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%ﬁgﬁgg;ﬂ ELECTRICAL ".2.‘53'&‘? ELECT i
5‘ g OPTION 9 2 OPTION
. NO IFLE NO NO / FLE
ol 8 I oF DATE § $ oF DATE
1 §l & DERAWING MO. EV| SHT | DESCRIPTION - - ‘CRAWING NO. hsv SHT DESCRIPTION
X 1| D-UBA-DV11-g-§ 9 | BASIC ASSY (DV11) I6 | D-cs-M7836-8-1 /1 10 | ALU AND TRANSFER BUS
X A-SP-DV1l-g-1 | A 136 | ENGINEERING SPEC _ K-CO-M7836-7-4 | 1 [ X-Y COORDINATE HOLE LOCATION
K A-SP-DV11-4-2 3 DvVI1 MODULE TEST PROCEDURE D-AH-M7836-8-5 1 | ASSY/DRILLING HOLE LAYOUT
X A-SP-DV11-7-3 Al 19 | DV11l TEST PROCEDURE B-MH-M7836-0J-6 1 | MODULE ECO HISTORY
X X A-SP-DV11-{7-4 3 | ACCEPTANCE PROCEDURE
X A-PL-DV11-p-5 1 SHIPPING LIST
X A-PL-DV11-#-6 [ SOPTWARE LIST 1
X D-BD-DV11-g-8 2 | DV11 MODEM CONTROL X 7 | D-CS-M7837-g-1 #[ 11 | UNIBUS DATA AND NPR CONTROL
X c-IC-DV11-g-9 ] INTERCONNECTION DV11 K-CO-M7837-#-4 1 | X-Y COORDINATE HOLE LOCATION
X D-BS-DV11-g-1¢ 9 | LINE CARD @-3 D-AH-M7837-8-5 1 | ASSY/DRILLING HOLE LAYOUT
(X D-BS-DV11-#-11 9 | LINE CARD 4-7_ B-MH-M7837-8-6 1 | MODULE ECO HISTORY
X D-BS-DV11-g-12 9 | LINE CARD 8-11
X D-BS-DV11-g-13 9 | LINE CARD 12-15
C K-CS-DV11-g-14 A |13 | MICROPROGRAM LISTING
X 8 | D-cs-M7838-g-1 #111 | ROM, RAM & BRANCH
K-CO-M7838-9-4 1 | X-Y COORDINATE HOLE LOCATION
D-AH~-M7838-8-5 1 | ASSY/DRILLING HOLE LAYOUT
t B-MH-M7838-F-6 1 | MODULE ECO HISTORY '
K-CS-M7838-g2-8 9 [ 23-A1F1A2 (ROM LIST)
K-CS-M7838-@-9 9 | 23-A1¢2A2 (ROM LIST)
X 2 | D-AD-7010834-0-0 A1 LOGIC ASSY (DVI11) K-CS-M7838-g-1g 9 | 23-A1@3A2 (ROM LIST)
A-WT-7010834-0 1 | AWT REV STATUS K-CS-M7838-g~11 9 | 23-A1844A2 (ROM LIST)
X D-IA-7010835-0-0 #| 1 | POWER HARNESS (DV11) K-CS-M7838-gF-12 9 | 23-aA1g5A2 (ROM LIST)
' K-CS-M7838-#-13 9 [23-A1#6A2 (ROM LIST)
K-CS-M7838-@-14 . 9 | 23-a1¢7A2 (ROM LIST)
_ K-CS-M7838-g-15 9 | 23-A1¢8A2 (ROM LIST)
X 3| D-AD-7010655-0-0 #1 1 | WIRED ASSY (DV11l)
C K-WL-DV11-g-7 1 | WIRE LIST
X 9 T D-CS-M7839-g-1 #| 9 | SYNCH MUX LINE CARD
, : K-CO-M7839-§-4 1 [ X-Y COORDINATE HOLE LOCATION
X 41 D-IA-7010719-0-0 #| 1 | BACKPLANE ASSY D-AH-M7839-F-5 1 | ASSY/DRILLING HOLE LAYOUT
B-MH-M7839-@#-6 1 | MODULE ECO HISTORY
X S| D-CS-5411420-0-1 1 CIRCUIT SCHEMATIC
K-CO-5411420-0-4 1 | X-Y COORDINATE HOLE LOCATION ) )
D-AH-5411420-0-5 1 | ASSY/DRILLING HOLE LAYOUT
B-MH-5411420-0-6 1 | MODULE ECO HISTORY e HEEE ]
CUSTOMER | X — PRINT OF DOCUMENT INQLUDED N PRINT SET TITLE $I1ZE[CODE NUMSER AEV
RN SET C = WNCLUDES ALL PRINTS INDICATED ON DOCUMENT BASIC ASSY (DV11l) B
cooeS __1s = CONFIENTAL AUTHORZED SIGNATURE REQURED T sser 3or 5 8 |op| pvil-s
DRB 108
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/SEE NOTE "4 4., %Ln_\;e: l3r5TEM s FE:HOWN’.TO MAKE UP 16 LINE
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HOLE 16 :é (QTY4 PEK DVII-BA) (5HOW£\| WITH FHANTOM u.més;: ~NE
" H317-CLITEM"6)USING MTG HOLES 9%¢ 2 ,
\\ (QTY 4 PER DVUI BA) TWO SIDE BAR SUPPO RTs;»TEM§8) ’
) \ USING MTG HOLE 99, ONE CROSS BAR
~ 16 (@Tr 4 PER DVII-AA) CABLE BRKT (_rrzr\;\'sx ONE STRAIN
VIEW B-B %/l I (@Tv4 PER DVII-AA) IER i ey ONE CLAMP STRAIN
y RELIEFCITEM "I5) AND NECESSARY MTG
SCALE:NONE HARDWARE 1
C SEENOTE” 4 c
|E REF ™
~ -
A ] /| - [H325 TEST COMNECTOR LS HILSP-| |2 G
- ~| | {H&K| TEST CONNECTOR D-CS-H86\=¢~ |2 &
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— / 2 |- [SnGT i TRE ey TS 6T ~gm, |22 (e
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10 y 2REF = L] NS CERMD TR aNTROL RS N EET-g o] o]-g—T
B = |1 JALU 3ND TRANGFER R®uS DCS=MIde=F =1 [ 13 fond
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SEE NOTE™ ) S ISOR PHL PAN HDIO-32 X 36169000 -1 | = il
& VIEW AA F ] = JCLAMP, STRAIN RELIEF CIAIMG32-00 1 = 1
} 1|1 ISTRAIN RELEF CINTM6320d 14 | =
HOLE 70 I4(FE DVII- » >
B l 5(<PER‘DV”_5,SA) ; =]+ ]SCR PHLPAN HD*B32-116 | 9006043-1112 ] &
HOLE 63 o |51 -TSCRPHL PAN w0 “10-31-5/0] 40060741 1>
gt,\EuéVv?TsE-g 814 NUT, TINKERMAN *10:32 [ 4007718¢ |1 i
[ 4 |- 11/0 CABLE (BCO8R) C-UA-BCOBR-12-0] 1
. !6 @TY4 FER DVI-BA) '4(PER DVH-AA) -1 [FRIFFATY UNMFER LEVELYS C-1A-540877800 o
|| CaTva PER DVII-BA) 2| -|SIDE BARS_FPORT K-TATAOE283 00l 8 I8
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_ SEE NOTE” ! | - [HB17-C CABLE BOX ASS'Y [D-UA-HBIT-C-9] ©
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8] - |WASHER LOCK "\C EXT . D00 15\ q
- LOGIC ASSY (DbVi) D-ADWoicgas-c0| 3
RSREE| MOUNTING BOX ASSY D-UA-BAII-FC-@| 2
3
CE[REF] H96 0 CABINET D-UA-HY%68-CD#
13 Cary 4) ory ORSCRIPTION PART KO, ]E
7 (QTva) PDP I
CONTAINS ITEMS 9.17-36 (SEE SHEET*9) 4 MR EQUIPMENT
Jgﬁli B CORPORATION
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BASIC ASSY
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N BCALE  ~—tomppgbememen
H A [ 2 I 7 I N
DEC PORM o
—— 8 [ 7 6 4 3 2 [ 1



CUSTOMER HANTCAL § CUSTOMER CHANTC
PRINT SET MECHANT CA § PRINT sET MECHANTCAL
& s
v 2 NO OPTION g No OPTION
. INO./F .{ FILE]
¢l 2 OF DAT:E 4R OF NODA/YE
1 gl & DRAWING NO. REV| SHT DESCRIPTION : S| -DRAWING NO. EV] SHT DESCRIPTION
1| D-UA-DV11-g-@ 9 | BASIC ASSY (DVlil) )
D-MD-7408510-0-0 1 | CROSS BAR CABLE BRKT
C-IA-7408283-0-0 1 | SIDE BAR SUPPORT
C-I2-7411632-0-0 1 | STRAIN RELIEF
C-IA-7411632-0-0 1 | CLAMP, STRAIN RELIEF
2| D-AD-7010834-0-0 1 | LOGIC ASSY (DV1l1)
D-IA-7010835-0-0 1 POWER HARNESS (DV11)
3| D-AD-7010655-0-0 1 | WIRED ASSY (DVII) - -
i
.§ 4
b — - —j.n —_— —————
4| D-1A-7010719-0-0 1 | BACKPLANE ASSY - -
12| C-UA-M92p-@-@ 1 | INTERNAL BUS CONN ASSY T
A-PL-M92@-g-g 1 INTERNAL BUS CONN. M92d
A-DC-7407806-0-0 1l DEC UNIBUS DECAL
13| B-DD-K317-¢ 3 | H317 CABLE BOX ASSY
14| C-IA-BCESR-F-& 1 | MODEM I/0 CABLE ASSY
CUSTOMER | X = PRINT OF DOCUMENT INCLUDED IN PRINT SET TITLE $1ZE|CODE NUMSER REV
PRINT SET ' | C = INCLUDES ALL PRINTS INDICATED ON DOCUMENT : BASIC ASSY (DV11) 5 5 DV11-@ B
CODES S = CONFIDENTIAL AUTHORIZED SIGNATURE REQURED SMEET  OF 8 | 0D
DRB 108
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The basic elements of the DV11 are shown in figure 1.

The Synchronous Recelvers (1€) assemble characters received
from serial communications lines and assert a flag as each
character is received. The Synchronous Transmitters (16)
Jisassemble characters and transmit them on serial com-
munications lines and assert a flag whenever they can accept
another character for transmission.

The Master Scanner Ssequentially checks the Synchronous Receivers
and Synchronous Transmitters for each line to see if flags
exi1st.

The Chara«ter Processor is a ROM controlled microprocessor
whicl handl.s all characters received or transmitted by the
DV1l. I« cantrols all nan-Unibus data transfers and stegs
the Master Scanner. Except fer those >ccasions where a
Unibus irstruction or NPR transfer invoulving the DV11 i3
tekin: olace, the microprocessor never stops.

The Received Character Storage Silo is a first-in, firsc-out
storage buffer. Wnile most characters received by the LV1l
will propagate through tnis buffer and b2 directly transierred
to PDP-1l core by means of an NPR transfer, the occasion

may arise when the at:ention of the PDP-11 program is required
befcre this 1s lone :rn the case cf a particular character.

To preven: <he Synchronouds Reccivers frcm oxperiencing data
overruns during the interval that the DV1il is awaiting pro-
gram attention, the microprogram will continue tc load the
received characters into the firs+-in first-out bu:fer, but
the action of the Character Processcor in wiindrawsng cha -acters
from the buffer will cease until the PDP-11 program responds
to the interrupt caus<d by the special character at the

bottom of the silo buffer. The character which require: PDP-11
program attention is copled into the Next Rreceived Character
Register at the timc the arorementioned interrupt 1s
generated.

The Next Received Character Register is a Un.bus addressable
register used by the microprogram to show the PDP-11 program
any received character, along with line number and error
fiags, for which the microprcgram requires assistance in
processing.
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:val Description

The DV11l is a sixteen line synchronou. multiplexor for
the POP-11 family of computers.

The DV11 is designed :o achieve very high throughput (16
lines times 1200 chavacters per second times two directions
equals 38,400 characters per second) by use of NPR trans-
fers on both transmission and reception. The use »f control
bytes stored in core tables makes the DV1l essentially a
classical state machine and vermits it to achieve hardware
throughput cavabilities wi*hout committing the hardware
design to any specific protocol.

The DV1l is housed in a nine slot double system unit and
includes a distribution panel for each eight line group

and a conplete sixteen line modem control identical to the
DM11-BB modem control, but with Data Set Ready and New Sync
substituted for Secondary Receive and Secondary Transmit
respectively.

[ syYncHRONOUS RECEIVERS

[f:] SYNCHNONOUS TRANSMITTERS

MASTER
SCANNER

CHARACTER
PROCESSOR

&

) RECV
r"f] CHAR MPR

- STOR CONTROL
SILO L __,J

RAM : RCV IWTERRUFPT
CHARACTER
REGISTER

' V
‘4‘& UNIBUS _;::>

Figure 1: Block Diagram of DV1l
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The NPR Control is the hardware which the microprogram uses
to gain control of the Unibus in order to store received
characters, obtain characters for transmission, and obtain
control bytes that direct the character processing.

The RAM contains the current addresses and byte counts used

in the aforementioned NPR transfers. The initial values are
loaded by the PDP-1l1l program via the Unibus and these values
are subsequently updated by the microprogram. The RAM also
contains a line protocol byte for each line by which the P3:-11
program can specify what action is tc ke taker when the byte
count reaches zero and what type of block check UOlynOﬁldt
should be used. In addition, a line state bvte is stored for
each line providing a snapshot of what microvrogram activity

is in progress on a particular line.

Operation

The Master Scanner checks both Sy.achronous Receivers and
Synchronous Transmitters for flags indicating that charactcrs
are to be read from them (recelvers) or loaded into them
(transmitters).

If the Master Scanner finds a receiver flag, the micro-
processor performs a data transfer operation reading a
character from that Synchronous Receiver and loading it
into the Received Character Storage Silo.

If the Master Scanner finds a transmitter flag, the micro-
processor utilizes the NPR Control to obtain a character
from core and to optain a control byte from core. The
control byte contains information regardlng any speclal
treatment the character is to receive during transmission.
After any such treatment, the microprocessor loads that
character into that Synchronous Transmitter for transmis-
sion.

In addition to secvicing Synchronous Receiver flags and
Synchronous Transmitter flags, the microprocessor also
retrieves characters from the Received Character Storage
Silo. As removed from the character storage silo, each
character is accompanied by its line number and error
flags.
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If any of the error flags are set, the microorocessor
places the character in the Receiver Interrupt Character
Register and generates an interrupt. 1f there are no
error flags set, the microprocessor appends "Mode bits*"
to the high order end of the character and uses the
resultant expanded character as an offset in a core
table from which a control byte appropriate to that
character and mode is retrieved. The control byte
indicates whether or not an interruot should be gen-
erated (i.e., special character), whether or not the
character should be included irn the block check char-
acter calculation, whether or not the character should
be stored in the core message zable »>r that line, and
whether or not the "mode bits" for that line should be
changed. In those cases where the microprocessor depos-
its a character in the Receiver Interruvt Character Reg-
ister (either because of error flags or as a result of
information in the control byte), no further action** 1is
taken by the microprocessor 1n retrieving characters from
the receiveu character storag® silo until so directed by
the setting of System C. trol Regyister bit 88 - Receiver
Interrupt Response Complete.

The details of DVIl operation are best understood by
reference to the register bit explanatiors which follow.

*Mode bits are always loaded 11t bits @8, #9, and 1l4.
Thus, the core tables -ontaining the mode bytes always
contain 256 bytes for cac: mode - 1.e., all received
characters are treated as 8-bit characters.

**If the program 1s too tardy in servicing the Receiver
Interrupt Character Register, the silo will overflow -
See System Control Register (address Xg@) bit 1l4.
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a6 Receiver Interrupt Enable

This bit, when set, permits the setting of bit 7

to generate an interruot request. RW Init. clears.
g7 Receiver Interrupt {(Vector A)
This bit, when set, indicates that the microprocessor

has either (1) withdrawn a byte from a core control
table indicating that an interrupt should be generated
for the character presently being processed, or (2)

the character vresently being processed has one or
more ¢f its associated error flags set or (3) exper-
ienced a zero byte count, non-existant memory location,
or memory parity error in processing this characater.
The program should respond to this interrupt by setting
SCRP8. (The program might wish to alter the Control
Byte Storage Register before setting SCR@8.) This bit
is read only except when SCRE9 is set. It is cleared
by Initialize.

ga Receiver Interrupt Kesponse i

The setting of this bilc clears SCRA7 ind allows the
microprocessor to take action on the character in the
RICR (according to the i1nformation storea in the
Receiver Control Byte Storage Register) and to continue
removing characters from the receive silo for processing.
g9 B.t 7 & 15 Write Enable ‘Maintonance)
This bit, when set, vermits the nrogram to write bits
7 and 15 of this register. ‘’hig¢ bit is read/write,
cleare by Initialize. Thls register must be word
addres:+.d when and whiice this bit (SCRP9) is set.

19 NPR Stat s Overfiow I-terrupt
This bit, when set, ind.: ites that the DV11 hardware
checked the NPR status redister (a s*lo) ana found

that there was no roon due to insufficient program
attertion to servicing this register. All DV1l trans-
mitter action in perfcrming NPR trasnfers will cease
until this condition 1s corrected. This bit is read/
write, cleared by Initialize.
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Systen Control Register - Address Xg¢

The
The

Bit

2

Al

82

a3

#4-85

System Control Register is a byte addressable register.
bit assignment is as follcws:

Description
Microprocessor

This bit when set permits the DV11 to cycle the
Microprocessor that controls the DV1l. This is
read/write, CLEARED by Initialize. System pro-
grams must set this bit for the DV11l to function.

ROM4 Single Step

This bit permits the PDP-11 program to execute one
ROM cycle (only). This bit is read/write, cleared
by Initialize. When the ROM cycle begins, th.s bit
is automatically cleared.

(For Maintenance Use)

ROM Branch Disable (For Maintenance Use)

This bit when set assures that the DV1l microcode

will not branch if the RCM cycles to a branch instruc-
tion while this bit is set. This bit is _-ead/write,
cleared by Initialize.

ROM Data Source Select

This bit when set enables the ROM Data Register

(a microprocessor register) tc be loaded from the
Unibus by doing a write into the Special Functions
Register (address X12). This bit is read/write,
cleared by Initializc. '

(For Maintenance Use)

Memory Extension

The information stored in these bits becomes bits
16 and 1/ respectiveiy ot any current address or
control table base address lcaded by the program
into the RAM. These bits are read/write (cleared
by Initialize) but when read, represent only the
status of bits.- 4 and 5 of the System Control
Register, not the status cf address bits 16 and
17 of the selected line. See the Line Control
Register for further information. This arr-nge-
ment permits interrupt service routine: to save
the contents of the System Cont.ol Register
accurately.
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11

12

13

14

15

Master Clear

This bit, when set, generates "Initialize" within
the DV11l data handling sections (It does not affect
the modem control.). The silos (both received
cnaracter and NPR status™) are cleared. ‘'I'he secon-
dary registers are not cleared. This bit is read/
write and is self-clearing.

Storage Interrupt Enable :

This bit, when set, pernmits the setting of bit 1J
to generate an interruct request. Read/write, i
cleared by Initialize.

NPR Status Interrupt Enable

This bit, when set, permits the sciting of bit 15
to generate an interrupt reguest. This bit is read/
write, cleared by Initialiue.

Unused

NPR Staxus Interrupt (Vector B)

This bit is set whenever there is oac or mere entries
in the NPR Status Register, which is a silo-type 5
register. The reading of that read-once register
clears this bit, but it rescts again if a new entry
moves down into the regis.or to reolace the previnuslvy !
read entry. This bit is road only exceot when SCREQ
is set, when it is recad/write. This bit is cleared
by Initialize

*The NPR Status Register Bit 15 ("Entry Present")
is cleared by Initialize; the other bits are not.
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Exror Code Bit Meaning
. : 15 14 13 12
Receiver Interrupt Character Register - Address X@2 c o0 1 1 PARITY ERROR AND OVERRUN
) (see previous listings)
This register is read only, cleared by Initialize. 0 1 [ BYTE COUNT WARNING

This character has been stored, but it is the last
character that can be stored for this line as the

Bits Description . byte count is now zero for reception on this lirc.
pp-g7 Interrup:ing Character o 1 0 1 BLOCK CHECK COMPLETED . X
A block of text or data and the associatea block
These bits contain the interrupting character, ' ~heck characters have been rececived and the pro-
right justified. The least significant bit is gram should now check the accumulated receiver block
bit gf#. On parity-equipped characters, less check: the DV11l prescnts the OR of the hiuh and 1ow
than ‘8 bits, the parity bit will appear immed- bytes of that rea:ster in bits @#@-@7 or this reaisicr
iately to the left of the highest orde; bit in o 1 1 o UNDEFINED
the character.. See special note associated
with Error Code 0101 below. 0 1 L 1 UNDEFINED
1 0 o] BYTE COUNT ZERO
This character was not stored, as the byte court for
ge-11 Line Number ) k reception on this line is zero ard thus thcre is rc
place to store this character.
The bits indicate the lire number on which the 1 0 0 1 UNDEF INED
:ggeizggélg? ﬁ?;iagtirins received. Bit 8 is 1 0 1 0 UNDEF INED
9 can : 1 0 1 1 UNDEFINED
1 1 0] 0 PROCESSING ERROR (¢
12-15 Error Code A nonexistant memory time-out occurred when the
' DV11l attempted to store this character.
These bits indicate the reason that the charac- 1 1 0 1 PROCESSING ERROR ¥l
ter shown in bits @@-f7 generated an interrupt A nonexistent memory time-out occurred when the
, request. DV1l attemptcd te cktain the control hyte associated
with this character.
Refer to Chart. 1 1 1 o PROCESSING ERROR 10
Error Code Bit Meaning ) A memory paritye error ccocurred when the DVI1L
15 14 13 12 attempted to store this character. (NOTE: this
error should never occur, as the memory parity
o o 0 o0 SPECIAL CHARACTER . logic gives alarms only on DATO transfers).
*  The receipt of this character caused the seizure 1 1 1 1 PROCESSING ERROR 11

of a control byte which had bit @@ (generate
interrupt) set indicating that this is a special
character.

0 0 0 1 PARITY ERROR
This character was received with a parity sense

A memory parity error coccurred when the DVI1
attempted to obtain the control hyte associated
with this character.

opposite to that selected for this line by the In response to a‘receivér interrupt (SCR@7), the PDP-Il}P:quam shoulA
parity sense switches on the liné card. examine this register (Receiver Interrupt Charactoer Regl?ter), make any

0 0 1 s} OVERRUN desired changes in the Receiver Control Byte Storage Register, and then
The character (s) preceding this character on this set SCR@S.
line has (have) been lost due to failure of the
DV1l receiver system to keep up with the incoming
character rate on this line.
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ga 45 Extended Address Read (Read Only)

For the line number entered in bits #@#-@3 of the
Secondary Register Sclection Rogister these bits
represent the status of bits 16 and 17 of the
secondary register specified by bits #8-11 of the
Secondary Register Selection Register. This permicts
the PDP-11 program to read the Extended Address kits
of the Current Address and Control Teble Base Address
entries in the RAM.

Line Control Register - Address @4

This reai1ster contro.; the maintenance features associated
with each line in the DV1l and provides an opportunity for
th: PDP-11 program to read the extended address bits for
each line.

The following bits are read unly and may be read only after de Unused
the appropriate bits in the Secondary Register Selection
Register have been conditionerd to select the appropriate a7
secondary r:gistcr for the apprepriate line: @4, @5, and @7. )

Maintenance Bit Window {Maintenance)

When in the maintenance mode @1 only, this bit
can be used to monitor the input to the reccrver

The followi'.j bits are read/write., but tne read is only a .
logic of the selected lire. The stimulus that

read of rthe mnet recently written entry into this bit of :
this regisier. 1ot a read of the status of this bit for this creates the input could bn either the maintenancs
line (This ir referred to as "write/limited read”.). A write - ’ Data bit or the seraal output of the transm;ttox

into one of these bits does not affect the selected line - depending on the state of the Trénsmitter Disable
unless bit 15 is also set: @4. @9, 1@, 11, 12, 13, and 14, bict. Program rcad only. Th-os bit does jot repr:scit
An example will clarify this. The PDP-1l program cen read the status of the selected Line. .

and write LPR 13 (Receiver Erable) at anv time, but reading g8 Main'enance Clock Pulse (Maintcnance} (See Bit 13)
will only tell the program whether or not LPR 13 is set, not
whether or not a particular line's receiver is enabled or not.
In addition, the line specified in Sccondury Register Selection
Register bits #@-#3 will not be placed in Receiver Enab:le xode
merely by the writing of bit 13 of the LPR. Rather. the line
will be placed in Receiver Enable mode only when bit 15 is set
in addition (or subsequent to) bit 13 heing set.

This bit is used to simulate the Trausmitter and
Receiver Clock. It is nsed for diaqnostic purnoses
only. With this bit, the diagnostic has the abiltiiv
to single slep the interface. Settinag this bitc
causes the transmitter Lo transfer a bit from the
internal shift regyister to the output of “he trans-
mitter and causes the rcoceiver to transfer the input

; ; - . - ier
The line number to which the mainterance information, search of the receiver into the internal shift register.

sync, or extended address appliecs is specified by bits @8-83

of the Secondary Register Selection Register. This bit is program write only and is self-clearina.

It pulses all DV1Il lines that are in maintenance
The bit functional assignments are as €ollows: mede d1.
2@-91 Reserved for Maintenance -5 Transmitter Disai-le (Maintenance) (Sec Bit 15)

(Cantion: Various bits may appear here durina

. is bit, ' i it is
normal DV1l operation.) Thi it, when set, disables the output of this

line's Synchronous Transmitter. In this way data
from the Maintenance Data bhit may be entered into

#2-03 Unused . . R
the receiver. This bit is sed only for maintenance
purposes and is wr. ~/liyited rcad.
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SIZE [CODE NUMBER REV SA | 3R VYNGR b
A | sp DV1i-0-1 A - Tera— — ™
DEC FORM NO DEC 16- : - 1022-N310 SHEET _iL o v DEC FORM NO pec 1v (38D 1022 SHEET .22 OF Y.

DRA 108



. .

ENGINEERING SPECIFICATION -] CONTINUATION SHEET ENGINEERING SPECIFICATION ] CONTINUATION SHEET

TITLE DV1l Communications Multiplexor TITLE DV11l Communications Multiplexor

11 & 12 Maintenance Mode Select (See Bit 15) Internal Maintenance Mode for Systems Testing (11)

With bits 12 and 11 both set to a one (mode 11),
the internal maintenance mode provides internal
clocking for the receiver and transmitter. The
clocking rate is controlled by switches on the

These bits are used to select any one of the
three maintenance modes:
BIT SETTING .

1z
1. Internal Maintenance Mode ) l: DV1l line cards. Mode 11 will be the same as
2. External Maintenance Mode 1 0 mode Pl with respect to data set control lcads
3. 1Internal Maintenance Mode and TTL data loopback. The only differencc is
for Systems Testing 1 1 that in mode 11 the receiver and transmitter
4. Normal Operation 0 0 clocking is derived from internal clocks.

Internal Maintenance Mode (#1) Bits 11 and 12 are write/limited read.
NOTE: If bits 12 and 11 are zero, normal

Internal Maintenance Mode clocking comes from the ti de i d
operating mode is assumed.

Maintenance Clock Pulse bit (bit P8) driven via
the program. While using this mcde, the following
EIA level converters axc disabled (This is done so
that the majority of the logic can be diagnosed
without disconnecting the modem cable.):

13 Receiver Enable (See bit 15)

When this bit is set by the program, a sync

search is initiated on this line by the receiver
logic. After an initialize, this bit must be set
Transmitter Clock by the program before any reception can begin on
Keceiver Data . this line - i.e., Receiver Active (See "Line State"
Transmitter Data . - :eco;dary riglster) will not set unless this bit

as been set.

Receiver Clock

Transmitted data is looped to received data on a

TTL basis. A switch for each line determines whether the

receiver searches for one sync character or for
External Maintenance Mode (1#) two in a row.
A successful sync search results in the sett.nq

When in the external maintenance mcde, all 1i i 3
i lines of Receiver Active (Line State Bit @g@) for this

connected to the data set must be remcved at the

data set interface. A special connectior replaces line.
the connector of the data set. The function of s PR : I
the special connector is to turn around specified This bit is write/limited read.
signals aft i ]
9 er level conversion and bring them NOTE: Should it be desired to resynchronize during the

back to the DV11l i i .
as simulated inputs course of reception, the program could accomplish

. X " . . :
Clocking in this mode is under control of internal ::;:ebgliett;gqshﬁicsgxsrrzzzzz?hron12e”l!aneu
s . ion on a lire, the

DV1l clocks in the same way as Internal Maintenance
Yy program should clear Receiver Enable and then set

Mode 11. . .
Receiver Resynchronize.
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14 Maintenance Data (Maintenance) (See Bit 15) " .condary Register Selector - Address X@6 !
This bit is used only in the maintenance mode The bits in this register provide a path for the program tc :
by the diagnostic program. In maintenance mode access the various locations in the DV1l RAM. The proqrawm l
@l this bit can be used to simulate data at the may read or write these locations. The various locations
receiver input. When used as a simulated input may be thought of as registers.
to the re¢ "eiver, the Transmitter Disable bit must
be set to inhibit additional input from the trans- Interrupt service routines must save the contents cf this
mitter. %his bit should be cleared if it is not register £o that no changes occur between the setting of
being used 18 the simulated input. If this bit were bits in this register and the readinc or writing of the
inadvertently et in maintenance mode and the trans- Secondary Register Access Register - Addr.ss X14.
mitter Disable bit was clear, the receiver input
would have two sources of input. This bit is write/ The bit assignments of the Secondary Recister Selector

limited read. Register are as follows:

15 Mzintenance Conditions Strobe {(Mainter. -ce) Bit Des~ription i
The setting of this bit records the status of ga-93 Line Selectior
eiats @8, #9, 14, 11, 12. 13, and 14 into the status
flip-flops associated with the line specified in . For each tywe of register selected by bits
bite @#PF-@F3 of the Secondary Register Selection © @8-11, there are 16 registers - one per line.

The setting of the Lire Selection bits deter-
mines exactly vhich of these lire registers
is to be addressed.

Register. This bit is self-clecaring, hence write
oaly. It may be set at the same time as the bits
whose status it records, as its action is delayed
until the conclusion of tre instruction cycle which

set it. This kit is necessary due to "Reads" in the ’ Pg4-a7 Unused
PDP-11/20 being “read-write" cycles, and certain . e -
synchronization requirements associated with mode @811 Register Se'action

changes during clocking pulses.
These bits determine which type of reaister is

addressed for *he .ine number specificd in bits

g3-93.
Bits
11 w0 9 8
(o] 0 0o 0 Transmitter Primary Current Address
o] 0 o 1 Transmitter Primary Byte Count
0 0 1 0 Transmitter Seccndary Current Address
o 0 11 Transmitter Secondary Byte Court
] 1 G O Receiver Current Address
0 1 0 1 Receiver Byte Count
¢ 1 1 0 Transmitter Accumulated Block Check
0 1 1 1 Receiver Acrumulated Block Check
1 0 0o 0 Transmit Control Table Basc Address
SIZE |CODE NUMBER RFV SIZE |CODE NUMBER REV
sp DV11-0-1 - A | sp EV1l-0:z1 d
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Bits |

1 10 9 8

1 0 o 1: Receiver Control Table Base Address
1 0 1 0 Line Protocol Parameters

1 0 1 1 Line State

1 1 0 0 Transmitter Mode Bits

1 1 0o 1 Receiver Mode Bits

1 1 10 Line Progress

1 1 11

Receiver Control Byte Storage Register

Secondary Registers

These registers are selected by conditioning bits in the .
Secondary Register Selector Register (Address X@6) and then
reading or writing into the Secondary Register Access
Register (Address X10).

NOTE: The Secordary Registers are NOT cleared by
Initialize.

0000 Transmitter Principal Current Address

The Transmitter Trincipal Current Address secondary
register contains the 18-bit core memory addcess of

the next character to be transmitted on the associated

line. The extended address bits are initially loaded

from SCR 04-05 to provide the 18-bit address capability.
This register is incremented by one with each character

transmitted on the associated line by the DV1l if the
principal message table is being used (Line State
secondary register bit 07 set to zero).

0001 Transmitter Principal Byte Count

The transmitter Principal Byte Count secondary registerx

containg a 15~bit word that is the two's complement of

the number of bytes (characters) remaining to be trans-

mitted on the associated line. The 16th bit (bit 15)

is used by the PDP-11 program to enable change of mode

and/or BCC transmission based on reaching a zero byte

count during transmisssion. When bit 15 is set to zero

by the PDP-11 program, bits 13-15 of the Line Progress

secondary register for this line will control the trans-

TITLE DV1l Communications Multiplexor

0010

0011

mission mode when the principal byte count reacher zero:
also, the BCC will be transmitted if Line Progress bit 10
is set to one. When bit 15 is set to one by the PDP-11
program, bits 00-02 of the Transmitter Mode Bits secon-
dary register continue to control the line transmission
mode. A byte count with bit 15 set to zero (at the time
the byte count is loaded by the PDP-1ll program) is rxe-
ferred to as a "marked" byte count.

This register is incremented by one with each character
transmitted on the associated line by the DV1l if the
principal message table is being used (Line State 07
set to zero). When this register reaches zero, trans-
mission continues using the transmitter alternate byte
count for this line, if the Transmitter Go bit in the
Line State secondary register is still set to one.

Transmitter Alternate Current Address

The Transmitter Alternate Current Address register
has exactly the same function as the Transmitter
Principal Currant Address register (0000). .'This
register. is incremented by one with each character
transmitted by the DV1l on the associated line if
the alternate message talie is being useé (line
State secondary register bit 07 set to one).

Transmitter Alternate Byte Count

The transmitter Alternate Byte Count secondary

register contains a 15-bit word that is the two's
complement of the number of bytes (characters)
remaining to be transmitted on the associated line.

The 16th bit (bit 15) is used by the PDP-11 program

to enable change of mode and/or BCC transmission based
on reaching a zero byte count during transmission in
the same fashion as described for Transmitter Principal
Byte Count.

This register is incremented by one with each character
transmitted on the associated line by the DV1l if the
alternate message table is being used (line State secon-
dary register bit 07 set to one). When this register
reaches zero, transmission continues using the

SP DV11-0-1
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transmitter principal byte count for this line if
the Transmitter Go bit in the Line State secondary
register is still set to one.

0100 Receiver Current Address

The Receiver Current Address register contains the
18-bit core memcry address for storage of the next
character to be received on the associated line.
The extended address bits are initially loaded from
SCR 04-05 to provide the 18-bit address capability.
This register is incremented by one with each char-
acter received on the associated line by the DV11.

0101 Receiver Byte Count

The Receiver Byte Count secondary register contains

a 15-bit word that is the two's complement of the
number of bytes (characters) remaining to be received
on the associated line. The 16th bit (bit 15) is
used by the PDP-11 program to enable change of mode
and/or BCC anticipation based on reaching a zero byte
count during reception. When bit 15 is set to zero
by the PDP-11 program, bits 13-15 of the Line State
secondary register for this line will control the
reception mode when the byte count reaches zero;
also, the BCC will be expected if Line State bit 10
is set to one. When bit 15 is set to one by the PDP-
11 program, bits 00-02 of the Receiver Mode Bits
secondary register continue to control the line
reception mode. When this register reaches zero, an
interrupt code is set in the Receiver Interrupt
Character register and the DV1l stops transferring
received cnaracters to core memorxry.

oll0 Transmitter Accumulated Block Check Character

The Transmitter Accumulated Block Check secondary
register contains the continuously computed block
check charactcr specified by the Line Protocol
Parameters secondary register to enable destination
stations to check integrity of transmission on the
associated line. Characters to be included in the

Ol1li

1000

block check calculation are specified by bit 03 of
the transmitter control bytes for each character.
The contents of this register are transmitted as
two sequential bytes, low-order eight bits first,
except when LRC-8 is the selected block check type,
in which case a single byte is transmitted. The
DV1l automatically clears this register to zero
after transmitting its contents.

NOTE

The DV1l1l computes CRC-16 and CRC~CCITT on a byte
at a time basis (parallel), thus the character
length must be eight bits. LRC-8 may b: selected
for characters of 5, 6, 7, or 8 bits.

Receiver Accumulated Block Check Character

The Receiver Accumulated Block Check secondary
register contains the continuously computed block
check character specified by the Line Protocol
Parameters secondary register for checking integrit:
of data received on the associated line. Characters
to be included in the block check cazlculation are
specified by bit 03 of the receiver contrci byte for
that character. The PDP-11 program should clear this
register if the accumulated block check at the end of
the message is non-zero.

Transmitter Control Table Base Address

The transmitter Control Table Base Address secondary
register contains the 18-bit address of the transmittor
control table fcr the associated line. The extended
address bits are initially loaded from SCR 04-05 to
provide the 1B8-bit address capability. The contents

of this register are used by the microprocessor in t'.e
computation of the control byte addresses for transmitted
characters.

SIZE |CODE NUMBER REV
A lsp DYll=0=l
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1001 Receiver Control Table Base Address
The Receiver Control Table Base Address secondary
register contains the 18-bit address of the receiver
control table for the associated line. The extended
address bits are initially loaded from SCR 04-05 to
provide the 18-bit address capability. The contents
of this register are used by the microprocessor in
the computation of the control byte addresses for the
received characters.

1010 Line Protocol Parameters

The Line Protocol Parameters svcondary reqister
contains the transmitter Data Link Escape (DLE)
character when required by the asso-iated line
protocol, plus control bits to implement protocol
‘requirements and handling of synch characters. The
PDP-l; prcgram writes the data in this rragister for
reference by the microprogram. Bit assigpments are
described in the following table:

LINE PROTOCOL PARAMETERS SECONDARY REGISTFR BIT ASSIGNMENTS

Bit(s) Desiqnation
00 Idle Mark if both Byte Counts Zero
oL Strip Leading Syncs
02 Unused
03-04 Block Check Type
03 04 BCC Type
0 0 LRC-8 (X0 .
1o CRC-16 (xﬂ +x13 +x? +1)
0 1 Unused-16 )
1 1 CrRC-CLITT (X6 +x12 45 +1)
05 D:)CMP Receive
06 DDCMP Transmit
07 Unused
08-15 DLE Craracter
SI1ZE JCODE NUMBER

SP DV11-0-1
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i100 Transmitter Mode Bits

The Transmitter Mode Bits secondary register contain
the 3-bit mode selection field {(in bits 00-02) which
determines the transmitter control table to be used

for controlling transmission on the associated line.

1101 Receiver Mode Bits
The Receiver Mode Bits secondary register contains
the 3-bit mode selection field (in bits 00-02) which
determines the receiver control table to be used for
controlling reception on the associated line.

1110 Line Progress
The Line Progress secondary register containe bits
set and referenced by the microprocessor to control
and monitor activities on the associated line in
executing the selected protocol (these bits are not
intended for access by the PDP-1l program). This
register also stores mode change and BCC transmission
control bits, as set by the PDP-1l program, for use
by the m.croprocessor when a marked transmitter byte
count reaches zero.

LINE PROGRESS SECONDARY REGISTER BTT ASSIGNMENTS

Bit(s) Designation

00 Send BCCl Next

01 Send BCC2 Next

02 DLE Sending In Progress
03-04 Unused

05 Expect BCCl

06 Expect BCC2 Next

SIZE |CODE NUMBER REV
A | sp DV11-0-1 -
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1011

Line State

The Line State secondary regisier is used by the
PDP-11 program and the microprocessor to control
and monitor line activities in executing the sel-
ected protocol. This register is also used by
the PDP-11 program to store mode change and BCC
anticipation bits for reference by the micropro-
cessor when a marked receiver byte count reaches
zexo.

LINE STATE SECONDARY REGISTER BIT ASSIGNMENTS

Bit(s) Designation Read /W it~

00 Receiver Active Read

ol Receiver Resynchronize Write

02 Transmitter Go kead or Write

03 Transmitter Underrun Read or Write
zero

04 Transmitter Non—existant'Memory (NXM)

05 Transmitter Mcmory Parity Error

06 Sync Strip. On

07 Use Alternate Tables

08-09 Unused

10 Expect BCC

11-12 Unused

13-15

Next Receive Mode on Marked Byte Count = 0
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08-09
10
11-12

13-15

1111

Resynchronization Flag Expec .ed
Unused

Send BCC

Unur ed

Next Transmit Mode ca Marked Byte Count = O

Receiver Control Byte Holding

The Receiver Control Byte Holding secondary recister
provides a location for the microprocessor to storc
the Receiver Control Byte in bits 00-07 durirg char-
acter processing. The PDP-11 program may set a con-
trol byte into this registecr while responding to a
DV11 receiver special character interrupt. When the
PDP-11 program signals the DV11 that its interrupt
response is complete (SCR 08=1), the microprocesscr
uses the contrel byte in this register to contrcl the
disposition of the interrupting character in the
Receiver Interrupt Character register.

The microprocessor may also use this register to
write control bytes that specify character disrard
onl! -, if an error condition or data block boundary
cor:lition caused the interrupt: the existing mode
specified ir the conrrcl byvte is not altered. The
PDF-11 prograr should not write this register exceot

duriaa initialication v interrupt resoonse cycles.
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Special Functions Register - Address X12

Reserved for maintenance.
during normal operations.

Various bits may appear here
Word addressable.

NPR Status Register - Address Xl14

This register is a silo-type register in that it is read
once, in that a new entry "falls" into the register if
there are additional "entries" existing at the time that
the read of this register is completed. This register is
read only.

This register reports various interrupt-causing conditions
associated with the transmitter NPR hardware. Interrupt
conditions related to various transmitter NPR operations
are stacked up in a first-in first-out storage buffer along
with the line number being serviced when this condition
occurred. As soon as the program has finished reading this
register cnce, a new entry is cycled into the register in
place of the former entry. The interrupt is SCR 15 (NPR
Status Interrupt). This register is read only, not cleared
by Initialize, except for bit 15 which is cleared by ini-
tialize.

occurred. The hardware

Bits Description
@g-#2 Line Number
These bits indicate which line was being serwviced
when the interrupt condition developed. The format
of these bits is the same as bits @@-P3 of the
Secondary Register Selection Registe: (SRSR) so that
the program can load these bits into the SRSR and
read the appropriate current address of byte count.
ga-g7 Unused
#8-11 These bits. indicate the type of interrupt condition which

occurrences on the same line create separate entries
(Example:
occur).

NOTE that the condition codes are the addresses of the

secondary registers which apply.

is designed so that simultaneous

non-existant memory and byte count zero both

Code Condition

P#9P#  Transmitter Principal Current Address sent NPR hardwarc
to a non-existant memory location (NXM).

geg1 Transmitter Principal Byte Count = f#.

#9199 Transmitter Alternate Current Address sent NPR hiardware
to a non-existant memory location.

gLl Transmitter Alternate Byte Count = f.

1900 Transmitter Control Table Base Address - fetching
control byte produced NXM or a memory parity error
The program should examine the Line State secondary
register for further details.

12-14 Unused

15 Entry Present

When set, this bit indicates that bits @@-11 contain
a valid entry. Reading the register or generating
initialize clears this bit. It re-sets when another
status report entry reaches the "bottom" of the silo
and can be read in bits J@-11. Bits @@-11 are mean-
ingless unless this bit (15) is set.

Reservad Register - Address X16

Bits Function
#gP-15 Reserved - word addressable

CONTROL BYTE FORMATS

The DV11 achieves its high througput and generalized operatin-
capabilities by having both the transmitter ard the receiver

character handling apparatus perform NPR cycles to control jos
tables in PDP-11 core to determine the next step to take witi:

regard to the particular character keing prccessed. The hit
assignments in the control bytes are arrancged such that the

same control bytes may be used for both transmission and rece:

tion if the communications protocol being used progresses <r:-

SIZE [CODE NUMBER
A | sp DV11-0-1
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receive and provided that the same characters would be
included in the Block Check Character in both transmission
and reception. .
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GENERATE AN INTERRUPT
The setting of this bit
causes the character
presently being processed
to generate an interrupt.
The microprocessor moves
tnat character to the
Receiver Interrupt Char-

{4 RESERVED

acter Register and generates

zn interrupt request.

SPECIFICATIONS
SYSTEM ADDRESSES

The DV1l uses the same address space as the DMlI-A. ‘The
first DV1l in a system would be at 775@@@; the next at
77594%;: then 77510@; and finally, 775148. if there are
DM11-A‘s in the system already, the first DV1l would hre
at 775#4@4. The DV1l data hardling and modem contsel use
a total of ten registers. :

INTERRUPT VECTORS

The DV1l requires trree interrunt vectors — two fc - the
data handling secticn and one for the modem contrel. ‘The
interrupt vectcrs are in the floatina vector space that
starts at 3@9@#. The DVli mc:lem control follows the DMI1-Bb
which follows the D¥li. The DVl data hanaling section
follows the DUPLll waichk in turn follows the DU1l.

TIMING CONSIDERATIOXNS

The modem control tiwminrag ccnsiderations consist of scan
control and CLR SCAK operat:cns.  Scar control through

the CSR allows the scar t c¢itv'.er run free (SCAN EN) or

to he sequentially stepped throuah the line counter line
by line (STEP bit of CSR). The Read/Write cycles of the
modem control scan logic force the program to wait, after
issuirg CLR SCAN, until it kas cycled through the memories.
Also, the scan's Read/Write cycles prevent halting the scan
and changing the line nu.irr ith one machire cycle.

LY

Y

SIZE | CODE NUMRER
A Sk DV1l-0-1
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BITS TRANSMITTER CONTROL RECEIVER CONTROL
BYTE FUNCTION BYTE FUNCTION
35-87 NEXT MOD®™ NEXT MODE
Determines aext Determines next reception
transmissi >n mode used mode used on this line
on this line.
g4 RESERVED STORE/DISCARD
Determines whether chis
character is ztored in
messaqge t&%..: or is dis-
carded.
73 INCLUDE IN BCC YES/NO INCLUDE IN BCC YES/NO
Determines whether or Determines whether or
not this character will not this character will
be included in the BCC be included in the BCC
beirnig accumulated for being accumulated for
this line. this line.
@2 SEND BCC NEXT EXPECT BCC NEXT
Tells Transmicter Logic Tells receiver logic to
to send the l6-bit BCC expect the 1f-bit BCC
after the character after the character
presently being handled. presently bLieirg handled.
(8-bit if LRC selected) {8-bit if LRC selected)
(8 SEND DATA LINK ESCAPE RESERVED
NEXT
Tells transmitter logic
to send Data Link Escape
character from Secondary
Regicter 1/1¢ before
sending the character
presently being handled.
(8-kit if LRC selected).
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Programs shogld not spin on flags in the DV1l secondary
registers using loops less than 3§ (octal) instructions;
to do so may interfere with [V11 RAM microorocesscs /

UNIBUS access interlocks.

ORDER NUMBERS

DV11-AA

DV11-BA

BULS LOADS

Two bus loads.

POWER CONSUMPTION

15

Amps @

Amp @ -15 Volts

Amps @ +15 Volts

Doublie System unit contains all DV1l
.nic except the line cards and
distribution panels.
implemented.

No lines are

Line cards and distribution panel for
eight lines.

cabinet space.
vsed with one DV11-AA.

Requires 5-1/4 inches of
Two DV1:-BA's can be

To configure an 8 line DV1l, order
1 DV11-AA and 1 DV11-BA.

To configure a 16 line DV11l, order
1 DV11-Aa and 2 DV11-BA's.
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PROGRAMMABLE MODEM CONTROL DEVICE REGISTERS

The two programmable modem control device registers and their
specific bit assignments are listed in the following paragraphs.

Control Status Register (CSR) (Address: 770XX0)

Bit

03:00

04

Status

LINE §

BUSY

Description

The LINE # bits are the binary address-
es for the modem control's 16 lines
(0-15) as follows:

Bit 3 2 1 o Line #
0 6 0 o 0
00 0 1 1
1111 18

If the Scan is clcaved by INITIALIZE
or CLR SCAN, the Linc ¥ Reyister will
scttle in 164s +10%. When scettled,
the Line # Register will be set tc
Line #0(0000). :

NOTE

Wnen the Scan is enabled (or STEP)
the next line to be tested will al-
ways be Line ¥ +1. These bits are
Read/W-~ite and are cleared by
INITIALIZE and by CLR SCAN.

BUSY prov:.des a program indicator that
is set to 1 when the S:an is cycling.
This bit is particularly useful to
determine when a CLR SCAN (bit 11) has
completed the task of cycling 0s into
the Scanner's memory elements.

In addition, this bit must be tested
for 0 if SCAN ENABLE was turned off
preparatory to changing the Line #.

In Interrupt Mude, this procedure
guarantees that detected transitions
are serviced before the Line # is
changed. (If functioning with
interrupts OFF, then DONE should be
tested after BUSY is found to be 0.)

|
i
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ENVIRONMENTAL

+ 10 degrees to + 50 degrees C with a relative humid.ty

of 20% to 95%.

SPACE REQUIREMENTS

DV1l-AA:

DV1.-BA:

CABLES

Order BC@5D-25 modem cables.

Two system units (SU's).

5-1/4 inches of cabinet swace (SM /., .

e e
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Bit

0s

06

07

Status

SCAN EN

INTER EN

DONE

Description

The SCAN ENABLE flip-flop allows the
scan to "free rua" =-- testing all line:!
sequentially if the DONE flip-flop is |}
cleared.

|
3
i
1

When the SCAN EN flip-flop is secr to

1 and DONE is 0, a ring counter is
allowed to cycle in the following order
(from Rest):

a. Increment iine counter.

b. 3tore contents of memory (Line
# Address) in the HOLD flip-flop.

T s A e 4 xS

c. Write current modem status into
memory.

d. Compare HOLD and contents of
" memory for Interrupt conditions.

The ring counter continues to c cle

(a to d) if DONE remains 0 and SCAN

EN is set. If the SCAN EN flip-flop

is negated while the ring counter is

cycling (i.e., DONE net set) the ring

counter will come to rest in 1.2ys +10%

(MAX). The line #Register must not be’

changed until BUSY (bit 04) is found i
!

£ avr S e . o e ———

to be 0. This bit is Read/Write and
cleared by INYTIALIZE and CLR SCAN.

. 5
If set to 1, Interrupt Enable ailows i
DONE to cause an interrupt on priority

four (4). This bit is Read/Write and |
cleared by INITIALIZE and CLR SCAN. ’

The DONE flag, when set to 1, indicates
that the hardware Scan has detected a
transition on CARRIER, SEC RX, CS, or ]
tne RING Modem Status leads. Addition-
allyv, DONE freezes the Scan which makes
available to the programmer:

a. The Line # that caused the intcrrupe
b. The state of the flags (4 bits)

c. Modem status (8 bits)

s oax 7 B AR SR Rt LA LALL R R S WACABL, D S MM AT A, AT WO B
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08 STEP
09 MAINT
MODE

10 CLEAR MUX

11 CLR 5CAN

" fcr all ON states as they will appear

This bit is Read/Write and cleared by
INITIALIZE and CLR SCAN.

STEP, when set to 1, causes the Scan
to increment the Line # and test that
line for interrupts causing transi-
tions. STEP can be used in place of
SCAN EN, but care should be exercised
that the Scan rate is great enough
(milliseconds) so that double carrier
transitions will be detected. iAddition-H
ally, DONE does not inhibit STEP. A
STEP requires 1.24s +10% to execute.
This bit is Write 1ls only.

When the MAINT MODE flip-flog is set
to 1, it conditions the Scan Input
(RING, CLEAR TO SEND, CARRIER, and

SEC RX) to a 1 or ON state. Utilizing
STEP or SCAN EN with MAINT MODE exer-
cises 100 percent of the scan legic
(not the data multiplexers). This
includes the interrupt circuits (M7821)
and the address selector {M105).

This mode provides a diagnostic
feature, as well &s an on-line test
facility for the modem control's
interaction with the Unibus. This bit
is Read/Write and cleared by
INITIALIZE and CLR SCAN.

CLEAR MUX clears the REQUEST TO SEND,
TERMINAL READY, SEC TX, and LINE EN
flip-flops for all lines, when this
bit is set to 1. This bit is Write
1s only.

CLEAR SCAM clears all active functions
(Line §, STAN EN, etc., and the memory
logic, when this bit is set to 1. The
memory logic requires 18.8 us +10% to
cycle a CLEARR through the memory loca-
tions. This function is especially
useful if the programmer reguires
kncwledge of the ON states of CARRIER,
CLEZAR TO SEND, RING and SEC RX. When
the Scan is enabled (or STEP) followingi
a CLR SCAN, an interrupt will occur

(to the logic) as OFF to ON transitions}

SIZE | CODE NUMBER REV
A |sp DV11-0-1 Al

DEC FORM NO oEC 16~(331)—1022-N370
noa 108

SHEET 33 oF _38

ENGINEERING SPECIFICATION

CONTINUATION SHEET

TIMLE - DV11 Communications Multiplexor

o -

- -

12 DSR The DATA SET READY flag is 1 if an

ON to OFF or an OFF to ON transition

has occurred on this modem lead. This

bit is not valid if the program has
changed the LINE # and the Scan has

not cycled for one or more lines. This

bit is Read Only and presents 0 when
INITIALIZED or CLR SCAN.
13 Cs The CLEAR TO SEND flag is 1 if an ON
to OFF or OFF to ON traniition hai

occurred on this modem lead. This bit
is not valid if the prcgram has changed
the LINE # and the Scan has not cyrled

for one or more lines. This bit i
Read Only and presents 0 when
INITIALIZED or CLR SCAN.
14 cCo The CARRIER flag is 1 if an ON to OFF
or OFF to ON transition has occurred
on this modem lead. This bit is not
valid if the program has changed the

LINE # and the Scan has ot cycled for

one or more lines. This bit is Read
Only and presents 0 wnen INITIALIZFED
and CLR SCAN.
15 RING The RING flag is 1 if an OFF to OR
transition has occurred on this modem
lead. This bit is not valid if the

program has changed the LINE # arnd the

Scan has not cyclad for one oxr more
lines. This bit is Read Only and
presents 0 when INITIALIZED and CLR
SCAN. .

Line Status Register (LSR) (Acdress: 770Xx2)

Bit Status Description

00 LINE EN The LINE ENABLE flip-flcp, when
asserted, enables RING, CO, CS, and
SEC RX to be sampled (line status) * 7
the program, and to be tested for
transicions.

Lo ———— ———

s Ave . e e

e

[ EMGINEERING SPECIFICATION

CONTINUATION SHEET

TIWLE  pvll Communications Multiplexor

0l TERM RDY

PRI

92 RS
x (VR ) NS
i

{

l 04 DSR
. 05 cs

N

This bit is Read/Write and cleared
by INITIALIZE and CLEAR MUX.

Coatrols switching of the data
conmunications equipment to the
communication channel (via modem).

Auto-Dial and Manual Call origination:
Maintains the established call.

Auto-Answer: Allows "handshaking® in
response to a RING signal.

This bit is Read/Write and is cleared |
by INITIALIZE and CLEAR MUX.

when REQUEST TC SEND is set <. 1, it
conditions the modem for transmit if
the communications chan .21 has been
established (switched network). This
bit is Read/Wcite anc is clearxed by
INITIALIZE and CLEAR MUX.

qhe ®vw Sync (101) tlip-tlop, whoea 1,
presents a high to the New Sync lecad.
This bit is Read/Write and is cleared
by INXTIALIZE or CLEAR MUX.

when the state of the wmodem's Data Set
Rkeady lead is a high, this bit is a 1. j
The DSR bit is inhibited when the
LINE EN flip-flop is 6. This bit is
Read Only.

This bit reflects the current state of
the modem ZLUAR TO SEND lead. An ON
indicates that the modem is ready to
transmit data. This lead is most
often the result of the REQUEST TO
SEND lead. The CS bit is inhibited
when the LINE EN flip-flop is 0. This
bit is Pead Only.

B

SIZE {CODE NUMBER REV
SpP DV11-0-1 \

DEC FORM NO UEC 16—(381)-1022—N370
NOL NA

SHEEY 33 oF 36

S!ZE |CODE NUMSER REV {
. Al s DV1l=0=1 i
g:: :g.nu RO _DEC 16~(382)~1022~N370 SHEET 34 aF __ "
ENGINEERING SPECIFICATION L-_"1  CONTINUATON SHEEY
TTLE pDV1l Communications Multiplexor
H
04 co This bit reflects the current state
of the modem carrier detect lead. 4.
OFF indicates that the received sigr
is vnsuitabhle for demodulation. The '
CO k.t is inhibited when the LINE EN
flip-£lop is 0. This bit is Read On :
a7 RING This bit reilects the current state t
the modem's ring lead. The RING bit :
\ is inhibited when the LINE EN flip-
flop is 0. This bit is Read Only.
NOTE
The Line Status Register bits 07:
are inhibited when LINE EN is 0.
System Addresses
The DV1l modem control uses two address locations in the floatin,
address area.
i
. Interrupt Vectors
Each modem controi requires ole interrupt vector. The vector
addresses are assigned upward °rom 300 to 777. The modem control
falls in behind the DV1l in ccatiguous assignments from 300.
Timing Considerations
3
’ whe modein control timinrg considerations conzist of scan control
and CLR SCAN operation:-. 1 control throvgh the COi allow:s the
3 scan to cither run free ZAN ©BN) Or to be sequentially stepted
{ through the line counter i:ne by lire (STEP bit of CSR). The
Read/Write cycles of the moder cortrol scan logic (Paragraph 4.4)
force the program to wait, after issuing CLR SCAN, until it has
H cycled tkrough the memories. Also, the scan's Read/Write cycles
: prevent halting the scan and changing the line number with one '
machine cycle. '
¢
SIZE |CODE NUMBER REV
Sp pV1i-0-1]
DEC FORM NO DEC 16—(381)—1022-N3710 SHEET _26_ F _30

noA 1INR




DIGITALEQUIPMENT CORPORATION QUANTITY/ VARIATION
MAYNAPRD, MASSSALC?SETTS j
MADE BY Joh flcham ra CHECKED Sl fde SECTION “
DATE spril 16, 1975 DATE *-17-7%5
ENG Sy - see. Hamiaca PROD N WJalL " [ISSUED SECT. | .’
DFATE q-1/7-75 DATE -(7- | —
e e ———————— S— ————————————————-—-———I [
>
| DWG NO./ PART NO. DESCRIPTION 3
1 £J102 - R1 DVl i-opontic it 1
NOTE: The £2J192-RB diagnostic kit includes,
but is not necessarily limited to, toe |
following diacgnostic-:Maindec=-11-DZDVY
Myindec-11-DZDVB, Maindec-11-DZDVC,
Maindec-11-D2DVD, and Maindec-11-DZDVE.
)
TITLE ASSY NO. SIZE|CODE NUMBER REV. [ECO NO.
DV Sertwire List A pL LDV11-g-6 '
SHEET ! oOF ! oist.] | [ T T T T I 1 1

DEC FORM DEC 16 (325) 1031 N&70
DRA 110



DIGITALEQUIPMENT CORPORATION QUANTITY/VARIATION
MAYN?PRK,R?]A.SSSACHUSETTS

MADE BY jonn McNaumara cH'i:”cr\Eoseo“ A 1a  [SECTION

DATE April 16, 1975 DATE F-)7~-7S :

ENG <, & &/, Jfececer |PROD R.LIJX ISSUED SECT. ||

DATE 4-172-75 DATE <4 -17-725 | -
en] nwe - mE

no | DWG NO./ PART NO. DESCRIPTION a

1. * MP-DV11-g# DV11l Customer Print Set #1 b 1

-4

2. Z2J192-RB DV11 Diagnostic Kit 1

3. EK-DV11 -MM DV11 Maintenance Manual 1

TITLE , ASSY NO. oL SIZE|CODE NUMBER REV. [ECO NO.

DV11 Shipping List A PL DV11-¢g-5
SHEET 1 OF 1 oist. ] [ | | | |

DRA 110

DEC FORM DEC 16 (325)-1031 N870



REV.

REVISIONS
CHANGE NO.

' | ‘A3N L J Iu'zawnNG 3002{321S 2 ]
This drawing and specifications, herein, are the prop-
erty of Digital Equipment Corporation and shail not be
reproduced or copied or used ir. who.e or in part as
the basis for the manufacture or sale of items mthgut
written permission. ~ 77 % =TT CC:) TS
| RS SN S CERT R
FIRST\USED ON CPTION MODEL A
OV || 9 QTY. DESCRIPTION | PART NO. ITEM
\/ PARTS LIST
DRN,

DATE EQUIPMENT
z‘,i/ﬁwwé 4-9-75 En@nlan CORPORATION
MAYNARD MASSACHUSETTS

CHK D. DATE
I RbeTFT | 4-17.75
TITLE

ENG

i 7 e Homenad 4-17-7C

P2 DATE

0J, ENG. DATE
’fﬁcr(/um,. g-17-7"

PROQ

DATE
RS s ST

NEXT HIGHER ASSEMBLY

B-DD-CvIl-Z SIZE|CODE

WIRE LIST

NUMBER REV.

x SCALE 4~ KWL ODVII-0-7
© SHEET | OF | DIST.
ST 2 | ]




DVil,
RUN N

o1
21
a4

02
82
22

ccc [l ol =

1200
1200
1200
1200
1200
1200

19220

230, ¢
230, 4
238, 4
232, 4
230, 4
230, ¢
238,4

2400
2400
2400
2400
2400
2400

4800
4809
4800
4800
4802
4800

620 B

B2
AME

BAUD
BAUD
BAUD
BAUD
BAUD
BAUD

BAUD

K3
KA
KR
KB
K8
(Y]
K8

TXTIXTIIXITIXT X

BAUD
BAUD
BAUD
BAUD
BAUD
BAUY

BAIL
BAULY
BALD
BAUD
BAUD
BAUD

AUD

RA3J1
Ed4R1

Fe3J2
Fe4D2

FA4K2
FaSDY
FeeDy
FaI1D}
FeBDY

FA4Ry

BURMY
BBIM|
BuHMY
BuSMY
BAIMY
Fedl2

Fvé 12
FeSD2
Fuas02
Fé1n2
FAsin

Fe4Ly

FUSER

FeekEz
Fel1E2
FQBE2

FO4H2

HND288,V23(23) 05/24/74
BLN.

NAME

BAY =
ORDER

1014
122
1

o0}
1=02
1

101
102
1«03
1=04
1=05
1

1=014
102
1+013
1=04
1=08
126

{epy

1=22
1«03
1=04
1=05

1=01
1=02
i=23
1=04
1=028%

Q DRAW RV PG Y

M7037
M7838

M7837
M7838

M7838
M7839
M7839
M7839

M7839

M7838

M7839
M7839
M7839
M78139
M7837

‘M7838

M7838
M7839
M7839
M7839
M7839

M7838
M7839
M7839
M7839
M7839

M7838

N == B s e B ea BD oo N D) e

") = B s

2i=MARwg 11183
REMARKS - LENGTH EXCEPTIONS

11=0/8
Jep/8
11-4/8

{*PIN RUN
24=4/8
11«2/8
11=4/8

{«PIN RUN

PAGE §
RUN
NUMBER

n g o

@ NNNNNd RO VAR URUVORU £ WHwWWWw NUN



D

™

€9

¢ & O o o o

DV1

1,P2

RUN NAME

96080 BAUD
9600 AAUD
9600 BAUD
96¢” BAUD
9600 BAUD
9600 BAUD
9600 RAUD

A REGIST¢R CLOCK L
A REGISTeR CLOCK L
A REGISTrR CLOCK L

Yl
LY1)
AQD

A2t
A2l
A2}

A2
AD?2
a2

823
AR
A3
A7
A1l
Ay

ADDRESS
ADDRESS
ADDRESS

H
H
H

I T X

ADDRESS T2 bUS
ADDRESS 10 BUS
ADDRESS 11 aUS

ADVANCE “ASTEkk
ADVANCE #aSTEP
ADVANCE "ASTEK

ALU
ALU
ALY

1332 4
13=12 o
12212 H

DVit,P2

RUN

ALY
ALU
ALY

ALU
ALU
ALU

ALY
ALU
ALY

ALU
A‘JU
ALU

ALU
ALY
ALU

ALU
ALU
ALU

ALU
ALU
ALU

ALU
ALU
ALU

NAME

hzB +H
Asb n
AsB o

QPERATION U
OPERATION U
OPERATION L

RESULT ¢ n
RESULT 2 o
RESULT J¢ o

RESULT @1 o
RESULY a1 i
RESULY vy n

PESHLT 92 h
RESULT w2 H
RFSULY w2 n

RESULT, #3 A
AESILY v3 A
RESULY #3

RESU'L1 3
RESULT «4
RESULT #4 H

X a

RESULT 15
RESULY 1%
RESULT {5 Hn

X

ASSERT *'Syn R
ASSERT “SYN d
ASSERT ~SYN K

B8 REGISTEF
B REGISTER
8 REGISTE®R

8CC
8cC
acc

CALCULATION
CALCULATION
CALCULATION

SELFCTED H
StLECTED
SELECTEY R

X

L
L
L

SCAN L
SCAN L
SCAN L

CLoCr L
cLoCxk L
CLOCK L

L
{
L

BNI2YR,V23(23) 5724774

A/p PI

A/P

NAME

L3St
FURF2
FATF2
FvhF2
FveF2
Fadt

k¢ 4m2
ER2CH

Aviry
w2V

Canl
Cvi3n2

he2U1
Ce 38t

R 2F2
Cv3u2

BU2K)
Fe4E])

An23S1
Ferak2

A2V
ECInt

A2D2
DPaP2

br2J2

LndCH.

NPOER

PIN

oAY =

CRDEFR
’

1=e1
1=22
123
1224
1=¢%
1=0é
1

1=
{e22
1

{=
122
1

1=21
1e22
1

1=31
122
1

121
122
1

t=2y
1222
1

HLD2BR,V23(23) 085/24/74

PIN
NAME

Cv2U2
DNA4V2

EceP2
FR2E2

L2142
Dedu2

D4y
Fvw2ll

re2n?

LraT?

022L2
D*4582

c22ed
ne4 sy

Ce2v2
Erdry

Brd4P2
Fe3dt

ne4F?
NA2J2

Evidi:l
Fwe2C)y

ORDER
PIN

BAY =
ORDER

{=21
1=22
1

1=21
1=32
1

1-01
1=92
1

1=21
=22
1

121
1-22
1

1214
1=22
1

i=21
1222
1

i=2}
1242
1

1=21
122
1

1=21
=22
1

1=-21
1=22
1

a DFAA4 RV PG Y

“1837
M7839
MTR39
MI8139
“78139
“7838

“7838
M7836

M78137
47836

M7836
78137

vwiBl6
%7837

MT7836
M78137

M7836
M7c38

M7836
M7838

M78136
M7837

M7836
M7838

M7836
M7838

Q DRAW RV PG Y

M7836
M7838

M7838
M7836

MT7836
- M78718

M7838
x7836

M78136
M7838

M7836
M78138

M7836
M7838

47836
M7838

M7838
M78317

M7830
7834

M7838
M78136

X

X

R s B) e

z

21=MARe7Y
REMARKS LENGTH

19=6/8

10«2/8

6=2/8

4-02/8

4-6/8

6=4/8

15«4/8

15-0/8

11«6/8

11-6/8

4e4/8

21«MAR=T7L

REMARKS LENGTH

S6/8

4=4/8

}-6/8

1=-0/8

4-2/8

3=4/8

6=6/8

6b=4/8

9=6/8

9=4/8

4=0/8

11153
EXSEPTIONS

11153
EXCEPTIONS

PAGE 2
RUN
NUMBER

(Yo IRV IRV JAV- BV BT JAY. }

-
o9

1@

PAGE 3
RUN
NUMBER

29
20
29

21
21
21

22
22
22

23
23
23
24
24
24

25
25
25

26
26
26

27
21
27

28
28
28

29
29
29

30
30
3o



PR

DVi1,P2

RUN

BIT
BIT
BIT
BIT
BIT
BIT

BRANCH
BRANCH
BRANCH

BRANCH
BRANCH
BRANCH

BUF
aur
aur
aur
sur
BUF
BUF
sur

sur
BUF
aur
Bur

BUF
BUF
sur
BUF

sur
BUF
BUF
sur

BUF
aur
BUF
aur

DVt
RUN

aur

1
1
" DATA 1t
1

NAMD

WINDOW
WINUOW
WINDOW
wINDOW
WINDOW
WlNDOW

» > 3>
e

TP
ceee

DATA 22
DATA vo
DATA 2¢
DATA ¢9

DATA M1
OATA ~}
DATA »§
CATA ¢}

QATA »2
DATA 2
OATA #2
DATA »2

OATA /)
OATA )
OATA )
DATA #3

DATA 24
DATA 2¢
DATA ¢4
DATA #4

DATA 2%
DATA 283
DATA 25
DATA A5

P2
NAME

DATA 26
OATA ¢6
OATA 26
DATA re

DATA M7
DATA &7
DATA 7
DATA ¢7

DATA /48
DATA ¢8
DATL ¢8
DATA ©8

DATA ¢9
OATA ¢9
DATA @9
DATA ¢9

OAIA 1@
DAT2 190
DATA 10
DATA 10

OATA
DATA

OATA
DATA 12

DATA 12
DATA 12

" OATA 312

OATA 13
DATA 13
DATA 13
DATA 113

OATA 14
DATA 14
DATA 14
OATA 14

[ ol ol ofFf o -

rrrxy=x ITXTXI P g I S o TIXTXTX

JIxTx

ITIT X

ITIXTX I XTI X = - S - 4 TT XX P 3 3 3 4 xXIXITI b 2 3~ 2 4 xXTxx

L£ITIT X

hND288B,V23(23) 05/24/74

A/P PIM ORDER BAY =
NAME PIN ORDER
AV3Vi 1e@1
FOSFy 1=02
FAa6F) -1°2)3
FeTry {04
FuBF1 1-05%

'
EQ4H2 101
Fa3D1) 102
1
DveBy =01
FolpP2 1=02
1
AQ2K2 1=01
BU4M2 102 .
E@3F2 1-03
1
AQ2H2 1=-91
bA4R2 1=02
EC3IH? 1=03
1
AC2E2 1=01
BRO3HY 1-02
bBP4uL2 1=23
1
AP2HY 1=01
Bv3IEL 102
Be4N2 1=03
y -
RO4K2 1=014
€2252 1=92
E23Dy R Lok |
1
A2402 1o}y
Ba3v2 192
CO2P2 1-2)

A/P

1

HND288,V23(23) ©05/24/74

PIN ORDER BAY =
NAME PIN ORDER
AR4P2 101
BA3T2 1«92
Ce2L2 1=23

1
304L2 1=01
81382 192
Ce2J2 1=8)3

1
LO2J2 101
B23S1 102
F4pr2 103

1
AP2F 1 1=01
CoIF1 1=02
C2452 193

1
ACQF2 1=01
Cv3Dy 1~02
Enqvy 1-23

1
A¢2E1 1=01
BZ3IK} 182
Fr4s2 1=23

1
C3B2 12921
CO2R2 1=02
E@A4Ny 1°03

1
Cwean2 1=21
Cn3E} 1-02
CudF2 1=23

1
C¢¥2K2 {e0q
Co4K1 1=02
Ce3F2 123

1

G DRAm RV PG Y

7837
MT839
M7839
MT7839
M7039

M7838
“7037

M7838
M7837

M7836
M7838
n7837

M7836
M7838
M7837

M7836
m7837
M7838

- M7836
M7837
M7838

M70838
M7836
M7837

M7838
M7837
M7836

Q DRAW RV PG Y

M7838
M7837
M7816

M7838
M78137
M78136

H7836
M7837
M7838

H78136
M78137
M7838

n7836
M2837
M7838

M7836
M7837
M7838

M7837
M7836
M7838

M783%

X

X

M7837

M7838

M7836
mM7838
M7837

0 o= Y ve

- )

-

[ SN g

- 3 -0

[

[y

21=MAR=IS
REMARKS

22=6/8

S=0/8

9+2/8

15=4/8

16+0/8

9e4g/8

8=4/8

18=2/8

11=0/8

21=MARe7S

REMARKS LENGTH

10«0/8

T=4/8

19=0/8

11-4/8

17-0/8

19=6/8

11-6/8

6+4/8

$=6/8

11183

LENGTH EXCEPTIONS

11153
EXCEPTIONS

PAGE 4
RUN
NUMBER

31
N
31
1
3
31

32
32
32

33
33
kX

34
kL
34
34

35
3s
35
35

36
36
36
36

37
37
37
37

38
k]
38
38

39
39
39
39

PAGE *
RUN
NUMBL™

40
40
40
40

41
41
41
41

42
42
42
42

43
43
42
43

44
44
44
44

45
45
45
45
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BAY = Q@ DRAW

@® DVii,P2 HNG2HA,V23(23) 05/24/74

RUN NAME A/P PIMN ORDER BAY = e
NAME PIN ORDER

@ ;
BUF DATA tS. H R IR? 1=t
BUF DATA 1S h Cv4Ll 1e82

@ BUF OATA 1S n ceaM2 1eg}
BUF DATA 15 H 1

@ BUF ROM DATA w¢ H nKW2ct
BUF ROM DATA ¢5 b Er2v1

o
BUS Av¢ L r9Y2 {e?y
aus Aue L KE242 1ed2

@ B/US Are L Brin2 1=}
BUS Ay L FKOYH2 1o 4
BUS AV¢ L ' 1

L
BUS A2l L K9 HY 1e0}
BUS AP1 L Be2ni 1ep2

@ B8US AL L Riti MY 1293
BUS A®d1 L EviMy 1=rd
RUS A0Y L 1

o
BUS Avg v B 9.12 1oty
BUS A2 r02J2 1e02

@ BUS Ar2 o M 1J2 1=23
BUS Ac2 1, teiFyY 1ep4
BUS AV2 U 1

®
BUS AAY L B9 1 101
AUS As3 L Bw2J1 1=02

@ 8US A L 611 {=2)
BUS Avwd ! - FO1V2 104
BUS An) L 1

9
BUS Avd L LY 1=01
BUS A4 L BRA2K2 122

© 8US A24 L RE1K2 1=03
BUS AP4 L £21U2 1=04
pUS AQ4 L 1

o .
8US A2S L BR9K1 1=01
BUS AdS5 L Be2K1Y 1202

@ 8US APS L Be1Ky 1=03
BUS A@s 1 E¢1Vy 1=24
BUS AVS L '

|

@

o

@

o

o

® oviti,P2 HND2884V23(23) 25/24/74
RUN NAME A/P PIN ORDER

HAME PIN ORDER

®
BUS A26 L 8e9L2 101
BUS AR6 L Bn2L2 1=02

@ »sUs A2e L Bo1L2 103
BUS AP6 L E21UY 1e04
BUS A¢6 L 1

L .
sUS ARY L Be9L1 1=21
BUS AAT L Av2L1 102

@ BUS AT L Bi1L1 103
BUS AQ7 o E¢1P2 1=04
BUS AdY L 1

[
BUS A28 L BiYM2 jeQ}
BUS ARS8 L Br2%2 1=02

@ BUS ArPS L hiry 42 123
BUS Av® XS LY 1=04
BUS Av8 o 1

®
BUS AX9 L G ™Y 101
BUS A29 L R 241 102

@ BUS A29 L LRS! 103
BUS Av9 L Ecyiy 1=024
BUS A99 L 1

L 3
BUS AP L Bvain2 1=21
BUS A10 L BA2N2 1=02

@ A/US A1Y L Bu1 42 1#03}
BUS A1Q L Fr1Py 1=04
auUS Ale L 1

o
auUS A1l L 52941 101
aUS A1 L HA2N 102

@ BUS A1) L By My 1=23
BUS A1) L Eatly 1=04
BUS Af) L 1

L .
8US A12 L A 9P2 1e21
BUS A32 L S bv2P2 1202

@ BUS 212 L fvi1P2 1=23
8US A12 L Ev1CH 1=04
aUS A2 L 1

® .
BUS A1) L Be9P1 1ed}
BUS A1) L BA2P1 1e22

@ BHUS A1) L Be1PY ETX]
BUS A1) L Fe1K2 1e04
BUS A3 L 1

o

DRAW RV PG Y

M7837
M7838
mM7836

M7836
M7836

UNIB
v78136
UNIB
DM1t

UNIB
M7836
UNIB
DM1

UNIB
M7836
UNIB
DM1y

UNIB
M7816
UNIB
DM

UNIB
M7836
UNIB
DMiY

UNIB
M7836
UNIB
DMLy

RV PG Y

‘UN1B

M7836
UNIB
DMLy

UNIB
M7836
UNIB
DMyt

UNIB
M7836
UNIB
DMi1

UNiB
M7836
UNIs
OM11

UNIB
M78136
UNIB

- DMLY

UN1B
M7836
uNilB
DM1t

UNIB
M7836
UNIB
DYt

UNIB’
M7836
UNIB
DMl

[ S g

) e - we Lol VN N S LN S

[ SR

- = - . - N . R SR - N e - - - 0 e

- e

21=MARe7S

11333

REMARKS LENGTH EXCEPTIONS

Te6/8

18=4/8

18=4/8

18+4/8

2000/8

19=-4/8

1906/8

. 21=MAR=7S
REMARKS LENGTH

19+6/8

19-0/8

186/8

19«0/8

19-0/8

18e2/8

17=4/8

18=2/8

1=PIN KUN
t«PIN RUN

1118)
EXCEPTIONS

PAGE 6
RUN
NUMBER

PAGE 7
RUN
NUMBER

S8
S8
58
58
58

$9
59
59
$9
s9

60
60
69
690
69

61
61
61
61
61

62
62
62
62
62

63
63
63
63
63

64
64
64
64
64

65
65
65
65
65




DV11,P2
RUN NAME

BUS A14
BUS Al4
BUS A4
BUS A4
8US8 At4

[ Sl i ol o

auUS AtS
BUS A3S
BUS A31S
BUS A1S
BUS AgS

BUS AL6
BUS Al6
BUS Ateo
BUS Ate
8US Ats

crCrcr e | il ol o of

BUS A1?
BUS A17
BUS A7
BUS K17
BUS Ay7

[ el o ol of

BUS ACL" L
BUS ACLO L
BUS ATLN L

wG 1IN
83 IM
BG 1IN
BG IN

8US
aus
aus
BUS

P DE
TIITX

BG UUT
86 00T
86 ouT
8G CUT

BUS
BUS
BUS
BUS

Do

8U8 BRSY L
BRUS BBSY L
BUS 8BSY L
BUS BRSY |
BUS BRSY I

8US BCS Ir H
BUS BGS In d
BUS BCGS I™

pVvV11,P2
RUN NAME

BUS 8GS JUTl M
BUS 855 vUl n
BUS B8GS JUT n

BUS 8G6 I: H
BUS B8G6 I~ M
8U8 866 I M

BUS B8G6 QuUT nr
BUS BG6 OUT H
BUS BG6 OUT

x

BUS 3C?
BUS 867
BUS 8G7

g &

BUS BFR4
8Us 874
BUS B8R4
BUS 8R4

8US 8FS
BUS BRS
BUS 8RS
BUS BRS

[l <l ol [ ik ol ol o

BUS Bké
BUS BRé6
8US BR6
8US BFé6

[l ol ol o

BUS B8R7
BUS BR?
BUS 8R7

ccee

BUS <
ars <o
aus Ce
BUS C¢
BUS Cv

[l ol ol ol o

BUS ¢
BUS i
sus ¢
aus C1
BuUS C1i

Coc e

RYOR2
B 2R2
BALR2
EviKy

BR9RY
Be2Ry
BAafRY
Ev102

R9S2
341252
Br1S2
FULE2

B29S1
B12S1
Bv181
EniDt

Br1Fy
Ed9F1

BA1E2
Feibg
EC9L2

RM9E2
EW9K2
FutAy

AV9P2
AA3P2
AVIP2
FniDt

Beisl
BO3INY

be3E2
B8R981

BA1AL
RA3AY

LW 3IB2
Kr9AL

Ac1Vy
A29Vt

BO9D2
Erin2
Fetel

Ra1CH
8e3Ct
849CH

A¢1U2
A¢3112
AJ9U2

AC1T2

Apr9T2

By U2
B(+22
B LU
ev1J2

3v9T?

.Bv2102

BriT2
EV1F2

HND2RR ,V23(23) 25724774
PIN
NAME

PAY = u
ORDER

1=
1e2
103
1-24
1

121

1=02
1-03
1-04
1

1=21
1-22
1=03
1=74

Iy

191
1-02
1=23
1=04
!

1=91
1=02
1

101
1=22
103
1

1epy
102
1=23
1

1-01
1=02
1=03
104
1

1-21
=02
1

HND2RB,V23(23) P5/24/74
PIn
NAME

RAY =
ORDER

1=-01
122
1

1=01
122
1

1=01
1=02
1

1=¢c1
1=02
1

1=01
1222
123
i

t-01
1=02
123
1

1=01
j=02
1=03
1

101
1=22
1

1=21
1=22
1=23
1=24
1

101
122
1=23
1-24
1

DRAW RV PG Y

UNIB
M7836
UNIB8
DMy

UNIB
M7836
UNIB
DMy

UNIB
V7836
UNIB
DM11

UNIB
M7836
UNIB
LIS

UN1B
UNIB

UNIB
DM11
DM1t

UNIB
DMyt
DML

UNIB
M7837
UNIB
DM1y

UNIB
M7837

Q DRAW RV PG Y

M7837
UNIB

UNIS
M7837

M7837
UNIB

UNIB
UNIB

UNIB
UNIB
oMg1

UNIB

M7337
UNIB

UNIB
M7837
UNIB

UNIB
UNIA

unls
~7836
UNIR
DM11

UNIB

M7836

UNIB
DMit

— N s ) e - >

") -

N e

SRS

-

N

- ) wa

[ TN

21=MARe?7S
REMARKS

{Be2/8

17-4/8

17=2/8

17=2/8

6=2/8

20«6/8

17=6/8

23=0/8

3=2/8

21=MAR=7S

REMARKS LENGTH

S5=4/8

3=2/8

S=0/8

6=2/8

20-4/8

8«4/8

8=4/8

6=2/8

174/8

17=2/8

11153

LENGTH EXCEPTIONS

11183
EXCEPTIONS

PAGE 8
RUN
NUMBER

PAGE 9
RUN
NUTUYER

15
7%
7

T
74
TE

17
77
77
78

(A:]
78



0 ARG Bamen st A S A s

e 2 & o o o o o o o o

DVit.F2
RUN NAME

sus
BUS
BUS
BUS
BUS

bUS
BUS
BUS
aus
aus

BUS
BUS
BUS
sus
BUS
BUS

aus
BUS
sus
aus
-1'A )
aus

BuUS
8US
BUS
BuUS
BUS
sus

8Us
8us
aus
BUS
aus
aUS

8us
BUS
aus
sus
BUS
BUS

Deo
Doo
pIL
Doo
Dov

by
0ol
ong
Dni
Doy

on2
oM2
0012
D2
oe2
02

R ]
043
Ded
043
0A}
O'.,

O 4
Dd4
ord
D d
Dad
0?4

08
DAS
0es
P I)
DS
02s

D6
Dee
one
De6
D26
0re6

DV11,P2

RUN NANMF

BuUS
BUs
aus
sus
BUS
BUS

aus
aus
sus
aus
BuUS
BUS

sus
BuUS
aus
BUS
aus

BUS
BUS
BUS
aus
BuUS

BUS
BUS
BUS
sus
BuUS

BUS
BUS
BUS
aus
puUSs

BUS
BUS
8uUS
auUS
11

D97
D07
o7
De?
0n?
007

D2u
028
Det
Dae
Y]
L\L.Y']

009
D29
D29
D29
D49

Dt
01¢
D1
012
o1¢

D11
D11
011
D011
D11

012
D12
D12
D12
012

013
013
0113
013
D13

[ il ol il ol [l ofl olf off o

Lol ol ol Sulll Sl o corCoroc oo cTTococcoc rcocccoccoc

kel ol ool =

crCcoroc .

| A ol ol ol crrcroco | i - ol ol o [ ol el ol ¥ o [l ol il ol ol

reecec

AXiIC1H
A23CH
Ar9CH
EV9E]

ARLD2
AN3D2
AvID2
EnWGK1

hv10D1
Av. 3D
AVWSD1
Ev982
FeLER2

A21E2
AV3E2
An9E2
£P9J1
Feily

APLEY
AL3E]
AVMQEY
Fo9ny
Foin2

ANIF2
A¥3F2
ap9F2
EQQVY
FO1Fy

ALF1Y
A)3Fy
AQ9F1
Fa9Ay
FelF2

Asp PIN
NAME

AwiH2

AP3IH2

RO9H2
E®9R1
FoiH)

AVIRY
Av3ny

S Anonl

FR9EL
FvlK)

AZ1J2
AV3J2
A 9.2
EQ9V2

AO1J1Y
A¢3J1
Av9Ji
FO9FL

A1K2
Av3K2
AWIK2
Fr9Cy

AVIR1
AV3IK1
Av9K}
FUIR?2

AviL2
EV3L2
Ap9L2
Fo9T2

HND2BB,V23(23) 25/24/774
PIN
NAME

RAY = “
ORDER

1=21
1=02
1e23
1=24
1

1e2}
1=22
1ea3
1+24
1

1oy
1222
143
i=04
1=09%
1

1221
1=¢2
1203
1=04
1205
1.

1e01 -
102
1-03
104
105

1

1e01
1=02
1=03
1-04
1=05
1

1=-01
1=02
1=23
1=04
1=05
1

HND288,V23(23) 05/24/74

DRAw KV PG Y

UNIB
M78137
UNIB
Dv11

UNIB
7837
Unls
OM1}

UNIB
mM7837
UNIB
DML}
DMy

UNIB
M7837
UNIB
DM1y
LLEB

Unie
M7837
UNIB
DM11
DMYY

UNIB
M78137
UNIS
DM11
DMyt

UNIB
M7837
UNl1g
DMLy
DMLy

BAY = Q DRAW RV PG Y

ORDER

1=21
1=02
=03
1=24
1=05
1

1=01
1=02
1=03 7
1=04
1=05%

1

i=01
1=02
1-03
1=04
1

1=01
1=02
1=¢3
1=04
1

1=021
1=02
1=-03
1-24
1

1=21
1=22
1=03
1=24
1

=01
=2
1=03
124
1

UNIB
M7837
UNIB

DMLY -

DMLy

unIB
M7837
UNIB
DM11
oM11

UNIB
M7837
UNIB
DMI1t

UNIB
M7837
UNIB

LIS

UNIB
M7837
UNIB

‘oMLY

UNIB
M7RY7
UnNiIag
DMLY

UNIB
M7837
UNiB
DMi

N e B - SRR SIS ) -

N == R e

N e A oo

- - A - - N e ) +a (SN S

) -

21 *MAReTS
REMARKS LENGTH

21=4/8

22#2/8

29=0/8

29+2/8

30=4/8

Je-0/8

29=6/8

21 =MAR=7S
REMARKS LENGTH

29«4/8

J@e2/8

22-4/8

23=6/8

23-4/8

25=0/8

24=6/8

1115)
EXCEPTIONS

11853
EXCEPTIONS

PAGE 10
RUN
JUMBER

8s
85
8%
8S
8s

86
86
86
86
8é

PAGE 11}
RUN
NUMBEEF



® 6 6 6 6 6 6 ® 0 © o o © 6 ¢ © @ @ @ 9 9 o o © o 9 o o

® &6 & o o6 o o6 o© o o

DV11,P2
RUN NAME

aUS D14
BUS 014
BUS D14
BUS D14
BUS 014

| Sl il ol o

BUS v15
BUS 015
BUS 018
BUS 015
8lJ8 018

| iR ol ol ol o

8uU8 DCLO
Bus olLo
sus ocLn

-~

BUS INIT
BUS IMIT
BUS INIT
8US 1MIT
BUS INIT
BUS IMIT
BUS IMIT

—_—— e

BUS INTF
Jus InTe
BUS INTR
BUS INT®
BUS INTw

—— - -

—

BUS “SY~
BUS MSYH L
BUS 4SYH L
BUS MSYW
BUS MSYN

ladia)

BUS NPG I
BUS NPG IN n
BUS NPG I M

BUS NPG CUT n
BUS NPG OUT H
BUS NPG QUT K

DViL,P2
RUN NAMF

BUS NPR
BUS NPR
BUS NPR
BUS NFR
BUS NPR

crroccec

BUS PA
BUS PA
suUS PA
BUS PA

Ll -l o

BuUs 2@
BUS PB
BUS PB
AUS PB

corc

BUS SACH
BUS SACK
BUS SACK
BUS SACK
BUS SACK

re o e

BUS 8SY~
BUS SSIN
BUS SSYA
BUS SSYu
BUS SSYn
BUS SSXYN
BUS SSYN

(ol ol o SOl

ce
ce
ce

TXTX

c1
(o8 }
c1

CARD FLAG SEL 2e=03 L

rxrx

CARD FLAG SEL 2427 L
CARD FLAG SEL 28B={1 L
CARD FLAG SEL 12-15 L

ACLLY
An3L1
ALt
Fu9S82

Av 142
Av3mM2
Av912
Fu9p2

BWLF2
BAGF2

AC1AY
AvqAt
AVnSAL
ArTSY
Ewvy
FU901

Av9831
Ar3RY
Apynyg
Fuagvy

hBv9Vvy
BRrdvy
BEIVY
Ev1EL

AniUtL
A¢3ly

AASUY
QA3pg

Ae9S?2
AR3S2
Ae18s2
FaiJl

ABIMIL
AB2My
Agomy

AriH2
AV2N2
AA9YN2

APG9R2
AB3IR2
A?1R2
F(r1T2

R1SIL
Bo4Ut
Ba3uy
BA1UY
EntJy
Fe1Cy

A22J1
Av3T2

AP2D1

B Ing

DesS™2
peeM2
DeTIM2

D¢BaM2

HND288 ,V23(23) as/24/74
PIN
NAVE

BAY =
ORDER

1=

1=02
1=¢)
1=v4
1

1=01
1=02
1=23
1-04
1

10y
1=02
1

le@y
1=02
1=73
1-84
1=75
1=06
1

{29
i=n2
1-02)
1424
1

=01
1=22
1+03
1=04
1

1=21
1#02
1

=01
1-022
1

HAD2RB,V23(23) ©5/724/74
A/P PIN
NAME

BAY =
ORDER

1ep¢y
1=¢2
1=03
1=0¢4
1

1=21%
1=022
1=23
1

1«01
1=02
123
.

101
1-92
1=03
1-24
1

1=21
1=22
123
1=24
1=05
1=06
1

1=21
1=22
1

1=21
1=02
1

LR BN BN BN 3 J

DkAs RV PG Y

UNIB
n7837
UNIB
A DY

UNIB
M7837
UNIB
OM11

UNIB
UNIB

UNIB
m7838
GNIB
#7839
M7839
oMEd

UNIB
M7837
UNIB
DMLy

UNIB
M7838
UNIB
DMLy

unNIB
M7837

UNIB
M7837

Q DRAW RV PG Y

UNIB
M7837
UNis
DML

UNIB
H7836
UNI1B

UNIB

M7836
UN1B

UNIB
M7837
UNIB
DM1i

UNIB
M7838
M7837
GNIB
DM11
DM1t

M7836
M7837

H7836
MTB37
~7839
M7839

M7839

mM7839

-

N e

- . [SE W VR SNNY

Lol SR g

- e

- n

- ) e

LS S N )

21 =MARe7S
REMARKS

24-6/8

24-2/8

6=2/8

30-0/8

25-2/8

17=09/8

3=2/8

3=6/8

21=MAR=7S

REMARKS LENGTH

23«2/9

8e4/8

8=4/8

24-2/6

24=2/8

3-6/8

6=2/8

11153

LENGTH EXCEPTIONS

11183

EXCEPTIONS

1*PIN RUN
1=PIN RUN
1=PIN RUN

1=PIN RUN

PAGE 12
RUN
NUMBER

103
102
192
100
100

101
104
101

102
192
122
102
1e2
172
102

1723
1¢3
123
1e3
1¢3

104
104
104
104
124

1es
109
105

106
106
196

PAGE &
R
NU+ R

1€
1€
1¢
1
i¥

1€
1¢
1€
16

1€
19
10-
10°

O B St s pum
S8 bt g ot s

11
11}
i1t
i1t
111
111
111

112
112
112
113
113
113
114
115
156

117



® 6 & ¢ 9 0 o 06 0 o 0o ¢ o ¢ o o o e © & ¢ o ¢

® &6 o6 o o
O00U VUUO UUDO DOODO

Uvliletd

RUN NAME

CARD PAR
CARD PAR
CARD PAR
CARD PAR
CLEAR ALU ¢1

SEL

SEL

SEL

CLEAR ALU @2

CLEAR CYCLE
CLEAR CYCLE
CLEAR CYCLE
CLEAR CYCLE

CLEAR MU
CLEAR MU
CLEAR MU
CLEAR MU

CLEAR TV¥
CLEAR TM
CLEAR T™
CLEAR T
CLEAR Tw
CLEAR T4

X
X
X
A

rrce

ARR
ARK
APK
ARK
ARK
ARR

(il ol o)

[ ol ol ol ol ol o

CLR ALY RESLT

CLR FLAG
CLR FLAG
CLR FLAG
CLR FLAG
CLR FLAG
CLR FLAG
CLR FLAG

CLR FLAG

Vi, P2
RUN NAVE
CLR FLAG
CLR FLAG
CLR FLAG
CLR FLAG
CLR FLAG
CLR FLAG
CLR FLAG
CLR FLAG
CONTROL
CONTROL
CONTROL
CONTROL
CONTROL
CONTYROL
o0
02

00
1)

rxrTx

01
a1
el
21

ATIXIX

82
22
82
82

TXT XX

23
23
()
?)

b - g - 4

o
el
02
23
A4
25
26

21

8
a9
1@
11
12
13
14

15

L

[l o o

| ol S 2 o

9
@
i
L
L

STROBE
S1ROBE
STROBE
STROBE
S1ROBE
STROBE

SEL ¢2eB3 L

4-¢7 L
8=11 L
2=15 L

H1 BYT L

ITXTIXTITIT

DATA ENRE (2=0) h

DATA ENAB ©4e¢] H

HND288,V23(23) ©85,/24/74

A/P  PIN
.NAME

0esu2
breU2
DVTU2
DeBU2
Fear2
Fo2py
po1P2

Do9P2
- FO9RY

ve1J1
D99J}
Fo9M2

Co4Al
Fu5K2
Fu6x2
FOTK2
Fesk2
Fo2s2
Besv2
Be¢SF1
‘BOSU2
BaSVy
BO6V2
Be6Fy
BpeU2

BO6V1

ORCER BAY =
PIN ORDER

1=01
1=22
1=23

1=01%
1922
1=023

1=01 -

1=62
193
1=04
105

HND288,V23(23) 05/724/74

A/P  PIN
MAME

Bo7Vv2
BOTFY
- BOU2
BOTV1
Bo8v2
BAGF1

BOBU2

BO8V]

ceess2
Cr782
Cw€S2
Cu582
soa3dy

DOiINy

22 D

EG9F2

DelP1
DA9PY
EBCE?2

DVW1H2
Dw9H2
LAGH2

petJ2
pw9J2
LeSD2
FnsK1

FooKy

ORDER BAY =
PIN .ORDER

1=01
102
1=03
1=04
1-0%

{=01
1=02
1=23

1=921
1=02
1=-83

101
102
1«93

1-01
1-02
1203

Q DRAW RV PG Y

M7839
M78139
M7839
M1839

M7836
M7835
OM11

DLER!
DMLy

DMLy
DM11
DLERY

M7838
M7839
M7839
M7839
478139
M7836
M7839
M7839
M7839
M7839%
M7839
M783%
M7839

M7839

Q DRAW RV PG Y

M7839
M7839
n7839
M7839
M7839
M7839
M7839
M7839
M7839
M7839
M7839

M7839
M7837

DMt
DM1t
DMy

DM11
OM11
DM1{

DMi1
DM1
DMLY

DMLt

- DM11
DMLY
M78139

M7839

X

z

-

-

L Rl S R

Z

- [ R SR V]

[ N -

[

REMARKS

REMARKS °

21=MAR=TS
LENGTH

14=0/8

14=2/8

2¢=0/8

‘21=MAR®TS
LENGTH

13-0/8

10=4/8

10=2/8

11-0/8

{Aa=4/8

11153

EXCEPTIONS

{=PIN
1=PIN
1=PIN
1=PIN
{=PIN

{=PIN

1=PIN
1=PIN
1=PIN
1=PIN
I;PIN
1=PIN
1=PIN
1=PIN

1«PIN

11153

EXCEPTIONS

1=PIN
1=PIN
{=PIN
1=PIN
{ePIN
1ePIN
{ePIN

{=PIN

‘=PIN

1=PIN

RUN
RUN
RUN
RUN
RUN

RUN

RUN
PUN
RUN
RUN
RUN
RUN
RUN
RUN

RUN

RUM
RUN
RUN
RUN
RUN
RUN
RUN

RU

RUN

RUN

PRGE 14
RUN
NUMBER

129

126
126
126
126
126
126

127
128

129

131
132

134

135

PAGE {5
RUN
NUMBER

136
137
138
139

140

142
143

144
144
144
144
144
144

145
145
145
145

146
146
146
146

147
147
147
147

148
148
148
146
149

159



® pvii,P? HNU2B6,V23(23) #5/24/74 ' 21=MAR=TS 11153 PAGE 16

RUN NAME A/B  PIN ORDER  BAY = & DRA RV PG Y X Z  REMARKS LENGTH EXCEPTIONS  RUN
‘ MAME PIN ORDEFR NUMBER
DATA ENAB @8=11 H FaTh1 %7839 1=PIN RUN 151
@ DATA ENAB 12%15 H FOERY “7819 ‘ {=PIN RUN 152
DATA NOT AVALLABLE L ChaT2 101 M7838 1 153
@ DATA NOT AVALLABLE L FesCy 122 : M7839 2 153
DATA hGT AVAILARLE L FueCt 1e23 478139 1 153
DATA “OT AVAJLASLE L Fv1CY 104 M7839 2 15)
@® OATA MOT AVAILABLE L Fa&Cy 128 M7839 153
DATA NOT AVAILAHRLE L 1 17-0/8 153
@® DATA STRORE h HAJFY jent M7837 1 154
DATA STROBE K CeaT2 tep2 M7836 154
° DATA STROSE H 1 : 6=2/8 154
DATA STRO4e L FPr2E1 1eopy M7838 1 185
DATA &TwURE L Fo4cCy 1=02 M7838 155
@ DATA SIFORE L 1 : 3=4/8 155
DR 42 H RASR2 M7039 1«PIN RUN 196
()
DR ¥1 h RvSI2 M7839 {=PIN RUN 157
® or 02 ~ ‘ KUSR) M7839 1ePIN RiN 158
DR 23 » BOSL2 M7839 1«PIN KUN 159
®
DR 24 H APBR2 M7839 1=PIN RUN 160
@ DF 25 & . ApeU2 M7839 1=PIN RUN 16}
DR 26 H BO6RY -7 M7839 1ePIN RUM 162
° _ . ‘ .
DR 87 b BAKL2 MTB39 : 1=PIN RUN 161
@ DR 28 n AQTR2 . M7839 1=PIN FUN 164
DR @9 A0TU2 M7839 1ePIN RUN 165
L J
DR 12 o HP781 M7839 1ePIN RUN 166
@ DR 11 H B0TL2 M7839 1=PIN RUN 167
DR 12 H P@8R2 M7839 ' 1=PIN RUN 168
@
DR 13 H AeBU2 M7839 1“PIN RUN 169
‘ .
o
®
®
o
@® ovi1,P2 HND286,V23(23) 05/24/74 21=MARe7S 11153 PAGE 17
RUN NAWE A/b RIN ORDER BAY = Q DRAW RV PG Y X Z REMARKS LENGTH EXZEPTIONS  RUX
NAME PIN ORDER NUMB:R
@ .
DR 14 H BUBH1 M7839 {ePIN RUN 172
® OoFR 1S BOEL2 M7839 ' 1=PIN RUN 171
£ocC 22 A FYSJ2 M7839 ' 1=PIN RUN 17:
® .
EOC 2t » : EOSR2 M7839 1=PIN RUN - 17}
@ roc 22 H : EWSK2 M7839 1=PIN RUN 174
° EOC 23 H EV5F2 M7839 1ePIN RUN 178
EOC 24 Fr6J2 ' M7839 {«PIN FUN 176
@ goc #5 o ENn6R2 M7839 C {ePIN KN 177
EOC 26 EveK2 M7839 1*PIN RUN 178
)
EOC 27 ™ EveF2 M7839 1=PIN RUN 179
“@ EOC 2% i re7.J2 M7839 _ : 1«PIN RUN 18¢
EOC 29 & ENTR2 M7839 {=PIN RUN 181
o
EOC 12 n EvTK2 M7839 1=PIN RUN 182
® EoC 11 n E¢TF2 M7839 . 1=PIN RUN 183
EOC 12 © FeRrJ2 M78139 1=PIN RUN 184
)
EOC 13 EVBR2 : ©7839 1=PIN RUN 185
@ EOC 14 ¥ EABK2 M7839 1=PIN RUN 186
EOC 15 h EvRF2 ) 47839 ' 1=PIN RUN 187
®
£XT 2LOCK FO9K2 DM11 1=PIN RUN 188
@® GROUNU o1 FnicC2 1=01 ‘ DMLY 1 : : 189
GROUND ¢1 . Fue1d2 1=22 DM11 189
GROUND 21 1 3-0/8 189
Y ¢
GROUND 22 FyiAt 1«01 DM11 1 199
GROUND @2 Er1C2 1=02 OM14 199
@ GROUND @2 1 2-6/8 190



DVii,P2 HND2BE,V23(23) ¢8/24/14" 21=MAR=7S 11183 “AGE 18

RUN NAME A/P PIN ORDER BAY = O DRAW RV PG Y X Z  REMARKS LENGTH EXCEPTIONS  RUN
NAVE PIN ORDER . NUMBER
GROUND @29 FA9B2 1=21 DM1t 1 191
GROUND A9 Fv9C2 1ep2 DMi1t 191
GROUND @9 1 2=4/8 191
GROUP @e7 M DV9R2 Leay DM11 1 192
GROUP ?=7 H D9S2 1=22 DM11 2 192
GROUP 3«7 n LI 1=2) DMLY | 192
GROUP Q<7 H Ov9Vy .24 DMy 2 192
GROUP 0=7 H £A9P} 1 =45 DMLt 192
GROUP ¥=7 H 1 12=0/8 192
GROUP 8+15 . DP1R2 1epy DMLt 1 193
GROUP 8«15 H D182 12 DM1Y 2 193
GROUP 8«15 H PALUL 1ep3 DMLY | 173
GROUP 815 H DAYV 124 DMLY 2 193
GROUP 8=15 H E09F] 1=08 DM11 { . 193
GROUP 8«15 H FPr9v t=26 OM1 Y 193
GROUP 8=15 H 1 21=2/8 193
IN HIGH Fvimg - 101 DMLY | 194
IN HIGH FC9F2 1«p2 DM11 194
IN HIGH 1 T=4/8 194
INH SLr L FYOH2 DM1 fePIN RUN 19%
INIT O L Ev4B2 1-21 M7838 2 ' 168
INIT D1 L £0282 1202 M78136 1 196
INIT Ot L Ed5V2 1e03 M7839 2 196
INIT Y L E¢6V2 1204 M7839 1 196
INIT 1 L "EGTV2 1=25 M7839 2 196
INIT Ot L E¢BV?2 1=06 M7839 196
INIT O1 L 1 17-0/8 196
INIT D2 L RA4VY 1e0} M7838 { 197
INIT C2 L DP3E2 1-22 M7817 197
INIT 02 o ‘ 1 9=@/8 197
INST DECODER ENAB A L cn3J2 1=21 M7837 1 198
INST DECOVER ENAB A L Fn4By 102 M7838 A 198
INST DECOUER tNAD A L 1 9=6/8 198
INT A M FR102 1epy DM114 2 199
INT A M FOIH2 1=02 DMt 1 199
INT A H Fo1kK2 1=03 DM1 2 199
INT A b FAON2. 1eo¢q DMLY 199
INT A M 1 12#9/8 179
DV11,P2 HLD288,V23(23) ©05/24/74 21 =MAR®7S R EYL X PAGE 19
RUN NAME A/P PIN ORPER BAY » @Q DRAWRV PG Y X Z  REMARKS LENGTH EXCEPTIONS  RUN
MAME PIN ORDER ‘ NUMBER
INTR DONE B M FRIM2 1=y DM1Y 1 220
INTR COML & H Fe181 122 . DM11 200
INTR DONE B h 1 I=@/8 200
INTR MAINT 22=43 H BUSE2 M7839 {ePIN RUN 201
INTR MALST Q427 H RAGE2 M7839 {ePIN RUN 202
INTR “ALlNT Bell M EeTt2 . M7839 {*PIN RUN 203
[ ]
INTR “AINT 1218 ® veBER M7839 1ePIN RUN 204
INTR RCV OATA ¢decd L #e5CY M7839 {ePIN RUN 205%
INTR RCV [ATA ¢4=07 L Pe6CY M7839 1=PIN RUN 206
INTR RCV OATA VHell L RA7C1 M7839 1{=PI% RUN 287
INTP RCV CATA 12=15 L bIRCH M7839 1«PIN RUN 208
INTR TESY H FRgay : DM11 {«PIN RUN 209
LCR 29 H ANEP2 101 M7839 2 212
LCR 29 H AnTP2 1=02 M78139 1 212
LCR 29 H AveP2 1ep) M7839 2 212
LCR 29 H AuSP2 {=24 M7839 1 219
LCR 39 » cn3dy 1=25 M7837 210
LC'I‘ 29 H 1 156/8 210
LCR 10 H cvin2 101 M7837 1 211
LCR 12 H rRsT2 1=22 M7839 2 211
LCR 12 r VB6T2 1=23 "“7839 1 211
LCR 12 K DRIT2 1=04 47839 2 211
LCR 1@ H LP8T2 1=2S 7839 ‘ 211
LCR 12 - 1 . 15=2/8 211
LCR 11 M APSN2 1=21 M7839 2 212
LCR 11 H AnbN2 1=02 47839 | 212
LCR 11 ¥ AeTIN2 1=43 ‘ M7839 2 212
LCR 11~ AQBN2 104 17839 1 212
LCR 11 # Cwint 1S M7837 212



®
@
®
o
o
]
@
®
o
@
@
®
@
o
®
®
®
o
®
®
o
®
L

DVt
RUN

LCR
LCR
LCR
LCR
LCR
LCR

LCR
LCR
LCR
LCR
LCR
LCR

LCR
LCR
LCR
LCR
LCR
LCR

«P2
NAME

12
12
12
12
12
12

ITrrrIxxwT

13
13
13
13
13
13

TrITITIxTTZX

14
14
14
14
16
14

rIxxITC

LD HOLD M
LD HOLD o

LD H

LINE
LINE
LINE
LINE
LIME

LINE
LINE
LINE
LINE
LINE

LINE
LINE
LINE
LINE
LINE

LIKE

A BRE

LD =

caT
CNT
CAT
CNT
CNT

ChT
NT
CNT
CNT
CNT

CNT
CNT
CAT
CNT
CnT

INCR

P2

RUK NAME

LOAD
LOAD
LOAD

LOAD
LOAD
LOAD

LOAD
LOAD
LOAD

LOAD
LOAD
LOAD

LCk
LCH
LCR

SFR
STR
SFR

SRS
SRS
SRS

SRS
SKS
SRS

* * 0 >0
I rXrxT

LSS
LSk
LS
LSu
Lsh

IITITIX

“85
vs8
wSR
»sSu
bt 13

I XTXTT

H

HIGh BYTE K
RIGH BYTE H
HIGH BYTE

LOw BYTE
LO» BXYTEL
LOw BYTE

MAINT CLOCK PULSE
MAINT CLOCK PULSE
MAINT CLOTK PULSE
MAINT CLOCK PULSE
MAINT CLUCK PULSE
MAINT CLOCK PULSE

MAST
MAST
MAST
MAST

MAST
MAST
MAST
MAST
MAST
MAST

MAST
MAST
MAST
MAST
MAST
MAST

ER B
ER B
ER B
ER 8
ER OR
ER OR
ER Of
LR OR
€F OR
LR OR

€k PE
ER PE
ER PE
ER PE
CR PE
ER PE

[ 2 ol o o of

(X 2l o o o

ITITX

XIII XX

HND2RB,V23(23) ©¥S5/24/74
A/P PIN

NAME

AR 12
AvTM2
Aven?
A25M2
By 3Vy

BARAY
BvTAY
BrbAY
BuSAYL
Cu3E2

ACBL2

ARTL2
A6L2
ArSL2
Co3L2

Fo9py
Feovy

DE1IL2
LO9L2
EA9LY
Fasuy

De1M2
DR9M2
Eo9ML
F29Sy

DR1K2
DO9K2
EU9Ng
Faou2

FeoNy

ORDER
PIN

HAY =
ORDER

1=81
[=02
1=23
1=24
1=28
1

131
1202
1=23
1-024
1225
1

1=-01
1=02
103
1-04
1=05
1

1=-01
1=22
1

1=p1
1%02
1-03
1=04
1

1=¢1
1=022
1=-23
1=04
1

1=021
1=p2
1=03
1=24
1

- HND28B,VZz3(22) 05/24/74

A/P

PIN
NAME

CalAl
Fo4ry

Da3F1
DV4HY

B8V3LY
DEe4D2

Be3Kt
CedB1

BC3ID2
E&S5T2
Ea6T2
EeTT2
EO8T2

Fo1P2
FY1R2
FuiS2

DO2AL
Fa5L1
FvueLy
Fe7Ly
FosLy

DO2E1L
FO5M1
FooMy
FaM)
FuBMy

ORDER
PIN

BAY =
ORDER

1=2%

“1e02

1

1-01
1=02
1

1=01
1=02
1

1=-01
1=02
1

1-01
1=02
103
1=94
1=05
1

1=01
1=02
1=03
1

1-2%
1=02
1=23
1=04
1=p5
1

1-081
1=02
1=-23
1-04
1=05
1

W DRAW RV PG Y

M7839
m7839
“7839
M7839
M7837

M78139
M7839
M7839
%7839
M7837

M7839
M7839
M7839

M7839 .

%7837

oMLt
DMLy

DM1y
DM11
DMy
DM1}

DM1y
DM11
DMt
DM1t

DM11
DM11
DMy
DMLg

DM11

Q DRAW RV PG Y

M7837
M7838

M7837
M7838

M7837
M7838

M7837
M7838

M7837
M7839
M78139
M7839
M7839

DM11
DM11
DMLt

M7836
M7839
7839
M7839
M7839

MT7836
M7839
7839
M7839
M78139

[l K ¥

Ll U ¥ ]

-0 ee N

L ) e

- s

[ SR S R [ R N N o 9 e

LS S N

21=MAR=7S
REMARKS

14=6/8

14=0/8

16=2/8

Je@/8

17=2/8

1626/8

17=2/8

21=MAR=7S

REMARKS LENGTH

12=0/8
2=6/8
Te2/8

¢-2/8

20=2/8

S=0/8

17+6/8

17=2/8

11353

LENGTH EXCEPTIONS

{=PIN RUN

11853
EXCEPTIONS

PAGE 20

RUN
NUMBER

213
213
213
2113
243
213

214
214
214
214
214
<14

2158
215
215
215
215
215

216
216
216

217
217
217
217
217

218
218
218
218
218

219
219
219
219
219

222

PAGE 71
RU®
NUKEBEP

22¢
22}
22}

227
222
222

223
223
223

224
224
224

225
2258
225
225
225
225

226
22¢
226
6

227
227
227
227
227
227

228
228
228
228
228
229



DVit,

P2

RUN NAME

MASTER SCAN
MASTER SCAN
MASTER SCAN
MASTER SCAN
MASTER SCAN
MASTER SCAN
MASTER SCAN
MASTER SCAN

MASTER SCan
MASTER SCAN

MASTE
MASTE
MASTE
MASTE
MASTE
MASTE

MASTE
MASTE
MASTE
MASTE
MASTE
MASTE

MASTE
MASTE
MASTE
MASTE

R SCAN
R SCAn
R SCén
P SCaM
R SCAN
A SCan

F SCAN
F SCAnN
F SCAN
R SCAN
R STAN
R 8SCAn

R SCaw
P SCAW
R SCAn
Rk SCAN

MASTER SCAn

MASTE

MASTE
MASTE
MASTE
MASTE

MASTE
MASTE
MASTE
MASTE

pvil,
RUN N

MASTE

R SCAw

F SCAn
R SCAN
R SCAM
R SCEN

P SCAM
R SCAN
R SCAw
R SCawn

P2
AVE

R SCA'

MASTEP SCAN

MASTE
MASTE
MASTE

R 8CAN
R SCAN
R SCAw

MASTER SCTAN

MATCH
MATCH
MATCn
MATCH
MATCH
MATCH
MDET
MDET
MDET
MDET
NDET
MDET
MDET
MDET
MDET
MDET
MOET
MDET
MDET
MDET
MDET

MDET

DEIECT
DFTECT
DereCt
DETILCT
DE1ECT
DETECT
20 H
Al
a2 n
a3 A
P4 H
oS n
6 A
27 H
28 "
29 H
19, it
11 v
12 H
13 4
14 N
19 4

o

o0
0o

o
e
ee

3
a1
(3B ]
el
(8
1
et
[ |

2

nTOON
ITXX

orroo
I3 x3

T/R
WAL
1/R
T/R
T/R
T/R

|l ol ol o

—
T

TIXIITIITTIX IxT1IXITIT XX

IIXITIXITIX

X xT32raxzx

A/P

A/P

HND268,V23(23) ©5/24/74

PIN
NAME

D3R
FEeanNyg
EnTNy
Ev6Ny
EvSNy
Fv202
Fed4rT?2

NiY3IPY
Dn4lL2
BS54y
EveMy
[ X 2B
EvTMy
Fu2F?

Dr2E2
Dugm2
D ING
FOBY2
ER6N2

NDe4nNg
Du3My
EerL2
FEQTU2
F2HY

Drépy
EVSN2
EQTIN2

DR4ND
EeSU2
EveU?2

FIN
NAME

CABR2
CeTR2
CVoR2

CeSR2
Fedu2

C24RY
FeS5E1
FeoEy

FAO7€Y
FveFL
B¢dV2
BYSHY
8n5J2
589592
AV6V2
PY6HL
6¢o6J2
kr6P2
ATV
BeTHY
B¢7J2
BeTP2
ACHV2
bBaRAY
BreJ2

BuEP2

ORDER
PIN

ORDER
PIN

BAY =
ORDER

1=201
1e22
1=
1=P4
=05
1=06
1=07
1

1=21
{eP2
1=213
{=r4
1=05
1=26
1=27
1

1=01
1e02
1=23
1=04
1=05
1

1-01
1=02
1=23
1=04

{epS

1

1=04
1=02
1=03
1

{=01
1=02
1=03
1

hND2BB ,V23(23) 05/24/74

BRY =
ORDER

1ep1
1=02
1=-03
1=-04
1=05
1

1=01
1=02
1=03
1=04
1=0%
‘ .

Q

Q

DRAW RY PG Y

M7837
7839
7839
%7839
M78139
M7836
78138

M7837
M7838
mM7839
M78139
m7839
M78139
M78136

M7836
M7838
M7837
M7839
mM7839

M7838
M78137
mM7839
M7839
M7836

mM7838
M7839
M7839

M7838
M7839
M7839

DRAW RV PG Y

M7839
M7839
M7839
M7839
M7838

M7838
M7839
M7839
M7839
M7819
M7839
M7839
M7839
M7839
M7839
M7839
%7839
M7839
M78139
M7839
M7839
M7839
M7839
M7839
M7839
" M7839

X

X

RIS ) NN e ) e

[ 5 Rl S N

[ - e N

| SN

Ll N S

[SE N SN g

21 =MAR=7S

REMARKS LENGTH

23-0/8

22-6/8

16=-2/8

§8=2/8

8=2/8

8=4/8

21=MAR=75
REMARKS

19«2/8

17=06/8

111513

EXCEPTIONS

S 11183
LENGTH EXCEPTIONS

1=PIN
1ePIN
1=PIN
1=PIN
I-PIN
1=PIN
1=PIN
1=PIN
1=PIN
t=PIN
f1=PIN
{=PIN
{=PIN
{=PIN
1=PIN
1=PIN

RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN

RUN

PAGE 22
RUN
NUMBER

229
229
229
229
229
229
229
229

r314
232
232
230
23
232
233
230

231
231
231
231
231
231

232
232
232
232
232
232

233
233 -
233
233
234
234

234
234

PAGE 23
RUN
NUMBER
238
238
235
235
235
235
236
236
216
236
236
236
rEN
238
239
242
241
242
243
244
245
246
247
248
249
259
251

282



e
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o
@
®
®
®
@
L
o
®
L
®
L
e
®
S
o
2
|
e
e
e
e
®
®
L
°
o
o

DVit,P2
NAME

RUN

MEM
MEM
MEM

MUX
MUX
10D
MUX

MUX
MUX
Mux
MUX

MUX
MUX
MUX
MUX

MUX
MUX
MUX
MUX

MUX
NUX
MUX
MuUx

Mux
wux
MUX
MUX

MUX
MUX
MUX
MUX

MUX
MUX
MUX
MUX

PAR
PAR
PAR

2=
9=7
3=7
a=17

8=19%
8=15
0=15
8=15

CARR
CARR
CARR
CARR

sLoc
sLoc
cLoc
sLog

CLR
ouw
CLF
SLk

OATA
UATA
DAIA
DATA

DATA
DAIA
DATA
DATA

LINE
LINE
LINE
LINE

OvVi1,P2

RUN

MUX
MuUXx
MUX
MUX

MUX
MuUx
MUX
MUX
MUX
MUX
MUX
MUX

NPR
NPR
NPR

NPR
NPR
NPR
NPR
NPR
NPR
NPR
NPR
NPR
NPR
NPR
NPR
NPR
NPR
NPR

NPR

NPR OATO 25
NPR DATD 28
NPR DATO oS

NAME

NEw -
NEw
NEw
NEW

RING
RING
RING
RING

RQ T
RU T
RQ T
RQ T

ACDFR
ADDR
ADuR

ADD®
ADOR
ALOR

ERR H
ERR H
ERP h

EN
R
2y

S

T xTax

EN
EM
En
N

ITITXTY

lER
IER
IER
Ier

rec e

R A2e2)
N e
X nEett
R 12=15
™ SEND
1V StAp

I SErp
T5 Se~i

x

[l ol <l of

SET REAPY L
SEYT WEADY L
SET READY L
SET READY L

TEF® READY L
TER™ READY L
TEPM READY L
TERM REAOY L

EN
EN
(X1
EN

[l il ol d

SYNC L
SYNC LU
SINC L
SYINC L

ol akakel

D) SEND
QO 8SFEND
v SehD
O SEND

B 2 ]

Y3 b
42 N

| il i ol o

£ESS FLG CLK L
£SS REG CLE L

ESS RES

CRATO o0

DATO
DATO

"
re H
¢ n

OAYO <1 . n

DATO
DATO

DAaTO

cl n
o1 F

¢2 n

DATC 22 o

DATO

v i

0270 v3 n
NPR OAI0 3 n
DAIC 3 n

DATO vn4¢
NPR DATU »4

- - 9

OATO ¢4 h

T

CLx L

Ce4pP)
FV2F2

DvoN2
Pe9St
D¥9vV2

D¥1nN2
D181
Laiv2

bnais1
De9By
Ev9A1l

E2582
Er6S2
E#782
F882

Ce1Ct
Dv9Cy
EP9DY

De1A1
Pe9Ay
E®981

DetF1
LPOFy
Ev982

CuiKy
De9Ky
E29P2

De1ld
DesLy
EA9R2

CG1F2
NDUIF2
£29C1y

CaiHL
De9Hy
EcIN2

ce2n2
Ce3Cy

B2 4.2
Cv281

Cravi
En2Ky

CvlP2
Ee?202

Cv3ht

D#2F2

Cv iRt
Ev2F2

C12F2
Ci3T2

Ce¢3v2
EZ2H2

HND288,Vv23(23) 05724774
PIN
MNAME

BAY ~
ORDER

1=¢1
tep2
!

1=01
1=02
=03
1

1=6}
102
1=23
1

1ep1
1-02.
103
1

1=01
1=02
1=03

1=01
1092
1=03

1=014
1~22
103

1=-21
1=22
1=03

HND2K8,V23(23) 05/24/74
PI
L AME

BAY -

ORDER

1-0214
1-02
1-03
1

1=01
1«02
193
1

1=01
1=02
1=03
1

1=01
1=022
1

1euit
1=02
1

1=21
1=02
1

1=01
102
1

1=01
102
1

1=014
1=232
1

1=01
1=02

B

1=21
1=02
1

DRAW RV PG Y

M7838
M7B36

DMLt
DML
OM1y

oMLt
DM1 4
DML}

DM1g
DM1y
DM11

M7839
M7839
M7839
M7839
DMLY

DM11
DM11

DM1 g
DM114
DM11

DMLy
DMi 1§
DM1g

DM11Y
DMLy
oMLY

Q DRAW RV PG Y

DM1y
DM11
DM1g

DMiy
DM1y
DMLy

DM11
DLES!
DMyy

M7836
M7837

M7838
M7836

M7837
M7836

M7837

M7836

M7837
mM7836

M'837
M7836

M7836
M7837

M7837
M7836

[S

[ SN

| S Nl

[ S

21=MARe7S
REMARKS

10=6/8

6=0/8

6=0/8

{{=0/8

11-2/8

11278

12+2/8

11=6/8

21=MARe7s

REMARKS LENGTH

11678

11=0/8

12«0/8

3=0a/8

4=6/8

6=6/8

6=6/8

Sep/8

6+6/8

3=6/8

7=2/8

11153

LENGTH EXCEPTIONS

1»PIN RUN
{=PIN RUN
{«<PIN RUN

1=PIN RUN

11153

EXCEPTIONS

PAGE 24
RUN
NUMBER

251
253
253

254
254
254
254

255
255
2595
255

256
56
456
256

257
258
259
263

261
261
261
261

262
262
262
262

263
263
286)
263

264
264
2643
264

PAGE 2%
RU
NUMIER

267
26
28
26

26
26
26

26

26"
26
28
26

26’
26
26

26«
26¢
26¢

272
27¢
279

271
27}
274

272
272
272

273
273
273

274
274
274

275
275
275



e 6 o o ¢ o ¢ o o

¢ © o6 & o6 H o & 6 o o O

DVii.P2

RUN

NPR
NPR
NPR

NPR
NPR
NPR

NPR
NPR
NPR
NPR

NPR
NPR
NPR

NPR
NPR
NPR

NPR
NPR
NPR

NXM
NXM
NXM

our

ouT
out
ouT
ouT

RAM
RAM
RAM

RAM
RAM
RAM

RAM
RAM
RAM

NAME

DATO
DATO
ODATO

DATO
OATO
DATO

DATO
DATO
DATO
DATO

)
()
6

a7
¢
A1

RE
RE
RE
RE

TxT

X

G
G
d
G

CLX
CLn
CLK
CLK

c e

OPERATLION L
OFLRATION L
OPERALIION L

S1LD
s1Lo
siLe

STA1
STAT
STAT

H
L}
"

LDw
Low
LOw
LOw
Lo~

w1

- g Sy

vO
‘\‘O
~0

FE
RE
RE

ouvTPUT
ouTPUl
UTeU

JUTIPJT
JUTPUT
QLTIPUT

QUYPULT
UTPULT
JureuT

DVi1,F2

RUN

«AM
RAM
RAM

RAM
RAM
RAM

RAM
RAM
RAM

RAM
RAM
RAM

RAM
RAM
RAM

RAM
RAM
RAM

RAM
RAM
RAM

RAM
RAM
RAM

RAM
RAM
RAM

RAM
RAM
RAM

RAM
RAM
RAM

RAM
RAM
RAM

NAME

QUTPU

T

JUTPUT

JUIPU

QUTPL
ITPU

T

T
T

JLTIPVi

ouTPLT
Juleul

aulpl

T

JUTPLT
ouTeL]
QUTIPUT

JUIFLT
JL1FLT
oQuUTPUT

ouIPUT
QUTFUT
ouTPLT

AuTPLT
oLTRPUT
ouTeUul

ouTPlT
ouTelT
QUTPUT

oureul
ouTPUT
QUTPUT

QuUlIPUI
OuiPUT
ouTeur

QUTPUT
QUTPUT
QUTPUT

QUIFPUT
ouUTPUT
ouTPUT

T

1
T

P
P

3

v
26

o

1
a1
o

22
¢2
a2

3

93

L)
"

v)
3

4
eq
e

4y
2%
1)

8]
ré
06

"1
wl
a7

Jb
8
o

AVAIL ™
AVAllL n
AVAIL H

Retw CLK L
REG CLx L
REG CLx'L

TITX

P g ¢

=

e

be i~ o X P> dip- e § - - & - S 3 3 x

P - 4

A/P

R/P

HND2b4% ,V23(23) ©5/24/74

FIn
NANME

R 21
Cwiitg

Cv3Ut
Fit2N2

A2y
LR
D 3I2

EvIT2
Fv Ik

na3K2
FvaJdl

nAIPY
RAGRY

Fe 3Ky
FAgJI2

EUING .
Deriu2
bagu?
Fu9J2

AP4H?
Fe2D1

BC4Al
En2J1

Co4vy
EA202

PIN
NAMF

Criva
Ea2L1

BR4K2
Nw2Vv2

ca202
Cualy

Lv4cCt
€V2E1

Rid 211
Du4dAl

An4L2
Ev2K2

AN4E2
Ea2L2

AV4R2
Ev2E2

RA4D2
E@2P2

A4CH
FA?V‘

AV 2N1
E?4F Y

AL2PY
DW4KR1

ORDER
PIN

PIN

BAY =
ORNDER

{=¥1
1=v2
1

1=21
142
1

1e21
1=v2
1=¢3
1

e

1=22
1

191
1=22
1

1=21
1222
1

1=
1=22
1

1=01
1=012

{=23 -

1=04
1

1=921
1-02
{

1-01
102
1

1-01
1=02
1

HNC28R ,V23(23) ©5/24/74
ORDER

BAY =
ORDER

101
102
1

1=01
1=02
1

1=01
1=02
1

1=-01
102
1

1=01%
1202
1

1=41
t=02
1

=021
1=02

1

1=01
1-72
1

1=21
1=02
1

1=21
1=£2
1

1=21
1202
1

1=01
1002
1

Q

DRAw RV PG Y

MT7836
M7837

mM7837
M7836

w7836
M78138
M7837

M7838
M7837

M7837
m7838

47837
M78138

M7837
M7638

DM1Y
DM1t
DMiy§
DM1}

M7838
M7836

M7838
M7836

M7838
M7836

Q@ DRAW RV PG Y

mM7838
M7836

M7838
M7836

M7836
M7838

M7838
M76836

M7R36
M7838

M78138
M7B136

M7838
M7836

M78138
M7836

M7838
M7836

M7838
MT7816

M7838
MT7838

M7816
M78138

X

X

LS N ]

21=MARe7S
REMARKS LENGTH

S=6/8

Te0/8

12-0/9

4=4/8

5=p0/8

4=0/8

Jeo2/8

17=08/8

13=-0/8

11%2/8

1=6/8

21*MAReS

REMARKS LENGTH

T=2/8

9=0/8

422/8

Se4/8

7=4/8

13-2/8

13=6/8

12+2/8

14=4/8

17=6/8

12=2/8

11=0/8

14153
EXCEPTIONS

11153
EXCEPTIONS

PAGE 26
RUN
NUMBER

276
276
27¢

21
21717
217

278
278
278
278

279
279
279

283
282
289

281
281
281

282
202
282

233
281
283
283
283

284
284
284

285
285
285

286
286
286

PAGE 27
RUN
NUMBER

287
287
287

288
288
288

289
289
289

292
299
299

291
291
291

292
292
292

293
293
293

294
294
294

29%
295
295

296
296
296

297
297
297

298
298
298



® & & o o

OVilate¢

RUN

RAM
RAM
RAM

RAM
RAM
RAM

RAM
RAM
RAM

RAM
RAM
RAM

RAM
RAM
RAM

RAM
RAM
RAM

RAM
RAM
RAM

RAM
RAM
RAM

RAM
RAM
RAM

RAM
RAM
RAM

RAM
RAM
RAM

piM
RAM
RAW

NAME

ouvreur
OUTIPUT
QUTPUT

ouUTPUT
QUTFUT
ouTPUT

QUTFUT
oUTPUT
OUTPLT

ouTPLY
oUTPUT
ouTPUT

QUTPUT
QUTPUT

OLTPUT

USIDATA
UNICATA
UNLCATA

URIDATA
UNIDATA
UNIDATA

UNIDATA
UNIDATA
UNIDALA

UN]IODATA
UNICATA
UNICATA

UNJDATA
UNTOATA
UNIDATA

USIDATA
UNIDATA
UNICATA

JNIDATA
UNIDALA
VAMIDATA

ovit,.P2

RUN

RAK
RAM
RAM

RAM
RAM
RAM

RAM
RAM
RAM

RAM
RAM
RAM

RAM
RANM
RAM

RAM
RAM
RAM

RAM
RAM
RAM

RAM
RAM
RAM

RAM
RAM
RAM

RAM
RAM
RAM

RAM
RAM
RAM

RCV

NAME

UNIDATA
UMIDATA
UNIODATA

UNIDALA
UNIDATA
U~IDALA

UMIDATA
UNIDATA
UNICATA

UNIDATA
UNIDAIA
UNIDATA

UMIDATA
UNKIDATA

UNIDATA

ynipala
UNINATA
UNIDATA

UnMICATA
UNIDATA
UNIDATA

UNIDATA
UNMIDATA
UNICATA

UrIoaTa
UNIDATA
UNMIOATA

UNnTG.TA
UMIDATA
UNIDATA

UNIDATA
UNIDATA
UNIDALR

IN O B

14
14
14

15
15
18

16
16
16

17
17
17

OAT

o0
NS

¢t

B |
1
(3!

e2
V2
2

¢l
")
v3

¢4
V4
¢4

-]
@S
(-

()
Fd]
[ J

~
L

7
7
(o]

de
e
¢9
V9
°9

1¢

~xx

XX

L]

A

H
[}
"

Tz I

T X x

h - 4

CLK H
DATA CLK H
OATA CLK n

A/P

HAP28%,V23(23) ¥h/724/7174
A/P PIN

NANME
BU2C1
Ev4D2

AV2R2
[ 3K -3}

Ad2L2
EV4F2

AP2T2
EQ4r1

DAILY
DVW4gH2

Al
FU3Fy

Av4dnmy
Felu2

B 4Fy
EVISt

B4l
Evr3U1

Avn4pPy
FeIng

Avd4Ly
Folluy

AP4Fy
FvicCt

ORDER
PIN

BAY =
ORLER

1=a%

1=p2

1=t
1202
1

1=21
1-02
1
101
1=92
1

tept

HeD286,V23(23) ©85/724/74

PIN
MAME

A4}
FadJt

AR4HY
ER3PY

" Ap4DY
EV3P2

AC4B1
Frds2

AC4E1L
Fru3H2

Fu3vy
Fn4dl

Fe3lLt
FedHy

EP3vVe
FR4Fy

Er3R2
Frdry

FwiBl
Frdng

Frin2
Feriut

BeSF2

ORDER
PIn

BAY =
ORDER

1=01.
1=02
1

1=01
1-02
1

1201
1202
T .

1=}

1=22
1

1-01
n=N2
1

1=-01
1=02
1

1-01
1=02
1

1-01
1=02
1

1=01
102
1

t=01
1=42
1

1=21

1=¢2
1

Q DRAW RV PG Y

M7836
M7P38

M7836
M7838

M7836
mM7838

M7836
M7838

M7837
7838

M7B38
17837

m7838
M78137

M78138
N78 )Y

mM7838
¥7837

M7838
mM7837

“®7838
n71837

M7838
M7837

Q DRAW RV PG Y

M7838
M7837

M7838
M7837

M7838
M7837

M7838
M7837

M7838
M7837

M7837
M7838

17837
M7838

M7837
M7838

M7837
M7838

M7837
M7838

M7837
M7838

M7839

X

X

21=MARe7S
REMARKS LENGTH

12-6/8
11=6/8

12=6/8

12-9/8

3-2/8

15«4/8

{16=4/8

11=4/0

11=4/8

15«0/8

16«6/8

15-4/8

21=MARe)S
REMARKS LENGTH

19«6/8

13=6/8

14=2/8

17=4/8

16=0/8

3=6/8

3-0/8

3=6/8

4=~6/8

Je6/8

2=6/8

11153
EXCEPTIONS

°

11193
EXCEPTIONS

1=PIN RUN

PAGE 28
RUN
NUMBER

299
299
299

oo
jeo
oo

3oi
o1
301

jo2
302
3o

303
jes
343

3e4
34
Jes.

30%
305
ies

306
3ae
Jes

ian
3
307

o
jas
3os

309
3o9
jos

312
312
312

PAGE 29
RU%
NUKGER

311
i
31

31
31
310

3t
3
3t

314
314
314

315
e
D

k J §4
1€
316

317
3t
317

318
318
318

319
319
319

j2e
320
329
321
32y
324

322



OVit,P2

RUN NAME

RCV
RCV
RCVY
RCV
RCV
RCV
RCV

RCV/
REYD
RCVD

IN
IN
IN
I
IN
N
1t
I
I
I
1~
} Q1
)

v
H

I

a1
n2
23
Ve
as
ae
a7
oe
(]
1
11

12
13

14

1%

CHAR
CHAR
CHAR

RDE 20}

RDE dde.7

RDE ARey,

H

H

sAITING K
sAITING h
aALTIMNG H

H

]

n

RDE 12=15 o

READY 1
READY [V
READ( 1%

DVii,P2
RUN NAvE

RECEIVED
RECELIVED
RECEIVED
RECELVEN
RECEIVED
RECELIVED

RECEIVLR
RECEZIVER
RECFIVER
RECEIVER
RECEIVER
RECELVER

RECFIVED
RECEIVEF
RECE[VER

lJ
L
L

OATA
DATA
CATA
DATA
OATA
OATA

FLAG
FLAG
FLAG
FLAG
FLAG
FLAG

FLAG
FLAG
FLAGL

RECVY
RECV
RECV
RECVY
RECV
RECV

RECV
RECV
RECY
RECV
RECV
RECY

RECV
RECY
RECV
REC!
REC v
RECV

RECV
RECV
RECV
RECV
RECV
RECV

CATA
CATa
vATA
NMATA
UCATA
NATA

LATA
CATA
TATA
CATA
DATA
DATA

DATA
0ATA
DATA
DATA
CATA
CATA

PATA
DATA
DATA
CATA
FATA
AT

e

¢3
¢3
")
3

ENABLE
ENABLE
ENABLE
EHABLE
LNABLE
ENABLE

[wl ol al afl ol o

2AITING
AA1TING
AAITING

[l il ol ol Sl Ccr-rrocrC - | oulE Sali ol ol el ol

rcCceeor

I

T XTXITTIT

A/F

HND288,V23(23) 05/24/74
A/P  PIXN

LAME

BASNY
-1,V
Bi5KY
BwoF 2
byhD
BithK2
prexy
B2TF2
br1D}
BITK2
RCTKY
BVBF2
Be8BD1
BreK2
BrEKy
E04n2
FR2Aal
Fesut
FOo6U}L
FTu)
Fub Ul

Dwél1
Fe2K2

ORDER

"PIN

’

BAY = WU DRAW

ORCER

1=01
1=02

1=y
1e22

HND28E,V23(23) 05/24/74

Pl
NAME

coBN2
ChIN2
Cabn2
CwSn2
FA2R2

FR2K1
FasM2
Feom2
Frim2
Fug12

EvaK2
Fe2J2

prang
FirsP2
FueP2
Fv1pP2

FeRP2

Fr2ng
FASN2
Febng
PIN2
FURh2

Fo2d1l
FeSPY
[ X1
FvP1
Fo8Pl

Fv2F1
FvS"1
Frety
[ 25 KB}
FeB'vi

ORDER
PIN

BAY = Q@ DRAW
ORDER

1=01
1=02
1=03
1=24
1=0%
1

1=01

1-02

1=03 -
1=24

1-05

1

1=21
1=22
1

{=}
102
1=¢3
1-24
1=2%
1

1«21
1222
1223
1=04
1-25
1

1=01
1=22
1=03
teidd
{=05
1

1=21
1=02
i=2)
1=04
1=4%
1

RV PG ¥

M7839
M7839°
M7839
M7839
M783§
M78139
7839
17839
M7839
M7839
M7839
M7829
M7839
M7839
M7839
M7838
M7836
M7839
M7839
M7839
M7839

M7838
M7836

RV PG Y

M7839
M7839
M78139
M7839
M7836

M7836
M7839
M7839
M7839
M7839

M7838
M7836

M7836
M7839
M7839
M7839
M78139

M78136
M7839
“7839
M7839
M7839

M7836
M7839
M7839
M7839
M7839

M7836
M7839
M7839
M7839
M7839

”00*‘”’

21 *MARe?S
1 REMARKS LENGTH
1
4-2/8
1
Te6/8
. 23=MAR=17S
Z REMARKS LENGTH
19=4/8
1
2
1
2
12«4/8
1
5-2/8
1
2
1
2
12-0/8
1
2
1
2
12=2/8
1
2
1
2
12=2/8
1
2
1
2
12=4/8

11153

EXCEPTIONS

1=PIN
1=PIN
l'PINl
1=PIN
{=PIN
1ePIN
1=PIN
{=PIN
1=PIN
{eP.N
{=PIN
t=PIN
1=PIN
1=PIN

1=PIN

1=PIN
{=PIN
{=PIN
1=PIN

11153

EXCEPTIONS

RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN

RUN

RUN
RUN
RUN

RUN

PAGE 130
RUN
NUMBER

323
324
325
326
27
32¢
329
la
331
332
333
334
33%
336
337

338
338
338

338
342
341
342

34)
143
33)

PAGE 11
RUN
NUMBER

344
344
3144
344
344
344

345
345
345
345
345
345

346
346
346

347
347
347
347
347
347

148
48
348
348
348
348

349
349
349
349
349
349

1592
3s5@
5592
350
359
352



DVi1,P2
RUN NAME

RECV OATA
RECV DATA
RECV DATA
RECY DATA
RECV DATA
RECV DATA

RECV DATA
RECV DATA
RECV DATA
RECV OATA
RECV DATA
RECV DATA

RECV DATS
RECV DATa
RECV DATA
RECV DATA
RECV DATA
RECV [ATA

RECV DATA
RECY DATA
RECV DATA
RECV DATA
RECV 1"ATa
RECV "ATSA

REQUEST ©
REQUEST b
REQUEST »

RESYNC 1

24
04
34
P
2
34

L-a il ik ol o

—
<

T

25
(4.}
"5
5
(4]
¢S

[l il ol o il o

b
L
o6
0o
7‘6
a6

[ ol wi ol ol ol o

a
a?
Ll
¢?
A7
a7

Lol ol o S o =

g o
usS
us ¢

Ve

e
RESYNC 1 “i(2)

RESYANT
RESYNC 1
RESYINC
RESYNC 1

RESYNC |

DV11,P2

RUN Nawmt
RESYNC 1
RESYNC
RESYNT 1
RESYNC
RESYNC 1
RESYNT 1
RESYNC 1
RESYNC 1
RESYINS 1
RESYNT 2
RESYNT 2
RESYNC 2
RESYNC 2
RESYNC 2
RESY:C 2
RESYNT 2
RESYNC 2
RESYNT 2
RESYNT 2
RESYNT 2
RESYNC 2
RESYNC 2

RESYNT 2

22(¢)
v3(e)
f4(0)
5(¢)

fH(V)

e7(¢)
48(¢)
"9(¢)
tv(e)
11(L)
12(2)
13(0)
14(v)
18(v)
20

M)

/12(0)

v3e)
Aq4(0)
AS(¢)
76 (¢)
n1(e)
23(Q)
f9(v)
14(¢)

11(e?

‘12(€)

13(9)

A/P

A/P

HND2R6,V23(23) 05/24/74

Pl
NAME

Feal2
F?8351
Fr6Sy
Fal1S8}
FvB881

Feav2
FO5R1
Fo6R}
FeYTR1
FrBR]

FA2n2
FnsJi
Feodl
Fe1J)
FvBJi

pv202
FusH1
FueH1
FoTH)
FO8H1

823F2
Cu451
Co5v2
BOSH2
DA5N2
CO5K2
ce6v2
Buo6H2

DU6N2

ORDER
PIN

BAY =
ORDER

1-01
1222
1-23
1=24
1-05
.

i=021
1=022
1-23
1=04
1°25
1

1-e1
1=02
1=03
1-24
1=a5%
1

1=21
1=22
1-03
1=04
1=05
1

1=21
1«02
1

MNO248,V23(23) 05/24/74

pI
NAME

CY6K2
Cniv2
BNTH2
OVTIN2
CeIK2
C2EV2
BPEN2
NRRNZ
CA8K2
coasn2
COSF2
DSR2
Cuw5M2

DR6ix2

vaFZ'

DVWER2
Cvov2
o702
CelF2
D¢7R2
Cv7#2
DUEN2

CedF2

ORDER
PIN

BAY =
ORDER

Q@ DRAW RV PG Y

M78136
M78139
»7839
M7839
M7839

M7836
M7839
M7839
M7839
M7839

M7836

X

M70839 -

M7839
M7839
M7839

M7836
M7839
M7839
M7839
M7839

47837
M7838
M7839
M7839
M7839
M7839
M7839
M7839
47839

Q DRAW RV PG Y

Mf839
M7839
M7839
M7839
M7839
M7839
M7839
M7839
M7839
M7839
ﬁ7939
mM7839
M7839
M7839
8;939
M7839
M7839
M7839
M7839
M7839
M7839
M78139
M7839

X

W) == B N =) e

BN SN S

LS SR

2

REMARKS

REMARKS

21<MAR=17S
LENGTH

12=0/8

12=2/8

12-0/8

16=6/8

6=0/8

21=MAR®7S
LENGTH

11153

EXCEPTIONS

{=PIN
1=PIN
t=PIN
1=PIN
t=PIN
1=PIN
1=PIN

RUN
RUN
RUN
RUN
RUN

RUN

11183

EXCEPTIONS

1=PIN
{=PIN
1=PIR
{=PIN
1=PIN
1=PIN
{orliv
{=PIN
1=PIN
1~PIN
{=PIN
1=PIN
1=PIN
1*?1N
1=PIN
1=PIN
l-PIF
1=PIN
1=PIN
1=PIN
1=PIN
1=PIN
1=PIN

RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RIN
RUN
RUN
RUN
RUN
RUt
RUN
RUN
RUN

RUN

PAGE 32
RUN
NUMBER
351
351
384
351
351
351
352
352
352
352
352
352
353
3%)
353
383
183
383
354
354
354
354
354
354
355
355
355
356
357
358
359
360
361

36?2

PAGE 113
RUN
NUMBER

368
369
37¢
371
372
373
374
375
376
377
378
379
382
38t
382
383
384

385



I

DVii,P2
RUN NAME

RESYNC

RESY
RESY
RESY
RESY
RESY
RESY
RESY

NC
NC
N
NC
nC
NS

NC

RESYNT

RESY
RESY

NC

NC

RESYNC

RESYNC

RESYNC

RESYNC

RESYNC

RESYNC

RESYNC

RESYNC

RESY
RESY
RESY
RESY
RESY
RESY

RICR

RICR
RICF

bv11t

L1
NC
NC
NC
NC

NC
L
L
L

W P2

2 14(d) H

2 15(9) H

PULSE
PULSFE.
PILSE
PULSE
PULSE
FULSE
PULSE
pPULSE
Pl SE
OULS&
PuULSF

pul St

oyi SE

PUL St
pul. St
PULSE

PULSFE
PULSE
PULLSE
PuLSE
PULSE
PULSE
PULSE

oCr L
oCK L
oCx L

RUN NAME

RIRR
RIRR
RIRR

RIRR
RIRR
RIRR

RIRR
RIRR
RIRR

RIRR
RIRR
RIRR

RIRR
RIRR
RIRR

RIRR
RIRR
RIRR

RIRR
RIRR
RIRR

RIRR
RIRP
RIRR

ROM
ROM
ROM
ROM

ROM
ROM
ROM
ROM

ROM
ROM
ROM
ROM

R
)
A

)
#1
21

22
22
A2

43
3
)

e
24
PR )

)
¢S
a5

(]
4b
N6

o7
27
ar

DATA ¢
DATA ¢

DAT
OAl

A v

A e

OATA M
ODATA *{
DATA i
DATA 4y

DATA ¢2
DATA #2
DATA 22
DATA ¢2

TIIITI T3IIXIX

IFY XX

v
el

»
\g

)
4
w8
9
19
1
12
13
14

[l ol sl ol il ol

L

L

| . S

A/P

A/P

HND288,V23(23) R5/24/74

PIN
NAME

GvwARY2
Chgr2
CwSL2
OP5K2
0eSJ2
ALY, ]
reeL2
CreK2
Dp6J2
DneHZ
DBTL2
DUTK2
CH792
DATH2
teeL2
DVBK2
bes.J2
D2RH2
An2CH
CP4E2
NeSF2
1e6F2

DR7F2
DOBF2

BR4E2
Do3Dt

PIN
NAME

EP2N1
Fring

DeIRY
Ex2M2

no3ag
E®2R2

0e3Ed
rv.201

A2
Felde2

Av2R1
Fving

ka2u
nDe3ny

AP21'2
FOIR2

vu4Cl
v3Cy
Fa2vy

ae4ny
DW3IL2
Fu2ng

b 4D2
L3
Fe2v2

ORDER
PIN

PIN

BAY =
ORDER

1=01
1=02
1=03
1-24
1=05
1=06

1=014
1=02

HNNZRB,V23(23) €5/24/74
ORDER

BAY =
ORDER

1=01
1+02
1

101
1=02
1

1-01
1=02
1

1=21
1=02
1

1=21
1202
1

1=21
1=22
1

1=21
1=22
1

=21
te?2
1

1=91
1=02
1=03
1

1=01
=22
1=e3
1

121

1-02
1°93
1

Q

DRAWN RV PG Y

M7839
M71839
178139
“7839
M7839
M78139
M7839
M7839
M78139

- M7839

L d

M7839
M7839
.M7839
M7839
M7839
M78139
M7839
M7839
17836
M78138
M7839
M7839

M7839
M7839

M78138
M7837

Q DRAW RV PG Y

M7838
M7837

M7837
M7836

M78137
M7836

M78137
M7836

M7836
M7837

M7836
M7837

47836
M7837

M7836
M7837

M7838
mM7837
M7836

M7838
M7837
m1836

mM7838
M7837
47836

X

X

i

) e ) e

2

: 2§ *MARTS 11183
REMARKS LENGTH EXCEPTIONS
{=PIN RUN
{ePIN RUN
{=PIN RUN
{=PIN RUN
{=PIN RUN
{=PIN RUN
{=PIN RUN
{=PIN RUN
{=PIN RUN
{ePIN RUN
{«PIN RUN
{=PIN RUN
1=sPIN RUN
{=PIN RUN
{ePIN RUN
{=PIN RUN
{=«pPIN RUN
1=PIN UN
22°2/8
T6/8
21=MAReT7S 11193
REMARKS LENGTH EXCEPTIONS
4e4/8
6=2/8
6e4/8
Te6/8
14-6/8
15=4/8
9=6/8
146/8
16=4/8
17-0/8
17+4/8

" PAGE 34

RUN
NUMBER

386
387
388
389
390
3914
392
393
184
395
396
39
3ge
399

409
441
482
403

404
404
404
404
404
404
404

4925
4095
405

PAGE 35
RUN
NUMBEK

4086
426
406

427
407
407

408
408
408

409
449
409

410
412
412

411
411
411

412
412
412

413
413
413

414
414
414
414

415
415
415
41%

416
416
416
416



PR
RUN

ROM
ROM
ROM
ROM

ROM
ROM
ROM
ROM

ROM
ROM
ROM
ROM

RO™
RO
ROM
ROV

ROV
ROV
ROM
ROM

ROM
RO~
ROv
RO

ROM
oM
ROM
ROM

ROM
pou
ROM

ROM
ROV
ROM

RO¥
ROM
ROM

1.P2
NAME

DATA
DATA
DATA
DATA

DATA
DATA
DATA
DATA

DATA
DATA
OATA
DATA

DATA
DAl
OATA

DATA

LR
hTY £
DAl
oara

OAla
JAl4
OATA
IR S

JAla

DATA

VA3l
VAla

VATA
JATA
OATA

JATIN
R )
OATA

OATA
OATA
DAT2

OVii,P2

RUN

ROM
ROM
RO
RCO™
RO™
RO
RO
ROM
ROM
RX
RX
RX
RX
RX
RX
RX
RX
RX
RX
/X
RX
RX
RX
RX

RX

NAMF

DATA
DAlA
OAIRA
OATA
DATA
DATA
DATA
DATA
OATA
CLOCK
CcLOCK
CL2Cx
TLOC
SLOCK
gLocx
CLOCA

cLocCx

CLOCK «

CLOCKX
CLOCA
CLOCK
CLOCH
o Aalely
TLOCK

CLoOCr

23
3
3

A

24

24
e

~
«

!'S

12
12
12

13
1)
13
14
14
1%

1
19

11
12
13
14

15

SCR 20 H

SCR 22 H
8CR ¢ w

I xTIxTY

FITITXIX

T I3 3 I 3T 1 > S S G- 4 TI XX

TT T2

HMD268,V23(23) ©5/24/74

A/E  PIN
NAME

RA4L1Y
312
Fn2S1

CPr4R2
Sn2vy
FwitE2

CTA4EN
k21?2
Fo3st

Cvikt
Ev2U1
Fvniag

Cedn?
CveS2
FIMD

A 2A1
tvdD}
LV 3K2

Av2Bl
Ev4Al
FA3IM2

C¢4qu2
Fel3L2

Dv4B2
Fe3F2

EQ4R2
Faivg

ORDER
PIn

BAY =
ORDEP

1=01
1222
1=43
1

1=21
1=v2
IALR
1

1=
l'v'?
1=43
1

141
1=22
1=2)
1

{=n1
1222
1=23
|

1=/}
1292
1=)
1

1=21
1=¢2
1=-23
1

101
1-22
1

1=21
1=02
1

1-01
192
i

HND28BE8,V23(23) 05724774

A/P  PIN
NAME

£E4852
Feiva

E@3V2
E€431%

EC3LY
FUQE2
DrSE2
CASE2
IA8S52
C¢sSP2
U26E2
Ceobk2
D682
CwbP2
D7E2
Cn1r2
0752
Cu7F2
POBE2
CvHE2
ORRS2
CvweP2

EQ3F1
FOqAt

ORDER
PIN

BAY =
ORDER

1=014
1=02
1

1-01
1=02
1

11
1-22
1

1=21
1=022

Q@ DRA®x RV PG Y

M78138
M7837
M7836

MT7838
M7836
M7837

M7838

M7836
M78137

M7838
M7836
“78137

MT7838
M7836
M7837

M7836
mM7838
mM7837

M78386
... M7838
- M7837

M7838
M7837

mM7838
mM7837

mM7838
©7837

Q DRAW RV PG Y

M7838
M7837

M7837
M783¢8

N7837
M7838
M7839
M7839
M7839
M7839
M7839
M7839
M7839
M7839
M7839
M7839
M7839
M7839
M7839
M7839
47839
47839

%7837
M7838

X

X

-~

-

z

21=MAR=Sy
REMARKS

16=2/8

12=4/8

14-2/78

12=6/8

1)=06/8

{17=0/8

16=6/8

9-6/8

8-2/%

S=a/8

21°MARe1S
REMARKS LENGTH

S=6/8

26/8

Je2/0

4=6/8

11153

LENGTH EXCEDPTIONS

1115)

EXCEPTIONS

1-PIN
1ePIh
1=PIN
1ePIn
tepP:
1ePIN
1=PIN
1=PIN
1=PIN
1=PIn
{ePIN
t=PIN
1=PIN
1=PIN
1=PIN

1=PIN

RUN

P
(54
<

RUN
RUN
RUN
RUN
RUNM
RUN
RUN
RUN
RUN
RUN
RUN
RUN
RUN

RUN

PAGE 136
RUN
NUMBER

417
417
417
417

418
418
418
418

419
419
419
419

422
422
42¢
42¢

421
421
421
421
422
422
422
422
42)
423
423
423
424
424
424
425
425
425
426

426
426

PAGF 37
RUN
NUMBER
427
427
P
425
a2¢
426
429
420
426
437
431
432
433
434
438
436
437
438
439
“a
4y
442
443
a4s
443
446

446
446



e 6 6 © o o ©o o O &6 °o o o °© o O©o O O o o OO O ©°© O°© O O 9 o 9 o

DV11,P2 HND2RB,V23(23) 2%/24/74 " 21eMAR=7S 11153 - PAGE 38
RUN NAME As? PIN ORDER BAY = G DPAwW RV PG Y X 2  REMARKS LENGTH EXCEPTIONS  RUN
MAME PIN ORDER NUMBER
SCR 21 H XETS) 1oy M7837 1 441
8CR 21 H Fe4F2 yed2 M7838 ' 447
S8CR 21 H ¥ 3e4/8 447
SCR 22 M EN3INY 1oy M7837 1 448
SCR 02 & Eduy {02 M7838 448
SCR 22 H 1 44/8 448
SCR 33 L DE4R2 1o M78138 1 449
cR AL EadEL 102 M7837 449
sCR Y L 1 4e0/8 449
SCR 24 ¥ DV4J1 1e0 M7838 1 459
SCR 34 H E03AY 1e02 M7837 LY
SR 24 N 1 4e2/8 4S9
SCR 2% & DO4K1 1=01 M7838 1 453
SCR 2% H FOIN2 102 M1837 451
scR 2% ™ 1 8=0/8 451
SCR 27 - Le3Ivy 121 47837 1 432
SCR A7 M Fr2si 1-22 M7836 453
SCR AT ) 1 Se6/8 452
SCR A% = AC3V2 1eg1 M7837 { 453
L IR LI L24K 192 M7838 453
SR a% ¢ 1 11e6/8 451
SR 11 - BU3IP2 1=01 M7837 1 454
8CR 11 4 _ tv4Ly 122 M7838 454
Y4 BERI - : 1 18+0/8 454
SELEST » =~ EP182 1epy oMLY | 439
SELEST & ~ FUOF2 122 DMLY ) 435
SELFIT » - 1 12/8 455
SELEZT 2 = EA1T2 1=01 DMit 2 4506
SELEZT 2 = DULT2 1=02 DM1 4 1 456
SELECT 2 = , Dv9T2 1=23 DM11 2 450
SELEZY 2 « Fe9L2 1=04 DM1Y 456
SELEST 2 - 1 17678 S
SERTAL o1 v L Av5J2 M7839 {=PIM RUN 437
SERIAL oLl D1 L ANSHY 7839 {=PIN RUN 458
Y AR ILY D288 ,V23(23) B5/24/74 _ 2t{edAR=TS 11193 PAGE 38
RUN NAMS A/P PIN ORDER BAY = @ DRAW RV PG Y X Z  REMARKS LENGTH EXZEPTIONS  RUW
NAME PIN ORDER NUMBER
SERIAL Mul »2 L AWST? M7839 ' fePIN RUN 459
SERIAL 3u) 03 4 AVSH2 ‘ ' M7839 1ePIN RUN 462
SERIAL 09T v4 L Av62 47839 t1ePIN RUN 461
SERIAL HUT /8 L Av6BY M7839 1=PIN RUN 462
SEPIAL OUI ©b L ARGT2 M7839 1=PIN RUN 4¢)
SERIAL o1 7 L BveH2 M7839 1=FIN RUK 464
SERIAL "4 'F L AvTJ2 - M7639 tePIN AUK 465
SERIAL 721 29 L AR7B1 M7839 1=FIN HUN 466
SERTIAL 1 t¢ L AvTT2 M7839 1ePIN RUN 467
SERIAL .3 11 L A T2 M7839 t=PIN RUN 468
SERIAL 21 12 L AsRI2 M7839 1ePIN RUN 469
SERIAL .u) 13 L ABR1 M7839 fepPIN RUN 4172
SERIAL ~uY 16 L AVRT2 M7839 1ePIn RUN 471
SERIAL J2u1 15 L AVAH2 M1839 1ePIN RUN 472
SEY TVARK L C4b2 1=01 M7838 1 47)
SET TvARK |, CrS12 1=02 M7839 2 473
SET Trasr L Ca6l2 1=63 M7839 H 47)
SET THAFS L CrIti2 1=04 M7839 2 473
SET Tvaur L CuRlz 1ees - M7839 41)
SET Tvhur L 1 12=4/8 473
SET/ZLEAR 23 L cvant 1e0d - M7838 1 474
SFT/SLE:- o3 L He3H2 1202 M7837 274
SET/SLEAS 03 L 1 5a6/8 474
SET/CLbak 34 | cran 1=01 M7838 1 475
SET/2LEAR o4 L Feau2 102 M7836 475
BET/CLEAR o L ) 1 11278 475
SOURSE €Lf & suevd L 8e8Jy M7839 1ePIN RUN 476
SOURZE Cit A va=v1 L BAeJ M7839 1=PIN RUN 477



TC0 @8

DVil1,P2
PUN NAML

SOURCE
SOURCE
SOURCE
SOURCE

SOURCE

SOURZE ¢

SR8 42
SRS a¢
SRS ¥4
SRS &
SRY v
SRS A2
SR8 A2

cLN
CLn
cLn

J 3 47

&

T 1

SR8 21

SRS 21
SR8 ¢}
LLE B
$:-8 M
SPS M
SRS

SRS 22
SRS 22
SRS 22
SRS 22
SRS 22

8RS 22
8RS 22
SR8 22
SRS 42

SRS )
SR8 )
SRS 2}
SRS 43
SR8 2}

DVii,F2

[ el auliiend 2 L T 1t ¢ =

2 T X%

RUN %AVMp

SRS 2)
SR8 23
SRS
SRS )

SR 24
SRS 2P
SRS AR

~ e

L3

SR8 ?9 ~

SR8 29
SRS 29

SR8 12
SRS 1
SR8 12
SRS 1!
SRS }

SRS 11
SYSTEY
SYSTE™
SYSTE™
SYSTEV
TC0 2
1C0 At
1C0 82
10 23
0 24
o 28
T20 J¢

$o0 &7

“OLF

vyl E

08=11
12=15%
20=0)
wqen?
¢Reld

12=1%

ﬂﬂ':)

e

wOlE el

sk 12-19

]

L

Iz

AspP

R/P

HND28H,V23(23) 05/24/74

PIN
NAME

RYTJY
HARJI
ReHN2
HON2
By T2
RoprM2

HARM2
B 72
(XS]
FE§M2
Ce4R2
Fv3El

ANET2
AYTIT2
Ar6T2
BAS5T2
RP4MY
Fr3T2

BURR2
RAGR2
BY4T2
EAIRY

beTR2
B¢5R?
Cv4Cy

BYBS2
Be7s2
Bv452
E2382

ORDER
PIN

hAY =
ORDER

t=01
1=22
1=23
l=¢4
1-25
1=¢6

1=01
1=¢2
i=e3
1-04
1=0%
1=-06

1=01
1=22
1=03
1-24

1=01
1=02
1=23

1=-01
1-02
1-013
1=n4

HN(:2686,V23(23) 05724774

PIN
4 AME

B24V2

b¥S5S52
89652

DR4E2
EAIN2

DnaMy
E@IMY

Le4vy
Fv3Ry

DeidF1
FEeldu2
Av5S2
AA6S2
A®7S2
An8S2
FvS5H2
keSP2
EnSJ2
EV502
FooHz
E¢eP2
E¢hd2
E@06D2

Ferd2

ORDER
PIN

BAY =
ORDER

1=01
1=02
1=03

1 .

1=01
1=22
1

1=-21
1=02
1

1=-01
1=02
1

1=81
1=02
1

Q@ DRAw RV PG Y

M7839
M7839
M7839
7839
mM7839
M78139

M783%
M7839
78139
M7839
M7838
M7837

M7839
M7839
M7839
M7839
M7838
M7837

M7839
M7839
..-M78238

- M7837

M78139
M7839
M7838

M7819
M7839
M7838
M7837

Q CRAW RV PG ¥

M7838.

M7839
mM7839

M7838
M7837

M7838
M78137

M7838
M7837

M7838
M7837

7839
M7839

M7839

‘M7839
M78?9
M7839
m7839
M7839
M7839
M7839
M7839
M78139
M7839

X

X

- = ) >e

- Ll S Ko [ S KN S

- ) e

21=«MAR®TS
REMARKS LENGTH

23=2/8

2502/8

17-0/8

7-0/8

16-6/8

21*MAR=T7S
REMARKS LENGTH

Seb/8

6e0/8

Sea/80

722/8

6-4/8

131153

EXTEPTIONS

1=PIN RUN
1=PIN RUN

{=PIN RUN

1=PIN RUN

{=PIN RUN

1=PIN RUN

11183
EXCEPTIONS

1oPIN RUM
{ePIN ﬂbN
1ePIn RUN
{ePIN RUN
jePIN KUN
1=PIN RUN
1ePIN RUN
1=PIN PUY
1*PIN RUN
1=PIN RUN
1=PIN RUN
1=PIN RUN

{=FIN RUN

PAGE 4¢

RUN
NUMBER

478
479
4890
481
482
48)

484
484
484
484
484
4084
483

485
485
489
485
493
485
449

486
486
486
456
486

487
487
487
487
488
488
488

488
488

PAGE 41
RUN
NUMEER
$0¢%
487
48%
48¢
43¢
497
497
491
49!
491
492
492
492
493
493
493
494
438
495
497
498
499
503
521
822
S
504
%05

506



L

e 6 o o o o o o o

DVi1.P2

RUN

TCO
TC0
Tco
1C0
TCO0
TCOo

10

NAME

29 H
1e M
11 M
12 n
13 ~
14

19 n

TMARK v¢

THMARK

~9
-

TMARK #2

TMARK @3

THARK 4

THMARK ¢*

TMARK o

TUARK Y

TUMARR 4

THARK 49

THMARK § .

TYARR 11

THARK 12

TMARE 1)

T™MARK 14

TMARK 18

DV1i,Pi
AUN NAv¥

TP L2

TP EXT Tap

TP FL1Y

TRAN
TRAN,
TRAN
TRA
TRAN
TRA

TRAN
TRAN
TRAAN
TRAN
TRAN
TRAN

TRAS
TRAN
TRAN
TRAN
TRAS
TRAN

TRAN
TRAN
TRAY
TRAN
TRAN
TRAN

TRAN
TRAN
TRAN
TRAN
TRAN
TRAN

TRAN
TRAN
TRAN
TRAN
TRAN
TRAN

tata
reY2
AATS
AY R ¥
SATA
NATR

NAT2
TATA
CATA
SATA
CATA

stTa

“ATS
AT
CAT M

JATA

CATA
"aTa

DATA
OATA
CATA
CATA
DATA
DATA

DATA
DATA
DATS
“ATA
TATA
CATA

NDATA
CATA
CALS
DAYA
VATA
SATA

e

»

o

T
-.. "

.

"1
S|
“1
i
1
.1

9)
Al
&3

¥
5K )
X}
X
4
a4

S
"5
S
S
oS
¢S

s £33 12

4

“ 2 3 21 5 3

A X 33 32 2 11313

X £T 2712

Asp

ANC2me 4 V23(23) 25724774

Pl
\AVE

ENTP2
FlJ2
E*ID2
FIuH2
EvbeP2
;waJZ
EHLO2
CASD2
CuSR2
FA5L2
FeSE2
C26D2
Cve82
Eo6L2
Er6LE2
€»702
Ca182
EWTL2
EeTe2
Ccv8D2
Cvnaa2
EJ6L2

FVBE2

JPDER
PIN

BAY =
ORDER

Hr1288,V23(23) 05/24/74

A/P

PIN
~AVE

wil2
181
(XA 1IN

Co4Hy
Fe$J2
Frod2
Fel1J2
FeRU2

CvieJt
Fr8T2
Fr6T2
P72
FOAT?2

Ccdl2
F>5V1
FaaVy
eV
FeaRYy

ORDER

PIN

RAY =
ORDER

1=21
1=02
1=23
1=04
1=P5

1=¢1
1=¢2
1=¢3
1=724
1 =25

121
1=22
1=83
1=04
t=05

{eidy
=22
1=13
1=04
{=5

1=01
1=22
1=¢3
1=24
1=25

101
{=e2
1=03
1=24
1=0P%

Q

qQ

DPAW KV PG ¥

7839
M78139
M7839
MT7B39
MT839
v78139
M7839
M7839
M7839
M7839
M7839
M7839
M7839
M7839
M7839
M78139
M7839
M7839
M7839
M7839
M7839
M7839
M7839

DRAW RV PG ¥

oM1d
DM1t
DM11Y

M7838
M78139
M78139
M7839
mM7839

M7838
M7839
M7839
M7839
M78139

M7838
M7839
mM7839
M7839
M7839

M7838
M7839
M78139
47839
#7839

M7838
“7839
47839
M7839
M7839

M7838
M7839
m7839
M78139
mM7839

X

X

z

(SRS [SE W S N = B == [N R S N [ S XN SR

N e N e

REMARKS

REMARKS

21=MAR=7S
LENGTH

21=41ARe7S

LENGTH

20-2/8

22-0/8

19«6/8

19«2/8

24=2/8

24=0/8

11353

EXCEPTIONS

1=PIN
1=PIN
1=PIN
1=PIN
1=PIN
{*PIN
1=PIN
1=PIN
{ePIN
{=PIN
tePIN
{eP1Ih
{=PIN
1ePIN
1=PIN
1ePIN

1=PIN

‘11193

EXCEPTIONS

{ePIN
{ePIN

1ePIN

RUN

RUN

RUN

RUN

RUN

RUN

RUN

RUM

RUN

BUN

KUN

RUN

RUN

RUN

RUN

RUN

HUN

RUN

RUN

RUN

RUN

RUN

RUMN

PAGE 42

RUN
NUMBER

507
508
M9
512
S11
S12
513
S14

S18

523
$21
522

526
527
528

529

PAGE 43
RUN
NUMBE X

532
$)1
512

533
513
533
$3)
$3)
$33

534
S34
534
534
534
$14

53%
535
515
LR E)
$3S
538

5136
S36
)6
Sle
536
S36

517
$37
537
$137
537
$37

538
5138
538
538
538
538



DVi1,P2
RUN NAME

TRAN.
TRAN
TRAN
TRAN
TRAN
TRAN

DATA @6
DATA @6
DATA 26
DATA 06
DATA 6
DiTA 06

TXTIT XTI

-~
-

DATA 27
DATA &7
OATA a7
DATA 7
DATA o7
DATA 97

TRAN
TRAN
TRAN
TRAN
TRAN
TRAN

I XIIIXTLX

DATA a8
DATA o8
DATA ¢s8
DATA 2R
OATA @R
NATA 8

TRAN
TRAN
TRAN
TRAN
TRAN
TRAN

TITXT32T XX

«b1TING
vAITING
wWAITING
ARLTANG
“AITING
wALLING

FLAG
FLAG
FLG
FLEG
FLAG
FLAG

TRAN
TRAN
TRAN
TRAN
TRAN
TRAN

[l ol o

~rC

TRANS DISABLr dle]

TRANS DISKEBLE P4ee?

TRANS DISAEBLE 2feiy

TRANS D1>ABLE 12-195
TRANSFER
TRANSFER
TRANSFER
TRAISFEPR

“us 09
uyUs ¢
BUS e
RUS 9o

TXTXT

TRANSFER
TRANSFE®R
TRANSFER
TRANSFER

BsUS a1}
eus 41
“US 1
AUS ¥l

I TITIT.

DV11,P2
RUN NAME

HuUSsS A2
ays 22
olS 2
rus 2

TRANSFER
TRANSFEWR
TRANSfER
TRANSHER

TFaITr:

sUS 3
oUS @)
2o w3
~ys 23

TRANSFLR
TRANSFE®
TRANSFEF
TRANSFE <

FIxTIT Y

s L4
=~y 74
iy 4
rus *q

TRANSFER
TRANSFER
TRANSFEF
TRANSFER

I IxT®Y

olUS 245
wys ¢9%
als 2%
rUS 925

TRANSFEP
TRANSFLuP
TRANSFER
TRANSFEP

TTIX

wUS 96
8US ¢6
BUS 46
8US b

TRANSFER
TRANSFER
TRANSFER
TRANSFER

T X XTT

8US 27
5US 7
3Us 27
aus ¢7

TRANSFER
TRANSFER
TRANSFER
TRANSFER

xTIXTI

alUs 28
RUS 8
EUS ¢8
BUS 48

TRANSFER
TRANSFEP
TRANSFER
TRANSFEP

TI Trx

3US 29
bus 29
bUS ©9
bUS ¥9

TRAMSFER
TRANSFER
TRANSFER
TRANSFER

JFrxx

BUS 19
¥LUs§s v
BUS 19
eUS 10

TRANSFER.
TRANSFER
TRANSFER
TRANSFER

TFTITIT X

HND288,V23(23) ©5/24/74

A/P PIN ORDER BAY =
NAME PIN ORDEkK
AC4V? te1
EeSM2 1=22
Ev642 122}
FeTw2 1=04
E08A2 2%

1
An4S2 1=31%
EASPY 1-02
EvsPy 1=0)}
E0?P) LT
Evn8Py 1=2%
1
DRa4rF2 fepy -
EOSR} 1-02
LO6RY 1-a3
FAIRg 1=04
EvBRY {erS
1
Cv4P2 1=t
F¥SL2 1=92
FeroLl2 1=-23
Fr1L2 1=24
FvBL2 1=¢5
1
ANSF2
AV6EF2
ARTF2
AGBF2
CvcdJ2 1=-¢1
Cel3ng 1=92
pe2T2 1=33
1
CvaXx2 {ep]
CVIK2 1=02
De2P2 1e5)

A/P

HND286,v23(23) 05/24/74

Plw ORDER BAY =
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