN/a- ¢ | V8 [y |oATRERIG-
STATOZ- 7 0 | S;AT03- A
GND 3 5 |S7ATRACK-
3| MRSMHD - / /e vee (sHz58) TERM,C-
L2 | /5 STATH 2 B
CAMPER 6 - = /4__WLKTONA- | wrs / rg/ﬁ: g-?) T:;;M ZDa-
PARERIG - ¢ /3 CHLTANA- gf," 3| werEND- GGue B8 W’?}'— LY
5| wez |2 srarr- We72pFl6/2_ 2| &
IDER/B- & Y n
- LOERB 3 N
STA7T 08 7 /0 P] %95 & TERMC - Q
ENO 5 7 9 STAT A3CK - COMPPP- 5 —i
241 SATRICA— — fa)
- Za myyr -
LERR of > PMRERfA | o0 Y FARERIC- || 57z
11248\ . /3] o8 & SARRER/D~
y e \3_IDER/D- B 4 -
TOREADI 9 TDERJpAL- 1 MREST-
#2| =z / YECNg  ppnsiar ]
CRC:0- 0 S7YS- /8 08 |
+3 REVY STATUS[ REV % 2 | -1 [mrem| cooe OENTHEYI oeR PROCUREMENT
2 STY- | HLDS TAT !‘ l ‘ OF SHEET® SHEET |1 arv reao | MO [ WTJ parem e l URE OR DESCRIETION SFECHICATION
SROM A% UNLESS OTHERWISE SPECIFIED UNCESS OTHERWISE r YA °
33|t 12 PARER/UT- © SPECIMED 2 TEXAS INSTRUMENTS
31 : 98 4 EENOVE ALL BURRS AND SHARP | DIMENSIONS ATE I Incries B Equismont Grow " Desee. Toxss A
35| WPS | I SAVEERERE, PR APeaCe DecmaLs =010
- . DIMENSIONAL LIMITS APPL 3 PLUACE DECTALS 1 02 z:..‘. fiwdhes 3/sine LO6IC, D/IAGRAM, DETAIED,
I75] BEFORE FINISH PROCESSING -7 & 1: Lyl
37| ST 4 X\ oL STATEN- ' PR RENTESES FOR REFERENCE ONLY MATERIAL: M__ MOVING HEAD DISC CONTROLLER
- 4 L - o - | || INTERPRET DRAWING IN ACCORDANGE [5 /2 75 [ 75 C2 L Y , NO &
Wz AFLG/a L~ } WITH MILSTD-100 ST 7552 ‘-—""NO M/r.&L w
Sl cares- 913, 001 wBS e cne i33h + ool LT OE [ RITI Bloeotal msr3m2
Zoor ™Y Zooi oo 22 2, N ™ X
M‘J ™ 1 280~ "800 1 Tiacel Al g D 96214
501 +.008 iRl +010 HRl+o12 .
™Y Io01 THRY ool TES ool APPLICATION y. SCALE NONE | | sy s 0F 2
1 +3 R
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|

7 6 S 3 2 1
REVISIONS
ZONE |[LTR DESCRIPTION DATE APPROVED
D
|
|
|
AR OF A !
,~_7 GND |
JV-7%5) !
Jswo - e . » —— GND
79 WD C/‘L cs\L 05\]: 1L ¢k P oot L C\L 1 S .
80 I cz T o T ce s == T oce T cee v fzare
L vee 1 . : 1 ' T
7o * + + * J. ¢ + ¢ 78 N ol
g e ] C
FART OF F~1
3 MREST /
b v 3 MREST-| ..
2 27 ;
‘—-
<
74 SYCKAIHO ~ ‘
L~ J1
TP
" veres? / N !
; A I alad
Fo= VecR  ved L yer !
TERM.C~ (SH1,8-1) | 2l ad3
3 -AlE L7 SC-
. itk B
MRSMHD~ (541, B) on ol _BSCOUT-
TERM, Cla- (5H 1,57 3 A 17
MREST- (541 51, zals LlEs¢ B
END 7 g B/7B3C- </ L
o 26 {
N
LGE YLD L 0
B5CeLIA- 1/ 0 TSCBUT 9 8 OSAUT- f\
TC{ > b A
)]
cours L4704 | —
C/4,50r .__D
_—' -
/5, 4705
57
25c@u7 AAA
RZ, 4700
— { -2 -1
o Q—NI;E?{‘TN%“ [ ooe PART OR IDENTIFYING NUMBER i NOMENCLATURE OR DESCRIPTION oy
L. L{Dr—”-‘*l e PARTS LIST
UNLESS OTHERWISE SPECIFIED UNLESS OTHERWISE SPECHFED ATE =
3. /);/4 MHE in 1 iy - REMOVE ALL BURRS AND SHARP - DIMENSIONS ARE IN INCHES Crm '7/3}” d@ TE'X.AI s"‘,!y“g"‘iﬁrﬁnr.
21000 MKZ 0K -2 LY prawad A anEs = P Ten
3 g.?‘CENTR'EsICg'Vm hrﬂ,;CHlNio ANGLES =}* . ENGR A
1 o ] i DRENSIONAL e ar 2 PACE DECmg o L OB DIAGRAM DETIALED
e e = MOVING HEAD DISC CONTROLLER
PARENTHESES FOR REFERENCE ONL Y — S—
[« INTERPRET DRAWING IN ACCORDANCE APVD /VO b
WITH MIL-STD- 100 |
HOLE TOL ERANCE CONTR NO [azE i
T“?’ilztj% TH;R:lgjgg? nfﬁt;%f §7i§f 8100 DESIGN ACTIVITY RELEASE D 96214 273752
0L +.008 Sl.ol0 AR, 012 AseY on
™MRgIoo1 TR Icor T looi APPUICATION SCALE MONE] REY A | ey " 2
? TTeleE m
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) 7 6 5 l 4 3 ] 2 l 1 _
REVISIONS &
A/O7ES N ZONE|LTR DESCRWTION DATE
[ Bus pPins J TwEL J ON P2 CNFIBOBZ (22 B Ly,
(LETTER SIDE ONLY) USING /TEM 7 TED & & 10 wAS 236505 -
2. JUMPER PINSA AND R ON P2 TO A |00, 230255 -3060 973657 -
J THRU T BUs ON P2 USING OO0/ 2> IPDITEL £EV - f,”
ITEM 3. cEVEC Block 1 65°% |
3 THIS CABLE < HARLL BE TESTED
BY MEANS OF PONT-TO- POINT D
USING THE WIRE (757 ( 27368/)
AS A REFERENCE.
REF, CABLE GROUND LEADS
7) GROLIND LEAD |3 PLACES (¢ © ° )
PING S, X AND HH Gl S
e 3) 4PLACES d 8 A
KEF op oc )
e AR M ARK -~ PINA cF g ot p l
C. [+]
MAEK PER PROCESS 2 2 REQD (4)ar MoLEL A4 - r b// oL ok
Drsc \ 3 oN oM
PER . oR °oP
\ P . PROCESS | \\ oT oS
AR N ! 7 ‘\ -t £ oV ; ou ” ‘
. N !
DISC CONTROLLER # 2 N [ \ JQ oz O oor|” C
- ’\ - 0 RN i
od oc
o = SEE VIEW A \ RV
4.0 .50 > ‘ o T ok
. 20 +.50 s Ten
+
PIN 1 p2 11 =i20+50% MARK PER PROCESS 1 40250\ v ot
c cy
Z‘d'ﬂdﬁ){% 0) Pt oy oX]
OAA o2
DM A t 6.0 0 43 krEGD oce o84 —
_ o£E _Joto
MARK PART NUMBER @ 3 Reap, ANs 5, X, HH Yy N .
/ AND REVISION LETTER N
PER PRDCESS | o) T~
/ o L) e -
_/ ~— = \@ AR
[}
. ‘
g b LROUND  BUS CONTACT ARRANG EMENT ;
REF
B CABLE ENTRY SIDE
3]
8
P 973690 — X XXX B
BASIC PRET NUMBER Bs
VEW A Q
DIM A IN FEET N
9
)
~
1)}
]
(a]
p——t
‘;—;l'—l{"f‘;‘ %l PART OR IDENTIEYING NUMBER l NOMENCLATURE OR DESCRIPTION \ e
PARTS LIST
)] PROCESSES ! UNLESS O omenwse seeceen |77 £ S )
- ; THERWISE SPECIFIED UNLESS 1SE ) . TExAs IN
l§ 1 MARK PER F-100, METHOD YIL, (LASS i2, [ REMOVE ALL BURRS AND SHARP + DIMENSIONS ARE IN INCHES T ') 3‘/ ,E.‘,::‘G;’::'z"""g.a:,::. A
- TOLERANCES (", SR
by 7%0:,(075 g—L;C‘_f,,m THOD 1T r1agS - SR Oh, R NeP STt DhceaaLs = 010 ¥ o CABLE ASSEMBLY,
~ N ’ 00 METHOD 17 7_’-“‘"" . - DIMENSIONAL LIMITS APPL Y 2 PUACE DECIMAL S + 2 4 R = s
_HEIGHT 11Z, COLOR BLACK , TYPE 2 BEFORE FINGH PROCESSING. e rre—Trve MOVING HEAD DiSc. MoDEL 44
2 3.80(0Fk PER F-127, METHED T PARENTHESES FOR E ONLY w L4 EL,
: ! wnHM“—s%lAOVgNGNAOCORDAmE B My L e TEL CONTROLLER
3 : Fnk sl
‘ ‘Q o mm}mm:”‘ o 55354 557 % 'SZE | CODE IDENT NO wwmgno73630
e o1 ; 25,
Jwce LisT For -coor sSSsEmecy 973631 »¢ | e R R i TR A LV L= o AT e e | D | 96214
.50 .75, 001 . f
N AS SEMBLY 973630 +[a TR TSR TRSTSR DRSS aeeucaTion : y ol Towsr 777
f 34 LM . TH7914E M
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< TEXAS INSTRUMENTS MATERIAL S— -
O R A
- e o 07/02/7¢  UST OF MATER PAGE 1 of ﬁ.M 913690—001+ A]

il o S PART NUMBER DESCRIPTION VENDOR PART NUMBER

0001 00001.000]  EA 216136-C0G1| HOOC,CCNNECTOR

0062 00001.000| €A 231447-0800] CONNECTOR PC 36 PIN VIK-2VH-36/1CN-5

€0024 P2

0003 00004.000,  EA 4182C1-0001| STRAP,MARKER,ADJUSTABLE,PLASTIC QPL~- MS$3368-1-9

0004 00015.000|  FT 972435-0067| INSUL SLEEVING,1.0" ID ZIPPER TUBE PVC| ZIP- ZTR-1000-63-20

0005 00002.000]  EA 972988-0016( SCREW 4-40 X .438 PAN HEAD CRES

0006 00001.000]  EA 216138-C001| COVER,CCNNECTCR

0007 00001.000 3 4114C0-0016] WIRE, 16A%G, SOLID, UNINSULATED

0008 00108.000]  FT 712570-CCO5| CABLE, ELEC, FLAT (ST-1426-198-XL)

cacs REF EA 973€91-59G1| WIRE LIST, MFD44 TO CCNTROLLER

0010 00001.000{ EA 973657-0003| CONNECTOR \RECTANGULAR,ELECTRICAL

00104 3%

0011 00043.000,  EA 411378-00C4| CONTACT ELECTRICAL FEMALE WIN-100-1026S

0012 000€3.000 EA 2215%4-CC85| CONTACT SCCKET 100-1016S WIN-100-1016$

0013 00002.000]  EA 418212-0040 STRAP,TIECCWN,ADJUSTABLE,PLASTIC QPL- MS3367-4-9

co14 AR FT 411634-0710] SLEEVE,PVC, .066 DIA. CLEAR QPL- MIL-1-631
DRAFTSMAN DATE | CXD DATE | DESIGN ENGHNEER DATE | TITLE

ﬂ% /i1 é CABLE ASSY, MHD44 TO CONTROLLER
APFD -MIG DATE | APPO_ RO 77 DATE | RELEASED DATE | PROJNCT NO PART NUMBER REV
L al00 LM 973590—001* A
24 - /)
6-91
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0
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TRIZE
N REKFR
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HEFH :
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TR 7
mrxl N ©n é
hilo N — e}
~ m m 2
. § ; [}
HES 10 -
il < 93z
<zl Jd gz
L S h s %_’
21 W ] 5
Alon 10 g:c El
- w [\ ;UI
N < T S m -
o M I
LI
L) n ) 3
o g
<
8
7 3
E 2 x COMPONENT ‘COMPONENT N/A
N I NNECTION
: ne DESCRIPTION §§ SIGNATURE e e c?&"fﬂ'sﬁ" REMARKS o
- STATION STATION NO.
! tABlg €0 remev | se | 40050 #2- 86 | Pr- M T 3
2 4 WHT END P2-GAID BUS| L/GMD BUS I B [}
2 £E0 HDOSI - ez- ~/- B8 4
4 wwr GND VP2 -Gnp Bus| PIGaD Bus
£ £EO \po0s2 - \pz- 34 PI-8
& war GAO PZ GavBvs|Pl GMD BUS
7 RED ADOS3- r2- 3 pr- 7
/;_ 8 WHT GNO P2 e/ D BUs|Pl &MY BUs
i I =2 || Foasi- A
- ¢ KT SO P @no Bus \Pr &ap BUS
- E ; i REO ALOSS - \pe- 5 Pr- X
;7] 2 wHr Sno o2 snOBus|er awo Bus
SAVE £ED 50056~ re- 6 |Prru
e I W4T =2 FPEGNOEVS| Pl SN0 Bus
E el =
H 2l /s REO Aops7- w2- 7 Pr- S
: 5 /% wHT ) V2 saoss\lr swo Bus
/7 £ED AO0S &~ - 8 1P N
> |7 e =2 PC AP BUs P/ &P Bus
§ © /9 £ED LESTRRE- p2-9 -2
Ny 20 wHr (<% \PC GO BUs|Pi&ap Evs
[N %4 RED ARl \p2-10 Pr-7
$lzz wWar ) P2 WD BOS P &0 BUS
z3 LED Y S = P11 Pr- A ¥ J
3| 22 |E8L wur 7ercon sk oo |02 capgusio s avs | T Ty 2
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¥

L

"y 4 COMPONENT COMPONENT N/A
Yie DESCRIPTION 5 2 SIGNATURE c?g'ugﬂlgn O ECTON REMARKS )
' - STATION STATION NO.
25 |faaie #c0 TEzon/ (42 |G- PZ-r2 PI-& ¥ L]
20 | K war | DEZ P2 Guo 8Us|P/GnDBYS i
27 £ED EG—- oz /3 Pr-&
2% e =) P2Galo BUs|PIGN OB
29 £ED oG- pz-,4  |o-F
3o wH7 ) GND PE GNO BUS| Pl ko BUS
3) £ED WONCLE- pz-15  lor-8
32 WHT GO PL GULABUS|\Préwo Bus
o33 RED sELLO- W,z -/8 zn
5l 24 waw7 KO PEGMOBUS |Pl GMd Bus
s %[35 ) sEcor- oz 27 |-e
5 D war ) VP2 Su0 Bus\P) Guo Bus -
A Y eco sEco - 218 oy
2 :E 38 war 7 lezawosvs| Pl en £os
5] 39 Leo sELLg- p2-/9  |por-2
*Z1 40 war =2 P2 &wv Bus \PrEwo BUS
¢ 41 £EO I 4% w2 -2o0 -y
P»|4az wWHT Ga O P2 Grnp Bus| Pl & s
il 43 REO LTS/e/n/~ P,L-2/ |Pr-F
ol |44 WHT w0 P2 &0 g5 \P1END Sus
nflas £=p 4 DSHCK - z-22 o/ - P
N b WH7T GMD VP2 Ga0 sus|Préwp Bus | |
47| ¥ &= ¥ |sezc- pz-23 |pr-o -
5 48 maiz wor rErcen |ax o PL G0 BUS\P/ bald) BUS i 8
H NO. DESCRIPTION ] g SIGNATURE FOR START FOR ANISH REMARKS ITEM)
- STATION STATION NO.
49 |fhare Cco rErcew| 4o | ook rFe-24 P-4 e 3
50 wHT Guo rzawo sus\picuosus | gy [
5 £E0 )2 p2-25 pr-c [
52 wHT GND \Z a0 Bus |prawosus
53 £LEO SECTQLM- P2-26 Pl -
5¢ WHT GO P2 GO BUS\P/GHD BUS
55 LD ZNOE X M- we-27 pr- Y
56 war 277 \PCGME BUS\ L/ GHD BuUs
157 £ED weHe - pz-28  |or- i
| 58 wa'r ) P2 G40 Bus|psswo Bus
s X e0 ) wps Fz-29  |pr-p .
Lo [P wer 22 2 Guo 83 | Prsus Bus
) P 2E0 ArrEnro - r2-30  |pr-ce
HH PR wair wo P2 Guip Bus| Pr6up Bus
;:” H IPE £ED ATTENT (- lez-3,  pr-oo
: 5 w4 \wair GO P2 Gup 8os | Plenp Bus
e5 P ATTEN2- pe-32 \or - &€
Pl (%4 G D Pl GAD BUS Py 6ub BUS
% L7 ) ATTEN 8 - p2-33  |pric
ARV N
N l} 68 %04 Guo \PCeno Bus| PranpBos
N KX £ED wrr P8 Pr-gy i
N EZ w7 G0 VP2 G /P 85| o1 6uip Bes )
7 | g #E0 K@D INTL pZ-c o7 LN J
3 72 |58l wor TEFLaN |48 KaalD 2 GHD EYS| PLEup BYs 4

f
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veizesr

Pl z COMPONENT COMPONENT N/A
e DESCRIPTION 5 2 SIGNATURE COORENaN | CONNECTION REMARKS e
= STATION STATION NO.
73 |Fhble c€o 7EAw | A0 |Secraw Him 1 |PE-D pr- B 2
4 | K awr R L Y S Plent BUS |P11:w0Bus 4 [
75 <ED SELTRK BT 2 p2-& oy
76 e 7 VPl et Bus |Premo fos
77 £ED SECTBL BT 4L 2 - o~ &
78 %% Gro P22 BYs |Preao Bos
79 LED SECTOK Bi/rS |P2- H Pr-a
s0 W' ErI0 Pe&MPBIS|\Preaio BUS
f\%v g/ Leo SEoeC & e |P2-E eV
4l 82 w7 SND P2 GaD B |Prene BUs
I EE £ED coTer Line — | p2-am |pi-2 .
371 84 Wiy 2 PN BUS P 6mip 9>
HA S £g0 Os- P2-35  |Fr-4A T
2] 8¢ |EXRl; com7 FEFLn| AR | P2 SNDE IS\ Pr eDBUS 4 3
iz
-
£
>
£
N
| N
)
N
0
~
E |
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8 | 7 6 J s i 4 3 2 | 1

REVISIONS
NOTES ZONE |LTR DESCRIPTION OATE APPROVED
[ THIS CABLE Skl BE TESTEC NLOTEFE w LAZ C
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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:

e  Sections - References to Sections of the manual appear as “Section x” with the symbol
X representing any numeric quantity.

e  Appendixes - References to Appendixes of the manual appear as “Appendix y’> with the
symbol y representing any capital letter.

e  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.

e 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

e  Other entries in the Index - References to other entries in the index are preceded by
the word “See” followed by the referenced entry.
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Activate Direct Access

Channel (ADAC) . . . . . . . . . . .. 2.6
Activate Words . . . . . . . . . .. 2.6
Activation Monitor . . . . . . . . . . 3.7. F3.7
Address, Cylinder . . . . . . . . . . .. 2.7.3
Address Modification . . . . . . . . .. 2.8.2
Address, Sector . . . . . . . . . .. .. 2.7.2
Address Selection . . . . . . . . . . .. 2.8.1
Addressing, Channel . . . . . . .2.8, F2-4,  F2-5
Automatic ID Verification . . . . . . . . 2.5.3
Automatic Seeking . . . . . . . . . .. 2.5.1
Automatic Track Incrementing . . . .2.5.2, F2-3
Automatic Transfer Instruction (ATI) . 2.6
Block Transfer Control . . . . . . . . See BTC
BTC . . . . . . .. ... ... .. 2.1,3.3
Cabling Connections . . . . . . . . . . 4.4, F4-4
Chain Bit . . . . . . . . . . ... 2.7.3
Chain Link Taken . . . . . . . . . . .. 2.10.2
Channel Addressing . . . . . . . 2.8, F24, F2-5
Characteristics, Disc Controller . . . . . . . 1.3
Circuit Boards:

Double Connector . . . . . . . . . 4.3, F4-2

Single Connector . . . . . . . . . . 4.3, Fa-1
Command Field . . . . . . . . .. ... 2.7.3
Commands:

Compare Data . . . . . . . . . . .. 2.7.3.3

Independent Seek ..o .. 2734

Read Data . . . . . . . . . . . . .. 2.7.3.1

ReadID . . . . . . ... ... ... 2.7.3.2

Write Data . . . . . . . . .. .. .. 2.7.3.5

Write ID, Lockout Disabled . ... 2736

Write ID, Lockout Enabled 2.7.3.7

Write ID, Override Lockout . . . . . 2.73.8
Compare Data . . . . . .. . ... . . 2.7.3.3
Compare Error Status Bit . . . . . . . . 2.10.2
Connections, Cabling . . . . . . . . . 4.4, F4-4
Controller Interface Signals:

BTC to Controller . . . . . . 2.12.3.1, T2-3

Controller to CPU . . . . . . . 2.12.2, 122

Controller to Disc . . . . . . . 2.12.4, T2-5

CPU to Controller . . . . . . . 2.12.1, T2-1

Disc to Controller . . . . . . . 2.12.4, T2-6
Data Check Word . . . . . . . . . . . .. 2.3
Data Transfer Error Status Bit . . . . . . 2.10.2
Data Transfer Rate . . . . . . . . . . 2.11, 3.1
DataWord . . . . . . . . . . . ... .. 2.3
DCL . ... .. ... ... .. 22,34
Device Busy Status Bit . . . . . . . . . . 2.10.2
Diagnostics . . . . . .. .. . ... ... 4.5
Direct Memory Access Channel . . . . . 1.1, 2.1
Disc Characteristics . . . . . . . . . . . . 1.3
Disc Control Logic . . . . . . . . . . See DCL
Disc Read Control: . . . . . . . . . . .. 3.14

Disc Read State 0 . . . . . . . 3.14.1, F3-25

Disc Read State 1 . . . . . . . 3.14.2, F3-25

Disc Read State 2 . . . . . . . 3.14.3, F3-26

Disc Read State 3 . . . . . . . 3.14.4, F3-26

Disc Read State 4 . . . . . . . 3.14.5, F3-27

Disc Write Control: . . . . . . . . . . .. 3.12
Disc Write State 0 . . . . . . . 3.12.1, F3-18
Disc Write State 1 . . . . . . . 3.12.2, F3-19
Disc Write State 2 . .3.12.3, F3-20
Disc Write State 3 . . . . . . .3.12.4, F3-21
Disc Write State 4 . . . . . . . . . . 3.12.5

Documents, Reference . . . . . . . . . . . 1.2

Drawings, Engineering . . . . . . . . Section V

End of Disc Status Bit . . . . . . . . . . 2.10.2

Engineering Drawings . . . . . . . . Section VI

Grant, Memory Access . . . . . . . . . .. 29

Head Select . . . . . . . . . . .. . . 2.7.3

ID Compare Error Status Bit . . . ., . . . 2.10.2

ID Verification . . . . . . . . . . . .. 2.5.3

Identification Word . . . . . . . . . . 23,24

Identification Word Verification . . . . . . . 3.10

Independent Seek Command . . . . . . 2.7.3.4

Independent Seek Monitor . . . . . 3.9.5, F3-12

Initialization List: . . . . . . . . . . . .. 2.7
List Word 1 . . . . . . . . .. ... 2.7.1
List Word2 . . . . . . .. ... .. 2.7.2
List Word3 . . . . . . . .. .. .. 2.7.3
ListWord4 . . . . . . . ... ... 2.74

Initialization List Monitor 3.8, F3-8, F3-9

Installation . . . . . . . . . . . .. . .. 14

Instructions:

Activate Direct Access Channel

(ADAC) . . . .. ... 2.6
Automatic Transfer Instruction

AT .. .o 2.6

Interface Signals, Controller . . . . . . . . 2.12

Interrupt Bit . . . . . . . . .. .. .. 2.7.2

Maintenance: . . . . . . . . . . .. Section IV
Preventative . . . . . . . . . . . . .. 4.2

Memory Access:

Grantof . . . . . . . . . .. . ... 29
Requestfor . . . . . . . . .. . .. 29

Model DS44 Disc Characteristics . . . . . . 1.3

Modifications, Address . . . . . . . . . . 2.8.2

Monitor, Activation . . . . . . . . . . 3.7, F3-7

Monitor, Independent Seek . . . . . 3.9.5, F3-12

Monitor, Initialization List . 3.8, F3-8, F3-9

Offline Status Bit . . . . . . . . . . .. 2.10.2

Operation Complete Status Bit . . . . . . 2.10.2

Operation, Theory of . . . . . . . . Section III

Organization, Sector . . . . . . . . . . .. 2.3

Parity Error Status Bits . . . . . . . . . 2.10.2

Preamble Word . . . . . . . .. .. ... 2.3

Preventive Maintenance . . . . . . . . . . 4.2

Read Control, Disc . . . . . ... . . .. 3.14

Read Control, System . . . . . . . . . .. 3.13

Read Data Command . . . ., . . .. . 2731

Read ID Command . . . . . . . . . . . 2.7.3.2

Index-2
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Read States, Disc:

Read State 0 . . . . . . . . . . 3.14.1, F3-25
Read State 1 . . . . . . . . . . 3.14.2, F3-25
Read State 2 . . . . . . . . .. 3.14.3, F3-26
Read State 3 . . . . . . . . .. 3.14.4, F3-26
Read State4 . . . . . . . . . . 3.14.5, F3-27

Read States, System:

Read State 0 . . . . . . 3.10.1, 3.13.1, F3-22
Read State 1 . . . . . . 3.10.2, 3.13.2, F3-13
Read State 2 . . . . . . 3.10.3, 3.13.3, F3-24
Reference Documents . . . . . . . . . .. 1.2
Registers, DCL . . . . . . . . . . .. 3.5, T3-2
Request for Memory Access . . . . . . .. 2.9
Sector Address . . . . . . . . . .. 2.4,2.72
Sector Count Bit . . . . . . .. . ... 2.7.2
Sector Pulse Generator . . . . . . . . . 3.6, F3-6
Seek Complete:
Unit3 . . . ... ... ... ... 2.10.2
Unit2 . . . . . . ... ... ... 2.10.2
Unitl . ... .. ... ..., 2.10.2
Unit0 . ... .. .. ....... 2.10.2
Seek Control . . . . . . . . .. .. 3.9, F3-10
Seek States:
StateO . . . . . .. ... 39.1
State 1 . . . . . ... L., 39.2
State2 . . . . .. ... 393
State 3 . . . . . ... ... 394
Seeking, Automatic . . . . . . . . . .. 2.5.1
Selection, Address . . . . . . . . . . .. 2.8.1
Status Bits:
Chain Link Taken . . . . . . . . .. 2.10.2
Compare Error . . . . . . . . . . .. 2.10.2
Data Transfer Error . . . . . . . . .. 2.10.2
Device End . . . . . . ... .. .. 2.10.2
ID Compare Error . . . . . . . . .. 2.10.2
Offline . . . . . . . .. oL L2102
Operation Complete . . . . . . . . . 2.10.2
Parity Error . . . . . . .. ..., 2.10.2
Program Error . . . . . . . . .. .. 2.10.2
Seek Complete, Unit0 . . . . . . . . 2.10.2
Seek Complete, Unit1 . . . . . . . . 2.10.2
Seek Complete, Unit2 . . . . . . .. 2.10.2
Seek Complete, Unit 3 . . . . . . .. 2.10.2
Write Lockout “On” . . . . . . . .. 2.10.2
Write Protect Enabled . . . . . . . . . 2.10.2

Status Control States . . . . . . . . . .. 3.15
State 0 . . . . . . ... ... 3.15.1, F3-28
Statel . . . . . . ... ... 3.15.2, F3.29
State2 . . . . . . . ... .. 3.15.3, F3-29

Status Storage . . . . . . . . .. 2.5.5,2.10.1

Status Word One . . . . . . . . . . .. 2.10.2

Status Word Two . . . . . . . . . . .. 2.10.3

System Read Control . . . . . . . . . .. 3.13

System Read States:

Read State 0 . . . . . . 3.10.1, 3.13.1, F3-22
Read State 1 . . . . . . 3.10.2, 3.13.2, F3-13
Read State 2 . . . . . . 3.10.3, 3.13.3, F3-24
System Write Control . . . . . . . . . .. 3.11
System Write States:
Write State 0 . . . . . . . .. 3.11.1, F3-14
Write State 1~ . . . . . . . .. 3.11.2, F3-14
Write State 2 . . . . . . . .. 3.11.3, F3-16
Write State 3 . . . . . . . . . 3.11.4, F3-17
Theory of Operation . . . . . . .. Section III
Track Incrementing, Automatic . . . .2.5.2, F2-3
Transfer Rate, Data . . . . . . . . . . 2.11, 3.1
Write Control, Disc . . . . . . . . . . .. 3.12
Write Control, System . . . . . . . . . .. 3.11
Write Data Command .. ... 2735
Write ID, Lockout Disabled Command .. 2735
Write ID, Lockout Enabled Command . . .2.7.3.6
Write ID, Lockout Overridle Command . . .2.7.3.8
Write Lockout Bit . . . . . . . . . . ... 24
Write Lockout “On> . . . . . . . . .. 2.10.2
Write Protected Data . . . . . . . . . . 254
Write States, Disc
State0 . . . . . . ... ... 3.12.1, F3-18
State ] . . . . . . ... ... 3.12.2, F3-19
State2 . . . . . . .. ... 3.12.3, F3-20
State3 . . . . . . . . ... .3124 F3-2i1
Stated . . . . .. ... L. 3.12.5
Write States, System
State0 . . . . . .. .. ... 3.11.1, F3-14
State 1 . . . . . ... .. .. 3.11.2, F3-14
State2 . . . . . . . ... .. 3.11.3, F3-16
State 3 . . . . . .. ... .. 3.114, F3-17
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