LC8-E
DECwriter control
engineering drawings

digital equipment corporation - maynard. massachusetts



TLYN-1-8%01-(ST€) -91 D3

ZET WA
4 - Z
D #-801 TRV ¢ o 13 d=gevT 904 TOYINOD TATIVN VA
‘A3Y YIAWNN 3005|3218 ERILNS
LSIT XJOSSdADOV | 1t 1-0-801T-Tv-¥ x| x
FINda008d FORYIdAIOV| € £-1-8071-dS-¥¢ T -
IINATO0Nd LS3L| T T-1-81-ds-V T -
NOIIVOIAID3dS ONINIAINIONA | G I-1-871-ds-V¥ T -
TgyT 3T1aVoFOVINTINT T =0~ -v¥I-a ¥ |-
ViVD LIWSNYHL | 1 + 1-G=6TLLA ~S2-2 x| -
JOVAHIINI a¥vodAaw | [ * I-0-8TLLW -852-4 x | =
~_1ST1 1I¥ 39vMLIOS |dad H851-F6-LiNeiT, - [ x
J¥NAIOONd 1sAL Z €-d-8I-ds—- V¥ -
J8na3Io0ud FONVLIIOOV Z v Z-d-80T-dS-¥ -
NOIILVOIdIOHdS ONIGHAANIONA | OT T-3-801-d5-¢ X
11071 d19V0 HOVAdELINI T 0-0-LTIv800L-¥YI-Q X
AOVAIAINT THTIVEVd Z +H T1-@-6ZE8W~-SD-1 -1 x
‘ON $133MHS| *1 37 - m
NOILdO 3701 40 ON| ‘A 3y ON “oma 0o
ol b
13S 1ININd
p)
‘1810 ¢ 30 T j33ms A
9 #F-801T (1n| WV ANON 31vos <
XL ] YIGWNN 3009} 321 d-8ddd o 4 m_ o
NO 03SN 1S¥i4 3 S >
TRl Tl S I B E-
d-gevT 31vg ‘a0¥d 1 S 2
JOod TOYINOD TATIVEVd 205t oL o, 00K (7}
31va ,..\oﬁug Aiwomo.%m
. W N - w
ILIL Y .wﬁu@ 3
S1ILIISNHIOVSSVYW QHYNAVYW “ VHUH.HHWO!IWVH v
zo:kmoamoo:m-nmnm : %.Jr %
MOITND "M N3
INIWDIND3 ‘NYa xRl
Zldad
I-8dad
W-8dad
A-8ddd
-9 ddd
3-8d4ad
SNOILdO NO a@3sn
X |- INOD "1ZTIVYYd T-821
- | X INOD TATIVIVLE  d-801
8o ERTTN “ON
@ |O
[} @©
L STIVNNYW
JONVYNILNIVW
SNOILVIYVA LINN

1S17T ONIMVYA ¥3LSYIN




! | 6 | 5 v 4 I 3 | 2 L 1

mn

NOTESC:
i. UNLESS OTHERWISE SPECIFIED:
. RES\STORS ARE 220, 1/aW, =%
4 REF . CAPACITORS 2RE  .QIUF, 10OV, 107
28 29
27 wrer
b Z/I \ | 242 —A 3 )
P I D - .. 1 <
I ¢ % E2 ¢ g + 8
i | c.z A é . e C
; —_— z
i ——n—.
\_;: ce &g —— ‘:’4
Y N e N (e * —
E e ff '] offe ] | 2 Q 4 r
< “ E3 1c3 .V
v T Y
csfic 0 7 ) X
| 19F = 1 ([ ] ofie & —. !
. ca B — )
— - ;_‘] — g - o7
ciz "," £ ‘ c}uli Efl | cjol'l" E's—l =X 5
— e —— I
Y
B8
cio [* J s ca W ER 8
Elo | E EIS l cal't Ena ca | E
' ' F
i T39 H
|
' 4 ORI K
!
N
)
I c21 |14 g
i S B Y B e 7
U
& \'
357 2 — g Y C 0,44
| e—— " , —_— “— A REF
S A B Y B S g — g 8
. g — & D
| e 30 c2y —_— B
J 1; =) =) e ;
Rig ! £30 E2f
% —»— : czs > %
Rig L
= N
Rk o & r fia . [F T
£3 3 @ 3
S Y B B ey Y )
D4 — T
RO — €38 U
b7 . [® E% [ — v
o R
—~Riz—- N‘
D2 —p— —R2- L
R1z
29 b3 —— R —
28 i [Cp—
7 o

G
T
|
<
<
3
(|
22 ‘
[
<CHODVZZIrX<ITMMOOWr
5

LN . [WIRE =22 ANG SOLID Bv§ &7
—Re— ) TEYELET GSa-11 6TMPSON
- N 2 SFACER (CABLE ELAMPY -
_ 10 z [HANDLE, FLIE-CHIP  MAGENTA | 36 el
n = —Ri— 2 Te SEC 388 i gg
v —R24- S| _]1.. _DEC S380 B
R2Y |.2] 1.C. DEC 5314 ca
] LC._CeC yadz 6 23]
2 TICT0EC 77 iz
i / 4 1.C. DEC AT60 _ 2]
_ _ I.C OeC T4Ca ) R
4 \ i TTTTLCTDEC 7A4A00 ;
3 8.44 REF -1 = — ... OEC 74 1504004
— = o \ O _LEC 7480 [RCE580 "
& z . DEC 7440 | . _JRosEm™ .
| 3 [ES,E8,E05 .C. _TEC_7400 7T TTaGsEIR
E10,E12,£16,E20,£24, )
S 9 |e27i63C.E34.£36 1905547 "
i __T13%6iao BE
s 3C0265
& TRi-Kig, R2O | 300235
AAZ T3RR3R0, RET S, 20, /AW, 5% | 135027
B 8a2 o 5 ‘,L)(I;IN, RIGAT ANGLE HE ADER[ 1209941 | S
A2z 8D~ DIOCE_Dé6a 8
e 1o I ere b loe crm | leoo) Tl sV 39l Ci-c39 CAP. O\F, 100V, 10% 7]
o ez jes e fc7 | (145 06 7 s o (caojca [co2|ca3|c 25|c2e|c27|cas|c29/c30(c3 341035{C36|Ca0(c< 1 [ra2 31C40-C42 CAP._ 6.BUF,35V, 2¢ [
T T T T T T T 3 T o= = R T = = £ Lol T 1 [ cas CAP__47OPF, 100V, S% M -ooc;erA 5
- - i i : i ' { ' 68 jc.8lc.8 ] ETCHED SIRCUVIT BOART 15009687 4
30 [ 22 [Wie AWz B L l 1 | 1 J | j [ T | f || 1 T [ J l I | REF] MODULE ECO_WSTORY _~ [3wR-w83292-6] 3
WI-A Wi B + + 4 +—d—d 4 + — REF ASSY/DRILLING HOLE LAYOUT  (D-AN-M8329-2-5 |2
- WIO-AIWIO §| = REF, X-Y_CCCPDINATE HOLE .OC. KO M832%-8-8] 1
WI-A fWA-B ALL C,F,N €T PINS qre. REF DESIGNATION DEsRPTON oy w0 Ey
i Wo-A[We-B EXCEPT AC) — —
WT-AIWT-B 1o soaRD Rev | C |
WG- A {WG-B < N EQUIPMENT
i WaAlwas ¢ b - Somrosanen
Wa-A|Wa-B N 3 AR
W3-A[W3-8 47 P , "y Koo, i
WZ-A[WZ-B < v Aot Peeid PARALLEL
= = > H - -
v 32. 22 [W-AW-B i N =2 INTERFACE
aesPECTAMLY CxcarTIms e sTaTmp asove | WO | AWC | Ty | TOMT i Y :é DEC EtA_NO. :3:5:’ ”:"36':6 furoicece ECSIME329-2 -1
< d a . F C S| M 9-9 - C
JUNPER LIST ~ I SEMICONDUCTOR CONVERSION CHART T ‘I- z [

2
<

]
4




.o

Z
rsv ut
rov —y; % Zip
7 747 00
2 e 53 81r 97
. 36
o
< L % ez
? il > . L23
G /7
o 2 33 8r7 7%
Mo 48 = P !_g 3 &3¢
1 /
+S¥ —
ASs
2 N B Tr
»10 p9 XL %y arr a5
SV
%
Ja +
410 03—y 37N s2 ) FE
:33 877 g
45 L~
] < v
a2 %
/3| €w9 \
27 | £8
7% £, = ptey st 817 93 -
74
mo pn & 1 Y
RE
% =g
P4
2 sty e 8rr 2
14 '
£9
. , ezp
Ao PS5 451 F3 / 2o %
P 3 s . 2 ° 27 arr os
7442 b z )22
- 12 cpe -{ AT 5]€27
P Z 5V
3 322
P 7 , a2 —
e elm < 1 v
| o b4 STROBE
5| €7 =2 (Feese)
c
o pe 8L d : X
IVNTERNAL ZJE e €
P — s
/ A, Ty E, My K
J—_ A(’JBJSI)‘/)!%IY”
7 2 - ke >
Aty OC, ELY Ay
N ] wAS rity PB,ES,
gL 27 %% T Sen “
wo 07 E0AE 5350} 3 ED G L_® M & elg ¢ N Ll
Sq<e ) e Lea | =
7P == =
2 c37 %
2 I"/ 8I7 D ‘
c’ * - z; o2
= Seew
Va +3¢
]
Mo g 2] g =
o "7 5350 2 3 [* @ (4 e Ve -
535 § & L elo 7 1o E0F .
a7 1 2P 92 g 20 ' s 817 5
be s P2
27 . 1 330 j 5 L1
2 R
/3 £
R R
17 @
R4 or
337 Dos
—
ATV /- 3 2 /3 2 %62 N
. (5 = < 8I7r @5
Dare of ”/(9 £32 & £ 5
4S5
(=D Cod < /7172 Z e 337 35(,4
4,
? ’l £23 -
[ . (
arr ge
- AL £16 & o4
) .3 6 — = rrem 330 Oés#
it adl Cag a’
4 /8 £18 & =
e T2ln Tsle TJale J#ls k2] . %t arrops
iy =
—
ey o Lc
<3
—
2 ] STROBE &
2 w5
85/ V73 &vr oR/ as/ our omy ¢
Y OATA RS DA7R P6  OITA @7 DATA AS NTA P9  OATRAF L4TA b {,)i
|2 O - 8
267 Trrr =
, L d
), & -
B
| Ty
PARTS LST
EOUIPMENT
CORPORATION
petanighiopmldiaiy
— ML
_ = T L PARALLFI z
2 21, - —
== TR Lot INTERFACE
\ ! * - i
u 1€ 8325 0 ~i [%
N 7 7 2 o2 T LTI T I T T LT

1



6 [ 1 6 l 5 { 4 - | [ 7]0-0-41¥800L|vI[a] 2 | 1
DR B L W/EeE THhELE W/EE 7TRELE LEGEND NOTES:
e s ectre ot ot e o [y g | DESCRAPTION || FAPOM 7O 17EM | DESCRIPTION Feon 70 P rumsee | 91X oMY PRECUTN | Brrc®wrce-700l rom CRIMPING
. | AnG lcouo® | connécrion |connecTion |“ 2T PO o [Bie Ttvcom [ commecTion (comvecrom 1] 0/ T ?grff” —_;;JFR LIS,
e | 22 |efnv rI-& PE-Z5 / e 2 -2 Z S MANUFACTY RING SHOULD USE
7TWP w7 o - Pe-77 2 6 [ 22 Mk P1- R FPE 3 79 MACHINE CRIMFL R
Bk or- A p,2-23 3 THWPF | BenN Fr- & P, 10 20 3 FUR INFORMAT/ION ON BERG FINS
D SLd/ por-J Pr,PZ-16 4+ \ o Pr-cC rFE 2l REFER 70 SPEC ®/2-/0089-C-C . D
Bl Pl K A 5 vEL £1-20 pPe- & 22
LEo Pl-¢ Fe- 22 3 2K Pl - ESE e 2 z3
SN Pr-m? pP2- 24 7 &Ly Pt -Fr Pe- 9 24
& I AN rPe 5 8 GLE oz Fe- g z5
Sen ~r-r~ Fe- 4 9 SN P -t re 12 26
L€ rr-2 p2- 18 /0 SEN Pr-KK Fe 27
CAN Pr-S pPe-23 /" | WHT £r-de 2l s
wrr P17 - 15 /2 | &Ly ~r =i rP2- 23 29
_ LED Pr-/ P25 /3 RED 1IN PE 1 30 |
oy Vil 4 re- o /14 J, ey - PR re 2 3/
V- 774 Pr- V= ad j /5 W Ar- oL - 8 32
O8N Por- X P2 15 /b &erV rr-55 e 1 33
I [ 22 | vez 577 P75 77 V [Bro|  Ar7r Pz 7% 54
b | TWPY BLU rPI-Z P2 7 /8 o2 WHT VL Er7774 Fe & 35
G | 7R V7074 Fr- v P &/ 3¢
c 2 &eF c
e T/\ OIMy ©EF ' /
| ; | )
\/ ome X L CUT POINT
wor useg [Maywor 450 .6 —] P,
gaard & CUT7T POINT VIEW
A jslsly | e
K Jolo] : /
KEE SCALE: 4 il
P LR .
s |ele ]~ <t
w Bl X Ol
Y [f[s12Z (o]
AR [l )BB 1
CC[s-|0o0D (@)
EE ok FF epL
LLAD 2 PA) [
KK g g iL ggo
NN
B gg [c o} RR 3 (@]
alaa 14 Q
NOT 4S¢ D X hor «séD & 5:
V/E W f-ﬁ & ecF u:
SCLE - NOME 2 3
> — , s 36 | CRIMP SOCKET BERG 47754 | 4290089 5| 7
. 1P BRCK Lr ! | CAE Se cond o0 | é
£ OTELEE AN SIoE* 0077 & |
d ] e | TEPL IR y2 W 3nce | 9o0AE5¢E | &
CO ==S—x I | cchmP CrhEqE 1202790 |4 |
; . . 2 | efUET 552 ST7mP |s00a74r | 3
SEE Mo7£ { 1 | HovsmnE=20383 Bees | zicosoo] 2
‘7 REF 1 MODULE BO. MASe | M58« 7
- FIRST USED ON OPTION/MODEL | qrv. DESCRIPTION PART NO. IL%_'
) eEF Swoeve LC17 PARTS LiST '
UNLESS OTHERWISE SPECIFIED EQUIPMENT
> f\\‘ DIMENSION IN INCHES. muanan CORPORATION
gla| 0 TOLERANCES o~ » ., . YDATE | Al BRI RIRININE ooor.c masSACHUSETTS
{“ DECIMALS ANGLES TITLE A
s i 424 INTERFACE CABLE
31218 e . ‘25 /2
HHENEE s sonenet ity | Y Hacn |55 (LC11)
5110y a MATERIAL NEXT HIGHER ASSY.
3 1] ﬂ'ﬁ““”- ’_¢ SIZE{CODE] NUMBER REV.
- A
3 FINISH 1 SCALE  ~emfmfmee—— D|IA 7008417-0-0
£} 11 SHEET ToF ost ol T T T T 11 I
DEC FORM N 1
oo 100n 8 7 6

|

2

1



herein, are the property of Digital

not be reproduced or copied or used
for the manufacture or sale of items

quipment Corporation and shall
in whole or in part as the basis

This drawing and specifications,
without written permission.

E

S
DIGITAL EQUIPMENT CORPORATION ENGINEERING SPECIFICATION _CONTINUATION SHEET
MAYNARD, MASSACHUSETTS
TITLE LC8-E (M8329) i
ENGINEERING SPECIFICATION DATE 6/21/71
TITLE LC8-E (M8329) Abstract:
REVISIONS
REV DESCRIPTION ICHG NOI ORIG DATE APPD BY DATE The LC8-E is a parallel interface to the LA30 DECwriter for the
PDP8/E. The LC8-E has split lugs provided to allow the device codes
to be changed.
I. General

The LC8B-E parallel interface is used with the LA30 DECwriter.

Split lugs are provided to allow any device code between 00g

and 77g to be assigned. 1In this manner multiple units can be

installed to allow several LA30's on a single PDPS8/E.

The instruction set is identical to the teletype keyboard/

teleprinter instruction set with the following exceptions:

1. There is no paper tape reader, hence no reader run.

2. There is no paper tape punch.

3. The maximum input/output rate is 30 characters/second.

4. Output to the printer is only 7 bits (AC5-11). Eight
bits can be sent but bit 8 (Ac4) is ignored.

5. If a non-printing character is sent to the printer, the
printer does not go through a normal print cycle, but
indicates that it is ready to print again in approximately
1l to 2 usec.

6. The LA30 has no hardware TAB, FORM FEED or VERTICAL TAB
features.

7. Carriage return takes several character times but the
printer ready flag is set again ~2 us after a CAR RET
instruction. When the next character is sent, however,
printer ready flag is not set again until the CAR RET has
finished and this next character has been printed.

8. It is possible, by changing an internal switch, for the
keyboard to generate lower case characters. Normally this
is set so that only upper case characters are generated
whether the keyboard is in SHIFT or not.

ODE NUMBER REV
ENG APP 1, SIZE |[CODE NUMBER REV SKE CSP LC8=F=1
John Kirk M % oA A SP LC8-:u~1 -
DEC SORM NG ¢ St DEC FORM NO 16 -1022 SWECT 2 ofFLO
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LC8-E (M8329) i TITLE LC8-E (M8329) i
9. The printer cannot print lower case characters. These C. Number of Data Elements per character: Seven.
are interpreted as upper case.
D. Timing Diagram:
10. There is no BELL; CNTRL G is treated as non-printing.
, , ' 0O 200 400 600 800 1000 0 .
11. End of line (> 80 characters) is trapped and any subsequent * 8- 000 1200 1400 1600 nsec
characters sent before a CAR RET are not printed.
st (| | ]
II. Physical
TP3 —— —— _..J L
The LC8-E is built on a sdingle quad size board which plugs .
directly into the OMNIBUS. The etched board number is M8329. ggggﬁge - — '1
: F/F o
III. Specifications - Environment Receive SO‘nsﬂE.
P * Strobe Ali—-
. To LA3(
Operating temperature: O to 55 degrees C - 30 ms N
Operating humidity: 10 to 90% non-condensing __‘f_____j'i
During storage, temperature extremes of -15 to +65 degrees C Demand |
can be tolerated. k‘
Output Transfer Instruction *Lh——Next Instruction
L ) . End of LA30 Print Cycle
IVv. Specifications - Operating
A. Type of transmission: Parallel E. cable
Type of Reception: Parallel
_ The standard cable length is 25 feet. The cable used
B. Control Signals: is a DEC #7008417.
1. Receiver Strobe: Sent to the LA30 teleprinter to
enable the printing of a character. It is sent at V. Programming

Time State One (T8l) of the instruction following the
Input/Output transfer instruction. See the timing
diagram in part D of this section.

2. Demand: Received from the LA30 printer requesting the
next character from the PDP8/E. See the timing diagram
in part D of this section.

3. Transmitter Strobe: Received from the LA30 keyboard;
used to clock the character into the input buffer.

The LC8-E uses the standard PDP8/E teletype keyboard/teletype
teleprinter instruction set with the following changes:

LA30 Reyboard Instructions

*6XXJ KCF Clear Keyboard Flag
Clears the keyboard flag only
6XX1 KSF Skip on Keyboard Flag

Skip next seQuential instruction if keyboard
flag is set.

SIZE |CODE NUMBER REV SIZE |CODE NUMBER REV
SP LC8-E-1 A SP LC8-E-1
DEC FORM NO 16-7022 SUEFET 3 AF 10 DEC FORM NO 16--1022 QUEFT 4  OF 10
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6XX2 KCcC
6XX4 KRS
**¥6XX5 KIE
6XX6 KRB

6YYd TFL

6YY1 TSF

*6YY?2 TCF

6YY4 TPC

6YY5 SPI

LC8-E (M8329)

Clear Keyboard Flag
Clear the keyboard flag and the AC only.

Read Keyboard Buffer Static

OR's the contents of the input buffer with

AC5 through 11 and leaves the result in AC5-11.
AC4 is set. Neither the AC nor the keyboard
flag is cleared.

Set/Clear Interrupt Enable
Set or clear the interrupt enable flip-flop
as determined by ACll.

Read Keyboard Buffer

Clear the keyboard flag and the AC. Transfer
the contents of the input buffer to ACS through
ACll. Set AcC4.

LA30 Teleprinter Instructions

Set Teleprinter Flag
Set the teleprinter flag

Skip on Teleprinter Flag
Skip the next sequential instruction if the
teleprinter flag is set.

Clear Teleprinter Flag
Clears’the "tdleprinter flag.

Load Teleprinter Buffer and Print

Transfer AC bits 5 through 11 to the output
buffer and set Receiver Strobe. At Time State
One (TS1) of the following instruction, the
character is transferred to the LA30 teleprinter.
The teleprinter flag is not cleared.

Skip if Teletype Interrupt

Skip next sequential instruction if keyboard or
teleprinter flag is set and Interrupt Enable

is set.

TITLE

LC8-E

(M8329) i

6YY6

TLS

Load Teleprinter Sequence

The teleprinter flag is cleared and AC bits

5 through 11 are transferred to the output
buffer. Receiver Strobe is set. At Time State
One (TSl) of the following instruction, the
character is transferred to the LA30 teleprinter.

With the previous instruction the return of the
signal DEMAND from the LA30 sets the teleprinter
flag enabling the transfer of the next character.

VI

In the instructions XX and YY are the device
code. The standard codes are 03g and 04g for
the LA30 keyboard/teleprinter respectively.
These can be changed to allow several LA30's
to be installed on one PDP8/E.

* Cleared by initialize or CAF
** Set by initialize or CAF

Device Codes

All input/output devices on the PDP8/E have device codes
which must be unique to that device. No two devices can have
the same device codes. An example is 6036 where 03 would be
the device code.

On the LC8-E, split lugs are provided so that any device codes
between 00g and 77g can be selected separately as the trans-
mitter and receiver device codes. Since some of these codes
may be pre-assigned to other devices, a careful check should
be made before any device codes are assigned.

Across the bottom edge of the M8329 are three groups of four
split lugs. These determine the device codes.
split lugs has an alphabetic designation (A-F), and each lug
within a group is numbered (1-4). A model layout is shown

below.
2 1
w2 A wl
4 3

Machine inserted jumpers, W1l to W12, are the factory wired

Each group of

SIZE [CODE NUMBER REV SIZE |CODE NUMBER REV
SP LC8-E-1 A SP LC8-E-1
DEC FORM NO 16-1022 cuezy 5 ne 10 DEC FORM NO 16 7022 cursr © e 10
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