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' CUSTOMER PRINT SET INDEX THIS IS PRINT SET [T T

SEQUENCE SEQUENCE
DRAWTNG DIRECTORY B-DD-DW8-E ar ar B SRR
FIELD INSTALLATION & ACCEPTANCE A-SP-DW8-E-O V
ACCESSORY LIST A-AL-DW8-E-1§ UNIT ARIATIONS
UNIT ASSY (DW8-E) (INCL. PL) D-UA-DW8-E-f§
DW8-E CONTROL D-BS-DW8-E-3 VAR
/0 BUS CONVERTER D-BS-DW8-E-4 , TITLE
é‘gg gugxgggggn?g%i;ggm,s g—;g—gxg—g—g DW8-E-NA |8 NEG BUS TO OMNIBUS INTER 115V |1
e R CO ~-BS-DW8-E- DW8-E-NB |8 NEG BUS TO OMNIBUS INTER 230V |1
1/0 BUS EXPANDER D-BS-DW8-E-7 e x5 sio
I/0 BUS EXPANDER SIGNALS D-IC-DW8-E-8 i T LOT EXPANDER MODULE SET
T/0 CONNECTORS D-IC-DW8-E-2 [DW8-E-PA _ [8 POS RIS TO OMNIBUS INTER 115V |1
MODULE UTILIZATION D-MU-DW8-E-1 MFG. PRINT SET DW8-E-PB___8 POS BUS TO OMNIBUS INTER 230v [l
WIRED ASSY D-AD-7009154-0-0 ACCEPTANCE PROC,A -SP-DW8-E =13 DW8-E-PX |5 SLOT EXPANDER MODULE SET
WIRE LIST K-WL-DW8-E-11
CONTROL D-CS-M7101-0-1
POSITIVE I/0O BUS CONVERTER D-CS-M7102-0-1
NEGATIVE I/O BUS CONVERTER D-CS-M7102-0-1
PUS LOADS E-CS-M8320-0-1 .
POWER SUPPLY ASSY (INCL. PL) D-AD-7009287-0-0
REGULATOR BOARD D-CS-5409728-0~I
REGULATOR BOARD ASSY E-IA-5409728-0-0
LINE SET 115 VAC 7 AMP C-UA-BC@SH-g-@
LINE SET 230 VAC 4 AMP C-UA-BC@5I-F-¢
DWE £ ENGINEERING SPECIFICATION A-SP-DW8-E-12
MODULE UTILIZATION P, L, A-PL-DW8-E -I|
> DRN, DAT
LI m|o|o USED ON OPTION/MODEL | £ WiT,s0N 387551 e
CAKD. T
7 W~ g /5» A ,f% /;fx E
z|2 0 4 o A
slZ|N Fy < v OMNIBUS INTERFACE
SlG i twll PROJ ENG. DATE
y 212 g % Il | rRop. DATE |SIZE|CODE NUMBER REV
- fad ol D
w o [w|[MmMm M i slBlD -F
EAS s~ FIELD SER\.) DATE D | DW8-F
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CUSTOMER

?ﬁﬂﬁ%ﬁ? EiLECTHTCAL PRINT SET ELECTRICAL
Gl 5
g OPTION g OPTION
sl o NO NO./FILE No NO. / FILE
| € OF DATE rd Q L OF DATE
| o DRAWING NO. REV| SHT DESCRIPTION | ‘DRAWING NO. EV| SHT DESCRIPTION
0 il D-UA-DW8-E—4 6 3 UNIT ASSY (DWB-E) X |5 D-CS-M71@2-F#-1 # ]2 POSITIVE I/0O BUS CONVERTER
X D-MU-DW8-E~1 A1 | MODULE UTILIZATION K-CO-M71@2-@#-4 1 | X-Y COORDINATE HOLE LOCATION
X A-PL-DW8-E-1 A |1l | MODULE UTILIZATION (PL) D-AH-M71@2-@#-5 1 | ASSY DRILLING HOLE LOCATID N
X D-BS-DW8-E- 3 Al DW8-E CONTROL B-MH-M7102-F-6 1 MODULE ECO HISTORY
D-BS-DW8-E-4 B |2 I1/0 BUS CONVERTER
% D-IC -DW8-E-5 g1 1/0 BUS CONVERTER SIGNALS
X D-BS-DW8-E-6 Al 1 | DWS-E EXPANDER CONTROL X 6 | D-CS-M71@3-g-1 # |1 | NEGATIVE I/0 BUS CONVERTER
X D-BS~DW8-E-7 E |2 I/0 BUS EXPANDER K-CO=M71@3-g-4 1 X-Y COORDINATE HOLE LOCATION
X D-IC-DW8-E-8 Bl L T/0 BUS EXPANDER SIGNAIS D-AH-M71#3-8-5 1 | ASSY DRILLING HOLE LOCATION
D-IA-7009155-0-0 1 HARNESS *C B-MH-M71@#3-@F-6 1 MODULE ECGC HISTORY
D-IA-7009288-0-0 1 HARNESS DC
K A-SP-DW8-E-12 A |19 | DW8-E ENGINEERING SPEC
B A-SP-DW8-E-13 % | 1 | DWBE  ACCEPTANCE PROCEDURE X 7 | E-CS-M832¢-g-1 # | 2 | BUS LOADS
X A-AI-DW8-E-18 A1 DW8-E ACCESSORY LIST K-CO-M832@-#-4 1 X-Y COORDINATE HOLE LOCATION
X D-IC-DW8-F-"? Al 2 1/0 CONNECTORS D-AH-M832@-@-5 1 | ASSY DRILLING HOLE LOCATION
X A-SP-DW8-E-9 ¥ FIELD INSTALLATION & ACCEPTAN(QE B-MH-M8327-F-6 1 | MODULE ECO HISTORY
X 8 | D-AD-7009287-0-0 |# | 1 | POWER SUPPLY
D-IA-7409376-0-0 2 CHASSTS (P.g.)
X 2 |D-AD-7009154-0-C *| 1 | WIRED ASSY x| 9 E-IA-5409728-0-0 |[# | 1 REGULATOK BD ASSY
| A-PL-7009154-0-0 2 | WIRED ASSY (PL} X D-CS-5409728-0-1 |# | 1 | REGULATOR BD
X K-WL-DW8-E-11 B! 1 | WIRE LIST K-C0-5409728-0-4 | |1 X-Y COORDINATE HOLE LOCATION
C-MD-7409056-0-0 1 OMNICASTING (BM8-L) D-AH-5409728-0-5 1 ASSY DRILLING HOLE LOCATION
E-SC-1205348-0-0 1 288 PIN CONNECTOR BLOCK (H803) B-MH-5409728-0-6 .1 ~MODULE ECO HISTORY
C-IA-7409375-0-0 1 BRK SUPPORT ETCH BD
X 10, C-UA-BC@SH-gZ-@ 11 LINE SET 115V AC 7 AMP
” 3 [D-TA-5409396-0-0 .1 | 8/E POWER BUS BOARD 11, D-UA-H4@F-F-0 1 | AC INPUT BOX ASSY (H4@F-A)
B-CS-5409396-0-1 1 T circurr SCHEMATIC A-PL-HA@F-B-J 1 | AC INPUT BOX ASSY (H4@@-A) (PL)
K-C0-5409396-0-4 1 | X-Y COORDINATE HOLE LOCATION D-IA-5309845-0-0 1 BOX AC INPUT
D-AH-5409396-0-5 . 1 | ASSY DRILLING HOLE LOCATION C-MD-5309849-0-0 1 COVER
B-MH-5409396-0-6 | | 1 | MODULE ECO HTSTORY A-DC-5309899-0-0 1 | POWER CTRL DECAL 115V
D-IA-5009395-0-0 ' 1 | ETCH BOARD 8/E C-IA-5409824-0-0 1 POWER CTRL BOARD 115V
N , - D-AH-5409824-0-5 1 | ASSY DRILLING HOLE LOCATION
X 4 |D-CS-M7(01-@ -1. #| 2 | CONTROL B-MH-5409824-0-6 1 | MODULE ECO HISTORY
K-CO M7101-@-4 1 | X-Y COORDINATE HOLE LOCATION
D-AI_M7IQI-@-5 1 | ASSY DRILLING HOLE LOCATION
B-MP M7|f|- B-6 1 | MODUIE ECO HISTORY s ~
! i
QUSTOMER X = PRINT OF DOCUMENT INCLUDED IN PRINT SET TITLE SIZE[CODE NUMBER REV
PRINT SET C = INCLUDES ALL PRINTS INDICATED ON DOCUMENT - . D
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CUSTOMER o “ CUSTOM
PRINT SET ELECTRICAL PHIN?SEE?B
G
7] . .
g OPTION OPTION
|5 NO NO./FILE g NO NO./ FLE
gl 2 OF DATE 8 OF
E DRAWING NO. REV| SHT DESCRIPTION c ‘DRAWING NO. REV| SHT DESCRIPTION DATE
X 12| C-UA-BC@5J-@-9 =1 LINE SET 230V AC 4 AMP
13| D-UA-HAPP-P-9 1 AC INPUT BOX ASSY (H4@@-B)
! A-pPL-HAZE-B-F 1 AC INPUT BOX ASSY (HAPZP-B)[PL)
D-IA-5309845-0-0 1 BOX AC INPUT
C-MD-5309849-0-0 1 COVER
A-DC-5309900-0-0 1 PWR CTRL DECAL 230V
C-IA-5409825-0-0 1 PWR CTRL BOARD 230V
) D-AH-5409825-0-5 1 ASSY DRILLING HOLE LOCATION
B-MH-5409825-0-6 1 MODULE ECO HISTORY
QUSTOMER X — PRINT OF DOCUMENT INCLUDED IN PRINT SET TITLE SIZE|CODE NUMSER REV
PRINT SET C = INCLUDES ALL PRINTS INDICATED ON DOCUMENT DW8S-E 4 D
CODES S = CONFIDENTIAL AUTHORIZED SIGNATURE REQUIRED SHEET™ OF B8 | OD DW8-L

DRE 108

DEC 16-(325)-1062-2B-R972



PRINT SET " CUANTUAL BRINT SET MECHANTUAL
& &
°l ¢ No OPTION 4 g " OPTION
1 o Moare 2| oF Moare
t 1 DRAWING NO. REV| SHT DESCRIPTION 2| T ‘DRAWING NO. REV] SHT DESCRIPTION
1, D-UA-DW8-F -0 B | 3 | UNIT ASSY (DW8 I} | & 77009287 -0-0 ] 1 POWER SUPRLY
D-IA-7009155-0-0 1 | HARNESS AC ' £-1A-7409376-0-0 2 CHASSIs (P.S.)
D-IA-7009288-0-0 1 HARNESS DC
E-IA-7410650-0-0 2 CHAZ3IS
9 | £-IA-5409728-0-0 g1 REGULATOR BD ASSY
D-C5-5409728-0-1 H 1 REGULATOR BD
K-CO-5409728-0-4 1 X-Y COORDINATE HOLE LOCATION
D-AH-5409728-0-5 1 ASSY DRILLING HOLE LOCATION
! 2| D-AD-7009154-0-0 3 1 WIRED ASSY B-MH-5409728-0-6 1 MODULE ECQO HISTORY
L ! A-PL-7009154-0-0 2 | WIRED ASSY (FL) C-IA-7409375-0-0 1 BR¥YT CUPPORT ©TCH BD
C-MD-7409056-0-0 1 | OMNICASTING (BM8-1L)
£-5C-1205348-0-0 1 288 PIN CONNECTOR BLOCK (H803) 10| C-UA-BCHSH-F-F H#H LINE SET 115V AC 7 AMP
B 1 N-TA-5409396 0 0 1 | 8/E POWER BUS BOMLRD 11| p-UA-HAZP - 1 AC INPUT BOX ASSY (H4Z@-A)
j B-C5-5409390 -0-1 1 | CIRCUIT SCHEM/TIC A-PL-H4@F-F-7 1 AC INPUT BOX ASSY (H4@@-A)PL
! K-CO 5409350 -0-4 1 ~-Y COORDINATE HOLr LOCATION D-TA-5309845-0-0 1 BCX AC INPUT
! D-AH-5409396-0-5 1 | ASSY DRILLING HOLT' TOCATION C-MD-5309849-0-0 1 COVER
R B-MH-5409396 0 o | ) MODULE ''CO HISTORY A-DC-5309899-0-0 1 PWR CTRL DECAL 115V
N D-1A 5009395 0 0 | 1 | uTCH BOARD g/~ C-1A-5409824-0-0 1 POWER CTRL BOARD 115V
IR i 7 i ] D-AH-5409824-0-5 1 ASSY DRILLING HOLE LOCATION
B-MH-5409824-0-6 1 MODULE ECO HISTORY
4| p-cs M7101 #-1 # | 2 | CONTRO., i
K-CO-M7191 g4-4 1 | X-Y COORDINAT:I HOLL LOCATION |
D-AH-M7101-@F-5 1 | AS3Y DRILLING HOLE LOCATION 12 |C-UA-BC@5T-gF-4 # |1 LINE SET 230V _AC 4 AMP
B-MH-M7181-@-6 1 | MODULE #CO HISTORY _
13  D-UA-H4Z@-Z-4 1 AC INPUT BOX ASSY (HA4@@B)
i A-PL-H4Pp@-p-£ 1 AC INPUT BOX ASSY (H4@@F-BYPL)
I 5| D-CS-M71@2-@-1 # 2 | POSITIVE I/0 BUS CONVERTER D-IA-5309845-0-0 1 BOX AC INPUT
i K-CO-M7182 (-4 | 1 | X-Y COORDINATY HOLE LOCATTIGN C-MD-5309849-0-0 1 COVER
: D-AH-M71@2-d- 5 1 ASSY DRILLING HOT.H LOCATION L A-DC-5309900-0-0 1 PWR CTRL DECAIL 230V
B-MH-M7182-4- 6 1 | MODULF ECO HISTORY C-TIA-5409825-0-0 1 PWR TRL BOARD 230V
Y T TAH-5409825.0-5 1 ASSY DRILLING HOLE LOCATION
B-MH-5409825~0-¢ 1 MODULFE. £CO HISTORY
i 6 D-C5-M7143 g 1 H 2 | NEGATIVE I/0 Bi'= CONVIRTIR
i K-CO-M71@3-0-4 1 | ¥-Y COORDINATH HOLY LOCATION BN
D-AH-M71#3-4-5 1 | ASSY DRILLING HOLE LOCATION
B-MH-M71#3 @-6 1 | MODULE ECO HISTORY ] i
l 7 cs M832d3-g-1 il 2 BUY LOADS
v oo M8328 44 C L M-y COORDINATE HOT - TACHTION 1 B
1 p an-mM8328-g-5 1 | ASSY DRILLING HOLE LOCATION
B-MH-M8328 4 © T | MODULe CO 115TORY
CUSTOMER | X = PRINT OF DOCUMENT INCLUDED IN PRINT SET TITLE SIZE|CODE NUMBER REV
PRINI SET | C = INCLUDES ALL PRINTS INDICATED ON DOCURENT WE-E U
CODES S — CONFIDENTIAL AUTHORIZED SIGNATURE REQUIRED L W8k SHEET sOF -, | B | DD
DRB 108
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in whole or in part as the basis for the manufacture or sale of items

without written permission.

This drawing and specifications, herein, are the property of Digital
Equipment (

DIGITAL EQUIPMENT CORPORATION ENGINEERING SPECIFICATION gl a1 CONTINUATION SHEET
MAYNARD, MASSACHUSETTS TITLE DWSE FIELD INSTALLATTON AND ACCIDPTANCE PROCEDURE
ENGINEERING SPECIFICATION DATE ,_ . -.
TITLE D SE =~ I5LD I 7sidui AT sl A2 7ANCE »Rnlanyny 1. HARDWAR:
REVISIONS 1.1 Basic Contfigurations
REV DESCRIPTION ICHG NOI ORIG DATE APPD BY DATE

DW8E-NA Neg. /0 Bus, 115 VAC, 50/60Hz

DWSE-NB Neg. I/0 Bus, 230 VAC, 50/60Hz

DWS8E-PA Pos. 1/0 Bus, 115 VAC, 50/60 Hz

DWSE-PB Pos. [I/0 Bus, 230 VAC, 50/60 Hz

1.2 DWSE Expanders
DW8E-NX Neg. I/0 Bus Expander Modules
Used on DWBE-NA or NB
DWSE-PX Pos. I/0 Bus Expander Modules
Used on DW8L-PA or PB
1.3 Required Cables

1.3.1 BCO8B-7's are to he used on a positive
bus; DM04, PDP-8L, or PDP-12.

1.3.2 BCO8D-7's are to be used on a negative bus;
bMO1, PDP-8, PDP-81, or Linc-8.

1.3.3 The PDP-81 can be positive or negative bus
but requires BCO8D cables. When a DMO04 is
installed on a positive bus PDP-81, BCOS8B
cables are required.

1.4 System Requirements

1.4.1 The processor must have at least 4K of
Read/Write memory.

1.4.2 An ASR33 teletype, or equivalent.

1.5 Tools Required

i.>.1 Specral tools are not required to install
a DW8L, all tools necessary are included
in the Field Service Tool Kit.

1.5.2 If the DWSE is mounted in a cabinet, pallet
handling equipment may be necessary to
position the cabinet in the final installa-

v tion position.
f E [CODE NUMBER REV
ENG 7 APPD .~ , 7 / SIZE [CODE NUMBER REV Sg | owe_peo
// / A P ‘//"'rf.‘?r e A gp pwe _x_0 A
| i i A - . — DEC FORM NO DEC 16—(381)—1022—N370 SHEET 2 OF 4 __
DEC FOAM Ro. SHEET _/ _ oF _4 DRA 108 —




ENGINEERING SPECIFICATION
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CONTINUATION SHEET

ENGINEERING SPECIFICATION

CONTINUATION SHEET

dl gl 1ol |

TITLEDWEE FIELD INSTALLATION AxD ACCLPTANCE PROCEDURE TITLE pwgk FIELD INSTALLATION AND ACCHPTANCE PROCEDURE
. : - . ey 2.5 Install the option{s) in the DW8E using;
2 UNPACKING AND INSTALLIMG THE DWS8E
. ) . L A. Module Utilization (D-MU-DW8-E-1)
2.1 Inventory all items on the DWBE Accessory List B. The options installation and acceptance procedure.
(A-AL-DWE-E-10) ¢. The interface section of the DW8E Engineering
.. . ! . Specifications
2.2 If the DWBE is packed 1n a separate container,
remove it from the shipping container and install 2.6 With the power source OFF, plug the DWSE power cord
it in the appropriate cabinet using the rotating into a switched AC power source which is controlled
slides included. by the C.P.U.'s On-0ff switch.
2.3 Remove the top cover of the DW8E and ensure that 3. ACCEPTANCE
all modules are installed in the proper locations
accffdlﬁg to‘ghe module utilization drawing 3.1 After all other system acceptance tests are completed,
(D-MU-DW8-E-2). perform the acceptance tests for the option(s) plugged
. . . into the DWS8E.
2.4 Instalil the 1/0, and Data Break cables using the
Following table: 3.2 Record any discrepancies on tne Acceptance Form.
BC0O8 Cables
BAC BME AC LN DATA DALTA
ADDR
bws-L €20 Cly cls CcL7 pl7z= ¢loe Dlo*
DMO4 B 1 B@2 B@3 Bf6 Bp7 B8 B@#9
PDP-8L D36 D35 D34 C36 C35
PDP-12 N14 N15 N16 N17 N18
(*D17 & D16 are expander section Data Break Slots]
BCO8D Cables
BAC BMB AC IN DATA DATA
ADDR
DW8E C290 C:9 Cl18 €17 D17 Cl6 Dlo*
y ‘ I
TR ER v
DMO1 D@1 Dp2, D@3 DP4, D@S, D@6, DP7 DP8, D12 D13,DP9 D1@,D14 D15
PDP-8 ME34 MF34 ME35 MF35,PE@#2 PF§2,PE@3 PFQ3, PEP4 PFP4,
PDP-81 Jg1 Jg2  J@g3 a4 Jps  Jpe  Jp7 JP8 J99 J1p
*Linc8 A36 A35, A31 A33, A32, A31, A30 A20, A28 A27,
*Data Terminal Panel
SIZE |CODE NUMBER REV SIZE CQDE NUMBER REV
A Sp DW8-E-9 A | spr | pws-E-9
DEC FORM NO DEC 16—(381)—1022—N370 SHEET __.3__ OF 4 gg(j 1F38RM NO DEC 16—(381)—1022—N370 _SHEET 4— OF 4—
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LEGEND ANTITY /VARIATION
DIGITAL EQUIPMENT CORPORATION Qu ——
MAYNARD , MASSACHUSETTS D DOCUMENT i‘)
DN DOCUMENT CHANGE ¢
ACCESSORY LIST NOTICE N SR
. Py — = =
MADE BY 5 eod CHECKED *.Cuir :[SECTION PA  PAPER TAPE ASCII 8 =
DATE 3-27-73 DATE 3-27-73 PB PAPER TAPE BINARY d ol o < o] = 2:) =
ENG Ed Reed PROD T . ooler |ISSUED SECT. |PM PAPER TAPE ANz g el el (@ <
DATE 3-27-73 DATE 3-27-7 READ-IN-MODE |l a3 il & uf | eif (IS5 J
. —< o of oo @of | @ st
ITEM RS = v
no | DWG NO./PART NO. DESCRIPTION 4= AR~ “Q E) Zz E
1l |D-UA-DW8-E-O DW8-E Assembly 111 111 F
2 |Cc-UA-BCOS5H-0-0 HAOOA lineset, 115VAC, 7 amp 1 1
3 |C-UA-BC05J-0-0 H400B lineset, 230VAC, 4 amp 1
4 |B-DD-DW8-E DW8-E print set 1 111
5 |D-cs-M7101-0-1 M7101 control card 1]t p
6 |D-CS-M71Q2-0-1 M7102 Pos I1/0 bus converter 414 1 4
7 |D-CS-M7103-0-1 M7103 neg. I/0O bus converter
8 |D-CS-M8320-0-1 M8320 bus loads card 11 111)] 14111
9 |D-MD-7409100-1- ¢ slides, chassis, rotating set 1 1
10 |BCO8B~7 cable, flat black coax x| *
11 |BCO8D-7 Y-cable, flat black coax *
12 |ECO#8M-00007 ECO to PDP-R. send anly FOR PDP-8 INSTALLATION jj1
13 [ECOFLINCBM-00008 ECO TO LINC-8 SEND ONLY FOR LINC-8 INSTALLATIONH ! |! "
H
NOTE: BCO8B-7 cables are wused with positive bus systems - DM04, PDPgjiL, PDP12], I
BCO8D~7 cables are jused with negative bus systems - DMOl, PDP8, PDPSI|} I{N(¢8,
(CAUTION: A PDP8I cpn be positive or negative bus but requires BCO8D ﬁablgﬁ. 1
When a DM04 is inptalled on a Positive bus PDP8I, BCO8B cables are “equired.) i
SIZEJ[CODE NUMBER REV. |ECQ NO
TITLE ASSY; MR- pws-e-0 A|ALl ows-e-10 A OWEE -
ACCESSORY LIST 00003
SHEET 1 OF 1 oosT. | | T T[T T T 1T T 1
DEC FORM NO.
DRA 121
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CiGITAL FQUIPMENT (CRPORATICN

DWE8-E-NX

— JIGEND
VART AT /ION
NEGATIVE BUS, //5VAC

NEGATIVE BUS, 230 YAC

NEGATIVE BUS, EXPANDER; M7/01 94 -M7/03'S, MB320 ADDED 70 A4 OR NB

POSITIVE BUS, 1/5 vAC _

POSITIVE BUS, 230 VAC

POSITIVE BUS, EXPANDER: M7/01, 9M7/02's, MM B320 ADDED 70 ~PA OR PB

NOTE S

/. MOUNTIING HARDWARE VARIAT/ION FOR
ZTEM /6 (FAN) ARE AS FOLLOWS

MOUNTING HARDWARE

ITEM P (FAN)

ITEM NO |DISCRIPT /ON

/1205033 -1 3¢ MOUNTING CLIP
T

ROTRON . _ e -32X .56 SCREW
/1205033 -2 35 #8-32 x .38
IMmMcC |SeLF TaPPING SCR.
2 ITEM /5 § 36, SIDE FILTER, IS TO BE

MOUNTED INSIDE FOX.

3 ASSEMBLE AS SHOWN TO PROVIDE SHIPPING
TIE-DOWN AND SLIDE~LOCK RELEASE .

I

4 |4 4 | 4 |®10 WASHER, STEEL, FLAT |9006664 40
2 2 2 2 TIE WRAP 9007033 39
2 12 2 | 2 | KEPNMUTS #/0-32 9006565 38
2 |2 2 | 2 |SCR, PTH ®/0-32X7/16" 9006072-3 |37
a/R |A/R A/R|A/IR |LOOP TAPE , 5/8' VELCRO 0140|9008875-02 | 36
11 '8l 8 8 | 8 |®B-32X38.G SELF79PPING SCRewW | P00 @ 727 35
e FRONT VIEW 81 8 B8 [m7TG cL/P 7008202 34
;1 / ; |STRAIN RELIEF 7008¢4% 2 33
AN Y / |BYS L0ADS D-CS-M8320-0-1| 32
- - - + 4 |NEG 7Z/o BUS CONV. D-CS-M7/03 -0-1] 31
41 4. %1 -1 -1 - 1PoS 7/0 Bus CoNV. -€S-M7/02-0-1] 30
L 44 414 |1 ] s JconNTROL D-CS-M7/0i-0-1] 29
! 77 17 7 THARNESS, DC DTA - 7009288-09 28
{ 1/ / ! | HARNESS , A.C. DJ4-700 91 5500 27
! 41 4 4 "4 TBUMPER  RUBBER $00852 § 26
8] 8 8 | 8 |sce PHIL HOPAN®G-32 X .50 |9006035 -/ 2s
12N / / 'PROTECTION PLATE B-MD-740F02504 &+
/1y ! / ! _|STRAIN RELIEF, CRBLE [-74-7909387-0-0[23
ARIAR A/RIA/RIGROMMET, NYLON G52 A 9008291 22
11/ / ! |ows-&€ WIRED ASSY 0-AD-700915¢049 2/
/17 / /! _|POWER SUPPLY ASSY D-AD-7009287-04 20
1| = I = |LINE SET 230V S AMP -UA-BC S j-0-0] 79
- ’ - 1 |LINE SET 1/5v 7 AMP -UA-BCgsMH-0-0] 78
/ / / / IBRKT, CABLE TROUGH ID-TA-7409% (900 77
212 2 2 |FAN, BOXER /1€05033 /é
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DIGITAL EQUIPMENT CORPORATION ENGINEERING SPECIFICATION CONTINUATION SHEET
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REVISIONS l.1 The DW8BE I/O Bus Converter accepts the I/O bus and Data
REV DESCRIPTION ]CHG NOI ORIG DATE APPD BY | DATE Break Bus of both negative and positive PDP-8 family machines
WEE - 4/73 slh . .t 5/ (LINC8, PDP8, PDP8/L, PDP8I and PDP12) and converts these signals
A |CHANGE PER ECO 00003 REED / to OMNIBUS format. The unit mounts on rotating slides in a
standard nineteen-inch relay rack or DEC option cabinet.
1.2 The DW8E primarily provides an interface between a Family=-
of-8 Bus and an RK8F Disk System (see section 7) enabling the
= bi-directional transfer of: Programmed IOT's via the PDP8
§ accumulator; and Data Break information via the single cycle
£ data break facility.
g
S
g 2. DPhysical Specification
5
é 2.1 The DWBE Bus Converter is provided with chassis slides for
* mounting in DEC standard 19-inch cabintry.
Dimensions: 10% inches high
14% inches deep
16 3/4 inches wide
Operating 320~ 1300F (00- 559C) @ 0% to 90% humidity,
Temperature: non-condensing)
Power v
Requirements: DWS8E-PA and NA
95 to 130 volts sel f-contained
47 to 63 Hz
4 Amps maximum
DWBE-PB and NB
185 to 250 volts self-contained
47 to 63Hz
2% Amps maximum
Power
Dissipation: 500WATTS
Power Supply: H740
+15V@l Amp
+5V @ 17 Amps
-15v @ 5 Amps
BER REV
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TITLE DW8E ENGINEERING SPECIFTCATTON

TIMLE  DW8E ENGINEERING SPECIFICATTION

Module Types: M7101, M7102, M7103, M8320

Capacity: Five quad bus slots expandable to ten quad bus
slots with DW8E-PX or DW8S8E-NX expander unit.

Altitude See operating specification of the peripherals

. installed on the DWS8E.

Variations: DWBE-PA 115VAC, positive bus
DWBE-PB 230VAC, positive bus
DW8B8E-NA 115VAC, negative bus
DW8S8E-NB 230VAC, negative bus
DW8B8E=PX expander unit for either DWS8E-PA or PB
DWB8E-NX expander unit for either DWS8E-NA or NB

Type of

cables: BCO8B for DM04, PDP-8/L, and PDP12
BCO8D for DMOl, PDP-8, Linc-8 and PDP-8/I

NOTE: Seven foot cables are supplied.
A positive bus PDP-8I equipped with a DM04 will
require BCO8B cables.

3. Interface

3.1 The DW8E provides space for five gquad modules. Programmed
I/0 (accumulator transfers) as well as data break transfers are
handled by the basic unit. As many options and/or peripherals
may be controlled via the DWBE as module slots permit. However,
only one high-speed (data break) device can be used in the basic
unit. The basic unit consists of: 1-M7101, 1-M8320 and 4-M7102's
(or 4-M7103s).

3.2 The unit can be expanded as follows:

If only one high-speed (data break) device is to be mounted inside
the DWSE there are 5 quad bus slots available in the basic unit.
(DWSE-NA/PA or NB/PD).

If two high-speed (data break) devices are to be mounted, or if
additonal slots are required, the expander section (DW8S8E-NX/PX)

is required to be added to the unit. This puts, additionally,
1-M7101, 1-M8320 and 4-M7102's (or 4-M7103's) into the basic unit.
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TITLE DW8E ENGINEERING SPECIFICATION TIMLE  DWSE ENGINEERING SPECIFICATION

3.3 Figures 1 + 2 show how the unit configures. Note that the
DW8SE does not perform the data channel multiplexing. Should two
or more high-speed devices (data break) be used on a PDP system
(either inside the DW8S8E or via the normal positive or negative

I/0 bus), a DMOl or DMO4 data channel multiplexer is still
necessary.

LOW SPEED
DEVICE
RKO5
ADDITIONAL
DISKS
HIGH OR
LOW SPEED
DEVICE

RK8F
DISK DRIVES
AND CONTROLLE?S

3.4 The DW8E must be the first device on the I/0 bus and must

have the highest priority slot when used with either a DMOl or
DMO4 .

3.5 A DW08-A or DWO8-B I/0O bus converter must not be used to drive
a DWSE.

8 HIGH

3.6 PDP-8 Installation ¢ LINC-8

DWBE-PX
OMNIBUS

EXPANDER
FAMILY

SPEED
DEVICE

OMNIBUS
OF

3.6.1 PDP-8 ECO #8M-00007 must be installed in the PDP-8. This
replaces timing signal BT2A with B MEM START on the I/O Bus
cable.(ECO*¥ LINCBM-00008 IN THE LINC-8)

INSIDE DWS8E-PA)

i

TO ADDITIONAL LOW-SPEED

] CWBE-PA &
AS NECESSARY

(PHYSICALLY MOUNTS
(NO DATA CHANNEL

{(POSITIVE BUS)
REQUIRED)

431
a——
e

3.6.2 All system diagnostics should be run prior to, and after,
installation of the ECO to assure no latency problems.

DEVICES

3.6.,3. Margins should be run on the PDP-8 while running the
RK8E Drive and Control Test, "MAINDEC-08-DHRKB-B-PB",

3.6.4 M7101 revision F, or modified version D or E boards,
shculd be used in the DW8E, or later. '

DM0O4
DATA CHANNEI

(IF REQUIREFY [ |
g
v

CONFIGURATION CHART
FIGURE 2
MULTIPLEXER

L
>

4, Programming

DWSE
(+)

No specific IOT's are associated with the DW8E bus converter. The
functior ¢f the converter is to translate the FPDP-8 family external
bus format into the OMNIBUS format.

_71/0 BUS (+)
DATA
CHANNEL

IF EXTRA DATA CHANNELS

TO ADDITIONAL DMO04'S
ARE REQUIRED

4.1 The execution of a 6XX0 on the DW8E bus converter would be

considered a NOP by the processor since no input or output would
be executed.

o

4,2 1/0 cycles will occur in 4.25 micro sec.

4,3 The skip bus may only be used to increment the PC by one
location.

PDP8 FAMILY

MACHINE WITH
POSITIVE BU
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TITLE DW8B8E ENGINEERING SPECIFICATION

4,5 Only single cycle data break is allowed.
will precede a Fetch cycle only, and will be followed by at least

4.4 The time to complete non I/0 cycles will be: 1.5 micro sec.
for 8, 8I. 1.6 micro sec.

A data break cycle

4.6 The peripheral will halt with time state 3 asserted.

5. Omnibus Signals

The following signals are available.

Signal Function

Data Bus Data 0-11
Memory Add MA 0-11, EMAO-2
Memcry Data MD 0-11

Time States TS1l, TS2, TS3, TS4
Time Pulses TPl, TP2, TP3, TP4, Int Strobe

I/0 Cables CcO0, Cl1l, 8KIP, Int RQST, I/0 PAUSE

Memory MD DIR

DATA BREAK BRK IN PROG

MISC Run, Power OK, Initialize, +5, +15, -15, GND

5.1 Timing Diagrams

5.1.1 OPR Cycle
see fig. 3

5.1.2 1I/0 Cycle
see figs. 4, 5, 6

Data Break Cycle
see fig. 7
6. Limitations
The following signals are NOT available.

Signal Function

Memory Control ALI, SIGNAIS
Processor States ALL SIGNALS
Programmer console ALL SIGNALS
Programmed I/0 C2, Buss strobe
NOT LAST XFER
Data Break INT IN PROG

CPMA Disable

Over Flow

Break Data Control
MS IR Disable

MA MS Load Control

20

S AL T

e

SIZE |CODE NUMBER REV
SP DW8-E-12 A
DEC FORM NO DEC 16—(381)—1022—N370 SHEET _2__‘ OF _19

DRA 108

SIZE |CODE NUMBER REV
A |sp DWB-E-1Z A
DEC FORM NO DE¢ 16-(381)--1022--N370 SHEET jm }'

NRA 108



ENGINEERING SPECIFICATION

CONTINUATION SHEET

TITLE DWS8E ENGINEERING SPECIFICATION

ENGINEERING SPECIFICATION

CONTINUATION SHEET

7‘

Equipment Requirements

7.1 The following peripherals may be used with the DW8E

7.1.1 RKS8F
7.1.2 DBSE
7.1.3 KL8E
7.1.4 KLS8F

7.2 RK8F Requirements

7.2.1 All Family of 8 machines must have a data break
facility.
7.2.2 The M7105 Major Registers module of the RK8E must be

modified to M7105-YB, and M7104 to M7104-YA.
7.3 DB8E Requirements
NONE
7.4 KL8E Requirements
IOT code O must not be used.
7.5 KL8F Requirements

I0OT code O must not be used.

TITLE

DWE8E ENGINEERING SPECIFICATICN

I0T CYCLE

DW8-E Theory of Operation

The configuration of the DW8-E I/0 bus converter is to use PDP-8
I/0 bus timing to generate Time States 1, 2, 3, & 4 (TSl, TS2,
TS3, TS4); Time Pulses TPl, TP2, TP3, TP4; and signals necessary
to transfer information in or out of approved 8/E omnibus optiens
via AC transfers (IOT's) or Data Break Transfers (single-cycle).

Figures 3, 4, 5, 6 & 7 illustrate the OPR, IOT, & BREAK cycle
timing which is generated by the control card M7101.

OPR _CYCLE - Figure 3 shows the timing sequence of a basic Operate

or memory reference instruction. Referring to a control module
print (C-CS-M7101-0-1, D-BS-DW8-E-3 or D-BS-DW8-E-5) the control
is initially set to Time State 1 by INITIALIZE L.

Timing is sequenced by the level changes .of BTS.1 and BTS 3 from
the PDP8 computer. These level changes generate the TP pulses,
which in turn generate SHIFT TS H. This shifts the control to
the next time state. CLR TP I then clears the TP pulse flops
after the shift.

When the control is in Time State 1, BTS 1 going away sets TPl.

SHIFT TS H shifts the control to Time State 2 and CLR TP 1L clears

TPl. 1In Time State 2, BTS 3 going high causes the shift to Time
State 3. If the machine is halted the control will stop in

Time State 3. TP3, Time State 4 and TP4 occur during BTS 1

Time of the following cycle.

In Time State 3, BTS 3 going away sets TIME PAUSE. BTS 1 of the
next cycle generates CLR TIME PSE L which clears TIME PAUSE and
issues TP3, shifting to Time State 4. 150 NS after TIME PAUSE
is cleared, RECYCLE issues TP4 which shifts it again to Time

State 1.

Note in the delay circuitry for SHIFT TS L and CLR TP L that
these signals are fed back to their own inputs, to limit their
pulse widths to 50NS. CLR TP L also disables the input to the
delay for SHIFT TS H. This prevents recirulating pulses before
the TP input goes away.

- Figures 4 & 5 show the elongated IOT cycle.
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TITLE DWSE ENGINEERING SPECIFICATION
FIGURE 3.
l OPR CYCLE ,
lOONS/div.IIII!IL!ll'lII!!llI‘
BTS1 H | | |

[ 1

BTS3 H

B TIME 1 L

I
BTP1 H [ 1

B TIME2 L

BTP2 H I I

B TIME 3 L __4 o | ]
===
BTP3 H ) - [ L

B TIME 4 L  -._,

F—_— = — = = = - —_ =
1 [ l I

b - &

. | L

—_—— e - A e e cme e o b e aee e e b = e

BTP4 H

NOTE: TP3, TIME STATE 4 and TP4 are issued during BTS1 of the following
cycle.

The Times shown here for BTS1 and BTS3 are typical for a PDP-8I.
For a PDP-8L they are 650 NS and 250 NS. For a PDP-8 they are
both 400 NS.

The function is to issue I/0 PAUSE L and TP3 H to the option and j
also to receive and interpret C@L and ClL from the option. The 1}
timing of these events to each other remain the same although
they occur on the first of the IOP pulses which are issued.

C@1, causes the accumulator to be cleared by CLR AC H which eniablasy
the AC CLEAR BUS for 700 NS. ClL causes the AC to be loaded witni
the contents of a buffer register in the optinn via the AC N2
BUY which is enabled for 400 NS by B Cl H,

The C@# and Cl combinations are:

CF . Cl = Load buffer register with contents of AC, don't clear
AC,
CH . Cl = Don't clear AC, "OR" contents of buffer register to AC|

Cg . Cl = Clear AC, then load contents of buffer register to AC,
C@ . Ci*= ©Load buffer register with contents of AC, then clear
AC,

When any combination of TOP1, TOP2, TOP4 is issued, I/0 END cit = |
follows the IOP levels inversely. For any combination of <@ ar . .
Cl (except Cg . Cl*) I/0 END CLK H will follow I/0 END CLK 1.

I/0 PSE (1) H is set by the leading edge of the first IOP pulae
and I/O END CLK H goes low. When the IOP pulse goes away

I/0 END CLK H goes high setting T/0 END. This issues CLR TIMR
PSE L which clears TIME PAUSE, issues TP3, and shifts to Time
State 4. CLR TP L then clears TP 3, I/O END, and I/0 PAURE.

The following IOP pulses do not set I/0 PAUSE again becau=e the
control is out of Time State 3. 150 NS after TIME PAUSE is
cleared, recycle issues TP4 and shifts into Time State 1 for th=
rest of the I/0 cycle.

E 257 B TR

* C@ . Cl is the case where the contents of the AC must be loadsr
to the buffer register before the AC is cleared. The gate of = ¢ .
delay which was strobed by I/0 END CLK L is enabled so that .
I/O END CLK H is only 300 NS long. I/0 PAUSE is shortened and -
TP3 and the other events occur as before except that they are nov °
earlier in the cycle.

PDP-8 IOT CYCLE - Figure 6,
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The DWSE depends on BTS1 and BTS3 for complete time synchronizing
with the computer. But the signals which the PDP-8 sends are not
entirely usable. L_

BT2A would normally replace BTSl. It occurs during the IOT cycle
but is not present at Memory Start time of the following cycle to
continue the timing.

ECO #8M-00007 must be installed in the PDP-8 to send B MEM START to
the DWSE in place of BT2A on the I/O bus cable. (ECO# LINC8M-00008
IN THE LINC-8)

BT1B replaces BTS3 except that the PDP-8 issues a second T1B pulse
during the 10T cycle.

This second BT1B pulse is eliminated internal to the DW8S8E by a flip
flop which is clocked by the first BT1B pulse going away. The flip
flop drives an open-collector inverter which is fed back to hold the
BT1B input to ground. This grounds the collector of the M7103
transistor in the BT1B negative to positive bus converter circuit

so that the extra BT1B does not get through. MEM START at the
beginning of the next cycle clears it.

(PDP-8 ¢ LINC-8)

—_

1
-

Pl l' | ‘ I l‘ L Li it

BREAK CYCLE - Figure 7.

I0T CYCLE

BRK IN PROG L from the option is used to send BRK RQST L directly
to the computer. (See D-BS-DW8-E-4 or D-BS-DW8-E-6).

TS4 and TP4 from the previous cycle are not entered. When BK CYCLE H
is true, SHIFT TS H forces the Time State flops directly to Time
State 1.

o o e e e e e =

Time State 4 of the BREAK cycle is entered during the cycle by BTS3
going away which is ANDed with BRK H. The current address register
in the option is incremented during TS4.

TR RN

—— ===
i)
)

F&—-luSec-———%>|

BREAK H and BREAK I are issued to the option by the BRK FLOP which is
set 100 NS after shifting into Time State 1. They are ANDed in the

. option with ADD ACC to gate off a following request for a Data Break.
Back to back Breaks can not be allowed because the PDP-8 must
synchronize on a Break Request earlier in its c¢ycle than an 8/E.

BT1B
BT2A

100NS/DIV
(BTS1) MEM START
BT18
DISABLE FLOP

{BTS3)
(N.U.)

FIGURE 6 .
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100NS/DIV
BTS1 H

BTS3 H

B TIME 1

BTPl1 H

B TIME 2

BTP2 H

B TIME 3L

BTP3 H

B TIME 4

BTP4 H

BREAK L

BREAK H

ADD ACC L

Cycle.

L

L

r

L

FIGURE 7

BREAK CYCLE

]

—

T

) —

*NOTE: 1) Time State 4 and TP4 from the previous cycle are not
allowed when entering the Break Cycle.
to Time State 1.
2) Time State 4 for the Break Cycle is entered during the Break

The control goes directly

TITLE

DWB8E ENGINEERING SPECIFICATION

There are two further constraints to the option. The Break Address
must be on the Bus before the Break Cycle. Also, the Data to be
transferred into the computer must be on the Bus before Time State 2.
Data to be read from the computer is loaded by the peripheral with
the leading edge of TP3.

Information Multiplexing -~ (DWG. D-BS-DW8-E-4 or D-BS-DW8-E-6).
Four M7102's are used to interface to a PDP-8 positive I/0 bus.
Operation of the M7103's are identical except that the M7103 has
negative to positive receivers, and positive to negative drivers,
to interface to a PDP-8 negative I/0O bus. The M7102 and M7103 are
pin-compatible.

Each M7102 or M7103 handles 3 information lines and 4 address lines
and has sufficient circuitry to utilize the control and timing
signals. The circuitry from input pins AP2 and AR2Z2 allows for the
fact that on the positive I/0 Bus these signals are positive pulses
but are negative pulses on the negative I/O bus. These signals
are: BTS1, BTS3, BIOPl, BIOP2, BIOP4 and B INITIALIZE.

Figure 8 is a representative of the interfacing of the signals
between the PDP-8 I/0 bus and the derived OMNIBUS I/0 signals.
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FIGURE 8.
I1/0 BUS (PDP-8) OMNIBUS (8/E OPTION)
BMB > MD
BAC > DATA
AL BUS <
Cl
B DATA < BRK
DATA ADDR < MA
Timing, I/0, Skip, Interrupt Timing, I/0, Skip, Interrupt and
. < .
and Break Signals. Break Signals.
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A

The BMB bits are used to drive the MD (Memory Data) lines directly
without any gating. The BAC bits are normally gated ontc the bi-
directional DATA lines. If an IOT instruction is given to read an
option buffer to the AC, the Cl line comes true. This turns off the
BAC and gates the contents of the DATA lines onto the AC input Bus
lines so that they can be strobed into the AC by the computer.

BRK comes true at the beginning of a Break Cycle. This also gates
off the BAC but gates the DATA lines onto the B DATA lines which are
strobed into the Memory Buffer of the computer.

The Memory Address (MA) and Extended Memory Address (EMA) bits are
used to drive the DATA Address and Extended Data Address lines
directly to the computer. Other signals which are used to drive
lines directly to the computer are: SKIP, INT RQST, BRK IN PROG

(BRK RQST), ADD ACC, and MD DIR (DATA IN). The cycle selection
input is grounded to request only Single-cycle Data Breaks (1 cycle).

BREAK H and BREAK L inputs are driven by the (1) H and (1) L sides of
the BRK flop from the M7101 control card.

The AC CLEAR BUS is driven by the 700 NS delay CLR AC from the
M7101 and I/0 PAUSE to the OMNIBUS is driven from the M7101 by the
flop I/0 PSE.
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