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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.

III 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 216759-9701
Maintenance Manual for Model DS44 Disc Drive 973792-9701
Model 980A Maintenance Manual System Description 960699-9701
Model 980B Maintenance Manual System Description 9430129701
Model 960A Maintenance Manual System Description 226750-9701
Model 960B Maintenance Manual System Description 9427739701
Block Transfer Controller Maintenance Manual 240802-9701

iii/iv Digital Systems Division
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SECTION I

INTRODUCTION

1.1 SCOPE

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

1.2 DISC CHARACTERISTICS

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

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

1.3 INSTALLATION

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

1-1/1-2 Digital Systems Division
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SECTION I1

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, 1.D., and check words. The preamble word is used to
activate the disc drive read/write logic. The 1.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 101112 13 14 15

27 20 [28
SR +
WLO CYLINDER ADDRESS l

SECTOR ADDRESS
WITH MSB REMOVED

Bit 0 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 1.D. Command.

Bits I 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 | (INNER
| ICYLINDER) | MOST
| CYLINDER)
CYLINDER l0123456...200201 202|203 . . . 405 406 407
ADDRESS | X
L
TOP SURFACE ! I i
HEAD ADDRESS 0 TRACK NUMBER [0 2 4 6 8 10 12 ... 400 402 4041406 .. . 810812814
. _
Ly
BOTTOM SURFACE TRACK NUMBER |1 357 9 11 13., .401 403 405l407 . . . 811 813 815
HEAD ADDRESS -1 \ | |
i 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 ZERQO, THE HEAD WILL BE SWITCHED TO THE BOTTOM
SURFACE AND PROCESSING WILL RESUME WITH SECTOR ZERO, SAME CYLINDER, BOTTOM SURFACE.

IF AN OPERATION IS BEING PERFORMED ON AN ODD NUMBERED TRACK, i.e., 1,3, 5, 7 --- 405, UPON REACHING
THE END OF THE TRACK IF THE SECTOR COUNT IS NOT ZERO, THE HEAD WILL BE SWITCHED TO THE TOP
SURFACE AND THE CYLINDER WILL BE INCREMENTED’ AFTER THE DISC HAS SEEKED TO THE NEXT CYLINDER
THE I.D. WILL BE VERIFIED, AND PROCESSING WILL RESUME WITH SECTOR ZERO.

’

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

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.

I.  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 1.D. word is not checked if only the head 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, .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 IR )

| 1 J ]
USED BY CPU R DISK |JUNUSED I
UNIT’ C
DISC SELECT A({))NDTRIE(;;,LER

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. 0

01 selects Disc Drive No. 1

10 selects Disc Drive No. 2

11 selects Disc Drive No. 3

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

012345678910 111213 14 15

!

STARlTING 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

0123456789 101112 13 14 15

(I !

© |

T
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 101112 13 14 15

o L U
C COMMAND\QLINDER 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.

2-6 Digital Systems Division
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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
ignored. 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 CHANNEL 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 ATl 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
LECTED] 1T 2[5 SWITCH CONFIGURATION
3 ol ofo
1 olof']|ao °
2 of1]o]uw
3 ol 1|1 ]w 1
4 1 ol o 2
z 1o 1= 123 4
P
2 o MULTILAYER BOARD
7 [HIEE
ADDR PLUG WIRING ViC vee  vee
} }
CH |CONNECTIONS 1 1
O 000000
¢} 1 14,3 12.5 10 1413121110 9 8
1 12,312,510 12 3 4 5 6 7
2 12.34.510 O 0OO0O0OO0OO0OO
— :
3 12,34.5 10 GND _GND
4 114.2 12.5 6 20 o' 2
5 12,312.56
6 114.34.56
7 12.34.56

SIDE VIEW

WIREWRAF BOARD
NOTES: 1. THE CHANNEL ADDRESS SWITCH iS LOCATED ON THE BTC t MULTILAYER
BOARD IN LOCATION 505 }ROW 5, COLUMN 5) ON THE BT 1 WIREWRAP
BOARD IN LOCATION B0O (ROW B, COLUMN 00).

2. ONLY ONE SWITCH FOR EACH CONTROLLER.

(A)134196

Figure 2-4. Channel Address Decoding
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MRD13
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MRD14

‘ VICE ADDRESS
@ AND DEVICE
(DECODED)

MRD156

U U U

20

(A)134197

Figure 2-5. Channel Address Decoding Logic
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-k 2 REQUIRED PER CONTROLLER
8p }NOT USED
9sp—
*DEVREQ: DEVICE REQUEST
(ACCESS REQUEST OR INTERRUPT REQUEST)
(A)134200

Figure 2-6. Request Line Select
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CHANNEL O N

D) P —
r, CH 1 >
< CH 2 S
CH3

TO NEXT DEVICE ﬁ ° cHa L FROM DMAP EXPANDER OR PRECEDING
>~

CONTROLLER bl CH5 7 DEVICE CONTROLLER

CH6
~a
: oy

/
\

SN74151 p | | SN741561
D, DATA SELECTOR
D,
SELECTED W D3
ACKNOWLEDGE Dy
- Dg
ACKNOWLEDGE «—4* Dg
Dy
50 ACKNOWLEDGE LINE SELECT
51 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. IFor 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 access 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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NOT REQUIRED

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

ACCESS
REQUEST

1CLK MIN
ACCESS NO MAX
GRANTED
1CLK |
| ——— | ——————>
1CLK MIN g'g‘"_ﬁ "
STORE OR 2 CLK MAX AX
FETCH
| 3CLKS —>|
ADDRESS ENABLE
DATA ENABLE
(STORE CYCLE ONLY) '
|
DATA AVAILABLE '
(FETCH CYCLE ONLY) |
[ - -
i‘ > fe— 1167 NSEC - 960A
| 833 NSEC MIN
1583 NSEC MAX ¢ 960A COMPUTER
I
: (REFRESH INTERRUPTION)
|
SYSTEM '
GATING ~_ THE PARITY ERROR SIGNAL IS
DELAY \|<—>l ——>| «—— ASSURED TO BE VALID ONLY

AT SYSTEM CLOCK EDGE THAT

I
PARITY ERROR [ f////////// RESETS DATA ENABLE

(STORE CYCLE ONLY)

ASYNCHRONOUS
INTERRUPT
REQUEST
1 CLK MIN ———
INTERRUPT I OMIN _ | J
REQUEST NOMAX | @ T —— —

|e—1CLK —>

INTERRUPT
RECOGNITION

NOTES:

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
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2.10.2

STATUS WORD 1.

Bit 0

Bit 1

Bit 2

Bit 3

Bit 4

Bit 5

Bit 6

0123456789 10 11 12 13 4 15

oMmoDelpfe e BlcH. W [sclsclscls.c.
ce e ole e A s L. i {00014 00,
E| |EID R[E|Y[TKN|JON

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 L.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 (o 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 1.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.

2-13 Digital Systems Division
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3. The controller stores Operation Complete status and
returns to its idle condition (ready for another
ATl command).

4. IFrom 8 to 70 milliseconds later, depending on how
far the disc had to seek, 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,. See description for bit 12,
Bit 14 Seek Complete Unit O1,. See description for bit 2.
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 16-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 MHz. 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 tmaximum)
+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 Lxpander and routed to the BTC are listed in table 2-1. Data lines are provided in the
fogicaily 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

2-15 Digital Systems Division



%, 944824-9701

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.
IFor 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 INTERFACL. The logic levels for the controller/disc interface
signals are TTIL compatible.

Logic ONI: +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.

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

Digital Systems Division
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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 O, 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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Table 2-6. Disc to Controller Signals

Signal Description

FRY - 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

RTS/R/W— 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

ADSACK-—- 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

SKIC— 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

RCLK— 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

RD- 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.

3-1 Digital Systems Division
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4. [Ixecute 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 RF2 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

Table 3-1. BTC Register Content

BTC REGISTER CONTENT

STROBE
OR RFA4EN
ENABLE (SEE NOTE 2) REGISTER FILE 1 REGISTER FILE 2 REGISTER FILE 3 REGISTER FILE 4 MEMORY .SECTOR
(SEE NOTE 1) (RE1) (RF2) (RF3) (RF4) ADDRESS COUNT
REGISTER REGISTER
ACTIVATE
ACTIVATE 1 WORD 1
ACTIVATE ACTIVATE WORD 2
ACTIVATE 2 WORD 1 (LIST ADDRESS)
LISTEN (TO
4 ACQUIRE 0 .ACTIVATE LIST ADDRESS LIST ADDRESS
INITIAL LIST) WORD 1
ACTIVATE STARTING DATA
w1 0 WORD 1 ADDRESS LIST ADDRESS LIST ADDRE?S +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
\ Lwa 0 WORD DATA ADDRESS (CURRENT) ADDRESS ADDRESS
LIST ADDRESS CHAIN (LIST) STARTING DATA
MEMEN 1 /4 (CURRENT) ADDRESS ADDRESS SECTOR COUNT
Ll
/ Aggﬁ:«ﬂgo . LIST ADDRESS CHAIN (LIST) (CHAIN) LIST
CHAIN LIST) (PREVIOUS) / ADDRESS ~ ADDRESS
(NEW) STARTING LIST ADDRESS \ LIST ADDRESS
Lwi ! DATA ADDRESS (PREVIOUS) (CURRENT) LIST ADDRESS + 1
SECTOR STARTING DATA LIST ADDRESS LIST ADDRESS .
Lw2 1 COUNT (NEW) ADDRESS {PREVIOUS) (CURRENT) LIST ADDRESS + 2
DCL COMMAND STARTING DATA LIST ADDRESS LIST ADDRESS SECTOR
LW3 1 WORD (NEW) ADDRESS {(PREVIOUS) (CURRENT) LIST ADDRESS +3 COUNT (NEW)
DCL COMMAND STARTING DATA CHAIN (LIST) LIST ADDRESS (NEW) STARTING T
N Lwa ! WORD ADDRESS ADDRESS (CURRENT) DATA ADDRESS SECTOR COUN
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. RF4EN (REGISTER FILE 4 ENABLE) TO THE BTC IS TOGGLED UPON COMPLETION OF EACH LIST ACQUISITION;

INITIALLY RESET TO LOGIC ZERO WITH EACH ACTIVATE 2 STROBE.
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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 beiween 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
toffrom 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 1.D.
command.

Loaded with bit O of the I.D. word for a Read

or Write Data command.

Determines whether or not data is write protected.

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

Contains the address of the next sector which will
come under the read/write head on the disc.

Used for odd numbered cylinders. (See Figure 2-3.)
This register runs 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 R1, C1, 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 ot the SPG signals. The 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.
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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 SKI1, 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 3-11. 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 I.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 I.D. check cycle by sending a start signal (DRSRTF/Q) to the Disc Read Control
Logic. When the Disc Read Controller reaches State 2 (DR2), the desired I.D. word (Cylinder
Address Register, Head Address Register, next Sector Address Register) is loaded into the Parity
(CRC) Register. (Refer to figure 3-22.)

3.10.2 SYSTEM READ STATE 1 (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 [.LD. word read
from the disc was correct. However, if the Parity Register is nonzero, the I.D. Compare Error
status is set. An I.D. Compare Error status only terminates a write data operation. Otherwise,
processing continues. (Refer to figure 3-24, sheets 1 and 3.)

3.11 SYSTEM WRITE CONTROL

The System Write Control Logic is activated during List Word 4 strobe if the command is a
Write or Compare command. Once activated, System Write State 0 (SWO0) 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 1.D. word/Q flip-flop inhibits incrementing the word
counter when the 1.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.
WS2 obtains the data words from the BTC and holds them in the Data Buffer Register until the
disc controller loads the word into its Shift Register. Each time a word mark (WOMKSR/Q) is
received from the disc controller, a word has been taken from the Data Buffer Register and
loaded into the Shift Register. The next data word is then fetched from the BTC. This process
continues until the parity word has been loaded into the Shift Register. At this point, the
System Write Controller steps to System Write State 3 (SW3/Q). If a word is not available from
the BTC by the time the disc controller is ready for it, a Data Transfer Error status will be set.
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3.11.4 SYSTEM WRITE STATE 3 (SW3/Q). Refer to figure 3-17. SW3 determines if the
operation is to be aborted (due to data transfer error or compare error), continued (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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Figure 3-17. System Write Control, State 3
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Figure 3-19. Disc Write Control, States 1 and 2
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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 (DRO). Refer to figure 3-25. The DRO initiates the read
operation on the proper sector. The system controller sends a start signal (DRSFTF/Q) when it
is ready. Reading commences with the next sector encountered if that sector is not the 89th
(switching) sector and if the operation is an 1.D. check or Read I.D. command. The EQUAL/Q
flag means that at least one sector has been read, the BTC sector counter is not zero (ZLER08)
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 3-24. System Read Control, State 2 (Sheet 1 of 3)

3-35 Digital Systems Division



944824-9701

YES

NO

PARITY
ERROR
(CRC =0}

YES

SR?2

(A)134226 (2/3)

YES ot YES
SECTORS
{ZERO 8)
NO NO
CHAIN YES
{CHAIN) TO NEW LIST
(CHAIN)
NO NO
Y i
0—>PARFLG/Q 0-PARFLG/Q
0—BUFFUL/Q < 0-BUFFUL/Q
1—PARER/Q
1= PARER/Q
1 0PCOMP/Q 1> OPCOMP
> RESET FLAGS > RESET FLAGS. -
(FLGRES) (FLGRES )
ACTIV. BTC LIST CONTROL
(LISTEN, A2) (LISTEN. A21)
TOGGLE RF4EN (RF4ENCK-) _
- (RFAENCK-) - 1 = CHLSTFG/Q b
1= CHLSTFG/Q {FLGRES:)
(FLGRES-)

Figure 3-24. System Read Control, State 2 (Sheet 2 of 3)

T0

@

3-36

Digital Systems Division



LE€E

uoIsiAlg sweysAs 1eubia

SR?2

1.D.
WORD
CORRECT

1= IDER/C
RESET FLAGS
(FLGRES-)

(CRC=0)

(WRTOPFLG/Q

COMPOP-)

(WRTOPFLG/Q)

1> IDREAD/Q
1> IDER/Q
0~ IDCHKSR/Q

LOCK

OUT ON
(WLKOUT/J1A)

OVER-

RIDE YES

1—> IDREAD/Q
0— IDCHKSR/Q
0— BUFFUL/Q

NO

LOCKOUT
(COMM3)

1>WLKTON/Q
RESET FLAGS
(FLGRES-)

1—>IDREAD/Q
0—>IDCHKSR/Q
0—> BUFFUL/Q
0—> RDOPFLG/Q

(A)134226 (3/3)

4
TO

SRO

Figure 3-24. System Read Control, State 2 (Sheet 3 of 3)

10L6VvT8VY6



944824-9701

1t = SYNB/Q
SYNC. TO BITCK
TRAILING EDGE

1IDCHKSR/Q
+RDIDCOM

0> LSMF/Q

1 EQUAL/Q

Fm——mmmm e ———————

(A)134227

Figure 3-25. Disc Read Control, States 0 and 1

0-> SYNB/Q
SYNC. TO BITCK
TRAILING EDGE

YES
(EGDY/Q)
NO

1—+RG/Q

|

1 - SYNR/Q
SYNC. 7O RCLK
TRAILING EDGE

3-38

Digital Systems Division



[e]
{j@? 944824-9701

3.14.2 DISC READ STATE 1 (DR1). Refer to figure 3-25. The first portion of DR1 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 I.D. has been checked. For a compare operation the Disc Read Controller and the
System Write Controller are active.

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

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

3.14.5 DISC READ STATE 4 (DR4). Refer to figure 3-27. DR4 determines if the read
operation has been completed (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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Figure 4-4. Controller/Disc Cabling
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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.
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LOAD LIST
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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 YOZ,
where:

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

YOZ indicates the row/column location as indicated
in figures 4-1 and 4-2, i.e., row Y column 0Z.

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 /

5-4 Digital Systems Division



L OAD LISTTING FOR: PRODUCT CODE MODULE DATE 10/01/76 PAGE 1

PIN CIRCUIT DEVICE PIN  WIRE PIN CKT Ne BLOCK LOCATION WIRING  WIRE
SIGNATURE TYPE NAME NAME CODE FUNC  FREQ. LOAD NUMBER NAME PIN COMMENT LENGTH
ACK- x C8 BTCCB3X 3 (] 0 1 /910 3 CONN .00
ACK- x c8 CBOO3MHD 7 cN 0 1 7902 7 CONN .00
O NET LOADS $EXTERNAL SOURCE®*
AG x €8 BTCCB3X 4 cN [ 1 /910 4 CONN .00
AG x c8 8TCCB2X 3 cN 0 1 /998 3 CONN .00
O NET LOADS ®EXTERNAL SOURCE#
AGDEV- 4.} BTCCBOX 21 cN 0 1 /912 21 CONN .00
AGDEV- ce BTCCB3X 5 2] 0 1 /910 S CONN .00
AGDEV- c8 BTCCB3X 6 N [ 1 /910 6 CONN <00
AGDEV- c8 BTCCB3X 7 cN 0 1 /910 7 CONN «00
AGDEV~ c8 BTCCB3X 8 CN [ 1 /910 8 CONN .00
AGDEV- ce BTCCB3X 9 cN 0 1 /910 9 CONN «00
AGDEV- cs BTCCB3X 10 N 0 1 /910 10 CONN .00
AGDEV- c8 BTCCB3X 11 N 0 1 /910 11 CONN .00
AGDEV- c8 BTCCB3X 12 cN 0 1 /910 12 CONN +00
O NET LOADS ®EXTERNAL SOURCE®
ARDEV- c8 BTCCBOX 67 cN 0 1 /912 67 CONN .00
ARDE V- cB BTCCB3X 14 CN 0 1 /910 14 CONN -00
ARNEV- cB BTCCB 3X 15 cN 0 1 /910 15 CONN <00
ARDEV- c8 BYCCB3X 16 N [ 1 /910 16 CONN <00
APDEV- c8 BTCCB3X 17 CN 0 1 /91c 17 CONN .00
ARDEV- c8 BTCCB3X 18 cN [ 1 /910 18 CONN .00
ARDEV- c8 BTCCA3X 19 N ] 1 /910 19 CONN .00
ARDEY- c8 BTCCB 3X 20 N 0 1 /910 20 CONN .00
ARDEV- c8 BTCCR3X 21 N 0 1 /910 21 CONN .00
0 NET LOADS $EXTERNAL SOURCE#
ATIL x B BYCCBIX 4 cN 0 1 /997 & CONN .00
ATIL x C8B CBOO2MHD 8 CN 0 1 /901 8 CONN .00
0 NET LOADS ®EXTERNAL SOURCE#*
ATI2 X B BTCCB3X T4 cN 0 1 /910 74 CONN .00
aTI2 x c8 BTCCB1X s cN 0 1 /907 S CONN .00
ATI2 x C8 CRIO3MHD 9 cN 0 1 /902 9 CONN .00
ATI2 x CB CBIO2MHD 76 CN 0 1 /901 76 CONN .00
0 NET LOADS ®EXTERNAL SOURCE®
RCCRY xa CB CBOOIMHD 36 N 0 1 /903 36 CONN .00
BCCRY xa CB CBOO3MHD 44 CN [ 1 7902 44 CONN .00
O NET LOADS *EXTERNAL SOURCE*
BCCR Y- XA CB CBOOLMHD 46 cN [} 1 /903 46 CONN +00
RCCRY- XA CB CBOO3MHD S8 cN 0 1 /932 58 CONN .00
0 NET LOADS *EXTERNAL SOURCE®
RITNSC XA CA €8006MHD 21 cN 0 1 7904 21 CONN . .00
BITOSC xa CB CBOOIMHD 66 cN 0 1 /903 66 CONN .00
0 NET LOADS ®EXTERNAL SOURCE*
3TCLR XA CB CBOOIMHD 17 cN 0 1 /903 17 CONN +00
3TCLR XA CB CBOO2MHD 17 cN 0 1 /901 17 CONN .00
O NET LOADS ®EXTERNAL SOURCE#
BTCLA- x CB 8YCCBIX 6 cN 0 1 /907 CONN .00
ATCLR= X cB CBO04MHD 9 cN 0 1 /906 9 CONN .09
0 NET LOADS *EXTERNAL SOURCE*
AUFFUL/O XA (B CBOOIMHD 52 N 0 1 /903 52 CONN .00
RUFFUL/Q X& (B CROOIMHD 64 cN 0 1 7902 64 CONN .00
BUFFUL/Q XA CB CBO02MHD 62 cN 0 1 /901 62 CONN .00
0 NET LOADS *EXTERNAL SOURCE#*
RUSY~ X CB BTCCB1X 7 cN 0 1 /907 7 CONN .00
UsY- X *A CBOO2ZMHD H CN 0 1 /901 5 CONN .00
0 NET LOADS *EXTERNAL SOURCE*
ARUSY/D- XA €8 CBOOGMHD 36 CN 0 1 /904 36 CONN .00
RUSY/D- XA  CB CRO02MHD 57 cN 0 1 /901 57 CONN .00
0 NET LOADS *EXTERNAL SOURCE*
8usY/paz- xa  C8 CBOO3MHD 11 cN 0 1 /932 11 CONN .00
BUSY/DB2- X4  CB CBOO2MHD 15 cN 0 1 /901 15 CONN »02
0 NET LOADS *EXTERNAL SOURCE#
3USY/Q- XA  CB CBOOSMHD 75 CN [ 1 /905 75 CONN «00
RUSY/Q- XA  CB CBOO6MHD 29 CN 0 1 /904 29 CONN .00
AUSY/0~ XA (B CBOO2MHD 35 cN [ 1 /901 25 CONN .00
0 NET LOADS *EXTERNAL SOURCE®
CHATN xa C8B CBOO4MAD 29 CN 0 1 /906 29 CONN .00
CHATN xa  CB CBOO3MHD 12 cN 0 1 /902 12 CONN .00
O NET LGADS SEXTERNAL SGURCE®
CHATN- XA CA CBOO4MHD 30 cN 0 1 /906 30 CONN .00
CHATN- xa (B CBOO3MHD 13 CN 0 1 /902 13 CONN .00
0 NET LOADS *EXTERNAL SOURCE#
CHLTKN/D- XA  CB CBOO6MHD 39 cN 0 1 /904 39 CONN .00
CHLTKN/D- XA  CB CBOO3MHD 62 cN 0 1 /902 62 CONN .00
O NET LOADS *EXTERNAL SOURCE®
CHLTKN/Q- XA (B CBOO6MHD 28 cN [ 1 /904 28 CONN .00
CHLTKN/Q- XA  CB CBOO2MHD 34 cN 0 1 7901 34 CONN .00
0 NET (NANS «EXTERNAL SOURCE®
cLnck- cR BTCCBNX 13 cN 0 1 /912 33 CONN .00
cLoCK- cB BTCCBIX 8 N 0 1 /907 8 CONN .00
0 NET LDADS ®EXTERNAL SOURCE*
CNTUP- x 8 BTCCA3X 22 cN 0 1 /910 22 CONN .00
CNTYO - x 8 BTCCB2X 4 CN 0 1 /908 4 CONN .00
0 NET LOADS ®EXTERNAL SOURCE®
COMERR/Q x4 (B CBOOLIMHD 43 N ] 1 /903 43 CONN .00
coMERR/Q XA (B CBOO3MHD 54 cN 0 1 /902 S& CONN .00
THIS PAGF IS i DRAWING NUMBER 961711-9920 REVISION LTR N
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LOAD LISTTING FOR: PRODUCT CODE MODULE DATE 10/01/76 PAGE 2

PIN CIRCUIT DEVICE PIN WIRE PIN CKTY N+ BLOCK  LOCATICN WIRING WIRE
SIGNATYURE TYPE NAME NAME CODE FUNC FREQ. LDAD NUMBER  NAME PIN COMMENT LENGTH

0 NET LNADS *EXTERNAL SOURCE®

COmMMY - xa c8 CB004MHD 31 N [} 1 /7906 31 CONN 00

Comm] - xa c8 CBOO1MHD 11 CN Q 1 /903 11 CONN 00

CamMm] - XA cs CBDO3MHD 14 CN 0 1 /902 14 CONN .00
0 NET LOANS *EXTERNAL SOURCE®

COMM2 Xa cs CBO04MHD 32 CN 0 1 /906 32 CONN .00

COMM2 XA c8 CBOO 1MHD 12 CN 0 1 7903 12 CONN .00
O NET LOANS *EXTERNAL SOURCE®

COMM3~ XA c8 CBOO4MHD 33 CN 0 1 /936 33 CONN «00

COMM2- XA c8 CBOOIMHD 13 CN 0 1 /903 13 CONN 00
O NET LOADS *EXTERNAL SOURCE*

COMPER/D- XA (4] CBOO6MHD 44 N 0 1 /904 44 CONN .00

COMOFR/D- XA s C8003MHD 72 N ) 1 7902 712 CONN «00
O NET LOADS *EXTERNAL SOURCE®

cnMpNp - XA [o:} CBOO4MHD 76 CN [} 1 /906 16 CONN <00

caMpPOP- XA cB CBOO6MHD 32 CN o 1 /904 32 CGNN «00

comMPOP~ xa c8 CBOO1IMKHD 33 CN o 1 /903 33 CONN .00

Cmenpe - XA cs €B003MHD 35 CN 0 1 7902 35 CONN «00
O NET LOADS #*EXTERNAL SOURCE=*

COUNT X c8 BTCCB2X 5 CN [ 1 /978 5 CONN .00

CNUNT X c8 CBOO1MHD 4 N 0 1 /903 4 CONN .00
O NET LOADS *EXTERNAL SOURCE®*

CRC=0 XA c8 CBOO4MHD 69 CN ) 1 /206 69 CONN «00

CRC=D XA cs CBJO5MHD 12 CN [+ 1 /905 72 CONN .00
O NET LDADS *EXTERNAL SOURCE#

LRC=0- xa c8 CBO04MHD 72 CN 0 1 /%06 72 CONN «00

CRC=0- XA cs CBOO6MHD 43 N [ 1 /904 43 CONN .00
0 NET LOADS *EXTERNAL SOURCE*

CRCCK= XA c8 CBOOSMHD 27 CN o 1 /905 27 CONN «00

CRCCK- X4 cs CBOO3MHD 16 CN [} 1 /902 16 CONN .00
O NET LOADS *EXTERNAL SOURCE#*

CRCCLR- XA o] CBOOSMHD 26 CN o 1 /905 25 CONN .00

CRCCLR- XA cs CBOO3MHD 15 CN o] 1 /902 15 CONN .03
O NET LNADS #EXTERNAL SOURCES#

CYLADCRY cB CBO04MHD 75 CN 0 1 /906 75 CONN .00

CYLADCRY c8 CBOOSMHD T6 N 0 1 /935 16 CONN .00
O NET LOADS ®EXTERNAL SOURCE®*

CYLADO XA 4.} CBOO5MHD 44 CN [} 1 /935 44 CONN .00

CYLADO X4 cs CBOO 2MHD 24 CN 0 1 7971 24 CONN .03
O NET L0NADS *EXTERNAL SOURCE®*

CyLaDl XA ce CBOOS5MHD 43 CN [} 1 /915 43 CONN «00

CvyLaD1 XA ce CBOO2MHD 23 CN o 1 /901 23 CONN .00
O NET LNADS #EXTERNAL SOURCE®

cyean? XA cB CBOOGSMHD 42 N 0 1 /905 42 CONN .07

CYLaAD? Xa 4] CROO2MAD 22 N aQ 1 /901 22 CONN <00
O NET LDADS *EXTERNAL SOURCE#

cyean: XA c8 CROOSMHD 41 CN [¢] 1 /905 41 CONN 00

CYLAD3 XA cB CBOO2MHD 21 CN 0 1 /901 21 CONN «00
0 NET LOADS *EXTERNAL SOURCE®

CYLADS XA c8 CBOO5MHD 48 CN [} 1 /905 48 CONN «00

cyLans XA L] CROO2MHD 27 CN ] 1 /931 271 CONN .00
O NET LOADS *EXTERNAL SOURCE®*

CYLADS YA CcB CBOOSMHD 47 CN 0 1 /905 47 CONN «00

CYLADS X4 <R CBOO2MAD 26 CN [¢] 1 /901 26 CONN .00
O NET LOADS *EXTERNAL SOURCE=*

CYLADS xa cs CBOOSMHD “6 CN 0 1 /905 46 CONN .00

cyLaDns XA cs CBJ02MHD 25 N [} 1 /901 25 CONN «00
0 NET LOADS *EXTERNAL SOURCE®*

Cytap? XA c8 CBOO4MHD 36 N 0 1 /906 36 CONN .00

Criany xa B CBOOS54HD 33 N 0 1 /915 33 CONN .00

CyLany XA <8 CBOO2MHD 16 CN Q 1 /901 16 CINN 00
O NEY LNANS *EXTERNAL SOURCE®

CYLINC/O- x& B CBOO4MHN 48 N [¢] 1 /906 48 CONN .00

CYLINC/Q- xa (.} CROOSMHD 45 N 0 1 /935 45 CONN .00

CYLINC/Q- X [q:} CBOO1MHD 20 CN 0 1 /903 20 CONN .00
O NET LNADS $EXTERNAL SOURCF=

DATAV- cB BTCCBOX 27 CN [¢] 1 /912 27 CONN .00

DATAV- (o} RTCCRIX 9 N 0 1 /901 9 r.ONN .00
O NET LOADS *EXTERNAL SNURCE®

NATAVL x c8 BTCCBIX 23 CN 0 1 /910 23 CONN .02

DATAVL X c8 BYCCR1X 10 N Q 1 /997 10 CONN «2J
O NET LOADS *EXTERNAL SOURCFe

DATEN- x cn BYCCR3X 69 N [¢] 1 /910 69 CONN .07

DATEN- X 4] BTCCR2X 70 N 0 1 /9)R 70 CONN .00
0 NET LNADS *EXTERNAL SOURCES®

DATRFR/N~ X8 c8 CBOO6MHD 47 CN 0 1 /904 &7 CONN +00

DATRER/N- xA c8 CBOO3MHD 73 CN 0 1 /7902 13 CONN «00
O NET LOADS *EXTERNAL SNUPCF=

DATRER/Q- XA oL} CBIO6MHD 27 CN ) 1 /904 27 CONN <07

NDATRER/O- xa 8 CRO03MHD 23 CN 0 1 /902 23 CONN .00
0 NET LCADS *EXTERNAL SOURCE®

bn2/0- X Cr BTCCR3X 25 N 0 1 /910 25 CONN .00

THIS PAGE 1S 2
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LO0OAD LI STI NG FOR: PRODUCT £NDL MONULE DATE 10/01/76 PAGE 3

PIN CIRCUIT DEVICE PIN WIRE PIN CKT N+ TBLOCK  LOCATION WIRING WIRE
SIGNATURE TYPE NAME NAME CODE FUNC FREQ. LoAD NUMRER  NAME PIN COMMENT LENGTH
nD2/0- X c8 BTCCBI1X 11 N 0 1 /907 11 CCNN .00
0 NET LOADS *EXTERNAL SOURCE®*
DECOUNT- X c8 BTCCR3X 26 CN [} 1 /913 26 CONN <30
DECOUNT- X c8 CBOO3MHD 4 CN 0 1 /902 4 CONN 00
O NET LNADS *EXTERNAL SOURCE®
DEVADD,CO CcB BTCCBOX 34 CN o 1 /912 34 CONN .00
NEVAND,00 cB BTCCA2X 7 CN (o] 1 /938 7 CONN «02
O NET LOADS *EXTERNAL SOURCE®
DEVADD, 01 c8 BTCCBOX 35 CN o 1 /912 35 CONN .00
NEVADPD,01 cB BTCCB2X 8 CN [} 1 /908 8 CONN «00
0 NET tOADS *EXTERNAL SOQURCE*
NEVALD,02 B BYCCBNX 36 CN 0 1 /912 36 CONN +00
DEVAPD,02 cB BTCCB2X 9 CN [} 1 /908 9 CONN +00
0 NET LDADS *EXTERNAL SOURCE*
DEVADD,03 ca BTCCANX 37 CN o 1 /912 37 CONN - 00
DEVADD,03 c8 RTCCB2X 10 CN 0 1 /908 10 CONN <00
0 NET LNADS *EXTERNAL SOURCE=*
DEVADD.D4 [9:] BYCCARNX 38 N o] 1 /912 38 CONN .00
NEVADD,04 c8 BTCCB2X 11 CN 0 1 /908 11 CONN .00
0 NET LNADS *EXTERNAL SOURCE®*
NEVADD,O0S cs 8TCCARNX 39 CN ) 1 /912 39 CONN 00
DEVADD,05 CR BTCCB2X 12 CN 0 1 /908 12 CONN .00
0 NET LOADS *EXTERNAL SOURCE=*
NEVADD, 06 cs BTCCBOX 40 CN [} 1 /7912 43 CONN «00
DEVADD, 06 c8 BTCCR2X 13 CN 0 1 /938 13 CONN -0
. 0 NET LOADS =EXTERNAL SOURCE®
NDEVADD,CT [} BTCCBAX 41 CN o 1 /912 4} CONN <00
DEVAND,O07 CcR BTCCB2X 14 CN o 1 /7908 14 CONN .00
O NET LOADS *EXTERNAL SOURCE*
DEVADD, 08 (4 BTCCBOX 42 CN o 1 /912 42 CONN .00
DZVANN, 08 c8 ATCCB2X 15 CN [¢] 1 /998 15 CONN « 00
0 NET LNADS *EXTERNAL SOURCE=*
DEVADD, 09 c8 BTCCBIX 43 CN 0 1 /912 43 CONN <00
NEVADD, 09 ca BTCCB2X 16 CN 0 1 /908 16 CONN «00
0 NFT LOANS *EXTERNAL SDURCEx*
DEVADD, 10 ca BYCCBOX 45 CN 0 1 /912 45 CONN «00
DEvVADD,10 cB RTCCB2X 17 CN [} 1 /908 17 CONN 00
0 NET LOADPS »FXTERNAL SNURCE®
NEVADD,11 [o1:3 BTCCROX 44 CN o] 1 /912 44 CONN «00
NEVADD,11 cB BTCCB2X 18 CN 0 1 /7938 1 CONN .00
0 NET LNADS *EXTERNAL SOURCE®*
NEVADD,12 CcR BTCCBOX 46 €N 0 1 /912 46 CONN .00
DEVADD, 12 CR BTCCR2X 19 CN 0 1 /938 19 CONN +00
0 NET LDADS *EXTERNAL SODURCE*
NDEVANN,13 [of:} BTCCBOX 47 CN 0 1 /912 47 CONN 00
NEVADD,13 c8 BTCCR2X 20 CN [} 1 /9n8 20 COINN «30
O NET LIANS #EXTERNAL SOURCE®
DEVAND, 14 8 RTCCBNX 48 CN 0 1 /7912 48 CONN »00
NEVAND, 14 8 BTCCR2X 21 CN 0 1 /918 21 CINN «07
O NET LDADS *EXTERNAL SOURCE®*
DEVANN,1S c8 BTCCRNX 49 CN ] 1 /912 49 CONN «J0
NEVADD, 15 cB B8TCCB2X 22 CN 0 . 1 /793R 22 CONN .00
O NET LOADS *EXTERNAL SOURCE®*
NEVANSFLO X c8 BTCCA3X 27 CN 0 1 /910 27 CONN +00
DEVADSFLO X [%:] BTCCR1IX 12 CN Q 1 /907 12 CONN «00
0 NET LNANS *EXTERNAL SOURCE®*
DEVADSELl X c8 BTCCB3X 28 N 0 1 /910 28 CONN «00
DEVADSELL X [} BTCCR2X 23 CN o} 1 /7928 23 CONN .02
NFVANSFLY X cs BTCCB1X 13 N Q 1 /9C7T 13 CINN .00
O NET LNANS *FXTERNAL SNURCE*
NEVADSEL2 X B8 BTCCB3X 25 CN 0 1 /910 29 CONN .00
DEVADNSFL? X €8 BTCCB2X 24 CN [¢] 1 /908 24 CINN « 00
DEVANSEL2 X cB BTCCB1X 14 CN Q 1 /917 14 CONN .00
0 NET LOADS *EXTERNAL SOURCES®
DEVATI1- [o:] BTCCAOX 25 N 0 1 /912 25 CONN .00
NEVAYI- c8 BTCCRLX 15 CN [} 1 /997 15 CONN <00
0 NET LNADS *EXTERNAL SNURCE®
DEVATI?- cB RTCCHOX 23 CN o 1 /912 23 CONN «N0
DEVAT ]2~ CR BTCCRLX 16 CN Qo 1 /7977 16 CONN «00
0 NET LDADS *EXTERNAL SOURCE®
NEVASY/D X4 CcA CBN0 3IMHD 75 CN 0 1 /932 15 CONN .00
DEVASY/Q XA (4] CBOO2MHD 10 CN 0 1 /931 10 CONN 00
O NFT LNADS *EXTERNAL SNURCE*
JEVF Ll s (9 BICLBNX i3 N 0 1 /912 13 CONN .00
NEVEETA - R RTCCA2X 25 CN o] 1 /30R 25 CONN .00
O NET L0aps *EXTERNAL SOURCES®
NEVMRNNN cB ARTCCROX 4 CN 0 1 /912 4 CONN .00
NFVMRIMO0 CR BTCCRIX 17 [ 0 1 /907 117 CONN «23
O NET LUANS =EXTERNAL SNIRCE#
nEyMe Ol R ATCCROX 2 CN 0 1 /912 3 CONN .00
NEYMARNDT CR ATCCRIX 18 (] 2 1 /937 1R CINN .00
0 NET LNANS sExTERPNAL SNURCE®
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SIGNATIAF TYPE NAME NAME CODE FUNC FREQ. LDAD NUMBER NAME PIN COMMENT LENGTH
DEVYRN)?2 cB BTCCROX 6 N 0 1 /912 6 CONN «00
DEVMRNQ2 ce RTCCBIX 19 CN [+] 1 /907 19 CONN +00
0 NET LOADS *EXTERNAL SOURCE®
DEVMONQ3 ce BTCCBOX S CN ] 1 /912 5 CONN .00
NEVMPNQ3 cs BYCCBLX 20 CN o 1 /7907 20 CONN .00
O NET LNADS *EXTERNAL SOURCE®
DEVMRNO4 CcB BTCCBOX 8 CN o 1 /912 8 CONN 00
DEVMPNO4 cB8 BTCCRLX 21 CN 0 1 /907 21 CONN .00
0 NET LOADS *EXTERNAL SOURCFE®*
DEVMRNOS ch BTCCROX 7 N ] 1 /912 1 CONN «00
DEVMPNOS c8 BTCCBI1X 22 N 0 1 /907 22 CONN .00
0 NET LDADS *EXTERNAL SOURCE#
DEVMENDE (o: BTCCROX 10 CN o 1 /912 10 CONN .00
NDEYMRN)E c8 BYCCRI1X 23 CN ) 1 /907 23 CONN .00
0 NET LOADS *EXTERNAL SOURCE®
NEVMENQT c8 BTCCBOX 9 N V] 1 7912 9 CONN .00
DEVMPDDT c8 BYCCB1X 24 N 0 1 /1937 24 CONN +00
O NET LOANS *EXTERNAL SOURCE®
neEyMenga 4] BTCCROX 12 N 0 1 /912 12 CONN <30
DEVMRNOS (4:) BTCCB1X 25 N (o] H /931 25 CONN .00
O NET LOADS *EXTERNAL SOURCE*
DEVMPNO9 ce BTCCBNX 11 N o 1 /912 11 CONN .00
DEVYPNQa ce BTCCBIX 26 CN 0 1 /991 26 CONN .00
O NET LOADS *EXTERNAL SOURCE*
NEVMFENTO CcR BTCCBOX 14 CN 0 1 /912 14 CONN .00
NEVMENL0 (o] BTCCB1IX 27 CN o 1 /937 27 CONN .00
0 NET LOADS *EXTERNAL SOURCE®
DEVMRN]] c8 BTCCROX 13 CN ) 1 /912 13 CONN <00
DEVMRN1) cs BTCCBIX 28 N ] 1 /907 28 CONN 00
O NET LOADS *EXTERNAL SOURCE*
DEVMEN]2 cB BYCCBOX 16 CN 0 1 /912 16 CONN <00
DEVMRN12 c8 RTCCBIX 29 CN 0 1 /907 29 CONN <30
O NET L0ADS *EXTERNAL SOURCE®
NEVMRD]2 cB B8YCCROX 15 CN o 1 /912 15 CONN .00
DEVMRN13 cB BTCCBIX 30 CN [} 1 /79371 30 CONN «00
0 NET LOADS *EXTERNAL SOURCE®*
NEVMEN] 4 c8 8TCCBOX 18 CN o 1 /912 18 CONN .00
DEVMRDL 4 cs BTCCRIX 31 N 0 1 /907 31 CONN «00
0 NET LOADS *EXTERNAL SOURCE=*
DEV™RN1S cs B8TCCBOX 17 CN 1] 1 /912 17 CONN .00
DEVMRNLS c8 BYCCBIX 32 CN 0 1 /93T 32 CONN «00
O NET tOADS *EXTERNAL SOURCE®
DEVMRLY G c8 BTCCBOX 1@ CN (o] 1 /912 19 CONN .00
JEVMRNLS ce aTCLR1X 33 N b} 1 /7907 133 CONN <00
0 NET LOADS *EXTERNAL SOURCE®
DEVMWT, 00 ce BTCCRNX 50 CN 0 1 /912 S0 CONN .00
DEVMWP, 00 cR BYCCB2X 26 CN 0o i /908 26 CONN 00
O NET LOADS *FXTERNAL SOURCE=*
DEVMWN, 01 cB BYCCBOX s1 CN "] 1 /912 51 CONN .00
DEVMWN, 0] c8 ATCCB2X 27 CN 0 1 /7938 271 CONN +00
O NET LOADS *EXTFRNAL SOURCE=
DEVMWN, N2 8 BTCCBOX s2 CcN 0 1 /912 52 CONN .00
DEVMWN,02 CR BTCCR2X 28 CN 0 1 /908 28 CONN .00
O NET LOADS *EXTERNAL SOURCF=*
DEVMWN,03 (9] BTCCBOX 53 CN 0 1 /912 53 CINN <00
NEVMWN,03 c8 BTCCB2X 29 CN 0 1 /918 29 CONN «00
0 NET LOADS *EXTERNAL SOURCE®
NEVMWN, 04 cn BTCCBNX S4 CN (o] 1 /912 S54& CONN +00
"EIVMRD L4 €A BTCIR2X 30 N 9 1 7938 3¢ CONN .30
O NET LOADS *EXTERNAL SOURCES*
NEVMWN, 05 ca BYCCBOX 55 N Q 1 /912 55 CONN .00
NEVMKN,05 €8 BTCCA2x 31 CN 0 1 /938 31 CONN +00
0 NET LOADS ®EXTERNAL SOURCE®
NEVMKN,C6 cR BTCCBOX 56 CN 0 1 /912 56 CONN .00
JEVMWD, 06 cB BYCCR2X 32 N 1] 1 /908 32 CONN .00
O NET LOADS *EXTERNAL SOURCE#
JEVMWN, 07 ce RTCCROX 57 CN [} 1 /912 51 CONN .00
DEVMMWN,07 B ATCCB2X 33 CN 0 1 /7978 33 CONN 00
O NET LOADNS *EXTERNAL SOURCE=*
DEVHRN, 08 ca 8TCLBOX 58 N 4] 1 /912 s8 CONN <00
NEVMKN, 08 BTCCR2X 14 C 0 1 /9n8 34 CONN .00
O NET LDADS ®EXTERNAL SOURCE=®
nEyMWD, 00 c8 BTCCBOX 59 CN 4] 1 /912 59 CONN .00
JEVMWN, 09 R RTCCB2x 35 CN 0 1 /908 35 CONN .00
0 NET LOADS *EXTERNAL SOURCE*
DEVMWD,10 cA BTCCBOX 60 CN (4] 1 /912 60 CONN «00
NEVMWD, 10 cs BTCCR2X 36 CN 0 1 /9278 36 CONN .00
0 NET LNPADS *EXTERNAL SQURCE*
NEVMWN, 11 cr B8TCCROX 61 CN o 1 /7912 61 CONN .00
NEVMWN, 11 ch RTCCB2X 37 N 0 1 /908 37 CONN .00
O NET LDADS *EXTERNAL SOURCE®
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NEVHMWN,12 c8 B8YCCBOX 62 CN 4] 1 /912 62 CONN «00
DEV™MD,12 c8 8TCCB2X 38 CN ] 1 /7908 38 CONN 00
0 NET LOADS *EXTERNAL SOURCE=*
DEVMND,13 c8 BTCCBOX 63 CN ] 1 7912 63 CONN «00
NEVMWD,13 cs BTCCB2X 39 cN 0 1 /908 39 CONN «00
O NET LOADS *EXTERNAL SOURCE®
NEVMNWD,14 c8 sycceaox 64 CN [+] 1 1912 o4 CONN +00
NEVVND,14 €8 BYCCB2X 40 CN ] 1 /908 40 CONN <00
O NET LOADS *EXTERNAL SOURCE*
DEVMWD,15 cs BTCCBOX 65 CN 0 1 /7912 65 CONN «00
DEVYWD,15 cs 8TCCB2X 41 CN [+] 1 /908 41 CONN «00
O NET LOADS *EXTERNAL SOURCE*
DEVMWD,16 cs BTYCCBOX 66 CN 0 1 /912 66 CONN «00
DEVVNWD,16 cs BTCCB2X 42 CN [} 1 7908 42 CONN «00
O NET LOADS *EXTERNAL SOURCE®*
DEVR EAD X c8 BTCCB3X 30 cN ] 1 /910 30 CONN «00
DEVREAD X cB CBOO&MHD 13 CN [o] 1 /906 13 CONN <00
0 NET LOADS *EXTERNAL SOURCE®*
DEVSELO- X cB8 BTCCB2X 43 CN 0 1 /938 43 CONN «00
DEVSELO- x c8 BTYCCBIX 34 CN ] 1 /907 34 CONN «00
O NEY LOADS *EXTERNAL SOURCE®*
NEVSTORE- cs B8TCCBOX 69 CN 0 1 /912 69 CONN 00
JEVSTORE- cs BTCCB2X 44 CN o 1 /908 44 CONN «00
0 NET LOADS *EXTERNAL SOURCE*
DRSTARTR] XA (4.} CB001MHD 29 CN o 1 /903 29 CONN -00
NRSTARTRL XA €8 CBOO3MHD 31 CN [+] 1 7902 31 CONN «00
0 NET LOADS *EXTERNAL SOURCE*
NDROMHO/Q X4 c8 CBOO4MHD 58 CN 1] 1 /7906 58 CONN .00
DROMHD/Q XA cB CBOO1IMHD 44 CN ) 1 /903 44 CONN «00
DROMHD/Q XA cB CBOO3MHD 55 CN [} 1 /902 55 CONN .00
O NET LOADS *EXTERNAL SOURCE*
b1 XA cs CBQO1MHD 417 CcN 0 1 /903 47 CONN «00
nwWo XA B CBOO3MHD 59 CN 0 1 /902 59 CONN «00
O NET LOADS *EXTERNAL SOURCE®
EGDY/Q- XA cs8 CBOO1MHD 62 CN 1] 1 /903 62 CONN «00
EGDY/0- XA cB CBOO2MHD 71 CN o] 1 /901 71 CONN «00
0 NET LOADS *EXTERNAL SOURCE®*
ENDISC/D- XA cB CBOO6MAD 46 CN ] 1 /904 46 CONN - 00
ENDISC/D- XA €8 CBOO2MHD 75 CN o 1 /901 75 CONN 00
0 NET LOADS *EXTERNAL SODURCE®*
ENDISC/0- XA c8 CBOO6MHD 26 CN 4] 1 /904 26 CONN <00
ENDISC/Q- XA s CROO2MHD 33 CN o 1 /901 33 CONN «00
0 NET LOADS *EXTERNAL SOURCE=®*
ENPFWB~ X c8 V BTCCB3X 31 CN 4] 1 /910 31 CONN .00
ENRFWR- X cs BTCCB1X 35 CN o 1 /907 35 CONN «00
. O NET LOADS *EXTERNAL SOURCE®
HDSWST- XA cB CBOO4MHD 34 CN o 1 /906 34 CONN «00
HOSWST- XA cs CBO01MHD 14 CN ] 1 /903 14 CONN <00
0 NEY LOADS ®*EXTERNAL SOURCE®
EDCHKSR/Q XA 4.3 CBOOLMHD 35 CN 0 1 /903 35 CONN .00
IDCHKSR/Q XA [o:] CBOO3MHD 39 CN 0 1 /902 39 CONN «00
O NET LOADS *EXTERNAL SOURCE=
TOCHKSR/Q-Xx A c8 CBOO5MHD 68 N 0 1 /905 68 CONN «00
IDCHKSR/Q-XA ce CBOOLMHD 34 CN 4] 1 /7903 34 CONN .00
1DCHKS?/Q-X4 cB CBOO3MHD 38 CN 0 1 /902 38 CONN .00
0 NEY LOADS *EXTERNAL SOURCE=®
IDREAD/Y XA cB CBOO4MHD 71 cN 0 1 7906 71 CONN «00
TDREAD/JS XA c8 CBOO6MHD 42 CN (1] 1 /904 42 CONN «00
IDREAD/J XA ce CBOO3MHD 71 CN o 1 /902 71 CONN .00
O NET LOADS *EXTERNAL SOURCE®
IDPEAD/N- XA cB CBOO1MHD 28 CN 0 1 /903 28 CONN 00
IDREAD/G- x4 cB CBO03MHD 30 CN [¢] 1 7902 30 CONN <00
O NET LOADS *EXTERNAL SOURCE*
{DWIRC/Q Xa cB CBOO1MHD 41 CN 0 1 /903 41 CONN .00
INWIRD/Q XA cR CBOO3MHD 49 CN 4] 1 /302 4% CONN +00
0 NET LOANS *EXTERNAL SOURCE®*
INDEXM XA c8 CBOO&MHD 20 CN [ 1 /906 20 CONN <00
INDE XM XA CcR CBOO3MHD 76 CN 0 1 /902 76 CONN -00
INDE X™ xa CcB CBJO2MHD 14 CN 0 1 /901 14 CONN .00
O NET LODADS *EXTERNAL SOURCE=*
INTDFV- 8 BTCCBNX 71 CN ] 1 /912 71 CONN «00
INTDFY- cB BTCCRIX 32 CN o} 1 /910 32 CONN -00
INTDEV- €8 BYCCB3X 33 CN 0 1 /910 33 CONN <00
INTDEV-~ c8 BTCCA3X 34 CN 0 1 /910 34 CONN .00
TNTDEV- [4:} BTCCB3X 35 N o 1 /910 135 CONN .00
INTOEV- 8 BTCCB3x 36 CN 0 1 /910 36 CONN .00
INTNEV- e BTCCB3X 37 CN ) 1 /913 37 CONN 00
INTREV- (9} 8YCCB3x 38 CN 0 1 /910 38 CONN .00
INTNEV- CR BTCCB3X 39 CN o] 1 /910 39 CONN .00
0 NEY LOADS *EXTERNAL SOURCE=*
INTEN- X (o] BTCCA3X 40 CN Q 1 /910 40 CONN .00
ENTEN- X cB CBOO4MHD 3 CN 0 1 /906 3 CONN <00
0 NET LOADS *EXTERNAL SOURCE=*
IRFCOGOEV- cB BTCCBOX 29 CN o 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=
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MRDO2/MHN XA  CB CBOO4MHD 23 CN o 1 /906 23 CONN «00
MRDO02/MHD XA c8 CBOOSMAD 20 CN ) 1 /905 20 CONN <00
0 NET LOADS *EXTERNAL SOURCE#*
MRDO3/MHD XA (B CBOO4MHD 24 CN [} 1 7906 24 CONNM «00
MRDO3/MHD XA  CB CBOOSMHD 21 CN 0 1 /905 21 CONN «00
O NET LOADS *EXTERNAL SOURCE®*
MRDO4/MHD XA  CB CBOO4MHD 25 CN [ 1 /906 25 CONN «00
MRDO4/MHD XA ce CBOOSMHD 22 CN ] 1 /905 22 CONN «00
O NET LOADS *EXTERNAL SOURCE*
MRDOS5/MHD XA  CB CBOO4MHD 26 CN (1] 1 /906 26 CONN .00
MRNOS/MHD XA c8 CBOOSMHD 23 CN ] 1 /905 23 CONN -00
O NET LOADS *EXTERNAL SOURCE®*
MRDO6/MHD XA cB CBOO4MHD 27 CN ] 1 /7906 27 CONN «00
MRDO6/MHD XA 4] CBOOSMHD 24 CN [} 1 /7905 24 CONN 00
O NET LOADS *EXTERNAL SOURCE*
MRDOT/MHD X& (B CBOO4MHD 28 CN [ 1 /906 28 CONN +00
MRDO7/MHD XA cB CROOSMHD 25 CN o 1 7905 2% CONN 00
MROO7/MHD XA c8 CBOO1MHD 10 CN ] 1 /903 10 CONN .00
O NET LOADS *EXTERNAL SOURCE®*
MRDOS X cB BTCCB1X 41 CN [+] 1 7907 &1 CONN «00
MRDOS X ca CBOO2MHD 4 CN 1] 1 /7901 4 CONN +00
O NEY LOADS *EXTERNAL SOURCE*
MRND9 X cB BTCCB1X 42 CN 0 1 /907 42 CONN .00
MRDOQ x C8 CBOO2MHD 7 CN 0 1 /901 7 CONN -00
0 NET LOADS *EXTERNAL SOURCE*
“wrD10 X CB BTCCB1X 43 CN (] 1 /907 43 CONN «00
MRD10 X 8 CBO02MHD 9 N 0 1 /901 9 CONN .00
O NET LOADS *=EXTERNAL SOURCE®*
MRD11 X cB 8TCCB1X 44 CN ] 1 7907 44 CONN .00
MRD11 X cs CBOO1MHD 67 CN o 1 /903 67 CONN 00
0 NET LOADS *EXTERNAL SOURCE*
MRN12 X c8 B8TCCB1X 45 CN "] 1 /937 45 CONN +00
O NET LOADS *EXTERNAL SOURCE®
MREST X cB BTCCB1X T6 CcN 0 1 /907 76 CONN .00
MREST X C8B CBO06MHD (] CN [+] 1 /904 8 CONN .00
O NET LOADS *EXTERNAL SOURCE*
MREST- XA c8 CBOO6MHD 40 CN [ 1 /904 40 CONN +00
MREST- XA cB CBO03MHD 70 CN ] 1 7902 70 CONN 00
MREST- XA C8 tBO02MHD 67 CN (4] 1 /901 67 CONN .00
O NET LOADS *EXTERNAL SOURCE®*
MR SMHN XA cB CB004MHD 67 CN [} 1 /906 67 CONN .00
MREMHD' xa (o] CBOOS54HD T4 CN 9 1 7935 74 CONN 00
MRSMHD XA CB CBOOIMHD 5S4 CN 0 1 /903 S4 CONN .00
O NET LOADS *EXTERNAL SOURCE®*
MRSMHD- XA (B CBOO4MHD 46 CN 0 1 /906 46 CONN +00
MRSMHN - xa CcB CBOO6MHD 13 N 0 1 /7904 13 CONN «00
MRSMHD- XA CB CBOOIMHD 18 cN o 1 7903 18 CONN .00
MRSMMD- XA (8 CROO3MHD 18 CN (] 1 /902 18 CONN .00
MRSMHD- XA  CB CBOO2MHD 18 cN ] 1 /901 18 CONN <00
O NET LOADS *EXTERNAL SOURCE®
MWOC K- XA cB CBOOSMHD 28 CN [+] 1 /7905 28 CONN .00
MWOCK - XA B CBOO3MHD 17 CN 0 1 1902 17 CONN .00
O NET LOADS *EXTERNAL SOURCE®*
MWNCKA2- XA (B CBOOIMHD 39 N 1] ' 1 /903 39 conn «00
MWDCKA2- XA  CB CBOO3MHD 47 CN [} 1 7972 47 CONN =00
O NET LOADS *EXTERNAL SOURCE®*
MWDSEL- XA (8 CBOOSMHD 53 CN [} 1 /905 53 CONN .00
MWDSEL- X4 (o} CROO6MHD 16 CcN [} 1 /904 16 CONN .00
MWDSEL- XA (B CBOO3MHD 22 CN 0 1 7902 22 CONN «00
O NET LOADS *EXTERNAL SOURCE®
MWNOO/MHD X4  CB CBOO4MHD 35 CN 0 1 /906 3% CONN .00
MWDOO/MHD XA C CBJOSMHD 31 CN 0 1 /905 31 CONN .00
YWNDOO/MHD XA (B CBOOGMHD 11 CN ("] 1 7904 11 CONN .00
O NET LOADS *EXTERNAL SOURCE®
MWOOL/MHD XA (B CBOOSYHD 30 cN 0 1 7905 30 CONN +00
MWNOT/9HN XA 4] CBOOGMHD 10 CN 1] 1 /904 10 CONN .00
O NET LOADS ®EXTERNAL SODURCE®
MWDO2/%HN XA (B CBOOSMAD 29 cN 0 1 7905 29 CONN .00
MWNO?/MHD XA (B C€BOO6MHD 9 CN 0 1 /904 9 CONN .00
O NET LOADS SEXTERNAL SOURCE®
MWDO3/MHD XA [4:} CBOO5MHD 32 CN [} 1 /905 32 CONN 00
MWPO3/MHD XA (o:} CBOO6MHD 12 CN 0 1 /904 12 CONN «00
O NET L0OADS *EXTERNAL SOURCE®*
NSTE ¥a (R CBOOAMHD 45 CN [} 1 1906 45 CONN .00
NSO ® x4 (B CBOOLMAL 16 N 0 1 /%03 16 CONN .00
0 NET LOADS *EXTERNAL SOURCE®*
NSRB- x4 €8 CBI0GMHD 43 N [} 1 /906 43 CONN .00
NS88- XA CR CBOOLMHD 15 4] o 1 /933 15 CONN +00
O NET LOADS *EXTERNAL SOURCE*
NXSFCFL] XA (B CBO04MHNY 38 cN 0 1 /906 38 CONN <00
NXSFSEL1 XA CR CBJIOSMHD 35 CN [} 1 /905 35 CONN «00
O NET LNADS *EXTERNAL SOURCE®
NXSESEL? Xxa (B CBOO4MHD 40 CN ¢} 1 /906 40 CONN .00
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NXSESEL2 XA (B CBOOSMHD 37 CN 0 1 /905 37 CONN .00
0 NET LOADS ®EXTERNAL SOURCE®*
NXSESEL3 xA (B CBOO4MHD 37 cN 0 1 /906 37 CONN .00
NXSESEL3 XA (B CBOOSMHD 34 cN 0 1 /905 34 CONN .00
O NET LOADS *EXTERNAL SOURCE#*
NXSESEL4 XA CB CBOOAMHD 42 4 [} 1 1906 42 CONN .00
NXSESEL4 XA (B CBOOSMHD 39 CN 0 1 7905 39 CONN .09
0 NET LOADS *EXTERNAL SOURCE*
NXSESEL5S XA  CB CBOO4MHD 44 4] 0 1 /306 44 CONN .00
NXSESELS XA (B CBAOSMHD 40 cN 0 1 /905 40 CONN .03
O NET LOADS *EXTERNAL SOURCE#
NXSESEL6 XA  CB CBOO4MHD 41 N 0 1 /906 4i CONN .03
NXSESEL6 XA (R CBOOSMHD 38 CN 0 1 /905 38 CONN .00
O NET LNADS *EXTERNAL SOUIRCE*
OFLIN/D- XA (B CBOOGMHD 48 CN 0 1 1904 48 CONN .00
OFLIN/D- XA  CB CBOO2%HD 73 N 0 1 7931 73 CONN .00
O NET LOADS *EXTERNAL SOURCE®*
0oCOMP/D- XA €A CBOOGMHD 50 N o 1 /804 s5¢C CONN .00
0PCOMP/D- XA CB CBOO3MHD 74 4] 0 17932 T4 CONN .00
0 NET LNADS *EXTERNAL SOURCE*
PaRER X B BTCCB1X 46 CN [+} 1 /907 46 CONN .00
0 NET LOADS *EXTERNAL SOURCE®*
PARERR - c8 B8TCCBOX 75 N 0 1 /912 75 CONN .00
PAREQR- c8 BTCCB1X 47 CN 0 1 /907 47 CONN .00
0 NET LOANS *EXTERNAL SOURCE#
PARFLG/Q XA CB CBOOLIMHD 58 cN 1] 1 /903 58 CONN .00
PARFLG/Q XA (B CBIO3IMHD 69 cN 1] 1 7902 69 CONN .02
O NET LNADS *EXTERNAL SOURCE*
PARFLG/Q- XA  CB CBOOIMHD 57 N 0 1 /903 57 CONN .00
PARFLG/Q- XA CB CBOO3MHC 68 N [} 1 /902 68 CONN .00
O NET LOADS *#EXTERNAL SOURCE*
oLR1 XA CB CBOO4MHD 19 N 0 1 /906 19 CONN .00
PLR1 xa CB CBOO2MHD 13 CN 0 1 /931 13 CONN .00
0 NET LNADS *EXTERNAL SOURCE®*
PROGER/N- Xa €8 CROO4MHD 73 CN [ 1 /906 73 CONN .00
PRNGEP /D~ XA  CR CBIOGMHD 45 CN 0 1 7934 45 CONN .00
O NET LOADS *EXTERNAL SOURCE*
PROGER/DA-XA  CB CRO04MHD 59 CN o 1 /906 59 CONN .00
PROGER/NDA-XA (B CROO3MHD 56 N 5} 1 /902 56 CONN .00
0 NET LOADS *EXTERNAL SOURCE*
RBUFUL/Q- XA (B CBIOLIMHD 38 cN 0 1 /903 38 CINN .00
RBUFUL/Q- XA (B CBOO3MHD 46 CN 0 1 7902 46 CGNN .00
O NET LOADS *EXTERNAL SOURCE*
RNATA XA CB CBOOSMHD 71 CN 0 1 /905 711 CONN .02
R0NATA x& CB CBOOIMHD 53 CN [+} 1 7923 53 CONN .00
O NET LOADS *EXTERNAL SOURCE*
RDATAP xa CAR CBOOIMHD 60 N [} 1 /933 60 CONN .00
RDATAC xa CB CBOOZMHD 69 N o 1 /901 69 CONN .00
0 NET LOADS *EXTERNAL SOURCE=*
DCK- xa CB CBOOIMHD 24 cN [} 1 /903 24 CONN .00
ROCK~ XA (B C8002MHD 36 <N 0 1 7901 3 CONN .00
0 NET LOADS *EXTERNAL SNURCE®
RDIDCAM  xA  CB CBOO4MHD 66 N [} 1 /906 66 CONN .00
RDIDCC XA (B CBOOIMHD 51 CN [} 1 /923 51 CONN .30
apIDCOM XA CB CBOO3MHD 61 cN 0 1 /972 61 CONN .00
0 NET LOADS *SXTERNAL SOURCE=®
RDIDCNM- XA  CB CBOOIMHD 27 N [} 1 /903 27 CONN .00
ROINCOM- ¥4 (B CBOO3MHD 29 [ 0 1 /%02 29 CONN .00
aNIDCIv- XA CB CBOO2MHD 42 N 0 1 /901 42 CONN .20
O NET LNADS *®EXTERNAL SOURCE*
RONPELG/Y XA CB CBOO4MHD 53 N [ 1 /906 53 CONN .00
RDOPFLG/J XA (B CB003MHD 26 CN 0 1 /902 36 CONN .00
O NET LOADS *EXTERNAL SOURCE#*
QEADY X €8 BTCCBIX 60 CN 0 1 /910 6C CONN .00
READY x €8 CBIO5MHD 10 N 0 1 /905 10 CONN .00
0 NET LNADS *EXTERNAL SOURCE#*
READYMMD XA  CR CBOOSMHD 69 N o 1 /905 69 CONN .00
PEADYMYD XA €8 CBOO3MHD 41 N 0 1 7902 41 CONN .00
READYMHD XA  CB CBOO2MHD 46 N 0 1 /901 46 CONN .00
0 NET LOADS #FXTERNAL SOURCE®
QESET- cs BTCCBOX 31 CN 4} 1 /912 31 CONN .30
RESET- cB BTCLBIX “8 N 1} 1 7997 48 CONN .00
0 NET LOADS #EXTERNAL SOURCE®*
RESETA- X CB BYCCB3X 61 CN 0 1 /910 61 CONN .00
RESETA- x C8 BYCCR2X 51 CN 0 1 /998 51 CONN .00
QESETA- X C8 8TCCB1X 49 cN 0 1 /9G7 49 CONN .00
0 NET LOADS *EXTERNAL SOUFCE®
RFOYTOG- x  CB BTCCB2X 52 cN 0 1 /908 52 CONN .00
RFOUTO0- x (8 BTCCRIX 50 N ] 1 /937 50 CONN .00
RFOUTO00- x CB CROQ4MHD 8 cN 0 1 /906 8 CONN .02
RFOUTO0- X €8 CBOOGMHD 3 CN [} 1 /904 3 CONN .09
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 LDADS *EXTERNAL SOURCE®
RYSWR/G~ XA  CB CBOO3IMHD 65 (] 0 1 /7902 65 CONN .09
RYSWR/Q~ X4 CB CBOO2MHD 65 cN 0 1 /901 65 CONN .00
0 NET LNADS ®EXTERNAL SNURCE*
SCLOCK X B BTCCBIX 69 cN 0 1 /907 69 CONN .00
scLOCK x CB CBOO2MHD 11 CN 0 1 /901 11 CONN .00
0 NET LNADS *EXTERNAL SOURCE®
sC4/0Q- x CB BTCCR3X 66 cN 0 1 /910 66 CONN .00
SC4/0- X c8 BTCCBLX 70 N 0 1 /907 710 CONN .0)
0 NET LNANS *EXTERNAL SOURCE*
SCéy 5~ x CB BTCCR3X 67 (o] 0 1 /910 67 CONN .00
SChy5- X B BTCCB2X 68 N 0 1 7908 68 CONN .0
O NET LOADS ®EXTERNAL SOURCE
sCs/0 x c8 BTCCB3X 68 N [ 1 /910 68 CONN .00
sCs/0 X CB BTCCB2X 69 cN 0 1 /908 69 CONN .00
0 NET LDADS ®EXTERNAL SOURCE®
SC5/0- X CB BTCCB3X 63 N 0 1 /910 63 CONN .00
SC5/0- X €8 BTCCB1X 67 cN 0 1 /907 67 CONN .00
0 NET LDADS *EXTERNAL SOURCE*
SH1S XA  CB CBOOSMHD 51 cN 0 1 /905 51 CONN .02
SH1S XA €8 CBOOIMHD 21 cN 0 1 /903 21 CONN .03
0 NET LOADS *EXTERNAL SOURCE®
SIGSTA/Q- XA  CB CBOO4MHD 52 N 0 1 /9% 52 CONN .00
SIGSTA/Q- XA CB CBOOIMHD 30 cN 0 1 /903 30 CONN .00
0 NET LDADS *EXTERNAL SOURCE®
SIGSTAR/Q XA (B CBOO4MHD 60 cN 0 1 /906 60 CONN .00
SIGSTAR/Q XA (B CBOOIMHD 45 cN 0 1 /7903 45 CONN .00
SIGSTAR/Q XA  (CB CBOO3MMD 57 N 0 1 7902 57 CONN .00
0 NET LOADS *EXTERNAL SOURCE®
SIGSTA1/Q XA  CB CBOO4MHD 61 N 0 1 /906 61 CONN .00
SIGSTAL/Q XA  CB CBOO2MHD 59 cN 0 1 /901 59 CONN .00
0 NET LOADS *EXTERNAL SNURCE®
SKNPFLS/J XA  CB CBOO4MHD 68 cN 0 1 /906 68 CONN .00
SKOPFLG/JY XA  CB CBOO3MHD 66 cN 0 1 /7902 66 CONN .00
0 NET LOADS *EXTERNAL SOURCE®
SKOPFL5G/K XA  CB CROO3MHD 67 cN 0 1 /902 67 CONN .00
SKOPFLG/K XA  CB CBOO2MHD 66 CN 0 1 /90% 66 CONN .00
0 NET LNDADS *EXTERNAL SOUPCE*
SKOPFLG/Q XA (B CBOO3MHD 51 cN 0 1 /902 S1 CONN .00
SKOPFL5/0 XA CB CBOO2MHD 54 N 0 1 /901 5S4 CONN .00
0 NET LOADS ®EXTERNAL SNURCE*
SKOPFLG/Q-XA  CB CBIO3MHD 43 cN ) 1 /902 43 CONN .00
SKOPFLG/Q-XA €8 CBOO2MHD 48 cN 0 1 /901 48 CONN .00
0 NET LDADS *EXTERNAL SOURCE®
SK1/7Q- xa B CBOOLMHD 25 cN 0 1 /903 25 CONN .00
SK1/0- xa C8 CBOO2MHD 38 CN 0 1 /901 38 CONN .00
0 NET LDADS ®FXTERNAL SNURCE#
sK2/4 XA B CBJ04MHD 56 cN 0 1 /906 56 CONN .00
SK2/4 XA C8 CBOO2MHD 56 cN 0 1 /901 56 CONN .00
0 NET LOADS *#EXTERNAL SOURCE®
SK2/K XA (B CBOO4MHD 51 cN 0 1 /906 S1 CCNN .00
SK2/K Xxa 8 CBOO3MHD 27 CN 0 1 /002 27 CONN .00
SK2/K XA CA CBOO2MHD 40 cN 0 : 1 /901 40 CONN .00
0 NET LOADS *EXTERNAL SOURCE#*
SK2/0~ Xxa c8 CBOO4MHD 50 N 0 1 /906 SO CONN .00
SK2/0- XA (B CBOOLIMHD 26 cN 0 1 /903 26 CONN .00
SK2/7Q- xa cB CBOO2MHD 39 cN [ 1 /901 39 CONN .00
0 NET LNADS $EXTERNAL SOURCE®
SRO/Y x4  cm CBOOGMHD 33 cN [ 1 /904 33 CONN .00
SRO/J XA CB CRO03MHD 40 cN 0 1 /992 40 CONN .02
O NET LNADS *EXTERNAL SOURCE*
SRO/K XA (B CBOOIMAD 32 N [ 1 /903 32 CONN .00
SRO/K xa cB CBOO3MHD 34 CN 0 1 /932 34 CONN .00
0 NET LOADS *EXTERNAL SNURCE®
SR1/4 X CB CRIO3MHD 32 [ 0 1 /992 32 CONN .00
SR1/J XA (8 CBOO2ZMHD 44 N 0 1 /901 44 CONN .00
0 NET LOADS *EXTERNAL SOURCE®
SR1/0 XA 8 CBIOIMHD 65 CN 0 1 /93 65 CONN .00
SR1/0Q XA  C8 CBIOIMAD 63 N 0 1 /932 63 CINN .09
SR1/0 XA €8 CRIO2MHD 61 (4N [ 1 7ant 1 CONN .00
0 NET LOADS *EXTERNAL SNURCES
sR1/0- XA €8 CBOOSMHD 67 N [ 1 /905 67 CONN .00
SR1/0~ Xa B CBOO2MHD 43 cN 0 1 /901 43 CONN .00
O NET LOANS *EXTERNAL SOURCE#
STATRUSY x (8 BTCCB3X 70 N 0 1 /910 70 CONN .00
STATRUSY X C8 8TCCB2X 71 cN 0 1 /908 T1 CONN .02
STATRUSY x (B CBOOSMHD 11 cN 0 1 /905 11 CONN .00
STATRUSY x (B CRIOZMHD 6 cN 0 1 /991 6 CONN .00
O NET LNANS *EXTERNAL SOURCE*
STATRUSY- x4 (8 CEO03MHD 28 (2] 0 1 /902 28 CONN .00
STATRUSY- X4 (B CROO2MHD &1 cN 0 1 /901 41 CONN .00
0 NET LOADS SEXTERNAL SNURCF*
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STATEN- x €8 BTCCB3X 71 CN [} 1 /%10 CONN «00
STATEN~- X cB BTCCB1X 71 CN [} 1 /NT N CONN «00
STATEN- x C8 CBOO6MHD 6 N 0 1 /904 6 CONM -00
0 NET LOADS *EXTERNAL SOURCE®*
STATRICK~ XA [4:] CROO6MHD 49 N 1] 1 /904 49 CONN «00
STATRICK- XA (B CBOO2MHO 74 CN 0 1 /7901 74 CONN «00
O NET LOADS *EXTERNAL SOURCE*
STATR3CK- XA CB CBOOGMHD 25 CN 0 1 /904 25 CONN «00
STATR3CK- XA CB CBOO2MHD 32 cN [ 1 /901 32 CONN +00
0 NEY LOADS *EXTERNAL SOURCE®*
STATSEL- XxA C8 CBOOSMHD 52 CN [} 1 /905 S2 CONN «00
STATSEL- XA c8 CBOO6GMHD 15 CN ] 1 /904 15 CONN «00
0 NET LOADS *EXTERNAL SOURCE®*
STATO4- XA (€8 CBOOSMHND S5 CN 0 1 /905 55 CONN «00
STATO&- XA CB CBOOGMHD 18 CN (1] 1 /904 18 CONN +00
0 NET LOADS *EXTERNAL SOURCE®*
STATO5- XA CB CBOOSMHD 54 CN -] 1 /905 54 CONN «00
STAYO5- xA C8 CBOOGMMD 17 CN 0 1 /904 17 CONN .00
O NET LOADS *EXTERNAL SOURCE®
STAYO06- XA c8 CBOOSMHD 57 N [} 1 /7905 57 CONN «00
STATO6- XA CB8 CBOOGMHD 20 CN 0 1 /904 20 CONN +00
0 NET LDADS *EXTERNAL SOURCE®
STATO?7- xA (B CBOOSWHD 56 CN 0 1 /905 Sé CONN -00
STATO7- xA CB CBOOGMHD 19 CN 1] 1 /904 19 CONN «00
0 NET LOADS *EXTERNAL SOURCE®*
STATO8- XA ce CBOOSMHD 59 CN o 1 /905 59 CONN +00
STATOB- XA (CB CBOO6MHD 22 CN 0 1 /904 22 CONN +00
0 NET LOADS *EXTERNAL SOURCE*
STAT10- xA (8 CBOOSMHD 61 CN 4] 1 7905 61 CONN «00
STATI1O- XA CB CBOO6MHD 24 CN 0 1 /904 24 CONN «00
0 NET LOADS *EXTERNAL SOURCE®
STAT11- XA CB CBOOSMHD 60 CN 0 1 /905 60 CONN «00
STATI1- XA CB CROO6MHD 23 cN [\] 1 /904 23 CONN <00
0 NET LOADS *EXTERNAL SOURCE®*
STAT12- XA CB CBOOSMHD 63 CN 0 1 /905 63 CONN .00
STATI2- xA (B CBOO2MHD 29 CN 4] 1 /901 29 CONN .00
O NET LOADS ®EXTERNAL SOURCES®
STATI3- X4 CB CBOOSMHD 62 CN o 1 /7905 62 CONN .00
STAT13- xa&a C8 CBOO2MHD 28 CN (] 1 /901 28 CONN <00
O NET LOADS *EXTERNAL SOURCE®
STAT14- XA CB CBOOSMHD 65 CN (] 1 /905 65 CONN .00
STAT14- XA CB CBOO2MHD 31 CN ] 1 /901 31 CONN. «00
O NET LOADS *EXTERNAL SOURCE®*
STAT15- xA CB CBOOSMHD 64 cN 0 1 /905 64 CONN .00
STATYS5S- XA (B CBOO2MHD 30 CN (] 1 /901 30 CONN .00
O NET LOADS *EXTERNAL SOURCE®*
ST174 x4 CB CBOO6MHD 37 N 1] 1 /904 37 CONN .00
STi/4d X4 (B CBOO2MHD 58 CN [ 1 /901 58 CONN .00
O NET LOADS *EXTERNAL SOURCE®*
ST1/79- xa 8 CBOOGMHD 30 CN (4] 1 /904 30 CONN .00
ST1/4~ XA 8 CBOO2MHD 37 CN o 1 /901 37 CONN .00
0 NET LNADS *EXTERNAL SOURCE®
SW1/Q XA cs CRJ01MHD 42 CN 0 1 /903 42 CONN .00
SW1/0Q xa CB CBOO3MHD 52 CN 0 1 /902 S2 CONN .00
O NET LOADS *EXTERNAL SOURCE®
SW2 x4 CB CBOOSMHD S0 CN 0 1 /905 50 CONN +00
SW2 XA (B CBOO3MHD 21 CN o 1 /902 21 CONN .00
O NET LOADS *EXTERNAL SOURCE®*
SW2/0- xa (B CB8001IMHD 31 CN (4} 1 /903 31 CONN .00
SW2/0- xa 8 CB003MHD 33 CN 0 1 /902 33 CONN .00
O NET LDADS *#EXTERNAL SOURCE®*
SYCKMHN x4 (B CBOO4MHD 18 cN (1] 1 /906 18 CONN .00
SYCKMHD  x8 (B CBOO1MHD 9 CN 0 1 /903 9 CONN .00
SYCKMHD  xa (B CBOO3MHD 10 CN 0 1 /902 10 CONN .00
SYCKMHN XA (B CBOO2MHD 12 cN (4] 1 /901 12 CONN .00
O NET LOADS *EXTERNAL SOURCE®
SYCKMHN-  xa (R CBOO4MHD T4 (4] 0 1 /906 T4 CONN .00
SYCKMHD-  xA (B CROO6MMD 14 CN ¢} 1 /904 14 CONN .00
SYCKMHD-  xA (8 CBOOLIMHD 19 cN [ 1 /903 19 CONN .00
SYCKMHD- XB&  CR CROO3IMHD 19 N 0 1 /902 19 CONN «00
SYCKMHO-  xA (R CBOO2MHD 19 cN 0 1 /901 19 CONN .00
O NET LOADS *EXTERNAL SOURCE®
SYCKMHNY x4 (B CBOOGMHD &7 CN 0 1 /906 47 CONN +00
SYCKMHIY XA CB CROO3MHD 20 CN 0 1 /902 20 CONN .00
SYFKMHTY) x4 (R CROO2MHD 20 cN 1} 1 /901 20 CONN .00
0 NET LOADS ®EXTERNAL SOURCE®
SYCL - x B BTCCRIX 12 N [+ i /910 72 CONN .00
Syt - x CB BTCCA2X 72 N 0 1 /908 72 CONN .00
SYCL- X (B BTCCRLX 73 CN (4] 1 /907 73 CONN .00
0 NET LOADS ®EXTERNAL SOURCE®
SYNC LK xa (R CBOO4MHD 63 N 0 1 /906 63 CONN .00
SYNCLK xa CB CBOGSMHD 70 CN 0 1 /905 10 CONN .00
SYNTLK XA B CROOIMHD 48 CN 0 1 /903 48 CONN .00
O NFT LDADS *EXTERNAL SOURCE®
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LOAD LI STI NG FOR: PRODUCT CODE MODUL E DATE 10/01/76 PAGE 12

PIN CIRCUIT DEVICE PIN  WIRE PIN KT N+ BLOCK LOCATION  WIRING W IRF
SIGNATURE TYPE NAME NAME  CODE  FUNC  FREQ.  LOAD NUMRER  NAME PIN COMMENT LENGTH
SYNR/Q- XA (8B CROOIMHD 40 CN [} 1 /903 40 CONN <00
SYNR/Q- XA (B CBOO2MHD  S2 CN [ 1 /901 52 CONN .00
O NET LOADS *EXTERNAL SOURCE®
TERM- XA CB CBOO6MHD 34 CN [} 1 /904 34 CONN .00
TERM- XA (8 CBIO3MHD 42 CN [} 1 /902 42 CINN .02
TERM~ XA €8 CBOO2MHD 47 cN 0 1 /901 47 CONN .00
0 NET LOADS *EXTERNAL SOURCE®*
TWOSC x c8 BTCCR3X 73 CN 0 1 /910 73 CONN .00
TWOSC X (8 CB001MHD 3 N ¢} 1 /903 3 CONN .00
0 NET LOADS *EXTERNAL SOURCE®*
UNSKFSETENXA (B CBOO4MHD 54 cN 0 1 /906 54 CONN .00
UNSKFSETENXA (B CROO3MHD S0 CN 0 1 /902 50 CONN .00
UNSKESETENXA €8 CROO2MHD 83 N 0 i /901 53 CONN .00
0 NET LDADS *EXTERNAL SOURPCE®
UPHP/ O XA 8 CBOOIMHD 37 CN 0 1 7933 37 CONN .00
UPHD/Q XA 8 CBOO2MHD S0 cN 0 1 /901 5C CONN .00
O NET LOADS *EXTERNAL SOURCE*
WC=0/9 XA (B CBOOSMHD 66 CN [4 1 7935 66 CONN <00
WC=0/0 XA B CBOO6MHD 31 N 0 1 /904 3} CONN .00
WC=0/Q XA €8 CBOO3MHD 26 CN 1] 1 7902 26 CINN .00
0 NET LNADS *EXTERNAL SOURCE#
WCHK/Q- XA (B CBOO3MHD 45 CN [} 1 /902 45 CONN .00
WCHK/Q0- XA B CBOO2MHD 49 N [+} 1 /901 49 CONN .00
0 NET LDADS *EXTERNAL SOURCE®
WONC K XA 8 CBOOIMAD 59 CN 0 1 /903 59 CONN .00
WONC X XA B CBIO2MHD 68 cN 0 1 /901 68 CONN .00
0 NET LNADS *EXTERNAL SOURCE*
wG/Q XA C8 CBICIMHD 61 CN 0 1 /933 61 CONN .00
WG/ XA 8 CBOO2MHD 70 CN 0 1 /901 70 CONN .00
O NET LOADS *EXTERNAL SOURCE®
WLKCUT/0 XA CB CBOO4MHD 49 CN 0 1 /906 49 CONN .00
WwLKOUT/Q XA  CB CBOOSMHD 49 cN 0 1 /905 49 CONN .00
O NET LOADS *EXTERNAL SQURCE®
WLKTON/D- XA (B CBJO4MHD 70 CN 0 1 /906 70 CONN .00
WLKTON/D- XA (B CBIO6MAD 41 cN 0 1 /904 4! CONN b
O NET LOADS *EXTERNAL SOURCE®
WOMKDR/Q- XA (B CBIOIMHD 23 N 0 1 /903 23 CONN .0)
WOMKDR/Q- XA  CB CBOO3MHD 25 N 0 1 /902 25 CONN «00
O NET LNADS #*EXTERNAL SOURCE#
WOMK SR xA  CB CBJIOIMHD 22 N 0 1 /903 22 CONN <00
WOMK SR XA CB CBOO3MHD 24 CN [\] 1 /902 24 CINN .00
0 NET LNADS *EXTERNAL SOURCE®*
WPS xa CB CROO6MHD 38 cN 0 1 /904 38 CONN .00
WPS XA CB CRIO2MHD 60 N 0 1 /901 60 CONN .00
- O NET LOADS *EXTERNAL SOURCE®
WRIDCOM XA (B CBOO4MHD 62 CN o 1 /906 62 CONN .00
WRIDCOM XA B CROO3MHD 60 CN 0 1 /902 &0 CONN «00
0 NET LOADS *EXTERNAL SOURCE#*
WRTOPFLG/QXA  CB CBOO4MHD 57 CN (] 1 /906 57 CONN .00
WRTNPFLG/OXA €8 CBOOGMHD 35 4] 0 1 /904 35 CONN .00
WRTNPFLG/QXxA  CB CBOO3MHD 53 N 0 1 /902 S3 CONN .00
O NET LOADS #*EXTERNAL SOURCE#
1ERN] 6 x cr BTCCB2X 73 cN 0 1 /908 73 CONN .09
O NET LOADS *EXTERNAL SNURCE#
1ERNB X C8 BTCCB2X T4 CN 0 1 /908 74 CONN .00
1ERDE X c8 CROO4MAD 7 CN 0 1 /906 7 CONN .09
1ERN8 x C8 CRI01MHD 5 CN o 1 /903 5 CONN .00
LERCE X B CBI03MHD 6 CN 0 1 /902 6 CONN .00
O NET LOADS *EXTERNAL SOURGES®
31/44510NaL 8 CROCGMHD 39 N 0 1 /906 39 CONN .20
317445 IGNAL [} CBJOSMHD 36 CN 0 1 /905 36 CONN .0)
31/44STGNAL cB CROOIMHD 68 N 0 1 /902 68 CONN 00
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1IN LI1ST FOR: PRODUCT CODE MODULE DATE 10/01/76 PAGE 1

LOCATION 7901 CIRCUIT TYPE CB BLOCK 1 GATE
1 CONN | 2 CONN [} 3 MPRE SET- CB002mHD CONN
4 MRDOS X CBOO2MHD  CONN | ] BsuUSY- X CBOO2MHD  CONN 1 e STATBUSY X  CBOO2MHO  CONM
7 MRDJG X  CBOO2MHD  CONN | 8 ATIL X CBOO2MHD  CONN | 9 MRD10 X  CBOO2MHD  CONN
10 DEVBSY/Q XA  CBOO2MHD  CONN I 11 SCLOCK X CBOO2MHD  CONN 12 SYCKMHD XA CBOO2MMD  CONN
13 PLR] XA  CBOO2MHD  CONN 1 14 INDEXM XA CBOO2MHD  CONN 15 BUSY/D82- XA  CBOO2MHD  COMN
16 CYLADT XA CBOO2MHD  CONN 17 BTCLR XA CBOO2MHD  CONN 18 MRSMHD- XA  CBOO2MHD  CONN
19 SYCKMHD— XA  CBOO2MHO  CONN I 20 SYCKMHDJ XA  CBOO2MHD  CONN 21 CYLAD3 XA CBOO2MHMD  CONN
22 CYLAD2 XA CBOO2MHD  CONN I 23 CYLADL XA CBOO2MHD  CONN 26 CYLADO XA CBOO2MHD  COMN
25 CYLADG XA  CBOO2MHO  CONN 126 CYLADS XA CBOO2MHD  CONN 27 CYLAD4 XA CBOO2MHD  COMN
28 STAT13- XA  CBOO2MHD  CONN I 29 STAT12- XA  (CBOO2MHD  CONN 30 STATIS- XA  CBOO2MHD CONN
31 STAT14- XA  CBOO2MMD  CONN | 32 STATR3CK~ XA  CBO02MHD  CONN 33 ENDISC/Q- XA  CBOO2MHD  CONN
34 CHLTKN/Q- XA  CBOO2MHD  CONN | 35 BUSY/Q- XA  CBOO2MHD  CONN 1 36 ROCK= XA CBOO2MMD  CONN
37 ST1/74- XA  CBO02MHD  CONN I 38 SK1/0Q- XA CBOO2MHD  CONN 1 39 sk2/Q- XA CBOOZMHD  CONN
40 SK2/K XA  CBOO2MMD  CONN | &1 STATBUSY- XA  CBOO2MHD  CONN [ Y] RDIDCOM- XA  CBOO2MHD CONN
43 SR1/Q- XA  CBOO2MHD  CONN | &4 SR1/J XA CBOO2MHD  CONN I 45 RYSWR/Q XA  CBOOZMHD CONN
46 READYMHD XA  CBOO2MHD  CONN | &7 TERM- XA  CBOO2MHD CONN | 48 SKOPFLG/Q-XA  CBOO2MHD  CONN
49 WCHK/Q- XA CBOO2MHD  CONN | so UPHD/Q XA CBOO2MHD  CONN 51 RTS/R/W XA CBOO02MHD  CONM
52 SYNR/Q- XA  CBOO2MHD  CONN | s3 UNSKFSETENXA  CBOO2MHD  CONN 54 SKOPFLG/Q XA  CBOO2MHD  COMN
55 LATL XA CBOO2MHD  CONN | se SK2/73 XA CBOO2MHD  CONN 57 BUSY/D- XA CBOO2MHD CONN
58 ST1/J XA  CBOO2MHD  CONN I 59 SIGSTAL/Q XA  CBOO2MHD  CONN 60 'L XA  CBOOZMHD  CONN
61 SR1/Q XA  CBOO2MHD  CONN | 62 BUFFUL/Q XA  CBOO2MHD  CONN | 63 RG/Q- XA CBOOZMHD  CONN
64 RG/Q XA CBOO2MMD  CONN 1 65 RYSWR/Q- XA  CBOO2MHD  CONN I 66 SKOPFLG/K XA  CBOO2MHD  CONN
67 MREST- XA CBOO2MHD  CONN | o8 WDNC K XA CBOO2MHD  CONN | 69 RDATAP XA CBOO2WHD  CONN
70 wWG/Q XA  CBOO2MHD  CONN 1 n EGDY/Q- XA  CBOO2MHD  CONN | T2 [ XA CB002MHD  CONN
73 OFLIN/D- XA  CBOO2MHD  CONN | 74 STATRICK- XA  CBOO2MHD  CONN I 15 ENDISC/D- XA  CBOO2WHD  CONN
76 ATI2 X  CBOO2MHD  CONN 1 77 CONN | 718 CONN
79 CONN 1 80 CONN I

LOCATION /902 CIRCUIT TYPE CB BLOCK 1 GATE
1 CONN | 2 CONN [ ] RFAEN X CBOO3IMHD  CONN
4 DECOUNT~ X CBOO3MHMD  CONN 1 s LIST4 X  CBOO3MHD  CONN 1 6 2ERO8 X CBOO3IMMD  CONN
7 ACK- X CBOO3MHD  CNNN t 8 LISTEN- X  CBOO3MMD CONN I 9 ATI2 X CBOO3IMMD- CONN
10 SYCKMHD  XA™ CBOO3MHD  CONN I 1 BUSY/DB2- XA  CBOO3MHD  CONN 1 12 CHAIN XA CBOO3INHDO  CONN
13 CHAIN- XA CBOO3MHD  CONN | 14 coMm 1~ XA CBOO3WHD  CONN 1 15 CRCCLR- XA  CBOO3MHD  CONN
16 CRCCK- XA CBOO3MHD  CONN | 17 MWOCK- XA CBOO3MHD  CONN | 18 MRSMHD~ XA  CBOO3MMD  CONN
19 SYCKMHD- XA  CBOO3MHO  CONN I 20 SYCKMHDJ XA  CBOO3MHD  CONN (I3 sw2 XA CBOO3WMD CONN
22 MWNSEL- XA  CBOO3MHD  CONN { 23 DATRER/Q- XA  CBOO3MHD  CONN 1 26 WOMK SR XA CBOO3MHD  CONN
25 WCMKDR/0- XA  CBOO3MMD  CONN 1 26 wCc=0/0Q XA CBOO3MHD  CONN 1 27 SK2/K XA CB003MHO  CONN
28 STATBUSY~ XA  CBOO3MHD  CONN 1 29 RDIDCOM- XA  CBOO3IMMD  CONN | 30 IDREAD/Q- XA  CBOO3MHD  CONN
31 DRSTARTB1 XA  CBOO3MHD  CONN I 32 SR1/J XA CBOO3MHO  CONN | 33 sW2/0- XA CBOO3MMD  CONN
34 SRO/K XA  CBOO3MHD  CONN | 35 COMPOP- XA  CBOO3MMD  CONN I 36 RDOPFLG/J XA  CBOO3NHO  CONN
37 RYSWR/Q XA  CBOO3MHD  CONN [T ] TIDCHKSR/Q-XA  CBOO3MHD  CONN (L] IDCHKSR/Q XA  CBOO3MMD  CONN
40 . SRO/J XA CBO003MHD  CONN 1 41 READYMHD XA  CBOO3MHD  CONN 2 TERM- XA CBOO3MHD  CONN
43 SKNOPFLG/Q-XA  CBOO3MHD  CONN | 44 BCCRY XA CBOO3MHMD  CONN | 45 WCHK/Q- XA CBOO3MHD  CONN
46 RAYFUL/Q- XA  CBOO3MHD  CONN | &7 MMDCKA2- XA  CBOO3MHD  CONN [ ] RTS/R/W XA  CBOO3IMHD  CONN
49 INWORD/Q XA  CBOO3MHD  CONN 1 so UNSKFSETENXA  CBOO3MMD  CONN { s1 SKOPFLG/Q XA  CBOO3MHD  CONN
52 Swt/Q XA CBOO3MHD  CONN I s3 WRTOPFLG/QXA  CBOO3MHD  CONN 1 5S¢ COMERR/Q XA  CBOO3MHD  CONN
55 DROMHD/Q XA  CBOO3MHD  CONN 1 56 PROGER/DA-XA  CBOO3MHD  CONN [ 14 SIGSTAB/O XA  CBOO3IMHD  CONN
58 BCCRY- XA  CBOO3MHD  CONN | 59 DWO XA CBOO3MHD  CONN | 60 WRIDCOM XA  CBOO3MHD  COMNN
61 RDIDCNOM XA  CBOO3MHD  CONN I 62 CHLTKN/D- XA  CBOO3MHD  CONN 1 63 SR1/Q XA CBOO3MHD CONN
64 AUFFUL/Q XA  CBOO3MHD  CONN 1 65 RYSWR/0- XA  CBOO3MHD  CONN I 66 SKOPFLG/J XA  CBOO3MHD  CONN _
67 SKOPFLG/K XA  CBOO3MHD  CONN 1 o8 PARFLG/Q- XA  CBOO3MHD  CONN | 69 PARFLG/Q XA  CBOO3MHD  CONN
70 MREST- XA CBOO3MHD  CONN [ 3 T10READ/J XA  CBOO3MHD  CONN I 712 COMPER/D~ XA  CBOO3WHD CONN
73 DATRER/D~ XA  CBOO3MHO  CONN 1 74 OPCOMP/D- XA  CBOO3MHD  CONN | 75 DEVBSY/Q XA  CBOO3IMHD  CONN
76 INDEXM XA  CBOO3MHD  CONN [ CONN 1 718 CONN
79 CONN i 8o CONN I

LOCATION /903 CIRCUIT TYPE CB BLOCK 1 GATE
1 CONN | 2 CONN I 3 TWOSC X  CBOOIMHD  CONN
4 COUNT X  CBOOIMHD  CONN 1 5 ZEROB X CBOOIMHOD  CONN [ Y RFOUTOT- X  CBOOIMHO CONN
7 LIST3 X  CBOOLMHD  CONN | 8 LW3CK- XA CBOOIMHWD CONN -| 9 SYCKMMD XA  CBOOIMMD  CONN
19 MRDOT/MHD XA  CBOGLIMHD  CONN | 11 COMM] - XA CBOO1MHD  CONN | 12 COMM2 XA CBOOIMHD  CONN
13 COMM3- XA  CBOOIMHD  CONN | 14 HDOSWST- XA  CBOOIMHO  CONN 1 15 NS88- XA CBOOIMHD  CONN
16 NSCE XA CBOOIMHD  CONN | 17 BTCLR XA CBOOIMHD  CONN | 18 MRSMHD- XA  CBOOIMHD  CONN
19 SYCKMHD- XA  CBOO1IMHD  CONN i 20 CYLINC/Q- XA CBOOIMHD  CONN [ 3 SH1S XA CBOOIMHD CONM
22 WOMKSR XA  CBOOIMHD  CONN I 23 WOMKDR/Q~ XA  CBOOIMMD  CONN | 24 RDCK- XA  CBOOIMMD  COMN
25 SK1/Q- XA  CROOLMHD  CONN 1 26 SK2/7Q- XA  CBOOLMHD  CONN P27 RDIDCOM~ XA  CBOOIMHD  CONN
29 TPREAD/Q- XA  CBOOIMHO  CONN 1 29 ORSTARTBL XA  CBOOLMHD  CONN I 30 SIGSTA/Q- XA  CBOOIMHD  CONN
31 SW2/Q- XA  CBOOIMHD  CONN (Y SRO/K XA CBOO1MHD  CONN | 33 COMPOP- XA  CBOOIMHD CONN
36 TDCHKSR/Q-XA  CBOOIMHD  CONN | 35 IDCHKSR/Q XA  CBOOIMHD  CONN I 36 BCCRY XA  CBOOIMHD  CONN
37 UPHD/Q XA  CB0OOIMHMD  CONN | 38 RBUFUL/Q- XA  CBJOIMHMD  CONN I 39 MDCKA2- XA  CBOOIMMO  CONN
%] SYNR/Q~ XA  CBOOIMHD  CONN | 41 IDWORD/Q XA  CBOO1MMD  CONN | 42 SW1/0 XA CBOOIMHD  CONN
43 CPMERR/Q, XA  CBOCIMHD  CONN I 44 ODROMHD/Q XA  CBOOIMHD  CONN I 45 SIGSTAB/0 XA  CBOOIMHD CONN
46 RCCRY- XA  CBOOIMHD  CONN [y DWO XA  CBOO1MHD CONN | &8 SYNCLK XA CBOOIMHD  CONN
49 LSMF/Q- XA  CBOOIMHD  CONN 1 so LSMF/Q XA CBOOLMHD  CONN | 51 RDIDCOM XA  CBOOIMHD  CONN
52 BUFFUL/Q XA  CBOOIMHD  CONN I 53 RDATA XA CBOOLMHD  CONN I 54 MR SMHD XA CBOOIMHD  CONN
55 RG /O~ XA CBOOIMHD  CONN | se RG/Q XA  CBOO1MHD  CONN 1 s7 PARFLG/Q~ XA  CBOOIMHD  CONN
58 PARFLG/Q XA  CBOOLMHD  CONN 1 59 WDNCK XA  CBOOIMHD  CONN I 60 ROATAP XA CBOOIMHD  CONN
61 wG/Q XA  CBOOIMHD  CNNN | 62 EGDY/0- XA  CBOOLMMD  CONN I 63 MC- XA CBOOIMMD  CONN
64 LPSR- XA  CBOOIMHD  CONN 1 65 SR1/0Q XA CBOOIMHD  CONN I 66 B1TOSC XA  CBOOIMHD  CONN
67 uRN11 X CBOOIMMD  CONN [ ] 31/44S1GNAL CBOOIMHD  CONN 1 69 CONN
70 CONN i 7 CONN I 72 CONN
72 CONN 1 74 CNNN | 715 CONN
76 CONN |17 CONN | 718 CONN
79 CONN I 80 CNNN |

LNCATION /904 CIRCUIT TYPE CB BLOCK 1 GATE
1 CONN 1 2 CONN I3 RFOUT00- X  CBOO6MHD  CONN
4 RFAUTOL- X CROO6MMY  CONN i 5 RFOUTO3- X CBOOSMHMD  CONN i 6 STATEN- X (B8006MHD  CONN
7 QFNUTO2- X CBOOGMHD  CNNN | ] MREST X  CBOO&6MHD  CONN | 9 MWDO2/MHD XA  CBOOGMHD  CONN
10 MWDO1/MHD XA  CBOOGMHD  CONN I MWDOO/MHD XA  CBOO6MHD  CCNN 1 12 MWDO3/MHD XA  CBOO6MHD  CONN
12 MFSMHD- XA CBOO6MHMD  CONN I 14 SYCKMHD- XA  CBOOG6MHD  CONN I 15 STATSEL- XA  CBOO6MHD  CONN
16 MWNSEL- XA  CBOO6MHY  CONN o7 STATOS- XA  CBOO6MHD  CONN 1 18 STATO4- XA  CBOO6MHD  CONN
19 STATO7- XA  CBOOGMMD  CONN I 20 STATO6- XA  CBOO6MHD  CONN (3 81T0SC XA  CBOO6MHD  CONN
22 STATO8~ XA  CBOO6MHD  CONN I 23 STAT11- XA  CBOO6MHD  CONN 1 24 STATIO- XA  CBOOG6MHD  CONN
25 STATR3CK- XA  CBOO6MHD  CONN 1 26 ENDISC/Q- XA  CBOOGMHD  CONN |27 DATRER/Q- XA  CBOO6MMD  CONN
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PIN
28 CHLTKN/Q-
31 WC=07Q
36 TERM-
27 ST1/4
40 MREST-
43 CRC=0~
46 ENDISC/D~
49 STATR1ICK~
52
S5
58
61
64
Y4
70
73
76
79
LCCAT
1
4 RFOUTO9-
7 RFOUT13-
12 READY
13 REOUTOT-
16 RFOUT1S5-
19 MR NO1/MHD
22 MR DO4/MHD
25 MRNOT /MHD
28 MRDC K~
31 MW D00 /MHD
34 NXSESEL3
17 NX SESEL2
4) NXSESELS
43 CYLAD1
46 CYLADG
49 WLKOUT/Q
52 STATSEL-
55 STATO4-
s8 LaTL
61 STATI0-
6% STAT1S~
67 SPR1/Q-
70 SYNCLK
7 LDSR-
76 CYLADCRY
79
LOCAT
1
4 RFDUTO6-
k4 ZFRO8
13 REOUTOS~
13 CEVREAD
16 RFOUTO2-
19 PLRE
22 MRDQ1/MHD
25 MR D04/ MHD
28 MRDO7/MHD
31 COMM] -
34 HOSWS T~
a7 NXSESEL3
40 NXSESEL2
43 NS88-
46 MR SMHD -
49 WLKOUT/Q
52 SIGSTA/Q-
55 Latt
58 OP OMHD/Q
61 S1557TA1/Q
64 LSMF/Q-
67 MO SMHD
70 WLKTON/D-
73 PRNGER/D~-
76 cnmeap -
79
LoCaT
1
4 ATIL
7 BUSY-
10 OATAVL
13 DEVADSELL
16 DEVATI2-
19 NEVMRDO2
22 DEVMRDOS
25 NEVMRDOB
28 DEVMROD11
31 DEVMRD1 4
34 CEVSELO-
37 LC3+LCNTS
40 MC5+MCT7~
43 MED1O
46 PARER
49 RESETA-
52 PFOUTO2-
55 RFOUTOS5~-
58 RFOUTO8B-
61 RENUTLL-
64 RFOUT1 4~
67 SC5/70-
THIS PAGE IS 2
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CBO06MHD
CBOO6MHD
CBOOSMHD
CBOO6MHD
CBI06MHD
CBOO6MHD
CBOO6MHD
CBOO6MHD

/905

CBOOSMHD
CBOOSMHD
CBOO5MHD
CBO005MHD
€BOO5MHD
CBOOSMHD
CBOOSMHD
CBOOSMHD
CBOOSMHD
CBOOSMHD
€3005MHD
CBOOSMHD
€BOOS5MHD
CBOOSMHD
CB00SMHD
CBOOSMHD
CBOOSMHD
CBOOSMHD
CBOO5MHD
CB005MHD
CBOO5MHD
CBOOSMHD
CBOO5MHD
CBOOSMHY
CBOOSMHD

7906

CROO4MHD
CBOO4MHD
CBO04MHD
CBOO4MHD
CBOO4MHD
CBO04MHD
CBOO4MHD
CBOO4MHD
CBOO&MHD
CBOO4MHD
CBO0%MHD
CBOO4MHD
€BI04MHD
CBOO4MHD
CBOO4MHD
CB004MHD
CBOO&MHD
CBOO&MHD
CBOO4MHD
CBO04MHD
CBI04MHD
CBOO4MHD
CBOO&MHD
CBOO&MHD
CBI04MHD

/907

BTCCELX
BTCCB1X
BTCCBLX
8TCCBLX
BTCCB1X
BTCCBIX
8TCCBIX
RTCCALY
8TCCBLIX
8TCCBIX
BTCCBLX
BYCCBIX
BTCCBIX
BTCCBLX
BTCCBIX
BTCCBIX
BTCCBIX
BTCCBIX
BTCCB1X
3TCCBLX
BTCCBIX
BTCCB1X

PRODUCT CODE

CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN

CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN

CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CINN
CONM
CONN
CINN
CONN

CNN
CONN
CONN
CONN
CONN
CONN
CINN
CONN
CONN
CONN
CONN
CCNN
CCNN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN

MODULE

BUSY/Q- XA CBOO6MHD
COMPOP - XA CBJO6MHD
WRTOPFLG/QXA CBOO6MHD
WPS XA CBO06MHD
WLKTON/D- XA €B006MHD
COMPER/D- XA CBOO6MHD
DATRER/D- XA CBOO6MHD
0PCOMP/D- XA CBJOO6MHD

CIRCUIY TYPE C8
RFOUTO6- X CBOOS5SMHD
RFOUT11- X CB00S5MHD
STATRUSY X CBOOSMHD
RFOUTOB- X CBOOSMHD
LW3CK- XA CBOO5SMHD
MRDO2/MHD XA CBOOSMHD
MRDOS5/MHD XA CBOOSMHD
CRCCLR- XA CBJIOSMHD
MWDO2/MHD XA CB00OS5MHD
MWDO3/MHD XA CBJIOSMHD
NXSESEL1 XA CBOO5SMHD
NXSESELE6 XA CBOOS5MHD
CcyLaD3 XA CBDOSMHD
CYLADO XA CBOOSMHD
CYLADS XA CBOO5MHD
SW2 XA CBOOSMHD
MWDSEL- XA CBOOSMHD
STATOT- XA CBIOSMHD
STATO8~ XA CBOOS5SMHD
STAT13- XA CBOOSMHD
STAT14- XA CBOOSMHD
TOCHKS®R/Q-XA CBOOS5SMHD
RDATA XA CBOO5 MHD
MR SMHD XA CBOOSMHD

CIRCUIT TYPE (B
RFOUTO4- X CBOO&MHD
RFOUTOO~ X CBOO4MHD
RFOUTO1- x CBOO4MHD
RFOUTO3- X CBOO&4MHD
LW3CK- XA CBJO4MHD
INDE XM XA CBQO4MHD
MRDO2/MHD XA CBOO4GMHD
MRDOS/MHD XA CBOO4MHD
CHAIN XA CBOO4MHD
COMM2 XA CBOO04MHD
MWDOO/MHD XA CBOO4MHD
NXSESEL1 Xxa CBO0&MHD
NXSESEL6 XA CB004MHD
NXSESELS5 XA CBO0&MHD
SYCKMHDY XA CB004MHD
SK2/7Q- XA CBOO4MHD
RDCPFLG/J XA CBOO4MHD
Sx274 XA CBOOAMHD
PROGFR/DA-XA CB004MHD
WRIDCOM XA CBOO4MHD
LSMF/Q XA CBOO4MHD
SKOPFLG/J XA CBOO&MHD
IDREAD/J XA CBO04MHD
SYCKMHD- XA CBOO4MHD

CIRCUIT TYPE (B
ATI12 X BTCCR1X
CLOCK- ATCCRLIX
DD2/Q- X BTCCB1X
DEVADSEL2 X ATCCRIX
DEVMRDOO B8rCCRB1X
DEVMRDO3 8TCCB1X
DEVMRDO6 B8TCCALX
DEVHRDOY 87CCR1X
DEVMRD12 ATCCBIX
DEVMRD1S BTCCBLX
ENRFWR- X 37CCB1X
LISTS X BYCCB1X
MRDOS X BTCCBIX
MRD11 x BYCCOLIX
PARERR~ BTCCB1X
RFOUTOO- X 87CCB1X
RFOUTO3- x BTCCB1X
RFOUTO6- x BTCCBLX
RFOUTO9- X BTCCB1X
RFOUT12- x BYCCR1IX
RFOUT1S~ X B8TCCB1X
RFWADD1 X B3TCCRIX

5-20

CONN
CONN
CONN
CNNN
CONN
CONN
CONN
CONN
CONN
CONN
€ ONN
CONN
CONN
CONN
CONN
CONN
CONN
CCNN

CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CIONN
CONN
CONN
CONN
CONN
CONN
CCONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN

CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CCONN
CINN
CCNN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN

CONN
CONN
CONN
CONN
CCONN
CINN
CONN
CONN
CONN
CNNN
€CNN
CONN
. ONN
CONN
CONN
CONN
CONN
CONN
CNNN
CONN
CONN
CONN
CONN

DRAWING

DATE 10/01/76

ST1/4-~ XA
SRO/J XA
BUSY/D~ XA
CHLTKN/D~- XA
ICREAD/S XA
PFOGER/D~ XA
OFLIN/D- XA

RFOUT14~ X
RFOUTO4- X
RFOUTOS~ X
RFOUTI2- X
RFOUTIO- X
MR DCO/MHD XA
MRDO3/MHD XA
MR DO6/MHD XA

CRCCK- XA
MWDO1/MHD XA
CyYLAD? XA

31/4451GNAL

NXSESFL4 xA
cYtLap2 XA
CYLINC/Q- Xxa
CYLADA XA
SH15 xa
STATOS- xa
STATO6- XA
STAT11~ XA
STAT12~ XA
wC=0/Q XA
READYMHD XA
CRC=0 XA
BUSY/Q- xa

INTEN- X
LIST4 X
BTYCLR- X
LIST2 X
MEMEN~ X

SYCKMHD XA
MRDOO/MHD XA
MROC3/MHD XA
MRDO6/MHD XA

CHAIN- XA
COMM3— XA
cyLent X4
31/44SIGNAL
NXSESEL4 XA
NSCE XA
CYLINC/G- XA
SK2/K XA
UNSKFSETENXA
WRTOPFLG/OXA
SIGSTAE/Q xaA
SYNFLK XA
RCOIDCOM x4
CRrRC=0 XA
CRC=0~ XA
CyiLeneey

1

BTCLR- X
DATAV-
DEVADSFLO X
DEVATIL-
DEVMRDO]
DEVMRDO4
DEVMREDOT
DEVMRDLO
DEVMRD13
DEVMPD16
Lc2/0- X
MFDO9 X
mept2 X
RESFY-
RFIOUTO1- x
RFOUTO04- X
RFOUTOT~ x
RFCUTIO- X
RFOUTI3- X
RFPACD] X
SCLOCK x

PAGE
CBOO6MHD  CONN
CBOO6MHD  CONN
CBOO6MHD  CONN
CBOOGMHD  CONN
CBOOGMHD  COKN
CROO6MHD  CONN
CBOO6MHD  CONN

CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN

GATE
CBOOSMHD  CONN
CBOOSMHD  CONN
CROO5SMHD  CONN
CBOO5SMHD  CONN
CBOO5SMHD  CONN
CBJOSMHD  CONN
CBOOSMHD  CONN
CBOOSMHD  CONN
CROOSMHD  CONN
CBOOSMHD  CONN
CBOO5SMHD  CONN
CBOOSMHD  CONN
CBOOSMHD  CONN
CBOOSMHD  CONN
CBOOSMHD  CONN
CBOOSMHD  CONN
CBOOSMHD  CONN
CBOOSMHD  CONN
CBOOSMHD  CONN
CBOOSMHD  CONN
CBOOSMHD  CONN
CBOOSMHD  CONN
CBOOSMHD  CONN
CBOOSMHD  CONN
CBOOSMHD  CONN
CONN

GATE
CBOO4MHD  CONN
CBOO4MHD  CONN
CBOO4MHD  CONN
CBOO4MHD  CONN
CBOO4MHD  CONN
CBOO4MHD  CONN
CBOO&MHD  CONN
CBOO4MHD  CONN
CBOO4MHD  CONN
CBOO4MHD  CONN
CBOO4MHD  CONN
CBOO4MHD  CONN
CBJ04MHD  CONN
CBOO4MHD  CONN
CROO4MHE  CONN
CBO04MHD  CONN
CBOO4MHD  CONN
CBOO4MHD  CONN
CBOO4MHD  CONN
CBOO4MHD  CONN
CBOO4MHD  CONM
CBOO4MHD  CONN
CROO4MHD  CONN
CBOO4&MHC  CONN
CROQAMHMD  CONN
CONN

GATE
CONN
BTCCB1X CONN
BTCCBIX CONN
B8TCCBLX CONN
BTYCCRIX CONN
BTCCBIX CONN
8TCCBIX CONN
ATCCALY conN
ATLCBIX CONN
BTCCRIX CONN
8TCCB1X CONN
RTCCRIX CONN
CONN
BTCCB1X CONN
BTCCBIX CONN
BTCCBIX CONN
BTCCRIX CONN
8TCCB1X CONN
BYCCA1X CONN
ATCCBIX CONN
BTCCALX CONN
BTCCR1X CONN
RYCCBIX COMN

NUMRER 96]1711-992]1 REVISION LT2 N
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70 SC4/Q- X  BTCCBIX
73 SYCL- X  BTCCRIX
76 MREST X  BTCCBIX
79
LOCATION /908
1
4 CNTUP- X  BTCCB2X
7 DEVADD,00 BTCCB2X
12 CEVADD,03 BTCCB2X
13 NEVAOD,06 BTCCB2X
16 CFVADD,09 BTCCB2X
19 NEVADD,12 BTCCB2X
22 NEVACD, 15 BTCCR2X
25 NEVFETCH- 3TCCB2X
28 NF VMWD, 02 BTCCB2X
EN DEVMND, 05 BTCCB2X
34 NEVMWD,08 BTCCB2X
37 CF VMWD, 11 8TCCB2X
I3 DEVWWD, 14 BTCCB2X
42 DEVSELO- X  BTCCB2X
.6 L1ST2 X BTCCB2X
49 MCSeMCT- X BTCCB2X
52 REAUTO0- X  BTCCB2X
55 RFNUTO3- X  BTCCB2X
58 PFOUTO6- X  BTCCB2X
61 RFIUTO9- X  BTCCB2X
64 RFOUT12- X  BTCCB2X
67 RFAUTLIS- X  BTCCB2X
70 CATEN- X  BTCCB2X
73 750016 X  BYCCB2X
76 MC 270 X  BTCCB2X
79
LOCATION /910
1
4 AG X  ATCCB3X
7 AGNEV- BTCCB3X
10 AGDEV- BTCCB3X
12
16 ARNEV- BTCCA3X
19 ARDIV- BTCCB3X
22 CNTUP- X  BTCCB3X
25 nn2/Q- X BTCCR3X
28 DEVADSEL1 X  BTCCB3X
31 ENRFWR- X  BTCCB3X
24 INTDEV- BTCCR 3X
37 INTDEV= BTCCB3X
42 INTEN~ X  BTCCR3X
43 19 ECOGDEV- BTCCB3X
“6 10 £CNGDE V- BTCCB3X
49 Lr2/0- X 8TCCB3X
52 LISTL . X  BTCCB3X
55 LIST4 X  BTCCB3X
59 ME ME N~ X  BTCCB3X
61 9ESETA- X  BTCCE3x
64 GFWADD1 X  8TCCB3X
67 SC4,5- X  BTCCA3X
7 STATBUSY X  8TCCB3X
73 ™NSC X  BTCCB3X
76
79
LCCATION 7912
1
4 DFVMRDOO 8TCCBOX
7 DEVMRDOS RTCCBOX
10 NFVMRDO6 BTCCBOX
13 DEVMRD11 8TCCBOX
16 DEVMRD12 BTCCBOX
19 NEVMRD16 8TCCBOX
22
25 NEVATI1- BTCCBOX
28
1 RESET- BTCCROX
24 DFVAND, 00 BTCCBOX
37 NEVAND,03 BTCCBOX
42 NFVADD, 06 BTCCBOX
42 NFVADD,09 BTCCBOX
46 DEVADD, 12 BTCCBOX
49 NEVADD, 15 RTCCBOX
52 DEVMWD,02 8TCCBOX
55 NEVMWD,05 3TCCROX
58 DFVMWD, 08 RTCCBOX
61 NEVMWD, 11 8TCCBNX
64 NEVMWD, 14 BTCCBOX
67 ARDEV- 8TCCBOX
70
73 NEVEETCH- BTCCAOX
76 .
79
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PRODUCT CODE

CONN
CONN
CONN
CONN

CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN

CNNN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CCNN
CONN
CONN
CONN
CONN
CONN
CANN
CONN
CONN
CONN
CCONN
CONN
CONN

CONN
CONN
CONN
CONN
CONN
CONN
CINN
CONN
CCNN
CONN
CONN
CONN
CONAN
CPRN

COMN
CONN

CONN
CONN
CINN
CONN
CONN
CONN
CONN
CONN
CONN
CCNN
CONN
T ONN

71
T4
1
30

MODULE
STATEN- X BTCCBLX
mMC2/Q X  BTCCBIX

CIRCUIT TYPE

COUNT X
DEVADD,O1
DEVADD,04
DEVALD,07
DEVADD, 10
DEVADD,13
DEVADSELY1 X
DEVMWD, 20
DEVMWC,03
DEVMKWD,06
DEVMKD,09
DEVMWD,12
DEVMWD, 15
DEVSTORE-
MCOMP
MEMREAD
RFOUTOL-
RFOUTO4-
RFOUTOT-
RFOUT10-
RFOUT13-
SC4y5-
STATBUSY
ZERQ8

3 3 2 3¢ 3 X X X X X

CIRCUIT TYPE

AGDEV-
AGDEV-
AGDEV~-
ARDEV~
ARDEV-
ARDE V-
DATAVL X
DECOUNT-~ X
DEVADSEL2 X
INTDEV-
INTDEV-
INTDEV-
IRECOGDEV~
IRECOGDEV-
IRECOGDEV-
LC3+LCNTS
LIsT2
MrOMP
MEMREAD
RFRADD1
RF4EN
SCS/Q
STATEN-
AT12

2 > 3¢ X X X X 3 X

CIRCUIT TYPE

OEVMRDO3
DEVMRDO4
DEVMRLO9
DEVMPC 10
DEVMRD1S

DEVATI2-
IRECOGDF V-

DEVADD,C1
DEVADD,04
DEVAND,07
DEVADD,11
DEVADDy13
DE VMWL ,00
DEVMW(,03
DEVMWD,06
DE VMWL, 09
DEVMWD, 12
NEVMWD, 15
MPRESET-

INTDEV-

cs

BYCCB2X
BTCCR2X
BTCCR2X
BTCCA2X
BYCCB2X
BTCCR2X
BTCCB2X
BTYCCB2X
BTCCB2X
BTCCB2X
BTCCB2X
RTCCB2X
BTCCA2X
B8TCCB2X
BYCCR2X
BTCCB2X
BTCCB2X
BTCCB2X
BTCCB2X
BYCCB2X
8TCCB2X
BTCCB2X
BTCCB2X
BTCCR2X

cs

BTCCR3X
BTCCB3X
B8YCCB3X
BTCCB3X
8YCCR3X
BTCCA3X
BTCCB3X
BTCCB3X
BTCCB3X
BTCCB3X
RTCCB3X
BTCCB3X
BTCCR3X
BTCCR3X
BTCCB3X
BTCCR3X
BTCCB3X
BTCCB3X
BTCCB3X
8TCCB3X
BTCCB3X
87CCA3X
BTCLA3X
BTCCB3X

cB

BTCCBOX
BTCCBOX
BTCCBOX
BYCCBOX
ATCCBOX

BTLCBOX
RTCCROX

BTCCBOX
RTCCADX
BTCLROX
BTCCROX
AT CCBOX
RTCCBOX
3TCCBOX
87CCBOX
37CCBOX
87CCBOX
8TCCBOX
BTCCROX
BTCCROX
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CONN
CONN
CONN
CONN

CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CCNN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CNNN

CONN
CONN
CONN
CONN
CONN
CONN
CCNN
CONN
CONN
CNNN
CINN
CONN
CONN
CONN
CCONN
COMN
CONN
CONN
CONN
CONN
CCONN
CONN
CONN
CONN
CONN
CONN
CONN

CONN
CONN
CONN
CINN
CONN
CONN
CCONN
CONN
TONN
CONN
CONN
CONN
CONN
CONN
CONN
CINN
CCNN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CNNN
CONN
TONN

12
78
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NRAWING
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1

AG

MEMRD~
DEVADD, 02
DEVADD,J5
PEvVaADD, 08
DEV2DD,11
DEVALD, 14
DEVADSEL?2
DEVMWD,01
DEVVMWD,C4
DEVMHE,07
DEVMWD, 10
CEVMRC,17?
DEVMWD,16
Lc2/0-
MCO-
RESETA-
RFRUT02-
RFNUTOS-
RFOUTOB-
RFOUTIY~
RFOUT16~
sCs/Q
SYCL-
LC3+LCNT 4

ACK-

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

DEVALSELO
DEVR EAD
INTDEV-
INTCEV-
INTREV-
TRECOGLEV~
1P ECNGDEV-
12 ECOGNE V-
LISTEN=
LIST3

MC 0~

READY
$€5/0~
SC4/Q-
DATEN-
SycL-
MEMRD-

DFVMRDOL
DEVMRDO2
DEVMENO?
DFVMPLGR
DEVMED]3
DEVMRN14
AGDEV-

DATAV-

CLnNeK-

DEVALD,02
DEVADD, 05
DEVELD,08
DEVADD, 1N
DEVEDC,14
DEVMWDN,01
DEVMWD,D4
DEVMWD,07
DEVMWD, 10
DEVMWD, 17
DEVMWL, 16
DFVSTORE -

PARERE ~

¢ X X X X X W X M X X

3 2 X X > X X

GATE

BTCCR2X
BTCCR2X
8YCCB2X
BTCCB2X
BYCCR2X
BYCCB2X
BTCCR2X
BTCCB2X
BTCCB2X
BTCCB2X
8rrce2x
BTCCB2X
BYCCE2X
BTCCB2X
BTCCR2X
BTCCB2X
BTCCA2X
RTCCB2X
BTCCB2X
BTCCA2X
BYCCB2X
ATCCB2X
BTCCB2X
BTCCR2X
RYCCR2X

GATE

BTCCR3X
B8TCCR3X
RTCCB3X
BTCCR3X
3TCCRA3X
BTCCRB3X
BTCCA3X

RTCCR3X
8YCLB3X
ATCCB3X
BTCCB3X
BTCCB3X
BTCCA3X
RTCCB3X
BTCCB3X
ATCCB3X
B8TCCR3X
BTCCA3X
BTCCR3X
BTCLB3X
BYCCB3X
BTCCB3X
BYCCR3X
BTCCR3X

GATE

B8TCCBOX
BYCCROX
RTCCBOX
RYCCBAX
PTCCRCX
BTCCBOX
BTCCRBOX

RTCCBOX

BTCCRNX
BTCCBOX
RTYCCROX
BTCCRCX
RTYCFECX
BTCCBCX
BTCCROX
BYCCROX
RTCCBCX
RYCCRCX
ATCCROX
RTCCROX
RTYCCBOX

RTCCBOX
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CONN
CONN
CONN

CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CNONN
CONN

CONN
CONN
CONN
CONN
CONN
CGNN
CONN
CONMN
CONN
CONN
CONN
CONN
COMN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
COMN
CONN

CONN
CONN
COKNN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
CONN
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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

6-1/6-2 Digital Systems Division
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LIST or MATERIAL
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PART NUMBER

LMve73721-0001

B

T _ LT T oW PART NUMBER DESCRIPTION VENDOR PART NUMBER h
; AT T3TT867-0007 [TART T AOEER-CTNGLE ENATH wIRE WA AP
PR Ay Ta J972695=-9911 |WIRF NDFCK, MHD MODEL 44
cnna B LU A 0227272-7400 |NFTWORK  SNT4J0N -5hT7400K
I CO €1 €2 C2(C4 CS5 C6 R6
Cane INCIN LI s 0222222-7402 |NFTWORK SNT402N TI- ~SNT4028,
e ng nl
AR Y0920 T4 0222222-7404 |NFTWNRK SNT404N
RRLE np? N3 N4
G RE 33641090 £a 0222722-7498 [NFTWNRIK-SNT4O08N
RPN FC F1 PS5 N6
cec? YIS, D)D) A 0222222-7410 [NFTWNRK SN7410M -SNT74 10N
ADRYL C E2 F3 E4 F5
rN N 13017, 900 FA 0222222-7420 |METWORK  SNT420N ~SN 74200
ARREL F1 F2 F1
nann 139014090 7a 0222222-76437 |NETWNPK SNT437N
Coao F&
€10 CIUI1.005 €A 3222222-7451 |NETWODRK  SNT451N -SNT451N
aTAR AR Fs
AR 114,000 =A 3722222-T474 |[NFTWORK SNT4T4N -SNT4 T4 N
1 _ HO H1 H2 W3
DRAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE
#i/,ﬁ S=1/-77 AHD W NDL 1 MNDEL 44
APPD MFG DATE | APPD. PROJECT ENGINEER DATE | BELEASED “DATE | PROJECT NO. PART NUMBER REV
L 3/00 LM©o973721-00C1 ‘ H )
T4 13809
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"~ bl _% oo T paRT NUMMER DESCRIPTION " VENDOR PART NUMBER |
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RIED J2 J3
N1 2 00021.000 “A 0222222-7161 |NETWORK SNT4161N -SN74161N
OIER J&
o 1012, )99 A 0227222-7175 |[NETWORK SNT4175N
SRS J5 Ha
0115 10071390 €A 0240000-7106 |NFTWORK SNT4H]106N
00154 J1
a1 - AY0NC AN £ 0240320-T108 |NETWCRK SNT4H108N
cnver BO Rl R2 Al A2 A3 A4 A5 846
R 10962, 1) €A 0240000-7411 |NETWORK=-SNT4H1IN
nnY 7t R3 R4 RS
001+ 23010 €A 0222222-743¢ |NETWNRK-SNT4RAN
0oy Rt AQ
Ao 0COI NG <A 0972975-00€65 |RKES FIX COMP 4.7 K OHMS 5% 1/8 wWATT QPL - RCO5G4T724S
actar R1 P2
RN 101,000 £8 0539270-0473 [RES FIX FILM 8.,25K NHM 12 .25 WATT CIR - NASH
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J@ Texas INgTRUMENTS ST or MATRRIAL ol
‘ 08/23/76 PAGE ] of ﬁM 961630-0001 @
K_NEZ m E owe. PART NUMBER DESCRIPTION  VENDOR PART NUMBER |
0001 00001.000  EA 2178€2-0002| LOGIC BOARC-SINGLE ENDED WIRE WRAP
0002 REF EA 961689-9907| WIRE DECKk,MHO 3, BLOCK 3
0003 00007.000(  EA 222222-7400| NETWCRK  SN7400N ~SN7400N
0004 00001.000|  EA 222222-7402| NETWORK SA7402N TI--SNT402N
0005 00003.000|  EA 222222-7404| NETHCRK SN7404N
coos 00001.000|  EA 222222-7405| NETWORK SA7405N
o007 70003.000|  EA 222222-14C8| NETWCRK-SA7408N
' o008 00005.000|  EA 222222-7410| NETWCRK  SNT410N ~SNT41ON
0009 00001.000| EA 222222-7437| NETWCRK  SNT437N
0010 00001.000]  EA 222222-7451| NETWORK SN7451N -SNT4SIN
. 0011 00003.000| EA 222222-1474| NETWCRK  SN74T4N ~SNT4TON
0012 00001.000|  EA 222222-7175| NETWCRK SNT4175N
co13 00001.000| €A 222222-7153| NETRCRK SN74193N ~SNT4193N
" o014 00002.000|  EA 240000-7411| NETWORK-SAT4HLLN
" o015 00004.000{  EA 240000-7421| NETWCRK-SNT4H21IN
0016 00001.000|  EA 260000-7106| NETWORK SNT4H106N
. 0017 000C7.000|  EA 240000-7108| NETHWORK SNT4WLOSN
. o018 00003.000  EA 222222-7420| NETWCRK SN7420N -SN7420N
0024 00012.000|  EA 230590-9000| CAP .05 WF 12 Vv  20. % CER TRANSCAR ERI-5635-000-Y5F050:
__00244 L o loamucae
. ‘Q% ?’7‘{h L MOV ING HEAD DISC CONTROLLER NO 3 ]
APPD_-MFG. DATE | APPD. PROJECT 4 U DATE | RRLEASED DATE | PROMNCT NO. PART NUMBER eV
‘ /00_/8//)/ LM 961630-0001 ¢ 9
grom =

N
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uossialg sweysAs 1eybiq

@5 TEXAS INSTRUMENTS
g INCORPORATED

08/23/76

LIST or MATERIAL

PAGE | of

L

PART NUMBER

M 961637-00n7

REV

.
(_’.

0001 000C1.000 EA 944035-0001| MWB,MCVING HEAD DISC CONTROLLER NO 3

0003 0J007.00C EA 222222-17400| NETWCRK  SN7400N -SN7400N

1004 03001.000 EA 222222-1402| NETWCRK SAN7402N TI--SN7402N

0005 )7003.000 EA 222222~-1404| NETWCRK SN7404N

coce 0J001.000 EA 222222-14C5| NETWCRK SAN7405N

0907 00003.000 FA 222222-7408| NETWORK-SN74C8N

0ocs 00005.000 EA 222222-7410| NETWORK SNT7410N -SN7410N

co09 720001.000 EA 222222-1437| NETWCRK  SNT43TN

0010 0)001.000 EA 222222-74%1| NETWCRK SN7451N ~SN7451N

0nl1 00003.000 EA 222222-1474| NETWCRK SN7474N -SNT4T74N

0012 00001.000 EA 222222~71715| NETWCRK SN74175N

0013 00001.000 EA 222222-71S3| NETWCRK SA74133N -SN74193N

0014 00002.000 EA 240000-7411| NETWCRK-SAT74HLIN

0015 00004.000 EA 240000-7421| NETWCRK-SA74H21IN

0016 00001.000 EA 240000~7106| NETWCRK  SA74HLO6N

0017 02007.000 EA 2400C0~-7108| NETWCRK SN74H108N

co1l8 00003.000 EA 222222-7420| NETWCRK SNT7420N ~SNT420N

0024 00012.000 EA 230590-9000| CAP .05 MF 12 V 20. ¥ CEFR TRANSCAR ERI-5635-000-YSF0O5043
: 0024A C3 THRU C1l4

0025 7002,.000 EA 972924-0010| CAP FIX TANT SOLID 22 MFD 10 % 15 VOUT QPL-M39003/1-2271

»

DRAFTSMAN

DATE

CKD DRAFTSMAN

DATE | DESIGN ENGINEER DATE | TITLE

MOVING HEAD DISC CONTROLLER NO 3

APPD_-MFG

DATE

APPD. PROJECT ENGINEER

DATE | RELEASED

DATE | PROJECT NO.

PART NUMBER

LM 961630-0003

TI1 13849

—
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5\ TEXAS INSTRUMENTS S— -
ATED - ART NUM
DATE  (08/23/76 LIST or MATERIAL PAGE 2 of ﬁM 961630-0002 G l]
<

f'—r;To;:‘r QUANTITY Nt DWG
NobEr ASTARY e SIZE PART NUMBER DESCRIPTION VENDOR PART NUMBER
00254A C1L C2
0026 AR FT 535978~-0058| WIRE ELEC.,SOLIDy"KYNAR™ INSUL #30 AWG
0027 REF EA 9737%5-9901| LNGIC DIAGRAM,MHD #3
0028 REF EA 973776-9901| TESY FRCCECURE,MHD #3
‘ 1
!
DRAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE |
MOVING HEAD DISC CONTROLLFR NO 3 J
APPD_-MFG DATE | APPD_ PROJECT ENGINEER DATE | RELEASED DATE | PROJECT NO. PART NUMBER 4 "y
LM 961630-010 ]
T 13849




1 98uey)

0%-9

@ TEXA

S INSTRUMENTS
Cc O PORATED

LIST or MATERIAL

LM 961639-0001

PART NUMBER

D

uoIsIAIg swesAs (enbig

I'N
DATE  08/23/76 PAGE 2 of
Plgl;'l"l QU:!N:ITY UNIT OWG.

TR iy AR PART NUMBER DESCRIPTION VENDOR PART NUMBER
0025 00002.000 EA 972924-0010| CAP FIX TANT SOLID 22 MFD 10 T 15 VOUT QPL-%39003/1-2271
0025A Cl c2
0026 AR FT 535978~0058| WIRE ELEC.,SOLTID,"KYNAR®™ INSUL #30 AWG
0027 REF EA 9737£5-9901| LOGIC DIAGRAN,MHD #3
0028 REF EA 973776-9901| TEST PRCCECURE,MHD #3

DRAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE
MOVING HEAD DISC CONTROLLER NO 3
APPD.-MFG DATE | APPD. PROJECT ENGINEER DATE | RELEASED DATE | PROJECT NO. PART NUMBER REV
LM ©@e«1630-0001 7 ®

T1. 13849
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| 1

4 | 3 2
REVISIONS
NOTES: UNLESS G@THERWISE SPECIFIED, proeem re pv——— pve—
[ ALL DEVICE TYPES ARE PREFIXED WITH SN 74.
2. GRGUND IS APPLIED T@ PIN 7 OF ALL 14-PIN IC'S ~ i”’ff’i’;’j%;@f:]g; gas2 | L4045
AND PIN 8 G@F ALL \6-PIN 1C'S. b W WOTH cAHANGEE
3. VCC IS APPLIED T@ PIN 14 OF ALL 14-PIN 1C'S
AND PIN 16 @F ALL 16-PIN IC'S.
4. DEVICE TYPE, PIN NUMBERS AND LBCATIBN OF 1C IS
SHOWN AS FOLLOWS: D
4
[ 5 [
t b ——-Do——
°9) o
BO6 ci0
00 AND 04 = DEVICE TYPE
4,5 AND 6= PIN NUMBERS
BO6 AND C10= LPCATION - FIRST DIGIT DENGTES R@W,
SECOND AND THIRD DIGITS DEN@TE COLUMN-
IC IS LOCATED AT INTERSECTION @F
_RGW AND COLUMN. .
5. ALL RESISTBRS /4 WATT, 5%,
6. WHEN A 14-PIN IC IS USED IN A 16-PIN SOCKET,
THE 1C PIN NUMBER SHEWN ON THE LOGIC DIAGRAM
IS THE SAME AS THE S$S@CKET PIN NUMBER. THEREFORE;
IC PIN 8 IS LABELED PIN V0, IC PIN 9 IS LABELED
PIN 11, ETC.
t [—[‘I U 14116
22 lH s
3t 2 14
aH]+ i c
s His ma:yz
eHJe¢ L[] H
7H7 IC 8[Ho
sl —9
SOCKET
‘_—
B
N
o
(a]
REV STATUS| REV wiAalalalata
OF SHEETS | SHEET [lL|2|3|4|5|¢e |7 :‘:T['?:;J?\lml PART OR IDENTIFYING NUMBER T NOMENCLATURE OR DESCRIPTION I e
PARTS LIST
DWN DATE o
UNLESS OTHERWISE SPECIFIED UNLESS OTHERWISE SPECIFIED M. HBLEY 7287 @ TEXAS INSTRUMENTS
3 + DIMENSIONS ARE IN INCHES . INCORPORATED
ARMVE::I_:J::‘;;:::HA"P .D' ‘“’fﬁs CHIK ¢ KEELER 8-3-76 Equipment Group  DeNes. Texss A
s porrs APPLY Jrhce it | LOGIC DIAGRAM
O e o vnen S CpiT s’ e=/is/7e} MOVING HEAD DISC CONTROLLER
PARENTHESES FOR REFERENCE ONLY ﬁ 3
! INTERERET DRAWING IN ACCORDANCE % 2/9/7%
HOLE TOLERANCE nee. IDENT NO [ DRAWING NO
K 126 251 90130 1 £101 = Y ST cooe
rR e e Bl cogaoTEror e, |D| 96214 973755
ﬁ?&t:&? 1;‘:;"“.:;133? ﬁ"ﬁ:‘o’é APPLICATION ! SCALE 4 on€] | svemT | OF 7
43
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APPD -MFG DATE APPD PROJECT ENGINEER DATE RELEASED DATE | PROJECT NO PART NUMBER REV
LMusiseoa-vuie| 4
(N _/

TI 13849
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DATE J5/18/11

LIST or MATERIAL

PART NUMBER

LM Lyi3683-00uc

REV
J ]

i o S| owe PART NUMBER DESCRIPTION VENDOR PART NUMBER

00124A JO J1 H5

2013 29091 0uy EA J222222-1486 | NETWORK-SN7486N

00134A 03

0014 0C002.uU0 EA U222222-T157 | NETWORK SN74.i51N

00144 E2 E3

0015 QL0lu.C00 EA 0222222-T7163 | NETWORK SNT4163N

yulsa HI Hl1 FO Fl F2 F3 F4 F5

00158 E4 E>

oole 0C003.030 EA J222222-7115 | NETWORK SNT741175N

00164 H2 H3 e

0017 00001.000 EA 0222222-7193 | NETWORK SN74193N ~SNT4 193N

Go17a Je2

0018 000U1.000 tA 0240000-7411 | NETWORK=SNT4HLLN

00184A Al

0019 0CuJl.000 EA 024J)U00-7106 | NETWURK SNT4H106N

00194 el

0020 VIVION ) RRVIVIY) EA J240000-7108 | NETWORK SN74HL1O8N

0020A Ad

co2l Juuul.0I0 cA 0537995-0331 | NETWORK M(C4uesP MGT ~FleuasF

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

MUVING HEAD OISC 44 LONTRULLER Nu. <

[APPD -MFG DATE | APPD. PROJECT ENGINEER DATE |  RELEASED DATE | PROJECT NO. LM 097 ;A: BN;M—I:; vz us\:‘ )

-
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uoISIAlqQ swesAs |eibiag

AS INSTRUMENTS
NCORPORATED

LIST or MATERIAL

PART NUMBSER

oae 95718777 PAGE 3 of LM 0973643-0002 "T]
(= e RS PART NUMBER DESCRIPTION VENDOR PART NUMBER |
0022 00001.090 EA 3537994-0001 | NETWORK NC40Z4P ‘ NOT  —NCau2eP
00224 J5
0023 00012.000 | EA v230590-9000 [CAP .05 MF 12 V  20. % CER TRANSCAP| tRI  -5635-Guw-¥5+GH
00234 C3 THRU Clé
0024 0G60U2.000 | EA 0972924-U010 | CAP FIX TANT SCLIO 22 MFD 10 % 15 VOLF Wbl  =-M39uus/i-zzli
00244 cl c2
0025 AR FT 0535978-0C58 | WIRE ELEC.,SCLIU,"KYNAR® [NSUL #30 AwG
0026 0C001.000 | EA U972957-0001 | TRANSISTOR,2N930A NPN LOW CUR AMP,TO-5 | MGT - ZNS3GA
0026A | a1
0027 0CUU1.J00 | EA 0972927-G033 | CAP FIX MICA 500v 180 PF 5% WPL  -CMUSEABLlUUL
c0274a Cle
0028 00001.300 | EA 0230618-u0C8 | CAP .10000 MF iUUV  lu. % Bl ~8l34-Mlou-w5k]
00284A 15
0026 000U1.000 | EA 0972975-0069 | RES FIX COMP 1.0 K GHMS 5% 1/8 WATT WPL - KCUB6LUZS
00294 R3
0u30 CCC0l.000 | EA 0530466-0074 | RESISTOR,FIXED ,COMPOSITICN-STYLE k(05
00304 R1
0031 000L01.000 | EA US5306€66-GCT8 | RESISTOR, FIXEC COMPUSITICN-STYLE RCOS
00314 R2
0032 000U2.000 | EA U185113-0001 | X SPACER XST Tu-1d CA>E . -
SRR SR | O DRATMAN Ga7E | GEGN ENGIERR SR TE
MCVING HEAD DISC <& CCNTROLLER NL. 4
A R | AP FROTECT ENGINERS SarE D R | O RG FFT ROwEER =
L LM US73682-0002 JJ

T4 13849
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LIST or MATERIAL

PART NUMBER

DATE 05718711 PAGE 4 of LM us7s0e3-00u2 “g
( Nlﬁl Z;’ﬁ.‘:: :é‘i e PART NUMBER DESCRIPTION VENDOR PART NUMBER
0033 REF EA 091736€4-9901 [DIAG, LOGICy MRU <& CCNTROLLER NC.«
0034 REF EA 0973685-9901 | UNIT TEST PkOGLe MRD +4 CUNTROLLER NOo«
00135 0J0V1.0J0 EA 0222222-7132 | NETwWORK SN74132N
00354A Vé
0036 PIN[VINFISNIVIY) EA 0538130-0019 | RESISTOR, 56.Cu OHFM i/8W 5%
00364 K4 RO
0037 0Ju0l.0u0 EA 0972915-¢025% [ RES FIX COMP luv OHMS 5% 1/8 WATY wPL = RCULGIvIJS
00374 RS
00338 0C€001.000 EA 09729175-0033 | RES FIX COMP 22u CHMs 5 % 1/8 WwAlT uPL - kLuH06LclS
0038A R7
0039 QU0U1l.0Uv EA U972958-0002 | TRANSISTOR ¢2N2SQTA PNP GEN PURP Sw TG-Lb Ti = ¢N2YVTA
00394 Q2
0040 000401.000 EA 0972915-0079 | RES FIX CCMP 18K 5% 1/8 wATT dided -
0J40A RS
0041 0C001.,0V0 EA 0972934-CC01 | DIODE,INT46A 3.3 v 5% S5IL VOLT REG wPL ~ INT4oA
00414 CR2
0042 €0001.900 EA 0153733-0001 | VIQUE GTD-132 /7 CGD-94S
0042A CR1
0043 Q3CJ1.300 EA U972924¢-0010 | CAP FIXx TANT SOLID 22 MFD 10 % 15 VULl «PL —-M35003/1~-¢cTl
V043A cli?
DRAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE
MUVING HEAD BISC 44 CCANTRCLLER NuU. 4
[APPD_MFG DATE | APPD. PROJECT ENGINEER DATE | RELEASED DATE | PROJECT NO. PART NUMBER REV
LMus73eei-vcoz)  J |
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LIST or MATERIAL

PART NUMBER REV
ﬁ,M v973663-0002 D

DATE PAGE 3 of
il i ows PART NUMBER DESCRIPTION VENDOR PART NUMBER |
0044 56‘332. 000 0539544-0002 ’ LCw Tl -(93-16-0c¢ ‘
0044A XJ3 xJ45
DRAFTSMAN CKD. DRAFTSMAN DESIGN ENGINEER DATE | TITLE
MUVING HEAD DISC 44 CGNTRGLLEK NL. 4
[APPD -MFG. APPD. PROJECT ENGINEER RELEASED DATE | PROJECT NO. PART NUMBER REV
LMOQI:O&:’-OUOZ J J

-
1 13849
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o
TEXAS INSTRUMENTS
INCORPORATED LR er MATERIAL e -
oae 05709777 ( PAcE & of LMo0973683-0001 | 4
f_'m — GUANMYY m PART NUMBER DESCRIPTION VENDOR PART NUMBER
_W——o'ﬂ'?’%’rr —% STESITT=030T [X SPATER XSY YO-I3 CASE * =
nni3a PFF Fa 0973684-9901 DYAG, LNGIC, MHND 44 CONTROLLER NN, 4
nn24 FFF FA 0973685-9901 UNIT TEST PRMP(C, MHD 44 CONTROLLER NO.4&
cnrs 02001.700 ca 0222222-7132 |[NFTWORK SNT4Y3I2N
NH251 D&
nNn 4 0Ccnn2,M00 FA 0518130-0C19 RESISTNR, 56,00 NOHM 1/8W 5%
03241 R4,R &
nn27 0CCO1,.,000 FA 0972975-0025 PES FIX COMP 100 OHMS 5% 1/8 WATT L - RPCOSGC1014S
[t A RS
NN 2R CCCN1.IN0 A 097729715~0032 [RES FIX COMP 220 JHMS 5 % 1/8 WATT QPL - RCO5G22148S
0Nan R7
rnac 230901.2300 CA 0972958-0102 TRANSISTOR ,2N290TA "NP GEN PURP Sw TN-18 TI - 2N2907A
Co130A 0?2
0N4) NGeYYT L, 000 FA J)072975=-0079 |[RES FIX COMP 18K 5% 1/8 WATY 81349 -
0Qan PR
NN4? NN L ING CA D972934-0001 DIONE, INT4EL 3.3 vV 5% SIL VOLT REG QAP L - IN7460
0cH1" CR2
nNaso neod1. 2090 A N153732-0101 pIonsT GTD=-132 / CGD-949
NG Ccr1
(A rOCI1.90 ce JG72824-)3010 |CAP FIX TAMY SCLID 22 MFD 10 2 15 vIOILY QPt -M290N2/1-2271
DRAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE
MAIVING HEAD DISH 44 CONTROLLER N(C,4
APPD.-MFG. DATE | APPD. PROJECT ENGINEER DATE RELEASED DATE | PROJECT NO. PART NUMBER REV
LM)°73683-(001| J
\_ /
T.1. 13849
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" 0002 00001.000 EA 0222222-7402 | NETWORK SN7402N TI-  ~SNT402NM
00024 ' u10
0003 00001.000 EA 0222222-7404 | NETWORK SN7404N
000124 us
cov4 00001.000 EA 0222222-1405 | NETWORK SN74C5N
C004A ul
0005 20001.000 EA 0222222-1408 | NETWORK=-SN7408N
00054 u2
coce 00001.000 EA 0222222-7410 | NETWCRK  SNT410N -SN7410N
COCeA uUs
0oo7 00001.000 EA 0222222-7430 | NETWCRK SN7430N -SNT7430N
00074 us
gocs 00001.000 EA 0222222-1437 | NETWORK SNT437N
000€A u3
000Cs 00001.000 EA 0222222-7474 | NETWCRK SN7474N ~SNT4T4N
C0CsA u7
0010 00004. 000 EA 0222222-7174 | NETRCRK SNT74174V
001lcCA us Ull L1ls ul2
DRAFTSMAN DATE | CKD. DRAFTSMAN DATE | DESIGN ENGINEER DATE | TITLE
PW3 ASSY, MHD CONTROLLER NO, 6
oy BATE | AFPDFROTECT ERGTNER BAT A SATE | FRORET G, AT NGRE T
LM 0973784-010> Glj
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{@PTEXAS INSTRUMENTS
INCORPORATED

ot 1110776  UST OF MATERIAL PAGE 2 of ﬁMoen';;:?;;oz G'T]
T& w !‘g'L owe. PART NUMBER DESCRIPTION  VENDOR PART NUMBER
0011 00001.000 | EA 0244712-8267 | NETHORK ,0M82678
' o00l1a ul1
0012 00001.000 | EA 0418801-0007 | CRYSTAL ,QUARTZ 5.000 MHZ HC-18/U QPL - CR-64/1
. 0012zA vl
0013 00002.000 | EA 09729175-0041 | RES FIX COMP 470 GOHYS 5 T 1/8 WATT QPL - RCO5G4714S
00134 Rl R2
0014 00012.000 EA 0230590-9000 | CAP .05 MF 12 V 2)., X CER TRANSCAP| ERT -5635-000-Y5F0
00144 Cl THRU C12
' 0015 00001.000 EA 0972926-0010 | CAP FIX TANT SOLID 22 MFD 10 % 15 VOLT QPL  -M39003/1-2271
. co1%aA c13
., col6 00002.000 EA 0972926-0020 | CAP FIX MICA 500V 51.3 PF 5 % QPL  -CMO4ES51047D
~ colea Cl4 Cle
0017 00001.000 EA 0972929-0391 | CAP FIX CERAMIC 473 PF 10 % 200 V QPL  -M39014/01-130
0017A c15
' cols AR FT 0538347-1999 | WIRE FOCK UP B-25 AWS 19 STR WHITE Jun - HHI109
0019 00001.000 EA 0973783-0001 | PWB,MOVING FEAD JISC CONTROLLFR ND.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 - 27108
AT XD DIAFTMA BaTE | RGN BCRRER ST T T

. DRAFTSMAN

Pw3 ASSY,

MHD CONTROLLER NN, 6

APPD -MFG

DATE

APPD. PROJECT ENGINEER

DATE | RELEASED

DATE | PROJECT NO.

PART NUMBER REV

LM0o73784-0007| 3 ¢
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PART NUMBER

7w TEXAS INSTRUMENTS
{@; INCORPORATED or 1106  LSTOF MATERIAL PAGE 2 of LMo973784-0501 Gmij
/——NW‘. m 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 vl
0013 00002.000 EA 0972575-0041 | RES FIX COMP 470 CHMS S5 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
P 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 | €A | 0083694-0003 | TERMINAL TURRET Tyee USE - 20108
PW3 ASSY,MOVING HEAD DISK CPNT N0, &
AT AT AP PRGIECT ENGINERR S | WA STE | FRGHECT NG, AR O v
LM 0373784-c001| , € |
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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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REVISIONS
zore[ TR CESCRIFTION oatt | aremoven
D
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|
ART OF A/ i
—ry GND |
2 GND
. - ——— = GAD
So GAO L 1T ol [ ol | cok | ok | oo < .
c > I | = L=
g0} 22 C’I ce T = 7T Céf —I ce:i: T ek cozel Gz
s it USSR WSS Gy S S— i
4 C
FART OF F1t
P MREST / - —
* v3 3 MPREST- !
Lz - 9
< | ;
| 7
4 SYCKAIKD ~ -
L J1
v TF{
ovecesz Nveck vdd  WEE
TERM.C- (SHL.B-L) { YA PRy
3 plie BI7ESC-
Lk o
MESMHD- (541, B1) 2 \op el B3COUT-
TERM, Cla- (54 1,57 e 7
MREST= (51 G1; Zal2 srese |, B
GNO 7 8 B/7B3C- —
GMD | 26t~ '
7 N
UGE L0 T N
e3CeLA- v/ 0 ISCOUT 9 ¢ 8 OSCOUT- rN\}
~N
[0}
d fa)
o2scgur .
R2, #7041
— L S %%E?TMT PART OR IDENTIFYING NUMBER J NOMENCLATURE OR DESCRIPTION s e
Cle, 50PF :
PARTS LIST
L. *__,._ — l
{g UNLESS OTHERWISE SPECIFIED UNLESS OTHERWISE SPECIFIED I%‘// '7/7})‘:1 \ TEXAS INSTRUMENTS
S5 CEMKE in 1 ok - REMOVE ALL BURRS AND SHARP - DIMENSIONS ARE IN INCHES CHK 77 Em:w"l;:h. Touse
$.900 MHE FOK -2 oMLY .Ecoucsm-mcn'v MACHINED ‘m’fﬁs A
DIAMETERS 01 FIR J— 3:.:%5 DECMALS * C10 ENGR / ANBIT [DIAGRAA DEFTIALED
i . o SN LIMTTE arn DECIMAL S+ o g ) o i
- — - ! BEFORE FINISH PROCESSING — QA MOVING AEAD D/SC CONTROLLER
| EXRENTUESES FOR REFERENGE ONLY ‘ ] 06
- INTERPRET DRAWING IN ACCORDANCE APVD NV ‘
WITH MIL-STD-100 SORTANG !
HOLE TOLERANCE 57372¢ 1810} SIZE | COOE 1OENT NO | DRAWING NG |
""ﬁ‘zf% “i"?%f% 7‘3&73’6? 57;@ 8ic0 DESKGN ACTIVITY RELEASE Di 96214 873782
21 oop 731010 1001 o1n NEXT ASSY | USED ON "
ey 8 THEY TG0l TRy 6ol APPLICATION SCALE MNE REV A [omr 2
? 714 m
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8 l 7 6 J 5 l 4 3 l 2 -
REVISIONS &
A/O7ES : ZONE|LTR OESCRWTION DATE APPROVED |
[ Bus pPins v THEL J ON P2 ON 13032 (@200 B ) 117,
(LETTER SIDE OALY) USING /TEM 7 ITEM @ & 10 wWAS 236303-
2. JUMPER PINSA AND R ON P2 TO A (00, 230255 -3060, 973697-
J THRU T Bus ON P2 USING DOO) 2> IPDRATEL £EV ps é)//’
ITEM 7. LEVEC BLO2AK 7- 15~
3 THIS CRBLE < HALL BE TESTED
D BY MEANS OF POIMT-T0- POINT D
LSING THE WIRE L/57 ( 27363/)
AS A REFERENCE.
. REF, CABLE GROUND LEADS
7) GROGLND LEAD |3 PLACES c © o ) .t
PINS S, X AND HH o3 oA !
e 3) 4PLACES PEE ? op oc !
(8) e MARK S PINA RV {
MARK PER PROCESS 2 2 Reab AK MODEL 44 oL ok t
D/sc oN oM
oR op
\ PER
ol oS
< —— - L PROCESS | ov ) vl
AR i N \ o, ol
c DISC CONTROLLER # 2 o Y ) - oy C
75 L ob o4
- od oc
N i \-SEE VIEW A RN
40 t.50 om ck
cP cr
os cr
PIN 1 p2 [1] [=120t50w MARK PER PEOCESS 1 ou ot
cw cy
2“4?842)(/% 0) Pl oy oX
oAA o2
Dim A t 6.0 0 43 REGD oee o85] le—
— — OEE o000
MARK PABT NUMBER 3 ke@D, PNs S, X, HH G orEe—
NU ~—
/ AND REVISION LETTER ~_
PER PROCESS 1 o ) o T~
/ = ~(? Ar
s b (Y .
N 7 ?;0““0 8Us CONTACT ARRANGEMENT i
;.‘ CABLE ENTRY SIDE
¥ v B
B8 B 973690 — X XXX
BASIC PRET NUMBER
VIEW A Q
Dim A IN FEET g
™
~
()Y
e
(a]
. [
inl—"_]“}o” cooe l PART OR IDENTIFYING NUMBER I NOMENCLATURE OR DESCRIPTION eyl
PARTS LIST
) PROCESSES: INLESS OTHERWISE SPECIFIED UnLess oTverwise seecren [P 7} TEXAS INSTRUMENTS
L, le MARK PER F-100, METHOD YIL, CLASS 12, | BEMOVE ALL BURRS AND SHARP :m&:;anm o P incomromateR L A
AlN COLOR BLACK - CONCENTRICITY MACHI =1 = "
N 7 MARK PER F-100 METHOD 17 [LASS ! e T e — 3 PLASE oecwanS = ul0 ) CABLE ASSEMBLY,
T e SR - D1l AL LIMITS APPL Y = 94
™ HEIGHT 1Z, COLOR BLACK , TYPE 2 | EFORE Fihug PROCESSING rrC—rve Qs MOVIME HEAD DISc MoDEL 44
3.SCLOER PER F-i27, METHAD I PR PR REFERENCE OneLY ] . ; TO COMNTROLLER
2 ’ WHMKS%IAD%MNAMANW ‘f‘: A & mEaassess s
Q B
o HOLE TOLERANCE =157 12 CoNTR 'SIZE | CODE IGENT NO | DRAWING NG
9 1ze 25 Y 2 973690
| IS [ . 004 + 005 +oo8% ¥4 & T RELEASE
34 cE /ST FOR -000! ASSEmBLY 573691 sl | THTES TETSS TRl omieTe oo T . |D| 96214
N TG0 TSt Sl T vz y i acALE T [oer 7/
& AS SEMABLY 373690 +1A Yag—oo1 T3 001 LE84 =001 APPLICATION MENE
f 34 LM . TE7OL4E
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A ot 07/02/7¢  LIST OF MATERIAL rAGE  Lof 973690-001%
il S RS PART NUMBER DESCRIPTION VENDOR PART NUMBER
0001 00001.000  EA Z16136-C00G1| ROOC,CCNNECTOR
0002 00001.000|  EA 231447-0800| CONNECTOR PC 36 PIN VIK-2VH-36/1CN-5
c0024 P2
0003 00004.000,  EA 4182C1-0001] STRAP,MARKERsADJUSTABLE,PLASTIC QPL- M$3368-1-9
0004 00015.000]  FT 972435-00C7| INSUL SLEEVING,1.0% ID ZIPPER TUBE PVC| ZIP- zra-xooo-sa-zai
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]  FT 411400-0016] WIRE, 16A%G, SOLID, UNINSULATED
0008 00108.000]  FT 172570-CCOS| CABLE, ELEC, FLAT (ST-1426-198~XL)
coco REF €A 973€91-59G1| WIRE LIST, MFD44 TO CCNTROLLER
0010 00001.000]  EA 973657-0003) CONNECTOR ,RECTANGULAR,ELECTRICAL
00104 1
0011 00043.000{  EA 411378-00C4| CONTACT ELECTRICAL FEMALE WIN-100-10265
0012 000C3.000| €A 221554-C085| CONTACT SCCKET 100-1016S WIN-100-1016S
0013 00002.000{  EA 418212-0040] STRAP, TIECCWN,ADJUSTABLE,PLASTIC QPL~ MS3367-4-9
col4 AR 34 411634-0710{ SLEEVE,PVC, .066 DIA. CLEAR QPL- MIL-1-631

DRAFTSMAN DATE | CxD DATE | DESIGN ENGHNEER DATE | TIME
')L‘h 2416 CABLE ASSY, MHD44 TO CONTROLLER
APFD -MIG BATE | APPO PO T DATE | RELEASED DATE | PROXCT NO PART NUMBER 3
ai0o LM 913690—001L A

24

. i,
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SHEET E K
z
REV STATUS REV m K lalvlolids N NI ol N N
OF SHEETS SHEET m @#5#6#E#fwfﬂfﬁwﬂwﬁowﬁlw—w—ww
B EIE SR AT o TEXAS INSTRUMENTS TN IR R N I T R RS I B v R N I N I R R
e e ‘
2 PLACE DECIMAL S 02 rL |
Lo1RE L1ST, A = ‘ :
TNTERFRET DWG IN i LER ] . A
ECQuRANSE wiTH Vo, s , MHO 44 TO JOMTROL ] - _ '
100 noz«xmm..\; wlnf?% SIZE | COOE IDENT NO Un)r.mvnwowmw\ Man SR IA TR AR Cﬁ N ﬂ M 6 Nc q//;w’/ a// _w a __U__ 27-4 %
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¥

s

X COMPONENT COMPONENT N/A
Yo DESCRIPTION s_ g SIGNATURE Cw R EcoN REMARKS o
' - STATION STATION NO.
25 | L £c0 7Bz AL | Wa- ~2-r2 PrI-€ v ]
26| B war G0 P2 Gno BUS|PIGNDBYS . |
27 LD £G- P2~ 13 PI-&
2% wHT = P2 Galo BUs|PIG N0 SUS|
29 £ED g6 - P-4  lo-&
30 wHaT - GND o2 Gu0 Bus| Pl o Bus
3y LED WONCLE- p2-15  |Pr-8
32 .24 GHO P GULABUS|Pr &0 Bus
|33 RED SELUO- ,2-78 Pl-L
o} 34 war SO PRGN EYS | Pl MO Bus
: #]35 ) sEcul- oz -s7  |e-e
e K T o 2 640 BuS\PI MO BUS
355 37 LEO sEce - pz-18 oV
: g 38 war a0 V22w BYS | Pl Gt &S|
i3] 30 £eo seLvy- p2-19 P12
* 2l 40 war =] \P2 &wo BUs \PI &N BUS
“Ta £E0 2y— lez-20  |or-u
P>l4z WHT GAM O P2 Grp BUS| Pl &k BYS
§ © 43 LEO Brs/e/w/~ L -2/ Pr-F~
Wi N 44 WHT GAD P2 Gup gus A/ 54/2 bus
n]j4as =D 4 DsHCK - oz-22 Les- P
\3 40 W7 GaD P2 AP BUS|PrEND BUS
47 RED ¥ [sezc- p2-23  \pr-o - v
48 | ae wor 7er<ew lare Eno reeo BS\Paw 0S| 4 g
3 [ o COMPONENT |  COMPONENT N/A
H vare DESCRIPTION 5 g SIGNATURE COMRIECTION | CobmechoN REMARKS -
STATION STANON NO.
45 |Er, €co remcan| 4@ | fex p2-24 |Pr-A T 3
50 WHT GO P2 Ga/0 Bus PIGuLBYS ) _¢:
57 £E0 Y22) pZ-25 pr-C [
§2 WHT GND V2 euoBus |Pl1cunpBYUs
53 £c0 SECTRLM- pZ-26 /- W
5¢ wHT w0 2 GAIO BUS| P11 BUS
55 £ ZvoEx m- 2-27 prmy
56 war a0 VP2 G0 BUs| /6D Bus
@ 57 £ED WeHK -~ pz-28 |\a-4
<] 58 wHr (27 P G0 Bus|p/ 640 BUs
- B8 £E0 WPs pz-29 |pr-p
53 P wHr 22 Pz swp 845 | Prews Bus
i § o/ 20 BrTEMTO - pz-30 lAr-ca
Hd PR war éno P2 Galp Bus| PrGai0 Bus
;‘. H IPE £ED ATTENT - pz-3/ |pr-oo
: 5 w4 \Wair GO P2 Gap Bos|Pienp Bus
“Tes 20 ATTENZ - pe-32  |pr-ce
P loe wHr /D PC Gai) BUS [Py 6ub BUS
§ o L7 £ep RITEN 8- pL-23 Vor £
" (:‘) o8 wmr &GHO 2 A BYS| PIGnO Bos
[N K £ED wer rZ-8 Pr-4f
\\o 70 wWHT AL D 2 GAIPBYS| £/ Gulp Bes
71 o=p Y kecsozurz pPL-C oy v |
A 72 GBle wor reiian |se loud 2 oo Bus|prup Bes i g |

?
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2 E COMPONENT COMPONENT N/A
DESCRIPTION 5 g SIGNATURE CODRECTION | ComnecHoN REMARKS A
= STATION STATION NO.
Cible <o 7ERW | AL |secrac 1 |pP2-D pI-C N E]
N U R Ton0 Plens BUS |PriawBus 4 f
<Ep SELTRK BT 2 -& 273
wHT AP Vol et BUs | PrenoLos
£ED SESTBL BT 4 P2 - o~ &
wHr (e P Bes |Prcap Bus
LEO SECTRL B/rS |P2-H 2
AT 6110 PL&MPBIS|\Preaio LS
JI2 SETrec &7 v | P2- & -V
war exd o2 cui B |Preno BUS
£ED DeOTPL LINE - | PE- A7 Pr-Z2
winr o WP GApBUS|FlGup B9>
FEO Y 0S- P2-35 £~ AA T
EXST s 7EFLn| AR laawD o2 GADBIS|PL M pBUS 4 3

CABLE

NOISIAID SWaARAS TV LI0IG
SLINFWNULSN] SVXA]

Y

& 13w

/67
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REVISIONS
/s.’D,’-ES : ZONEILTR MSC.P;ON DATE APPROVED
[ TS chBLE Skl BE TESTED WAOTZIE ¢ Ll O pt
BY NMEANS 55 PONT-T0 .50 4~ ~SECF ALLEL STEMZ o s
DSINE THE WILE 25T (273¢92) LEAL T £ b Do FESLL
AS & LEFERENCE. Al e fIECSTREL  DFCOUT FOE
firil ArE 2 Fhiiocas € ks
S KEQL 7 UPLA~EL EFY i R
o B O - Elisid I f_"/( D
INCIZZED (L) L vadkege (UM, |
B ITEM 4 PN wAs 230255- 3060, .
ITEM 3 PN WAS 234 303-[000 o A
B (2) UPDATED REVY Levew 3iock |75 | ™
N42005E () G Pwore- (1) CHANGEL
CHITEM 1 WAL GP2IES4-G08E
- 21 UPLATED REY LEVEL BLOCK|#'5 77 Frmss |
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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 Disc Write Control: . . . . . . . . . . .. 3.12
Channel (ADAC) . . . . . . . . . . .. 2.6 Disc Write State 0 . . . . . . . 3.12.1, F3-18
Activate Words . . . . . . . . . . . . .. 2.6 Disc Write State 1 . . . . . . . 3.12.2, F3-19
Activation Monitor . . . . . . . . . . 3.7, F3-7 Disc Write State 2. . . . . . . 3.12.3, F3-20
Address, Cylinder . . . . . . . . . . .. 2.7.3 Disc Write State 3 . . . . . . . 3.12.4, F3-21
Address Modification . . . . . . . . .. 2.8.2 Disc Write State4 . . . . . . . . . . 3.12.5
Address, Sector . . . . . . . . . . . .. 2.7.2 Documents, Reference . . . . . . . . . . . 1.2
Address Selection . . . . . . . . .. .. 2.8.1 Drawings, Engineering . . . . . . . . Section VI
Addressing, Channel ... .28, F24 F25
Automatic ID Verification . . . . . . . . 2.5.3 End of Disc Status Bit . . . . . . . . . . 2.10.2
Automatic Seeking . . . . . . . . . .. 2.5.1 Engineering Drawings . . . . . . . . Section VI
Automatic Track Incrementing . . . .2.5.2, F2-3
Automatic Transfer Instruction (ATI) 2.6 Grant, Memory Access . . . . . . . . . .. 2.9
Block Transfer Control . . . . . . . . See BTC Head Select . . . . . . . . . . .. .. 2.7.3
BTC . . . . . . .. ... ... 2.1,3.3
ID Compare Error Status Bit . . . . . . . 2.10.2
Cabling Connections . . . . . . . . . . 4.4, F4-4 ID Verification . . . . . . . . . .. .. 253
Chain Bit . . . . . . . .. .. . ... 273 Identification Word . . . . . . . . . . 23,24
Chain Link Taken . . . . . . . . . . .. 2.10.2 Identification Word Verification . . . . . . . 3.10
Channel Addressing . . . . . . . 2.8, F24, F2-5 Independent Seek Command . . . . . . .2.7.34
Characteristics, Disc Controller . . . . . . . 1.3 Independent Seek Monitor . . . . . 3.9.5, F3-12
Circuit Boards: Initialization List: . . . . . . . . . . . .. 2.7
Double Connector . . . . . . . . . 4.3, F4-2 ListWord 1 . . . . . . . ... ... 2.7.1
Single Connector . . . . . . . . .. 4.3, F4-1 List Word 2 . . . . . . . . ... .. 2.7.2
Command Field . . . . . . . . . .. .. 2.7.3 ListWord3 . . . . . . .. ... .. 2.7.3
Commands: ListWord4 . . . . . . . .. .. .. 2.74
Compare Data . . . . . . . . .. .. 2.7.3.3 Initialization List Monitor 3.8, F3-8, F3-9
Independent Seek ... ... 2734 Installation . . . . . . . . . ... ... 1.4
ReadData . . . . . . . . . ... .. 2.7.3.1 Instructions:
ReadID . . . . . . . . ... . ... 2.7.3.2 Activate Direct Access Channel
Write Data . . . . . . . . . . . . .. 2.7.3.5 (ADAC) . . . . ... ... 2.6
Write ID, Lockout Disabled 2.7.3.6 Automatic Transfer Instruction
Write ID, Lockout Enabled 2.7.3.7 (AT . . . . . ... 2.6
Write ID, Override Lockout 2.7.3.8 Interface Signals, Controller . . . . . . . . 2.12
Compare Data . . . . . . . .. .. .. 2.7.3.3 Interrupt Bit . . . . . . . .. ... .. 2.7.2
Compare Error Status Bit . . . . . . .. 2.10.2
Connections, Cabling . . . . . . . . . 4.4, F4-4 Maintenance: . . . . . . . . . . .. Section IV
Controller Interface Signals: Preventative . . . . . . . . . . . ... 4.2
BTC to Controller . . . . . . 2.12.3.1, T2-3 Memory Access:
Controller to CPU . . . . . . . 2.12.2, 122 Grantof . . . . . . . . . .. . ... 29
Controller to Disc . . . . . . . 2.12.4, T2-5 Request for . . . . . . . ... . ... 2.9
CPU to Controller . . . . . . . 2.12.1, T2-1 Model DS44 Disc Characteristics . . . . . . 13
Disc to Controller . . . . . . . 2.12.4, T2-6 Modifications, Address . . . . . . . . .. 2.8.2
Monitor, Activation . . . . . . . . . . 3.7, F3-7
Data Check Word . . . . . . . . ... .. 2.3 Monitor, Independent Seek . . . . . 3.9.5, F3-12
Data Transfer Error Status Bit . . . . . . 2.10.2 Monitor, Initialization List . . . . 3.8, F3-8, F3.9
Data Transfer Rate . . . . . . . . .. 2.11, 3.1
DataWord . . . . . . . . . ... .. .. 2.3 Offline Status Bit . . . . . . . . . . .. 2.10.2
DCL . .. .. .. .. .. ... 22,34 Operation Complete Status Bit . . . . . . 2.10.2
Device Busy Status Bit . . . . . . . . .. 2.10.2 Operation, Theory of . . . . . . . . Section III
Diagnostics . . . . . . . . . . . .. ... 4.5 Organization, Sector . . . . . . . . . . .. 23
Direct Memory Access Channel . . . . . 1.1, 2.1
Disc Characteristics . . . . . . . . . . .. 1.3 Parity Error Status Bits . . . . . . . . . 2.10.2
Disc Control Logic . . . . . . . . .. See DCL Preamble Word . . . . . . . . . .. ... 2.3
Disc Read Control: . . . . . . . . .. .. 3.14 Preventive Maintenance . . . . . . . . . . 4.2
Disc Read State 0 . . . . . . . 3.14.1, F3-25
Disc Read State 1 . . . . . . . 3.14.2, F3-25 Read Control, Disc . . . . . . ... ... 3.14
Disc Read State 2 . . . . . . . 3.14.3, F3-26 Read Control, System . . . . . . . . . .. 3.13
Disc Read State 3 . . . . . . . 3.144, F3-26 Read Data Command 2.7.3.1
Disc Read State 4 . . . . . . . 3.14.5, F3-27 Read ID Command . . . . . . . .. .. 2.7.3.2
Index-2

Digital Systems Division



944824-9701

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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