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CUSTOMER PRINT SET INDEX THIS IS PRINT SET CITT)
"—BASIC ASSY (DV1l) (DD) 1 rB-DD-DVll-O ar ar 1 PRINT SEV
BASIC ASSY (DV1l) D-UA-DV11-0-0 MFG. PRINT SET UNIT VARIATIONS
ENGINEERING SPEC. A-SP-DV11-0-1 DV1l MODULE TEST PROCEDURE A-SP-DV11-0-2 :
ACCEPTANCE PROCEDURE A-SP-DV11-0-4 DV1l TEST PROCEDURE A-SP-DV11-0-3 :
SHIPPING LIST A-PL-DV11-0-5 ACCEPTANCE PROCEDURE A-SP-DV11-0-4 VAR TITLE
SOFTWARE LIST A-PL-DV11-0-6 1
WEIRE-—LIGP —K=WT=DVE=0=F DV11-AA COMM. MUX CONTROL UNIT
DV1l MODEM CONTROL D-BD-DV11-0-8 DVI1-BA MODULE SET & DIST. PANEL (SYN
INTERCONNECTION DV11 C-IC-DV11-0-9 DV11-BB MODULE SET & DIST,PANE], (ASYNC
LOGIC ASSY (DV1l) D-AD-7010834-0-0 DV11-BC SYNCH/ASYNCH MODULE SET
WIRED ASSY ° D-IA-7010655-0-0 1 & DIST. PANEL X
BACKPLANE ASSY D-IA-7010719-0-0
POWER HARNESS (DV11l) D-IA-7010835-0-0
CIRCUIT SCHEMATIC (BACKPLANE) D-CS-5411420-0-1
ALU AND TRANSFER BUS D-CS-M7836-0-1
UNIBUS DATA AND NPR CONTROL D-CS-M7837-0-1
ROM, RAM & BRANCH D-CS-M7838-0-1
SYNCH MUX LINE CARD D-CS-M7839-0-1
LINE CARD -3 (SYNCH) D-BS-DV11-0-10
LINE CARD 4-7 (SYNCH) .D-BS-DV11-0-11
LINE CARD 8-11 (SYNCH) D-BS-DV11-0-12
LINE CARD 12-15 (SYNCH) D-BS-DV11-0-13
MICROPROGRAM LISTING K~-CS-DV11-0-14
ASYNCH MUX LINE CARD D-UA-M7833-0-0
ASYNCH MUX LINE CARD B-PL-M7833-0-0
ASYNCH MUX LINE CARD D-CS-M7833-0-1
LINE CARD @-3 (ASYNCH) D-BS-DV11-0-15
LINE CARD 4-7 (ASYNCH) D-BS-DV11-0-16
LINE CARD 8-11 (ASYNCH) D-BS-DV11-0-17
LINE CARD 12-15 (ASYNCH) D-BS-DV11-0-18
BUS CONTROL & MUX D-CS-M7807-0-1
MODEM CONTROL D-CS-M7808-0-1
INTERNAL BUS CONN. M92¢g C-CS-M920-0-1
DV11l DIST. PANEL (C.S.) D-CS-5411153-0-1
MODEM I/O CABLE ASSY C-UA-BC@8R-0-0
H325 TEST CONNECTOR D-CS-H325-0-1
H861 TEST CONNECTOR D-CS-H861-0-1
H8612 LINE CARD TEST C-UA-H8612-0-0
CONNECTOR .
MODEM CONTROL D-CS-M7147-0-1
2] ORN. DATE
; o %! :iu_ I |I>ix USED ON OPTION/MODEL K. DAVIS |3-20-7§¢ TWITLE
% - ; ao% DV11 . DATE BASIC ASSY
~ Ql ¥ S. ROBERTS [4-23-7 (DV11)
§ 2 < - ?!EL'O .223 PROJ ENG. DATE
g g =la =2 =|1% J.E.MCNAMARA [4-23- 7
€ Z a gl’a 3 E % PROD. DATE |[s12E]CODE NUMBER REV
_{odiopibig)a R. wALL __ 14-23-74 8 | po DV11-@ K
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o Ll R BN ey (] @Wer I OF 5 | T. RITTER |4-25-7§ 0T MP-gDV11-09
DRB 106



@)

©®

BASIC ASSY DV1l
D-UA-DV1l1-g-g

®

©)

®

10

LOGIC ASSY DV11
D-AD-7010834-@-¢

ALU AND TRANSFER
BUS

D-CS-M7836-F-1

UNIBUS DATA AND
NPR CONTROL

D-CS-M7837-g-1

(E)— WIRED ASSY DV11
Bt OSSO
B-DD-7@10655~¢

BACHREANE=ASSY-
®
Dy O30T T SmOm=

©

CIRCUIT SCHEMATIC

D-CS-~5411420-0-1

©

@

D

ROM,RAM & BRANCH
D-CS-M7838-#-1

SYNCH MUX LINE
CARD

D-CS-M7839-@-1

BUS CONTROL &
MUX

D-CS-M78g7-g-1

®)

®

@

MODEM CONTROL
D-CS-M7147- @-1

@

INTERNAL BUSS CONN
ASSY

A-PL-M92¢-g-¢

C-UA-M92@-g-¢

H317 CABLE BOX
ASSY

B-DD-H317-g-¢

MODEM I/0 CABLE
ASSY

C-UA-BC@8R-g-g

(®

H325 TEST
CONNECTOR

D-CS-H325-#-1

DM11-BB TEST
CONNECTOR

D-CS-H861-g-1

LINE CARD TEST
CONNECTOR

B-DD-H8612-g-¢

ASYNCH MUX LINE
CARD
B-DD-M7833-¢4

TITLE
BASIC ASSY DV11

et or* [4]o0]

NUMBER
DV1l-¢

REV

DRB 107
DEC 16—(3235)—10862—3—N871




cusTouEn ELECTRICAL CusToMEn ELECTRICAL J
NO poo.IFne NO no.luuf
$ or DATE g g or DATE
1 - DRAWING NO. EV| SHY DESCRIPTION 1 ‘DRAWING NO. REV sMT DESCRIPTION
X T [ D-DA-DVI1-0-P § 9 BASIC ASSY (DV1l) 6 D-CS-M_'7836-¢-1 ] 10 | ALU AND TRANSFER BU
X A-SP-DV11-g-1 8 |44 | ENGINEERING SPEC K-CO-M7836-7-4 -1 1] X-Y COORDINATE HOLE LOCATION
B A-SP-DV11-8-2 A| 3 | DVI1 MODULE TEST PROCEDURE D-AH-M7836-8-5 .1 | ASSY/DRILLING HOLE LAYOUT
Ix A-SP-DV11-g-3 E | 19 | DVI1 TEST PROCEDURE B-MH-M -7-6 1 | MODULE ECO HISTORY
X X A-SP-DV11-0-4 A| 3 | ACCEPTANCE PROCEDURE
X A-PL-DV11-8-5 1 | SHIPPING LIST
X A-PL-DV11-@-6 Al SOFTWARE LIST ,
X § D-BD-DV11-#-8 Al 2 | DV11 MODEM CONTROL X 7 | D-CS-M7837-g-1 #]11 | UNIBUS DATA AND NPR CONTROL
X C-IC-DV11-@d-9 Al INTERCONNECTION DV11 K-CO-M7837-F-4 1 | X-Y COORDINATE HOLE LOCATION
X D-BS-DV11-@-18 A]l 8 | LINE CARD #-3 (SYNCH) D-AH-M7837-8-5 1 | ASSY/DRILLING HOLE LAYOUT
b 3 D-BS-DV11-g-11 Al 8 | LINE CARD 4-7 (SYNCH) B-MH-M7837-8-6 1 | MODULE ECO HISTORY
X D-BS-DV11-@-12 Al 8 LINE CARD 8-11 (SYNCH) ~ ‘
X D-BS-DV11-g-13 Al & LINE CARD 12-15 (SYNCH)
C K-CS-DV11-g4-14 A |13 | MICROPROGRAM LISTING
X D-BS-DV11-g-15 10 | LINE CARD §-3 (ASYNCH) ‘ ,
X D-BS-DV11-g-16 10 | LINE CARD 4-7 (ASYNCH) X 8 | D-CS-M7838-g-1 #[11 [ ROM, RAM & BRANCH
X D~BS-DV11-g-17 10 | LINE CARD 8-11 (ASYNCH) K-CO-M7838-g-4 1 [ X-Y COORDINATE HOLE LOCATION
X D-BS-DV11-g-18 10 | LINE CARD 12-15 (ASYNCH) D-AH-M7838-§-5 1 | ASSY/DRILLING HOLE LAYOUT
B-MH-M7838-7-6 1 | MODULE ECO HISTORY
K-CS-M7838-g-8 9 [23-A171A2 (RoM LIST)
A K-CS-M7838-@#-9 9 | 23-A142A2 (ROM LIST)
X 2 | D-AD-7010834<0-0 A1 LOGIC ASSY (DV1l) K-CS-M7838-g-14 9 | 23-A1¢3A2 (ROM LIST)
X D-1A-7010835 O O Il POWER HARNESS (DVI 1) K-CS-M7838-g-11 9 { 23-A1@4A2 (ROM LIST)
i ' K-CS-M7838-@-12 9 | 23-A1¢5A2 (ROM LIST)
K-CS-M7838-g-13 9 [ 23-A1g6A2 (ROM LIST)
K-CS-M7838-@#-14 9 | 23-A1¢7A2 (ROM LIST)
K-CS-M7838-4-15 9 [23-A1#8A2 (ROM LIST)
== BD—ASSY—
W=D L= — L = ST T Y —
—ANE=F OGSO - AWTREVSION-STATUS-
3| B-DD-7010655-¢ A | 1 | DRAWING DIRECTORY
9 | D-CS-M7839-g-1 #| 9 | SYNCH MUX LINE CARD
K-CO-M7839-g-4 1 [ X-Y COORDINATE HOLE LOCATION
F——BACKRLANEASSYT— D-AH-M7839-@-5 1 | ASSY/DRILLING HOLE LAYOUT
B-MH-M7839-#-6 1 | MODULE ECO HISTORY _
X 5| D-CS-5411420-0-1 #l 1 CIRCUIT SCHEMATIC
' K-C0-5411420-0-4 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
QUSTOMER X = PRINT OF DOCUMENT INCLUDED IN PRINT SET TITLE , ’ ﬂltrbll NUMBER REv
PRINT SET C = INCLUDES ALL PRINTS INDICATED ON DOCUMENT
COOEs S = CONFIDENTIAL AUTHORIZED SIGNATURE REQURED BASIC ASSY (DVL1) sveer 3o 5| 8 |oD| DV1l-g# K

DRB 108

OEC 16-(3235)-1062-28-R972 W‘



, CUSTOMER
TRNTSE ELECTRICALL PRINT ogT S RICHL 1
. g NO po./rue o"“" mln.f
§ i pad DATE ¥ ! -DRAW o DESCRIPTION OATE
1 | - DRAWING NO. Rev| swr DESCRIPTION NG NO. Rev anv
X po| p-cs-m7847-g-1 # 1| 7 | BUS CONTROL & MUX = J16 D-cs-aesl-g-l 1] DM11-BB TEST CONNECTR
T K-CO-M78@7-F-4 1 . X-Y COORDINATE HOLE LOCAT K-CO-H861-g-4 1] X-Y COORDINATE HOLE LOCATION
D-AH-M78d7-8-5 1 | ASSY/DRILLING HOLE LAYOUT D-AH-H861-8-5 1 | ASSY/DRILLING HOLE LAYOUT
B-MH-M78f7<g-6 1 | MODULE ECO HISTORY B-MB-HBGI-g-G 1 | MODULE ECO HISTORY
X i1 D-CS-M7 147-8-1 '#Z 1 7 | MODEM CONTROL 17 B-DD-H8612-7 2 | LINE CARD TEST CONNECTOR
K-CO-M7147-g-4 1 | X-Y COORDINATE HOLE LOCATION C-UA-H8612-g-¢ #| 1| LINE CARD TEST CONNECTOR
D-AH-M71472-g-5 1 | ASSY/DRILLING HOLE LAYOUT 4
~MH- -p-6 1 | MODULE ECO HISTORY
18| B-DD-M7833-¢ 1 | ASYNCH MUX LINE CARD
X D-UA-M7833-g-g 3 | ASYNCH MUX LINE CARD
2| C-UA-M929-0-3 1 | INTERNAL BUS CONN. ASSY X B-PL-M7833-8-8 4 | ASYNCH MUX LINE CARD
A-PL-M92d-g#-& 1 INTERNAL BUS CONN. M928 X D-CS-M7833-@-1 10 | ASYNCH MUX LINE CARD »
X C-CS-M92¢-g-1 W[ 1 | INTERNAL BUS CONN, M924 D-MD-5812825-@-9 3 | DRILL AND ETCH DRAWING
K-CO-M92d-g-4 1l | X-Y COORDINATE HOLE LOCATION B-MH-M7833-8-6 1 | ASYNCH MUX LINE CARD
D-AH-M92g9-g-5 1 | ASSY/DRILLING HOLE LAYOUT '
X 11 | D-CS-M7808-0-1 #| 7 | MODEM CONTROL
K-CO-M7808-0 -4 || XY C | E LOCATION
D-AH-M7808-0 -5 || ASSY/DRILLING HOLE LAYOUT
‘ 13| B-DD-H317-9-8 -1 3 | H317 CABLE BOX ASSY ' B-MH-M7808-0 -6 | | MODULE ECO HISTORY
X D-CS-5411153-0-1 [#] 3 | DV1l DIST. PANEL (C.S.)
X 4 | C-UA-BC@SR-g-g# 1 BC@8R I/0 CABLE
X 15| D-CS-H325-g-1 1 | H325 TEST CONNECTOR
K-CO-H325-0-4 1 | X-Y COORDINATE HOLE LOCATION
C-AH-H325-g-5 1 | ASSY/DRILLING HOLE LAYOUT
B-MH-H325-0-6 1 | MODULE ECO HISTORY
QUSTOMER | X = PRINT OF DOCUMENT INCLUDED IN PRINT SET TITLE , ﬂurﬂl NUMBER Rev
PRINT SET C::.lKluOEiM;JM.ﬂSINGGMIDONI!xnlﬂﬂ -
CODES | 5 = coNPIDENTIAL AUTHORZED Sonamom aan BASIC ASSY (DV11) wier® or 5| 8 loo| DV11-# K
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CUSTOMER
cusTOMER MECHANICAL el MECHANICAL
5 ; OPTION s ! oPTION
g NO NO
. or LIFLE or ./
1 g g DRAWING NO. mev| swr DESCRIPTION DATE g g -DRAWING NO. hev swr DESCRIPTION oATE
1| D-UA-DVI1-B-@8 B | 9 | BASIC ASSY (DVI1) N
D-MD-7408510-0-0 1 | CROSS BAR CABLE BRRT ”
C-IA-7408283-0-0 1 | SIDE BAR SUPPORT
C-IA-7411632-0-0 1 | STRAIN RELIEF
C-IA-7411633-0-0 1 | CLAMP, STRAIN RELIEF
2| D-AD-7010834-0-0 1 | LOGIC ASSY (DV1l1l)
D-IA-7010835-0-0 1 POWER HARNESS (DV11)
3| B-DD-7010655-0 T DV1l WIRED ASSY
4 —————
12| C-UA-M92@-d-g 1 | INTERNAL BUS CONN ASSY
A-PL-M92@-g-0 1 INTERNAL BUS CONN. M92¢
A-DC-7407806-0-0 1 | DEC UNIBUS DECAL
13| B-DD-H317-4 3 | H317 CABLE BOX ASSY
14| C-UA-BCOSR-@-d 1 | MODEM I/0 CABLE ASSY
CQUSTOMER X = PRINT OF DOCUMENT INQLUDED IN PRINT SET TITLE ) SIZE NUMBER Atv
PRINT SEY C = INCLUDES ALL PRINTS INDICATED ON DOCUMENT BASIC ASSY (DV1l 5 5 DV1l-
CODES S = CONFIDENTIAL AUTHORZED SIGNATURE REQURED ( ) SMEET OF 8 | oo 1-# K
DRB .108 , ——

DEC 16-(325)-1062-28-R972
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SEE NOTE"

14(peR OVII- AR

. LEGEND

~2-11Ag a2 |

[[NOWRER

VARIAT IO N

NOTES:

DV -AR

COMM WMUX.CONTROL.
UNIT

I. Bl POWER CONTROL MUST BE LOCATED
AT FROMT OF CABMET TO ALLOW CABLES

DVIl - BA

MODULE SETE DIST.
PANEL FOR & SYNC LINES

- FRom \TEm ("6 ) - TO SWEEP BENND
AND UWDER \TEM”2
2. EACH HA60 CONTANING A DVII SHALL HAVE

Dv/i-B8B

MODULE SET 4 DIST.
PANEL FOR 8 ASYN L|NES

ONE ST RAN RELEF(ITEM ¥ )ANO CLAMP(ITEM
D) FOR BCBER CABLES AND ONC STRAIN
RELMEF AT THE LCWER REAR OF CPEIWNET, SEE

bv!i-8C

MODULE SET & DIST
PANEL FOR 4 SYNC LINES
AND 4 ASYN LINES

L VIEWS Aci AND BB,
3. A CABINET THAT CONTAWD AN EXPANDER

5
./Zsse DETAIL'D' SHEET *7

SEE NOTE 74 .

\

2 REF

13 Catra)
7 caTv4) - o
CONTAINS ITEMS 2.17-27 (SEE SHEET#9)

11 (QT74 PER DVI-BA,- B8 AND-8C)
12 (QTY 4 PER DVIFBA,-88 AND-5C)

|
J

Dy//'dc
-6a] .

BOX CANNOT HAVE MCRE THAN TWO
CABLE BOX ASSEMBUES. 1 TEM *6)
FOR SYSTEMS WiTH THUREE OR MORE
CABLE BOXASSEMBLIES A SEPERATE CAR)-
NET MUST BE USED. UP TO FOURLA). o
NELS CAN BE MOUNTED NTO CABWETS
WATHOUT AN EXPARNDER B x.

4, 8LINE SYSTEM 1S SHOWN: TO MARE UP 16 LINE
SYSTEM ADD THE FOLLOWING EQUIPMENT
(SHOWN WITH PHANTOM LINES): ONE
usn-cgaﬂ;m 6)USING MTG HOLES 3¢ 97,
TWO SIDE BAR SUPPORTS(ITEM”S)
USING MTG HOLE °%99, ONE CROSS BAR
CABLE BRKTCITEM“S), ONE STRAIN

RELIEFCTEM”4), ONE CLAMP STRAIN
RELIEFCITEM”I%) AND NECESSARY MTG |
HARDWARE

.

84
' DVIMM

ASTINCH MUuX LINE CARD -25-M7333.9°4 27

H325 TEST CONNECTOR <3259~ |26

W86 TEST CONNECTOR <SR9\ [2 8§

LINE CARD TEST CONNECTOR. {C-UN-MBLIZ. 24

Vo] V=™ by;;
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=]V |~]~
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|
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22 jo—

20 [Fon
1q°

BUS CONTROL § MUX DCS-MIEBET-P~ | 18

INTERNAL, BUS CoNM MAZD  Ic.ya-mI9zp-p-af ' 1

PriL PAN HDIO-32 X 38L5| 90060 -1 [0

CLAMP, STRAIN REUEF  JCIATANG 15
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SCR PHL PAN HD’8-32-116 | 9006043-1[13

S|
o

S|
S|

i

>4
Q.

SCR PHL_PAN WD “10-32-5/84 9006074—1 |12

NUT, TINNERMAN *10-32 | 900778¢ |11

1/0 CABLE (BCQBR) |C-UA-BC@BR"IT-0

PRIORITY JUMPER LEVEL‘S‘C-IA“S‘OEU&J'C
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IWASHER,LOCK *8 EXT TOOTH 008072
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| BT 9270 ] 2 | i

14 reF
|5 rer

I TEM *15NOT
SHOWN FOR CLARITY

THIS STRAIN RELIEF —/\ ]

" AND CLAMP FOR
2ND DV\V-BR,-B8 OR-8C

THIS STRAIN RELIEF mu—/

CLAMP FOR \ST DVII-BR,
DvViI-BB OR DVN -BC

DISTANCE EXRGGERATED To
SHOW CRABLE DETHIL

NOTE:

FOR ROUTING BCP3D CRBLES FRowm
DISTRIBLUTION PRANELSY TO MODEMS,

SEE SHMEET¥ 3 FoR ROUTING

BCPE R CARLES,

Fo "o ]

m—
lNW

[BICAl DV

(4 ReF
NO CLAMP (ITEM"S)1S

USED ON THI® STRAIN B

RELIEF .

A
uvvm>
o«% CHANGE NO. | nev.,

I TITLE BASIC ASSY Sizefcool NUMBER REV.

DVII TD uq DVII-Q-¢ :C

SCALE _ NONE [sveer 2 ofF 4 ost.] 1 1 1 1 1 [ | T

6 4 [ 3 2 ZEE



3 | | 7] &-@-u/\o- 2| 1

DISTANCE EXAGGERATED TO
SHowW CRBLE DeTML

- SEE DETAILS
2B

DISTANCE EXASGERATED Yo
SHOW CRARLE DETAIL

SEE DETAIL"A" '
(SHEET"S)

NOTE:
FOR ROUTING RBCPESR JIRBLES
FROM DVIl LOGIC § EXPANDER
. BOX TO DISTRIBUTION PRNELS
SEE DETAILS "B £ °C IN SAME CABINET OR RADINCENT
(SHEET™G) CABINEY. SEE SHEET™ 2 FoR
BCOS D CABLE ROUTING,
B
RUNNING BCA8R CABLES FROM
L DVl LOGIC IN ONE CABINET —
~ TO DVII' DISTRIBUT/ON PANEL
IN ADJACENT CABINET
|~
/ A
e BASIC ASSY. 128 NORSER 3
. DV I D [UAjOVII-@-@ [ C
SCALE  NONE fsweer 3 oF Q os.| | T T 1 1 1 1
4 [ 3 | 2 | mx 1 L



8. | 7 | o | s Vo « R L 2] P@mamygi2| -

R NOTES! - ]
A 5 Tt S 108 et CTon o8 1t I. THIS PRINT SHOWS HARNESS ARRANGMENTS
COMANGHT Q) | 97 & HCITAL EGUHMENT CORPORATION FOR 11/40 AND 11/35 WITH SERIAL NO, LESS
POWER SuPPORT PLATE THAN 6000 OR H960-D,E WITH SERWAL. NO.
E S LESS THAN 7000,
2. OPTION Bif.XPLANES AND HARNESSES
REPRESENT TYDICAL INSTALLATION,
‘ . D
2 Borx Pt 5T RO
SPoIIP
(OLD VERSION) )
WIRING SIOF PSﬁsr HRANESS -
_o—o’
Jo o op
/’ o O|7
COCRTING PIN — 00t poweR
CONNECTOR .
PIN ASETMMENTS ) ) ) Al AOWEE HARUESS
: e: :.‘c? ——;:::: ;;{‘o . é/ :(Sfpmy,‘w)o
3 -i8Y_TO AOA-2108WG BLY
¢ and ¢
: 33: Pl POWER DISTRIBUTIO ol |
oW/ | UTION P
T (INE QLOCK — /8 AWs BRN ] pelgs
sERRI (oD VeRsioN) gt c
NOTES: |
L THIS PRINT SHOWS HARNESS ARRANGMENTS ] TOLINE 4 j
FOR 1 /40 AND 11/35 WITH SERIAL NO. GREATER ST Y
THAN 6200 OR H26@-D,E WITH SERIAL NO. GREKTER | 7~ -~
THAN 7090, ] pd
s - ———— —_—— ————
2 g‘ps'rr\'?& ‘%A\cox':\.ams AND RARNESSES REPRESENT TYPICAL ! // e i
. i - . [
< 3 G
LLo” feesoer - ds333s
, . /]lo 0 0 0 o|/3 /¢ 7{lo o000
/ . OPTION FOWER CONNECTORS SPTION POWIR COMNECTORS a 20,
PIN ASSIENMENTS ” PIN RSSICNMENTS et
— - ¥ LO GND = 18 AWG BLX| ssv— o, mo 9 MO — M AWE I .
LGS TIASER 3 Lored™e X | LINE Cocn-siamwe am| t L _ G mmiey  ® eeey
3 sagV— Ve Awe okN N0 _ 94 aws 8k |3 DC Lo 1 —Jaawe VIO 3 1207 — o2b D6 oY N GUD — 718 AWS SIX |
4 45y — THAVG RED 12 SPARE"3 ¢ AC LOTI —HBAWG /64 ¢ .Sy — "mowe RFO 12 SPARE?, ) .
5 GMD — PUAWE BN /3 =18V — BeAWE u: 5 SPARE”4 5 GO — TN ANE BN 73 -8V —2Maws sy ) A=
© SPAREF/ 14 ~5v— #\4AWG 8BN|G SPARE?S © SPRRE=r . -SV— e pws BRN . '
7 GNO — THANG BLKX 15 SPARS®S T GNO — WAE BLX 9 SPRRT Y3
8 GNO — T Awe BLK B GND — W AWSAr >
7 SYS UNIT PWR DISTRIBUTER =!
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TITLE DV11l Communications Multiplexor General Description
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REVISIONS The DV11 is a sixteen line multiplexor for the PDP-11
REV DESCRIPTION CHG NO ORIG DATE APPD BY DATE family of computers. -
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Equipment Corporation and

Rl R (16 lines times 1200 characters per second times two

directions equals 38, 400 characters per second in DDCMP
mode, 26,000 characters per second in character oriented
protocols) by the use of NPR transfers on both transmission
and reception. The use of control bytes stored in core
tables makes the DV11l essentially a classical state ma-
chine and permits it to achieve hardware throughput
capabilities without committing the hardware design to

any specific protocol.

Lalilc 1 34

=

The DV11 is housed in a nine slot double system unit and -
includes a distribution panel for each eight line group
and a complete sixteen line modem control ‘similar to
the DM11-BB modem control.

[ 1 RecEIVERs
] TransMITTERS
]

\ MASTER

SCANNER

CHARACTER
i PROCESSOR

1]
1

NPR
CONTROL

RCV INTERRUPT
CHARACTER

REGISTER

< UNIBUS >
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Figure 1: Block Diagram of DV11l
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A DV11-AA is the option designation for the DV1l control
logic and double system unit. No lines or distribution
panels are implemented with this option. Three option
designations are provided for ordering the line cards in
eight line groups. Each group contains a distribution panel
in addition to the selection type ot line cards. Line cards
for eight synchronous lines are designated a DV11-BA option.
Line cards for eight asynchronous lines are designated a
DV11-BB option. For four synchronous, four asynchronous

line card mixture, DV11-BC is the option designation.

The basic elements of the DV1l1l are shown in figure 1.

The Receivers (16) assemble characters received from serial
communications lines and assert a flag as each character is
received. The Transmitters (16) disassemble characters

and transmit them on serial communications lines and assert
a flag whenever they can accept another character for
transmission.

The Master Scanner sequentially checks the Receivers and
Transmitters for each line to see if flags exist.

The Character Processor is a ROM controlled microprocessor
which handles all characters received or transmitted by
the DV11l. It controls all non-Unibus data transfers and
steps the Master Scanner. Except for those occasions where
a Unibus instruction or NPR transfer involving the DV11l

is taking place, the microprocessor never stops.

The Received Character Storage Silo is a first-in, first-
out storage buffer. Whille most characters received by the
DV1l will propagate through this buffer and be directly
transferred to PDP-11 core by means of an NPR transfer,
the occasion may arise when the attention of the PDP-11
program is required before this is done in the case of

a particular character. To prevent the PReceivers from
experiencing data overruns during the interval that the
DV1l is awaiting program attention, the microprogram will
continue to load the received characters into the first-in
first-out buffer, but the action of the Character Processor
in withdrawing characters from the buffer will cease until
the PDP-11 program responds to the interrupt caused by

the special character at the bottom of the silo buffer.

TITLE

DV1l Communications Multiplexor

The character which requires PDP-11 program attention is
ccpied into the Next Received Character Register at the
time the aforementioned interrupt is generated.

The RCV Interrupt Character Register is a Unibus addressable
register used by the microprogram to show the PDP-11 pro-
gram any received character, along with line number and
error flags, for which the microprogram requires assistance
in processing.

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-1l program via the Unibus
and these values are subsequently updated by the micro-
program. The RAM also contains a line protocol byte for
each line by which the PDP-11 program can specify what
action is to be taken when the byte count reaches zero
and what type of block check polynomial should be used.
In addition, a line state byte is stored for each line
providing a snapshot of what microprogram activity is in
progress on a particular line.

Operation

The Master Scanner checks both Receivers and Transmitters
for flags indicating that characters are to be read from
them (receivers) 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 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 obtain a control byte from core. The
control byte contains information regarding any special
treatment the character is to receive during transmission.
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After any such treatment, the microprocessor loads that
character into that Transmitter for transmission.

In addition to servicing Receiver flags and 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.

If any of the error flags are set, the microprocessor
places the character in the Receiver Interrupt Character
Register and generates an interrupt. If 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
interrupt should be generated (i.e., special character),
whether or not the character should be included in the
block check character calculation, whether or not the char-
acter should be stored in the core message table for that
line, and whether or not the "Mode bits" for that line
should be changed. In those cases where the microprocessor
deposits a character in the Receiver Interrupt Character
Register (either because of error flags or as a result of
information in the control byte), no further action*¥* is
taken by the microprocessor in retrieving characters from
the Received Character Storage Silo until so directed by
the setting of System Control Register bit P8 - Receiver
Interrupt Response Complete.

The details of DV1l operation are best understood by refer-

ence to the register bit explanations which follow on
sheets 6 to 36. Most bits are the same for synchronous and
asynchronous applications, but where they differ, notes
refer the reader to the appropriate information on sheets
37 to 44.

*Mode bits are always loaded into bits @8, #9, and 14.
Thus, the core tables containing the mode bytes always
contain 256 bytes for each mode - i.e., all received
characters are treated as 8-bit characters.

**If the program is too tardy in servicing the Receiver
Interrupt Character Register, the silo will overflow -

See System Control Register (address X@g¢@) bit 14.

The
The

Bit

)]

g1

g2

a3

24-95

System Control Register - Address Xg@gg

System Control Register is a byte addressabl i
' C F e regi .
bit assignment is as follows: gister

Description

Microprocessor GO

This bit when set permits the DV1l to cycle the
Mlcroprqcessor that controls the DV1l. This is
read/write, CLEARED by Initialize. System pro-

grams must set this bit for the DV1l to function.

P o)

ROM Single Step (For Maintenance Use)

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, this bit
1s automatically cleared.

ROM Branch Disable (For Maintenance Use)

Tbis bit when set assures that the DV1l microcode
w;ll not branch if the ROM cycles to a branch instruc-
tion while this bit is set. This bit is read/write
cleared by Initialize. ’

ROM Data Source Select (For Maintenance Use)

This_bit when set enables the ROM Data Register
(a.mlcroprocessor register) to be loaded from the
Unlpus by doing a write into the Special Functions
Register (address X12). This bit is read/write,
cleared by Initialize.

Memory Extension

The information stored in these bits becomes bits
16 and 17 respectively of any current address or
control table base address loaded by the program
into ?he 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 of address bits 16 and
17 of the selected line. See the Line Control
Register for further information. This arrange-
ment permits interrupt service routines to save
the contents of the System Control Register
accurately.
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g6

a7

g8

g9

1g

Receiver Interrupt Enable

This bit, when set, permits the setting of bit 7
to generate an interrupt request. RW Init. clears.

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 (z)

the character presently being processed has one or
more of its associated error flags sét' or (3) exper-
ienced a zero byte count, non-existant memory location,
Oor memory parity error in processing this characater.
The program should respond to this interrupt by setting
SCR@B. (The program might wish to alter the Control
Byte Storage Register before setting SCR@S8.) This bit
is read only except when SCRF9 is set. It is cleared
by Initialize.

Receiver Interrupt Response

The setting of this bit clears SCR@P7 and allows the
microprocessor to take action on the character in the
RICR (according to the information stored in the
Receiver Control Byte Storage Register) and to continue
removing characters from the receive silo for processing.

Bit 7 & 15 Write Enable (Maintenance)

This bit, when set, permits the program to write bits
7 and 15 of this register. This bit is read/write,
cleared by Initialize. This register must be word
addressed when and while this bit (SCR@9) is set.

NPR Status Overflow Interrupt

This bit, wher. set, indicates that the DV11l hardware
checked the NPR status register (a silo) and found
that there was no room due to insufficient program
attention to servicing this register. All DV1l trans-
mitter action in performing NPR trasnfers will cease
until this condition is corrected. This bit is read/
write, cleared by Initialize.

TITLE

DV11l Communications Multiplexor

11

12

13

14
15

Master Clear

This bit, when set, generates "Initialize" within
the DV1l data handling sections (It does not affect
the modem control.). The silos (both received
cnaracter and NPR status*) are cleared. The secon-
dary registers are not cleared. This bit is read/
write and is self-clearing.

Storage Interrupt Enable

This bit, when set, permits the setting of bit 18
to generate an interrupt request. Read/write,
cleared by Initialize.

NPR Status Interrupt Enable

This bit, when set, permits the setting of bit 15
to generate an interrupt request. This bit is read/
write, cleared by Initialize.

Unused

NPR Status Interrupt (Vector B)

This bit is set whenever there is one or more entries
in the NPR Status Register, which is a silo-type
register. The reading of that read-once register
clears this bit, but it resets again if a new entry
moves down into the register to replace the previously
read entry. This bit is read only except when SCR@9
is set, when it is read/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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Receiver Interrupt Character Register - Address X@2

This register is read only, cleared by Initialize.

Bits Description

ga-g7 Interrupting Character
These bits contain the interrupting character, "
right justified. The least significant bit is
bit g@. On parity-equipped characters, less
than 8 bits, the parity bit will apoear immed-
iately to the left of the highest order bit in
the character. See special note associated
with Error Code 0101 below.

g8-11 Line Number
The bits indicate the line number on which the
interrupting character was received. Bit 8 is
the least significant bit.

12-15 Error Code

These bits indicate the reason that the charac-
ter shown in bits @@-@7 generated an interrupt
request.

Refer to Chart.

Error Code Bit
15 14 13 12
0 0 0 0

Meaning

SPECIAL CHARACTER

The receipt of this character caused the seizure
of a control byte which had bit gg (generate
interrupt) set indicating that this is a special
character.

PARITY ERROR

This character was received with a parity sense
opposite to that selected for this line by the
parity sense switches on the line card.

OVERRUN

The character (s) preceding this character on this
line has (have) been lost due to failure of the
DV1l receiver system to keep up with the 1ncon1ng
character rate on this line.

DV1l Communications Multiplexor

Meaning

TITLE

Error Code Bit
15 14 13 12
0 0 1 1

0 1 0 0

0 1 0 1

0 1 1 0

o 1 1 1

1 0 0 0

1 N 0 1

1 0 1 0

1 0 1 1

1 1 0 0

1 1 0 1

1 1 1 0

1 1 1 1

PARITY ERROR AND OVERRUN

(SEE PREVIOUS: LIST1NGST(FOR ASYNCHRONOUS USE,

SEE SHEETS 428&43) -

BYTE COUNT WARNING

This character has been stored, but it is the last .
character that can be stored for this line as the
byte count is now zero for reception on this line.
BLOCK CHECK COMPLETED

A block of text or data and the associated block
check characters have been received and the pro-~
gram should now check the accumulated receiver block
check; the DV1l presents the OR of the high and low
bytes of that register in bits @@-@#7 of this register
UNDEFINED

UNDEFINED

BYTE COUNT ZERO

This character was not stored, as the byte count for
reception on this line is zero and thus there is no
place to store this character.

UNDEFINED

UNDEF INED

UNDEFINED

PROCESSING ERROR @@

A nonexistant memory time-out occurred when the
DV1l attempted to store this character.

PROCESSING ERROR (@1

A nonexistent memory time-out occurred when the
DV1l attempted to obtain the control byte associated
with this character.

PROCESSING ERROR 1

A memory parity error occurred when the DV1l
attemptéd to store this character. (NOTE: this
error should never occur, as the memory parity

logic gives alarms only on DATO transfers).
PROCESSING ERROR 11

A memory parity error occurred when the DV11
attempted to obtain the control byte associated
with this character.

In response to a receiver interrupt (SCR@7), the PDP-11 Program should
examine this register (Receiver Interrupt Character Register), make any
desired changes in the Receiver Control Byte Storage Register, and then
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Line Control Register bit definitions for synchronous
lines are shown on sheets 11 to 15. Line Control Registen
bit definitions for asynchronous lines are shown on
sheets 38 to 42.

Note:

Line Control Register - Address @4

This register controls the maintenance features associated
with each line in the DV1l and provides an opportunity for
the PDP-1l program to read the extended address bits for
each line.

The following bits are read only and may be read only after
the appropriate bits in the Secondary Register Selection
Register have been conditioned to select the appropriate
secondary register for the appropriate line: @4, @5, and @g7.

The following bits are read/write, but the read is only a

read of the most recently written entry into this bit of

this register, not a read of the status of this bit for this
line (This is referred to as "write/limited read".). A write
into one of these bits does not affect the selected line
unless bit 15 is also -set: @8, @9, 14, 11, 12, 13, and 14.

An example will clarify this. The PDP-11 program can read

and write LPR 13 (Receiver Enable) at any time, but reading
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 Secondary Register Selection
Register bits @F-@3 will not be placed in Receiver Enable mode
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 being set.

The line number to which the maintenance information, search
sync, or extended address applies is specified by bits @@g-@3
of the Secondary Register Selection Register.

The bit functional assignments are as follows:

gg-g1 Reserved for Maintenance
(Caution: Various bits may appear here during
normal DV11l operation.)
#2-43 Unused

26
a7

a8

g9

24-@5

Extended Address Read (Read Only)

For the line number entered in bits @@-03 of the
Secondary Register Selection Register these bits
represent the status of bits 16 and 17 of the
secondary register specified by bhits @8-11 of the
Secondary Register Selection Register. This permits
the PDP-1ll program to read the Extended Address bits
of the Current Address and Control Table Base Address
entries in the RAM.

Unused
Maintenance Bit Window (Maintenance)

When in the maintenance mode #1 only, this bit

can be used to monitor the input to the receiver
logic of the selected line. The stimulus that
creates the input could be either the maintenance
Data bit or the serial output of the transmitter,
depending on the state of the Transmitter Disable
bit. Program read only. This bit does not represent
the status of the selected line.

Maintenance Clock Pulse (Maintenance) (See Bit 15)

This bit is used to simulate the Transmitter and
Receiver Clock. It is used for diagnostic purposes
only. With this bit, the diagnostic has the ability
to single step the interface. Setting this bit
causes the transmitter to transfer a bit from the
internal shift register to the output of the trans-
mitter jand causes the receiver to transfer the input
of the receiver into the internal shift register.

This bit is program write only and is self-clearing.
It pulses all DV1l lines that are in maintenance
mode @1.

Transmitter Disable (Maintenance) (See Bit 15)

This bit, when set, disables the output of this
line's Synchronous Trarsmitter. In this way data
from the Maintenance Data bit may be entered into
the receiver. This bit is used only for maintenance
purposes and is write/limited read.

REV
SIZE |CODE NUMBER REV SIZE C%%F Dv?ﬂgﬁﬁ B
A | sp DV11-0-1 B .
DEC FORM NO DEC 16—(381)—1022—N370 SHEET _ 1! of 44 ggg r::” NO o€c 16—(381)-1022—N370 SHEET _12_ of _4%

DRA 108

-«



ENGINEERING SPECIFICATION TOOE

CONTINUATION SHEET

ENGINEERING SPECIFICATION

CONTINUATION SHEET

TITLE

DV11l Communications Multiplexor

TITLE

DV1l Communications Multiplexor

11 & 12

Maintenance Mode Select (See Bit 15)

These bits are used to select any one of the
three maintenance modes:
BIT SETTING
12 11
1. Internal Maintenance Mode 0 1
2. External Maintenance Mode 1 0]
3. Internal Maintenance Mode
for Systems Testing ) 1
4. Normal Operation 0 0

Internal Maintenance Mode (@1)

Internal Maintenance Mode clocking comes from the ..

Maintenance Clock Pulse bit (bit @8) driven via ;
the program. While using this mode, the following
EIA level converters are disabled (This is done so
that the majority of the logic can be diagnosed
without disconnecting the modem cable.):

Receiver Clock
Transmittexr Clock
Receiver Data
Transmitter Data

Transmitted data is looped to received data on a
TTL basis.

External Maintenance Mode (10)

When in the external maintenance mode, all lines
connected to the data set muslL be removed at the
data set interface. A special connector replaces
the connector of the data set. The function of
the special connector is to turn around specified
signals after level conversion and bring them
back to the DV1l as simulated inputs.

Clocking in this mode is under control of internal
DV1l clocks in the same way as Internal Maintenance
Mode 11.

13

NOTE :

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
DV1l1l line cards. Mode 1l will be the same as
mode @1l with respect to data set control leads
and TTL data loopback. The only difference is
that in mode 11 the receiver and transmitter
clocking is derived from internal clocks.

Bits 11 and 12 are write/limited read.
NOTE :

If bits 12 and 11 are zero, normal
operating mode is assumed.

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
by the program before any reception can begin on
this line - i.e., Receiver Active (See "Line State"
secondary register) will not set unless this bit
has been set.

A switch for each line determines whether the
receiver searches for one sync character or for
two in a row.

A successful sync search results in the setting
of Receiver Active (Line State Bit @@) for this
line.

This bit is write/limited read.

Should it be desired to resynchronize during the
course of reception, the program could accomplish
this by setting "Receiver Resynchronize" (Line
State @#l). To shut down reception on a line, the
program should clear Receiver Enable and then set
Receiver Resynchronize.
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14 Maintenance Data (Maintenance) (See Bit 15) Secondary Register Selector - Address Xg6
This bit is used only in the maintenance mode by
the diagnostic program. In maintenance mode g1
this bit can be used to simulate data at the re-
ceiver input. When used as a simulated input to
the receiver, the Transmitter Disable bit must be
set to inhibit additional input from the trans-
mitter. This bit should be cleared if it is not
being used as the simulated input. If this bit
were inadvertently set in maintenance mode and

the transmitter Disable bit was clear, the receiver

The bits in this register provide a path for the program to
access the various locations in the DV1l RAM. . The program
may read or write these locations. The various locations
may be thought of as registers.

Interrupt service routines must save the contents of this
register so that no changes occur between the setting of
bits in this register and the reading or writing of the
Secondary Register Access Register - Address X14.

}nput.woulé bave two sources of input. This bit The bit assignnents of the Secondary Register Selector
is write/limited read. Register are as follows:

15 Maintenance Conditions Strobe (Maintenance) Bit Description
The setting of this bit records the status of . .
bits g9, £9, 1, 11, 12, 13, and 14 into the 90-63 Line Selection
status flip-flops associated with the line speci- For each type of register selected by bits
fied in bits g@-@3 of the Secondary Register , P8-11, there are 16 registers - one per line.
Selection Register. This bit is self-clearing, : The setting of the Line Selection bits deter-
hence write only. It may he set at the same time mines exactly which of these line registers
as the bits whose status it records, as its action is to be addressed.
is delayed until the conclusion of the instruction
cycle which set it. This bit is necessary due.to g4-g7 Unused
"Reads" in the PDP-11/20 being "read-write" cycles,
and certain synchronization requirements associated ga-11 Register Selection

with mode changes during clocking pulses.

These bits determine which type of register is
addressed for the line number specified in bits

CAUTION: After setting this bit, do not change bits @g-g3 g8-83 -
of Secondary Register Selection Register until
this bit has self cleared indicating conclusion Bits

of the strobe—-operation.

[ d
=
[
o
o
jo

0 0 0O 0 Transmitter Primary Current Address
0 0 0 1 Transmitter Primary Byte Count
0 0 1 O Transmitter Secondary Current Address
0 0 1 1 Transmitter Secondary Byte Count
(o} 1 0 0 Receiver Current Address
o 1 01 Receiver Byte Count
0] 1 1 0 Transmitter Accumulated Block Check
0 1 1 1 Receiver Accumulated Block Check
: 1 0 o 0 Transmit Control Table Base Address
e cgga Dvn-Nou-m{BER giv SIZE |CODE NUMBER REV
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Bits
1L 10 9 8
1 (0] o 1 Receiver Control Table Base Address
1 0 1 0 Line Protocol Parameters
1 o] 1 1 Line State
1 1 0o 0 Transmitter Mode Bits
1 1 0 1 Receiver Mode Bits
1 1 1 O Line Progress :
1 1 1 1 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 X14).

NOTE :

0000

0001

The Secondary Registers are NOT cleared by
Initialize.

Transmitter Principal Current Address

The Transmitter Principal Current Address secondary
register contains the 18-bit core memory address 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 zerou).

Transmitter Principal Byte Count

The transmitter Principal Byte Count secondary register
contains 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-1l 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 Commuaications Multiplexor

0010

0011

mission mode when the principal byte count reaches 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
loaded by the PDP-11

aal

ferred to as a "marked" byte count.

program) is

re-

Le Lol

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 Current Address register (0000). - This
register is incremented by one with each character
transmitted by the DV1l on the associated line if
the alternate message table is being used (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 l6th bit (bit 15) is used by the PDP-1ll 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

SIZE |CODE NUMBER REV SIZE |CODE NUMBER REV
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0100

0l01

0110

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

Receiver Current Address

The Receiver Current Address register contains the
18-bit core memory 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 DV11l.

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 DVI11 stops transferring
received characters to core memory .

Transmitter Accumulated Block Check Character

The Transmitter Accumulated Block Check secondary
register contains the continuously computed block
check character 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
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0l11

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 DV1l 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 be 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 integrity
of data received on the associated line. Characters
to be included in the block check calculation are
specified by bit 02 of the receiver control byte for
that character. The PDP-11 program should clear this
registér 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 transmitter
control table for the associated line. The extended
address bits are initially loaded from SCR 04-05 to
provide the 18-bit address capakility. The contents

of this register are used by the microprocessor in the
computation of the control byte addresses for transmitted
characters.
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1001 Receiver Control Table Base Address 1011 Line State
The Receiver Control Table Base Address secondary The Line State secondary register is used by the
register contains the 18-bit address of the receiver PDP-11 program and the microprocessor to control
control table for the associated line. The extended and monitor line activities in executing the sel-
address bits are initially loaded from SCR. 04-05 to ected protocol. This register is also used by
provide the 18-bit address capability. The contents the PDP-11 program to store mode change and BCC
of this register are used by the microprocessor in anticipation bits for reference by the micropro-
the computation of the control byte addresses for the cessor when a marked receiver byte count reaches
received characters. zero.
1010 Line Protocol Parameters LINE STATE SECONDARY REGISTER BIT ASSIGNMENTS
The Line Protocol Parameters secondary register Bit(s) Designation - Read/Write
contains the transmitter Data Link Escape (DLE)
character when required by the associated line co Receiver Active Read
protocol, plus control bits to implement protocol )
requirements and handling of synch characters. The 01 Receiver Resynch-onize Write
PDP-11 program writes the data in this register for )
reference by the microprogram. Bit assignments are . 02 Transmitter Go Read or Write
described in the following table:
‘ 03 Transmitter Underrun Read or Write
LINE PROTOCOL PARAMETERS SECONDARY REGISTER BIT ASSIGNMENTS zero
Bit(s) Designation 04 Transmitter Non-existant'Memory (NxM)
00 Idle Mark if both Byte Counts Zero 05 Transmitter Memory Parity Error
ol Strip Leading Syncs 06 Sync Strip On
02 Unused 07 Use Alternate Tables
03-04 Block Check Type 08-09 Unused
03 04 BCC Type
1 0 CRC-16 (X +x12 4x? +1)
0 1 Unused-16 11-12 Unused
1 1 CRC-CCITT (x16 +x12 4x5 +1)
13-15 Next Receive Mode on Marked Byte Count = 0
05 DDCMP Receive
06 DDCMP Transmit
07 Unused
08-15 DLE Character -
SIZE |[CODE NUMBER REV SIZE |CODE NUMBER REV
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1100

1101

1110

Bit(s)
00

0l

02
03-04
05

06

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.

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.

Line Progress

The Line Progress secondary register contains 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-11 program). This
register also stores mode change and BCC transmission
control bits, as set by the PDP-11 program, for use
by the microprocessor when a marked transmitter byte
count reaches zero.

LINE PROGRESS SECONDARY REGISTER BIT ASSIGNMENTS

Designation

Send BCCl Next

Send BCC2 Next

DLE Sending In Progress
Unused

Expect BCCl

Expect BCC2 Next

o
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07
98-09
10
11-12

13-15

1111

Resynchronization Flag Expected
Unused

Send BCC

Unused

Next Transmit Mode on Marked Byte Count = 0

Receiver Control Byte Holding

The Receiver Control Byte Holding secondary register
provides a location for the microprocessor to store
the Receiver Control Byte in bits 00-07 during char-
acter processing. The PDP-1l1 program may set a con-
trol byte into this register while responding to a
DV1l receiver special character interrupt. When the
PDP-11 program signals the DV1l that its interrupt
response is complete (SCR 08=l), the microprocessor
uses the control byte in this register to control 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 discard
only, if an error condition or data block boundary
condition caused the interrupt; the existing mode
specified in the control byte is not altered. The
PDP-11 program should not write this register except
during initialization or interrupt response cycles.
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Special Functions Register - Address X12

Reserved for maintenance. Various bits may appear here
during normal operations. Word addressable.

NPR Status Register - Address Xl4

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 once, 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 i
by Initialize, except for bit 15 which is cleared by ini- |
tialize. >

Bits Description

#@-¥3 Line Number

These bits indicate which line was being serviced
when the interrupt condition developed. The format
of these bits is the same as bits @@-@3 of the
Secondary Register Selection Register (SRSR) so that I
the program can load these bits into the SRSR and l
read the appropriate current address of hyte count.

ga-g7 Unused : ;

@#8-11 These bits indicate the type of interrupt condition which
occurred. The hardware is designed so that simultaneous .
occurrences on the same line create separate entries ¢
(Example: non-existant memory and byte count zero both
occur) .

NOTE that the condition codes are the addresses of the (
secondary registers which apply. ‘

Code Condition

@@@@  Transmitter Principal Current Address sent NPR hardware

to a non-existant memory location (NXM).

g@¥l  Transmitter Principal Byte Count = g.

£ et a s > 7 . ~ . -
P31 Transmitter Alternate Current Address sent NPR hardware

to a non-existant memory location.
@P1l  Transmitter Alternate Byte Count = .

1989 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 @g@-11. Bits @@F-11 are mean-
ingless unless this bit (15) is set.

Reserved Register - Address X16

Bits Function

g@-15 Reserved - word addressable

CONTROL BYTE FORMATS

The DV1l achieves its high througput and generalized operating

capabilities by having both the transmitter and the receiver

character handling apparatus perform NPR cycles to control byte

tables in PDP-1l1 core to determine the next step to take with

regard to the particular character being processed. The bit
assignments in the control bytes are arranged such that the

s§me control bytes may be used for both transmission and recep-
tion if the communications protocol being used progresses from
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mode to mode in a symmetrical fashion on both transmit and
receive and provided that the same characters would be

included in the Block Check Character in both transmission
and reception.

BITS TRANSMITTER CONTROL RECEIVER CONTROL
BYTE FUNCTION BYTE FUNCTION
@5-g7 NEXT MODE NEXT MODE
Determines next Determines next reception
transmission mode used mode used on this line
on this line.
ga RESERVED STORE/DISCARD
Determines whether this
character is stored in
message table 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
being accumulated for being accumulated for
this line. this line.
g2 SEND BCC NEXT EXPECT BCC NEXT
Tells Transmitter Logic Tells receiver logic to
to send the 16-bit BCC expect the 16-bit BCC
after the character after the character
presently being handled. presently being handled.
(8-bit if LRC selected) (8-bit if LRC selected)
g1 SEND DATA LINK ESCAPE RESERVED
NEXT '
Tells transmitter logic
to send Data Link Escape
character from Secondary
Register 1014 before
sending the character
- “" presently being handled.
(8-bit if LRC selected).
SIZE |CODE NUMBER REV
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29 RESERVED GENERATE AN INTERRUPT

The setting of this bit
causes the character
presently being processed
to generate an interrupt.
The microprocessor moves
that character to the
Receiver Interrupt Char-
acter Register and generate
an interrupt request. ‘

SPECIFICATIONS
SYSTEM ADDRESSES

The DV11l uses the same address space as the DMl1-A. The
first DV1l in a system would be at 775¢@0; the next at
77504@;: then 7751@@; and finally, 77514@. If there are
DM11-A's in the system already., the first DV1l would be
at 775@044. The DV1l data handling and modem control use
a total of ten registers.

INTERRUPT VECTORS

The DV1l requires three interrupt vectors - two for the
data handling section and one for the modem control. The
interrupt vectors are in the floating vector space that
starts at 3¢@. The DV1l modem control follows the DM11-BB
which follows the DN1l. The DV1l data handling section
follows the DUP1ll which in turn follows the DU1l1l.

TIMING CONSIDERATIONS

The modem control timing considerations consist of scan
control and CLR SCAN operations. Scan control through

the CSR allows the scan tc either run free (SCAN EN) or

to be sequentially stepped through the line counter line
by line (STEP bit of CSR). The Read/Write cycles of the
mcdem control scan logic force the program to wait, after
issuing CLR SCAN, until it has cycled through 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
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Programs should not spin on flags in the DV1l secondary
registers using loops less than 3@ (octal) instructions;
to do so may interfere with DV11l RAM microprocessor /
Unibus access interlocks.

DV11-BA

DV11-BB

DV11-BC

BUS LOADS

Two bus loads.

Double System unit contains all DV1l
logic except the line cards and
distribution panels. No lines are
implemented.

Line cards and distribution panel

for eight synchronous lines. Requires
5-1/4 inches of cabinet space. Two
DV11-BA's can be used with one DV11-AA.

To configure an 8 line synchronous DV1l,
order 1 DV11-AA and 1 DV11l-BA.

To configure a 16 line synchronous DV1l,
order 1 DV11-AA and 2 DV11-BA's. '

Line cards and distribution panel for
eight asynchronous lines. Requires
5-1/4 inches of cabinet space. Two
DV11-BB's can be used with one DV11l-AA,

To configure an 8 line asynchronous DVI1,
order 1 DV11-AA and 1 DV11-BB.

To configure a 16 line asynchronous DV1l,
order 1 DV11-AA and 2 DV11-BB's.

Line cards and distribution panel for
four synchronous and four asynchronous
lines. Requires 5-1/4 inches of cabinet
space.

ENGINEERING SPECIFICATION CONTINUATION SHEET

TITLE DV11l Communications Multiplexor

POWER CONSUMPTION

A DV11 system with 16 synchronous lines takes:
17.5 Amps @ +5 Volts

1.9 Amps @ -15 Volts
#.5 Amps @ +15 Volts

A DV11l system with 16 asynchronous lines takes:
ps @ +5 Volts

4.5 Am
1.9 Amps @ -15 Volts
#.6 Amps @ +15 Volts

A DV1l with 8 synchronous and 8 asynchronous lines takes:

19.4 Amps @ +5 Volts
1.7 Amps @ -15 Volts
g.55 Amps @ +15 Volts

ENVIRONMENTAL
+10 degrees to +50 degrees C with a relative humidity of

20% to 95%.

SPACE REQUIREMENTS

DV11-AA: Two system units (SU's).

DV11-BA: 5-1/4 @nches of cabinet space (SM PAN).
DV11-BB: 5-1/4 inches of cabinet space (SM PAN).
DV11-BC: 5-1/4 inches of cabinet space (SM PAN).
CABLES

Order BC@5D-25 modem cables.
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;:
; PROGRAMMABLE MODEM CONTROL DEVICE REGISTERS : Bit Status Description
i The two prggrammable modem control device registers and their , ! 05 SCAN EN The SCAN ENABLE flip-flop allows the
specific bit assignments are listed in the following paragraphs. ' scan to "free run" -- testing all linegq
) i sequentially if the DONE flip~flop is
Control Status Register (CSR) (Address: 770XX0) 1 cleared.
Bit Status Description When the SCAN EN flip-flop is set to
' 1l and DONE is 0, a ring counter is
03:00 LINE # The LINE # bits are the binary address- allowed to cyclec in the following ordern
es for the modem control's 16 lines . (from Rest):
(0-15) as follows: i
. ’ a. Increment line counter.
Bit 3 2 1 0 Line # [ .
0 0 0 O 0 ] . b. Store contents of memory (Line
A 0 0 0 1 1 # Address) in the HOLD flip-flop.
: . : €. Write current modem status into
1 1 1 1 15 memory.
If the Scan is cleared by INITIALIZE
; or CLR SCAN, the Line # Register will d. c°mparefH°L? :nd °°’gtent§.2§
settle in 1l6us +10%. When settled, memory for lInterrupt conditions.
the Line # Register will be set to ' Th . t i & 1
Line #0(0000). e ring counter continues to cycle

(a to d) if DONE remains 0 and SCAN

é ‘ NOTE ‘ EN is set. If the SCAN EN flip-flop

) is negated while the ring counter is
When the Scan is enabled (or STEP) cycling (i.e., DONE net set) the ring
the next line to be tested will al- counter will come to rest in 1.2s *10%
ways be Line # +1. These bits are . {MAX). The line #Register must not be
Read/Write and are cleared by : changed until BUSY (bit 04) is found
INITIALIZE and by CLR SCAN. to be 0. This bit is Read/Write and

cleared by INITIALIZE and CLR SCAN.
04 BUSY BUSY provides a program indicator that

is set to 1 when the Scan is eycling.
This bit is particularly useful to
determine when a CLR SCAN (bit 11) has
completed the task of cycling 0Os into
the Scanner's memory elements.

06 INTER EN If set to 1, Interrupt Enable allows
DONE to cause an interrupt on priority
four (4). This bit is Read/Write and
cleared by INITIALIZE and CLR SCAN.

TN

B3 Rl NI . Y.

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

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

In Interrupt Mode, 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-)

A

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

c. Modem status (8 bits)

$-EEE Ui B SASIANTLER LS K WEs LB AL BT SO0 Sk S
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08 STEP

09 MAINT
MODE

10 CLEAR MUX

11 CLR SCAN

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. Addition-
ally, DONE does not inhibit STEP. A
STEP requires 1.24s +10% to execute.
This bit is Write 1s 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 logic
(not the data multiplexers). This
includes the interrupt circuits (M7821)
and the address selector (M10S5).

This mode provides a diagnostic
feature, as well as an on-line test
facility for the modem control's
intcraction with the Unibus. This bit
is Read/Write 3nd 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 l. This bit is Write
1s only.

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

for all ON states as they will appear
{to the logic) as OFF to ON transitions
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Line Status Register (LSR) .(Address: 770XX2)

Bit

00

12

13

14

15

DSR %

Cs

Cco

RING

X FOR ASYNCHRONGUS USE,REFERENCE SHEET 43.

Status

LINE EN

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.

The CLEAR T'O SEND 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 not cycled
for one or more lines. This bit is
Read Only and presents 0 when
INITIALIZED or CLR SCAN.

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 not cycled for
one or more lines. This bit is Read
Only and presents 0 when INITIALIZED
and CLR SCAN.

The RING flag is 1 if 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 and CLR
SCAN. .

Description

The LINE ENABLE flip-flop, when
asserted, enables RING, CO, CS, and
SEC RX to be sampled (line status) by
the program, and to be tested for
transitions.

Pﬁ.nww;-:uh‘ - R B
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This bit is Read/Write and cleared
by INITIALIZE and CLEAR MUX.
0l TERM RDY Controls switching of the data
communications 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 b

by INITIALIZE and CLEAR MUX.

02 RS When REQUEST TO SEND is set to 1, it

conditions the modem for transmit if

the communications channel has been
established (switched network). This
bit is Read/Write and is cleared by

INITIALIZE and CLEAR MUX.

03 NS ¥ The New Sync (201) flip-flop, when 1,
presents a high to the New Sync lead.
This bit is Read/Write and is cleared

" by INITIALIZE or CLEAR MUX.

04 DSR ¥ When the state of the modem's Data Set

Ready lead is a high, this bit is a 1. ‘

The DSR bit is inhibited when the

LINE EN flip-flop is 0. This bit is

Read Only.
05 CSs This bit reflects the current state of
the modem CLEAR 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 Read Only.

¥ FOR ASYNCHROMNOUS USE, REFERENCE SHEET 43.
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06 co This bit reflects the current state

of the modem carrier detect lead. An
OFF indicates that the received signal
is unsuitable for demodulation. The
CO bit is inhibited when the LINE EN
flip-flop is 0. This bit is Read Only.
07 RING This bit reflects the current state of
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 07:04

are inhibited when LINE EN is 0.
System Addresses |

The DV1l modem control uses two address locations in the floating
address area.

Interrupt Vectors

Each modem control requires one interrupt vector. The vector
addresses are assigned upward from 300 to 777. The modem control
falls in behind the DV1l in contiguous assignments from 300.

Timing Considerations

The modem control timing considerations consist of scan control
and CLR SCAN operations. Scan control through the CSR allows the
scan to either run frece (SCAN EN) or to be sequentially stepped
through the line counter line by line (STEP bit of CSR). The
Read/Write cycles of the modem control scan logic (Paragraph 4.4)
force the program to wait, after issuing CLR SCAN, until it has .i
cycled through the memories. Also, the scan's Read/Write cycles '

prevent halting the scan and changing the line number with one
machine cycle.
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General Description

The DV1l Asynchronous Line Card provides EIA communication
capability for the DV11l multiplexor. Each ALC contains
four double-buffered serial communication lines (UART'S)
that are serviced by the DV11l character processor.

For Asynchronous reception, the UART assembles the serial
communication line's character and presents a receiver

flag to the character processor. Upon servicing of that
receiver flag, the ALC presents the received character

and associated error conditions to the character processor's
Received Character Storage Silo for future processing.
During Asynchronous transmission, the character processor
checks the state of the line card's transmit flag to deter-
mine the need for servicing. If conditions exist so that
transmission is required on that line, the character
processor will send a parallel character to the transmitter
register file for serial presentation to the communication
line.

Each serial communication line of the ALC can operate with
with individual programmable parameters. ’

The parameters are:
Character length: 5, 6, 7 or 8 bit.

Number of stop bits: 1 or 2 for 5, 6, 7, 8 bit
characters.

Parity generation
and detection: 0dd, Even or None.

Operating Mode: Half Duplex or Full Duplex
and Receiver Enable.

Transmitter/
Receiver Speed: so, 75, 110, 134.5, 150, 300,
: 600, 1200, 1800, 2000, 2400,
3600, 4800, 7200, 9600 and
38,400.

Breaks: Generaticn and Detection.
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LINE CONTROL REGISTER (LCR) - ADDRESS X04

Ehls register controls the features associated with each
ype of line card. The following LCR bit functions will
§§rtain only to those lines associated with an asynchronous
Shne card. For synchronogs line card functions, refer to
eets 9 through 15 of this specification. Bits 00-03 of
the Secondary Register Selection Register specify the lin

numbers to which the bits in the Lin;—éggt;givﬁééi;:ZrLL”e

apply.
The bit assi i
oo gnments of the asynchronous line card are as
15 14 13 12 11 10 9
géggRoL REGISTER BITS REGISTER
STROBE SELECTION CODE
PRIMARY REGISTER
BREAK RECEIVER EVEN FULL
1 ENABLE PARITY DUPLEX
g | g
FORMAT REGISTER
PARITY STOP CHARACTER LENGTH
ENABLE CODE e
1
' | g | 1
BAUD RATE REGISTER
S PEETD CODE
1
l 1 | g
MAINTENANCE REGISTER
INTERNAL
1
T
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BITS 09-10 REGISTER SELFCTION CODE (See bit 15)

Each line has four associated registers that are determined

by the states of these bits.

These registers are four bits

wide and are defined by bits 11 through 14.

Register

Bit Setting

10 9

B w N
¢« o o

BIT

Primary
Format

Baud Rate
Maintenance

oo
HoHrHO

PRIMARY REGISTER

11

12

13

(Primary #@) Full-Duplex/Half Duplex (See bit 15)
The per line bit, when cleared, conditions the
line to operate in full-duplex mode. If this

bit is set, the line is conditioned to operate

in half-duplex mode, where the selected receiver
is blinded during transmission of a character.
(Primary @@) Even Parity (See bit 15)

This bit, when set, generates character with
even parity on the line and expects received
characters to have even parity. If this bit is
cleared, characters of odd parity are generated
on the line and received characters are expected
to have odd parity.

The state of this bit is immaterial if the
Parity Enable bit (Format Register - Bit 14)
is not set. This bit must be conditioned
prior to loading of the Format Register.

(Primary @) Receiver Enable (See bit. 15)

This bit must be set before the receiver logic
can assemble characters from the serial input
line. When this bit is set, Receiver Active
(Line State Bit g@g) will subsequently set. To
shut down reception on a line, the program should
first clear Receiver Enable and then set Receiver
Resynchronize (Line State Bit @1). The program
must wait one character interval after shutdown
before restarting a line.

ENGINEERING SPECIFICATION
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14

(Primary @@) Break (See bit 15)

This bit, when set, will force a space on that
line's output causing a break condition. The
break condition may be timed by sending charac-
ters during the break interval, since these
characters never reach the EIA line.

Al; pri@ary registers will be cleared following a Bus
Initialize or DV11l Master Clear.

BIT FORMAT REGISTER
11-12 (Format #1) Character Length (see bit 15)
These bits are set to receive and transmit
characters of the length (excluding parity)
as shown below.
12 11
0 0 S bit
0 1 6 bit
1 0 7 bit
1 1 8 bit
13 (Format g1) Two Stop Bits (See bit 15)
This bit, when set, conditions the line
transmitting with 5, 6, 7 or 8 bit code
to transmit characters having two stop
bits. One stop bit is sent when this bit
is cleared.
14 (Format @1) Parity Enable (See bit 15)

If this bit is set, characters transmitted on
the line have an appropriate parity bit. affixed;
and characters received on the line have their
parity checked. Parity sense is determined by
the state of Primary Register bit 12.

Si1ZE |CODE NUMBER REV
SpP DV11-0-1 B
DEC FORM NO DEeC 16—(381)—1022—N370 SHEET _39 OF _44

DRA 108

SIZE |CODE NUMBER REV
SP DV11-0-1 B
DEC FORM NO —(381)— :
DRA 108 DEC 16—(381)—1022—N370 SHEET 40 OF 44




”-

ENGINEERING SPECIFICATION OO  CONTINUATION SHEET | ENGINEERING SPECIFICATION TOMOM  CONTINUATION SHEET

TITLE DV11l ASYNCHRONOUS LINE CARD TITLE DV11l ASYNCHRONOUS LINE CARD
1) Y I
BIT - BAUD RATF ‘ . BIT 15 LINE CONTROL STROBE
11-14 (Baud Rate 18) Speed Code (See bit 15) The setting of this bit records the status of
) ) ) bits #9, 14, 11, 12, 13 and 14 into the registers
The state of these b}ts determine ;he operating associated for the line specified in bits gg-g3
speed for yhe transmitter and receiver of the of the Secondary Register Selection Register.
selected line. This bit is self-clearing, hence write only. It
may be set at the same time as the bits whose
14 13 12 11 Baud Rate status it records, as its action is delayed until
the conclusion of the instruction cycle which set
0 0 0 0 50 it.
g g ‘1) é Zio CAUTION: Reference the CAUTTON NOTE located on sheet 15.
0 0] 1 1 134.5 .
0 1 0 0 150 RECEIVER INTERRUPT CHARACTER REGISTER -~ ADDRESS Xg2
0 1 0 1 300 - .
0 1 1 0 600 The RICR Register is a Unibus Addressable Register used
0 1 1 1 1200 by the microprogram to show the PDP-1l program any received
1 0 0 0 1800 character, along with line number and error flags, for which
1 0 0 1 2000 the microprogram requires assistance in processing.
1 0 1 0 2400
1 0 1 1 3600 ‘ Three individual error flags from an asynchronous line will
1 1 0 0 4800 : be presented in the RICR register in the following manner:
1 1 0 1 7200 :
1 1 1 0 9600 Error Code Bit Meaning
1 1 1 1 38,400 ' 15 14 13 12
Refer to DV11l Busy and Data Set Busy features 0 0 0 1 Parity Error

for 38.4K baud operation.

This character was received with a parity
sense opposite to that which was selected

BIT MAINTENANCE for this line.
11 (Maintenance 11) Maintenance Internal Mode (See bit ]iﬁ 0 0 1 0 Overrun Error
This per line bit, when set, loops the trans- : The character(s) preceding this character
mitter's serial output lead to the receiver's on this line has (have) been lost due to
serial input lead on a TTL basis. While operating . failure of the DV1l receiver system to
in maintenance mode, the EIA transmit data leads, keep up with the incoming character rate
EIA received data leads, and the remote Data Set on this line.
Busy features are disabled. Normal operating mode
is assumed when this bit is cleared. All Mainten- 0 0 1 1 Framing Error
ance Registers will be cleared following a Bus
Initialize or DV11l Master Clear. These bits are set if the received
character did not have a stop bit present
12-14 (Maintenance 11) Unused at the prover time. These bits are usually
interpreted as indicating the reception of
a break. ' -

Existing error codes not shown above are the same for both
the synchronous and asynchronous line cards.

REV
SIZE |CODE NUMBER REV SIZE [CODE NUMBER

. SP DV11-0-1 B A | sp DV11-0-1 B
ssi}gfzi fc?a"." NO oee s ’ ‘ SHEET _41  OF _44 DEC FORM NG oec 16-@an-1022-nazo ~ ' SHEET 42 OF 44 ,




ENGINEERING SPECIFICATION

CONTINUATION SHEET

TITLE

DV11l ASYNCHRONOUS LINE CARD

A priority encoding scheme is used by an asynchronous
line to present a multiple error code condition. Any
error flag combination that contains an overrun error
will be presented as an Overrun Error (code 0010) in
the RICR register. A framing error and parity error
combination will be presented as a Framing Error {code
0011) in the RICR Register. A multiple error condition
that displays a Parity Error (code 0001l) does not exist.
This priority scheme is used only by the Asynchronous
Line Card. Existing error code bits that are generated
on a synchronous line are not affected by this scheme.

PROGRAMMABLE MODEM CONTROL DEVICE REGISTERS

The Asynchronous Line Card uses the existing modem control
unit, but with Secondary Receive and Secondary Transmit
substituted for Data Set Ready and New Sync respectively.
An asynchronous line requires the following changes to the
programmable modem control device registers and bit assign-
ments:

CONTROL STATUS REGISTER (CSR) (ADDRESS: 770XX0)
Bit Status Description
12 SEC Rx The Secondary Receive Flag is a ONE if

an ON to OFF or an OFF to ON transition
has occurred on this modem lead. This
bit is not legitimate if the Program has
changed the Line # and the Scan has not
cycled for one or more lines. This bit
is READ only and shall present a ZERO
when INITIALIZED or CLEAR SCAN.

LINE STATUS REGISTER (LSR)

(ADDRESS: 770XX2)

3 SEC Tx The Secondary Transmit (202) flip flop,
when a ONE, presents a MARK to the Modems
Secondary Transmit lead. This bit is
READ/WRITE and is cleared by INITIALIZE
or CLEAR MUX.

4 SEC Rx The state of the modem's Secondary Receive
Lead, when a ONE, is a MARKING state. The
Sec Rx bit is inhibited when the Line Enable
Flip Flop is a ZERO. This bit is READ only.
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DV11 BUSY

DV11l Busy is a response that emanates from an asynchronous
receiving line to indicate that the character 'servicing

rate for that line isn't being sustained. To insure received
data integrity, external hardware must interpret and implement
this response in such a fashion as to provide a restraining
feature on the remote transmitter.

The "ON" condition of DV11 Busy is indicated by a negative
voltage in the 3 to 15 volt range. The "OFF" condition of
DV1l Busy is indicated by a positive voltage in the 3 to 15
volt range. DV1l Busy will be in the off state following a
Unibus Initialized, DV11l Master Clear or Receiver Enable
being cleared (LCR Primary Register bit 13). The ON duration
of this lead is dependent on the servicing rate of the DV1l
Character Processor. Therefore, DV1l Busy can be of any
minimal period. DV11l Busy will be asserted a maximum of
10/16th of a bit time following the reception of the first
stop bit. For an operating speed of 38.4K baud, external
hardware must implement the DV11l Busy feature.

DATA SET BUSY

Fach asynchronous transmitting line has the capability of
having continual transmission remotely started and stopped.
This is the complementary feature of Dvll Busy. Data Set
Busy must be implemented with external supporting hardware
and must be used with an operating speed of 38.4K baud.
Line card modification is required for implementing Data
Set Busy at a baud rate other than 38.4K baud.

The "ON" condition of Data Set Busy will be interpreted by
a negative voltage in the 3 to 15 volt range. The "OFF"
condition of Data Set Busy will be interpreted by a positive
voltage in the 3 to 15 volt range. Data Set Busy, when on,
is defined as a remote stop request.

To inhibit continual character transmission, Data Se; Busy
must be received prior to 15/16th of the last stop bit )
interval. Data Set Busy is invalid when the line is being

‘operated in either internal maintenance mode or at an

operating speed less than 38.4K baud, assuming no line card

- modification was performed.
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MAYNARD, MASSACHUSETTS - ’§
i TITLE DV11 Acceptance Procedure
ENGINEERING SPECIFICATION DATE 22 April 75

I. Q.C. STATUS

TITLE DV11l Acceptance Procedure

Acceptance must ascertain that hte DV11-AA, DV11-BaA,

REVISIONS ' DV11-BB and DV11-BC have been throuah Q.C.
TION CHG NO| ORIG DATE | APPD BY | DATE
REY pesch@ =, ; II. ECO STATUS

All hardware to be shipped with this option must have =11
current ECO's installed. Acceptance area will have on hand
any and all information required to verify the ECO status

of the option to be shipped.

ITI. Hardware Procedure

A. Requirements
1. DV11l logic tests DZDVA through DZDVF
2. PDP-11 with 8K of core and a console Teletype
3. An expander box suitable for the DV11l; i.e. with
space for hex modules and capable of supplying
1 the following current requirements: '
: @ +5 Volts @ -15 Volts @ +15 Volts

DV11-Aa, 2 DV11-BA 17.5 Amps 1 Amp #.5 Amps
! DV11-AA, 2 DV11-BB 20.5 Amps 1 Amp #.6 Amps
N DV11-AA, DV11-BA, DV11-BB 19.0 Amps 1 Amp #.55 Amps

; B. Procedure

1. Check the module placement against sheet 9 of the
Unit Assembly drawing (D-UA-DV11-g-¢).

2. Place an H8612 test connector in the jack of each
line card. Connect a total of four BCOSR cables from
each jack of the M7807 and M7808 modules to each .
jack (all are identical) of the HS61 test connector.
Connect the BCOSR cables such that the smooth side
is toward you and the ribbed side is toward the .
circuit board.

3. Load and run diagnostics DZDVA through DZDVF for
four error-free passes* each. In the DZDVE diagnostic
select the tests appropriate to H361. Refer to the
diagnostic writeup for starting procedures. In part-
icular, refer to the DZDVE writeup for manual input
of parameters if other than standard addresses, etc.
are being used.

*NOTE: RUN ALL DIAGNOSTICS WITH ITERATIONS ENABLED.

oo T N A e

o B )7 I . - SIZE |CODE NUMBER REV : . SIZE |CODE NUMBER REV
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TITLE DV11 Acceptancé Procedure

Fiqure 1.

lines have been tested.

BCO8R cables plug

into Line CardS\

|
e

H325 connectors.

ooogoonoo

4. Remove the HS8612 and HR61 test connectors and
reconfiqure the apparatus in accordance with

5. Load and run four error-free passes* of DZDVE,
selecting the tests which utilize the H325 test
connector. Note that the DZDVE test can be run with

" any number of H325's by using the introductory dialog
of the DZDVE test to specify which lines are equipped
with H325's and then moving the H325's until all

An H325 test
connector is

installed on each

EIA connector on

H317C Distribution

Panel.

Figure 1- Test Confiquration for Acceptance Procedure

*NOTE: RUN ALL DIAGNOSTICS WITH ITERATIONS ENABLED.

See D-UA-DV11-g#-@ details
A,B,C,D,and F for cabling
details (Sheets 5 and 6). -

Note for Figure 1: Only one H317C Distribution Panel is
shown. This is sufficient to test two line cards
simultaneously. If it is desired to test four at a time,
a second H317C panel would be used and eight more
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MADE BY john McNamare CHECKED =g SECTION 7
IDATE ___ April 16, 1975 DATE F-/7-75 _
ENG <l & Zfeceze. |PROD . ISSUED SECT. b
DATE 2-12-75 ____IpATE 4-i7-725 ‘ -
— NS SEEEEEEEEE——— e ~
>
"o | DWG NO./ PART NO. DESCRIPTION A
1. | o, MB-DV1l-g DV11l Customer Print Set #1 1
2, 2J192-RB DV11 Diagnostic_ Kit 1
3. EK-DV11-MM DV11l Maintenance Manual 1
L
TITLE ASSY NO. SIZE|CODE NUMBER REV. [ECO NO.
o AlPL ;
DV11l Shipping List DVl -g-
SHEET 1 OF 1 oist. | [T T T 1 | I 1
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QUANTITY /VARIATION

[T
DAVE ¥-/7-75

SECTION

DATE ?-77-75 DATE
Ne'| DWG NO./PART NO.|

PROD ©.CJaRL

ISSUED SE

DESCRIPTION !

DV11-AA

1 ZJ192-RB

DV1l Diggnostic Kit

P

NOTE: The ZJ192-RB diagnostic kit includes,

but is not necessarily limited to, the |
following diagnostic;:MaindQCell-DZDVA,
Maindec-11-DZDVB, Maindec-11-DZDVC,

Maindec-11-DZDVD, MAINDEC-1i- DZDVE, ..

AND MAINDEC-II-DZDVF,

TITLE
DV11l Software List

ASSY NO.

YA

SHEET

1

OF 1

SIZEJCODE

NUMBER

Dv1L-p-6

REV.

ECO NO.
ovli-
00004

DIST. |

[

1

|l

|
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OF ITEMS WITHOUT WRITTEN PERMISSION.
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OUTPUT: CABLES -
ARE B(CPZSD-25

A

( R
8 OUTPUT CABLES T

PDPII OR BAII
EXTENSION BOX THAT
CONTAINS THE DVII
LOGIC "ASSY
D-AD-7212834-0-0

. T9 M7833 OR MTB39 SLOT S
H317C DISTRIBUT!ON PANEL T2 M7147 OR WMITB@8 JI
(FIRST 8 LINES) J M7833 OR MT833 SLOT 6
. Jia M7197 OR MT18¢08 J2
OUTPUT CABLES
ARE BCPSD-25
( . )
T& OUTPUT CABLES T .
J9 M7833 OR MT839 SLOT T |
H3‘7C DlSTR|BUT|ON PANEL Jlﬂ MTB@T .Tl
(SECOND 8 LINES) JIl M7833 OR MT839 SLOT 8
Ji12 MT82T J2

AC POWER CORD
TO LINE OR PODPII

NOTES:

. ON MTBETZMT4TORMBMODULES T1 1S THE JACK
NEAREST THE EDGE OF THE BOARD.

2. ON H3ITC DISTRIBUTION PANEL (D-CS-5411153)
J9 1S FAR LEFT JACK: J12 1S FAR RIGHT
JACK. :

3. INSERT CABLES FLAT SIDE TOWARD YouU;
"RIBBED SIDE AGAINST CIRCUIT BOARD.
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