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!::I C RESISTOR ** 1.2K OHM ~W 10% D27R 027T 
.~! 
cOj 
li~ .c~ ,Uj 
€o 
""2 • ~~j 
~~"6 
;2'~ 
..,~~ 

i.a 2i 
~1) ! 
'i~ti 
~~~ 
.!!-a c: 
(:.C" .e 

.JIo. ,. 

913 JUMPER * D22N 021D 

913 JUMPER * D22p D21H 

RESISTOR 10K OHM l..iw 100/0 B29E B29A 
RESISTOR ** 1.2K OHM l:iw 100/0 BOBR B08T 

913 JUMPER * B03N n02D 

913 JUMPER * B03P B02H 

~S:t:~TOR 10K OHM l:iw 10"/0 B29N C29A 

RESISTOR ** 1.2K OHM ~W 10% B16R B16T 

913 JUMPER * BllN BIOD 

913 JUMPER * BUP BIOH 

RESISTOR 10K OHM J..iw 10010 B30E B30A 

RESISTOR ** 1. 2K OHM l:iw 100/0 B24R B24T 

913 JUMPER * B19N BleD 

913 JUMPER * B19P BIBH 

NOTE: 

*= LT19-C ONLY (SE1 UNIT ASSY PARTS Ln T PO PART NO) 

**=LT19-B ONLY 
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TnLE LTl9A,B(C) MU1ti-Station Teletype Control and Interface 

REV 

DEC FORM NO. 
PRA 107 

REVISIONS 

DESCRIPTION IcHG NO ORIG DATE APPD BY 

SIZE ICODE 
A I Sp 

NUMBER 
LT19-A-6 

. "ATE 

I HEV 

ENGINEERING SPECIFICATION CONTINUATION SHEET 

TITLE LT19A,B (c) Multi-Station Teletype Control ar,d Interface 
~.--------~~~------------------~~--~~----------~--~--------~ 

DEC FORM NI) 
ORA 108 

Each LT19A added to a PDP-9 will acconunodc.te up to five 
teletype control units (LT19B' S). These I,T19B control 
units contain logical elements wnich are functionally 
similar to those of the PDP-9 standard teletype control 
Instructior~ and programming considerations are,therefore, 
similar to those of the standard unit. 

Optional Teletype Control with Standard ETA Level Converters 
(Type LT19c) 

T'he LT19C is a group of standard DEC logic modules Which, 
when inserted into the appropriate locations of an LT19A, 
constitute a single independent teletype control(exact1y 
the same as the LT19B specified above)with standard EIA 
level converters. Thus the LT19C may be directly connected 
to input/output devices using standard EIJI logic levels, i.e. 
dataphone. 

ISI1E ICOsDpEI NUMBER I REV 
M I LT19-A-6 
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ENGINEERING SPECIFICATION CONnNUAnON SHEET 

TITLE LT19A,B (C) Multi-Station Twletype Control and Interface 

1.0 Multi-Station Teletype Interface (Type LT19~ 

Addition of the LT19A option to the PDP-9 expands 
the machi ne I s teletype faci '.i ty to accommodate up to 
five optional teletype centrol units. The LTl9A consists 
of the following: 

a. Two standard 19" DEC Type 1943 mounting 
panels (completely bussed and prewired 
for PDP-9 IO Bus interfacing and the 
insertion of up to five independent 
teletype controls, LT19B ' S or LTl9C ' a 
defined bcUow) • 

All of the logic modules necessary to 
interface the control units to the 
standard PDP-9 IO Bus. 

Optional Teletype Control (Type LTl9B) 

The LT19B is a group of standard DEC logic rnodules 
which, when inserted into the appropriate loeations 
of an LT19A,constitute a single independent tele­
typed control with the following specifications: 

a. five or eight * bit character codes. 

b. one unit start code. 

c. 1, 1.5 or 2 * unit stop codes. 

d. Full * or half duplex operation. 

e. Speed of 110 baud. 

f. Maximum signal transmission distanr.e is 2000 feet. 

g. LT19B teletype controls may be used with ASR, 
KSR, RO or SO teletype units. 

* Standard unit 

I SAIZE ICsO
p 

DE I NUMBER 
I L~r19-A-6 

.,.' . 

I REV 

ENGINEERING SPECIFICATION COHTINUAnON SHEET 

TITLE LTl9A,B (C) Multi-Station Teletype Control and lnterface 

1.1 The LT19A,B (C) system consists of an interface to 
the processor (LTl9A) and up to five teletyp! 
control units. (LT19B(C) ). 

One to five optional LT19B(C) tel~~ contrell 
units may b~ added to each LT19A interface. 

1.2 Each of the LTl9B (C) control units (up to fiv'e mav 
be added) is optional - directly pluggable into tbe 
LT19A interface. 

1.3 The LT19A is packaged in two standard DEC #1943-
19" logic mcunting racks. Up to five LTl9B (C) 
control units may be plugged into the LTl9A logic 
racks. (10~" of mour.ting space is required). 

When the LT19A,B (C) options are added to a PDP-S 
system, these 1943 logic mounting racks rr.ust be 
added to the system as shown in sect~on 4.0 and 
all necessary cable connectors and power wiring 
should then be added. 

1.4 The LT19A,B (C) options operate reliably over the 
temperature and hu:nidity range specified for the 
processor. Each LT19A,B (C) optional systen-. is 
powered from one standard DEC #728 Po\-Jer Supply 
mounted on the back door of the bay in ~hich 

DEC FORM NO 
ORA 108 

the LT19A,B (C) system is mounted. No special 
power controls or fan assemblies (other than 
t.hose necessary for t :,e ITul +.:i-bay syste;r) are 
necessary. 

NUMBER REV 
LT19-A-6 
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E'~G,~~EEnING SPECIFICATION CONTINUATION SHEET 

nTLE],T19A,B (C) Multi-Station Teletype Control and Interface 

1.5 General Performance 

A general description of the LT19A,B option is 
giuen on page 4-31 of the PDP-9 Users Handbook (F-95) 

a. Teletype operational characteristics 
(1) five or eight* bit character code. 

(2) one* unit start code. 

(3) 1, 1.5 or 2* units stop code. 

(4) Full duplex operation. 

(5) ~ to five teletype units per LT19A. 

(6) Speed = 10,000 Baud. Maximum 

(7) Maximum signal transmission distance-
2000 feet: 

*Standard unit 

~'--------------------------------~lrs-AI~ZE~JTC707s~DpE~qr---~N~U~M~B~E~R~--'lrR~E:~'v71 
1 LT19-A-6 

DEC FORM NO 

~~"-""'~-''',~ , SHEET ~,()t:.-1.L-
::.'~ :.,.~. --------,-------- ,--.. -----===--.....-..:.::...-------.. -. 

ENGINEER~NG SPECIFICATION CONTINUATION SHEET 

TInE, I,Tl9A,B (C) Multi-Station Teletype Control and Interface 
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2.0 Vendor-Supplied Equipment Specifications 

DEC FORM NO 
ORA 108 

The LTl9A,B (C) system may use standard teletype 
units (ASR's,KSR's,RO's,SO's)and/or standard 
EIA level operated input/output devices i.e., 
dataphone interface. All of the above teletype 
equipment and ElA level operated equipment are 
standard DEC peripheral devices which have DBC 
Purchase Specifications. Therefore, if 
specifications are required for any standard 
DEC input/output unit, it may be obtained from 
the Purchasing Specifications List. 

NUMBER 
LTl9-A-6 

SHEET _6_ OF -2.Z 

ENGINEERING SPC:CIFICATION CQNTlNUAnON SHEET 

TITLE 
LTl9A,B (C) Multi-Station Teletype Control and Interface 

3.0 lOT Instructions 

The following device selection codes have ~!en 
assigned for use with optional teletype units: 

Teleprinters Keyboards 

7040--
7042--
7044--
7046--

7041--
7043--
7045--
7047--

In addition to these device selection codes 
the standard PDP-9 sub device selection lines 
(Soo,SD1) are also available for assignment. 
As a result, the device selection codes list,ed 
above represent 32 possible device codes. 

Teleprinter lOTS 

1 Skip on teleprinter flag e.g., 

2 Clear teleprinter flag e.g., 

4 Load teleprinter buffer and 
transmit character e.g. 

Keyboard lOTS 

1 Skip on keyboard flag e.g. 

2 Clear keyboard flag and read 
the keyboard buffer e.g. 

4 Not used 

3.2 Special Maintenance Instructions 

70400.1 

704001 

704001 

704l0! 

704101 

The LT19A,B (C) system uses no special maintuaance 
instructions. 

3.3 No special data formats,programming considerations 
3.6 operator controls, or indicators are necessary for 

the LTl9A,B (C) system. 

I SIZE lCODEI NUMBER -Ii.. SP I LT19-A-6 

i DEC FORM NO 
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TITLE LT19A,B (C) Multi-Station Teletype Control and In'terface 

3.7 No status bits are assigned to the LT19A,B (C) 
system. 

3.8 

DEC FORM NO 
ORA loa 

Timing diagrams for LTl9B(C) teletype control 
are presented on pages 3-9 (receiver) and 3-7 
(transmitter) of the LTl9 Instruction Manual 

NUMBER 
LT19-A-6 
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TitlE LT19A,B (C) Multi-Station Teletype Control and Interface 

4. 

DEC FORM NO 
DRA10" 

Installation Data 

The LT~9A,B (C) system is packaged in a standard 
PDP-9 19" optional cabinet. The standard LTl9 
system operates at very slow frequencies and, 
therefore, may be located at any place along 
the standard PDP-9 10 bus. 

No specia: action need be taken (either in 
shipment or during s~te installation) to 
install on LTl9 system other than that required 
for the basic processor and standard tele·type 
units. 

General information on the physical locating 
of noncritical options (when assi9~ed to a PDP-9 
system) is contained in Chapter 4 (Mechanical) 
of the PDP-9 Sales Notebook. 

I S~E Ic~gEI NUMBER 
LT19-A-6 
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TITLE L'l'19A,B (C) Multi-Station Teletype Control and Interface 

5.0 Interface Specifications 

All connections from the LT19A,B (C) system to 
the basic processor are made through the 
standard PDP-9 10 Bus. No special cabling is 
needed for the system. The optional teletype 
units (or EIA standard level units) are 
interfaced to LT19A,B (C) system as stated 
in Section 7 (System C~~ponents). The single 
control cable and its termi~ation module are 
standard units which are delivered with the 
optional input/output unit. 

NUMBER 
LT19-A-6 

DEC FORM 110 
ORA 108 SHEET ~ OF 
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TITLE LTl9A,B(C) Multi-Station Teletype Control and Int:erface 

6.0 Master Drawing Lists 
6.1 LTl9A No. of 

6.2 

6.3 

DEC FOAM NO 
DRA10e 

Drawing No. 
A-ML-LTl9-A 
C-UA-LTl9-A-O 
A-PL-LTl9-h,-O 
D-BS-LTl9-A-l 
D-BS-LTl9-A-2 
D-MU-LTl9-A-3 
A-PL-LTl9-A-3 
D-AD-7006040~0-0 

A-PL-7006040-0-0 
K-WL-LTl9-A-4 
A-CP-LTl9-A-5 

LTl9B 
Drawing No. 
A-ML-LT19-B 
D-BS-LTl9-B-l 
D-BS-LTl9-B-2 
D-BS-LTl9-B-3 
D-BS-LTl9-B-4 
D-BS-LTl9-B-5 

LT19C 
Drawing No. 
A-ML-LTl9-C 
D-BS-LTl9-C-l 
D-BS-LTl9-C-2 
D-BS-LTl9-C-3 
D-BS-LT19-C-4 
D-BS-LT19-C-5 

Note: LT19-B(C)-1 
LT19-B(C)-2 
LT19-B(C)-3 
LT19-B(C)-4 
LT19-B(C)-5 

~ 
1 
1 
1 
1 
I 
1 
1 
1 
1 
1 
I 

No. of 
Sheets 

1 
1 
1 
1 
1 
1 

No. of 
Sheets 

1 
1 
1 
1 
1 
1 

lJ.'it:le 
MUlti-Statio~type Control 
Teletype Control 
Teletype CDntrol 
I/O Bus Interface Logic 
I/O Bus Interface 
Module Utilization 
Module Utilization 
Wired Assy 
Wired ABsy 
Wire List LTl9 
External Componc:mt List 

Teletype Interfclce LTI9-B 
Teletype Control~ Unit Channel 1 
Teletype Control. Unit Channel 2 
Teletype Control. Unit Channel 3 
Teletype Control Unit Channel 4 
Teletype Control Unit Channel 5 

Teletype Interface LTI9-C 
Teletype Control Unit Channel I 
Teletype Control Unit Channel 2 
Teletype Control Unit Channel 1 
Teletype Control Unit Channel 4 
Teletype Control Unit ~nnel 5 

1st optional teletype cont:rol 
2nd optional teletype control 
3rd optional teletype cont:rol 
4th optional teletype cont.rol 
5th optional teletype control 

I S'A
E I ~~DE I INUMBER I REV LTl9-A-6 
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TITLE LT19A,B(C) Multi-Station Teletype.Control and Interface 

7.0 System Components 

7.1 

OEC FORM NO 
ORA 108 

Basic system components consist of the LTl9A,B(C} 
control logic (located in an optional bay) and up 
to S teletype units or EIA level operated units 
for each LTl9A control. The optional teletype 
units or EIA units are located remotely from 
The PDP-9 system. A single cont.rol cable interf;!lces 
the remote unit to its control in the PDP-9 sy&t1em. This 
control cable is terminated with a standard DEC '~070 cable 
connector module which is inserted in its assign(~d location in , 
the LT19A mounting panels (see module utilization print 
D-MU-LT19-A-3). 

Modules needed to implement the multi-teletype control 
are as follows: 

~ (PDP-9 interface only) 

1 -R40i 2 -~~2 
2 -S107 1 -RIll 
1 -S123 2 -W104 
1 -S603 
2 -WI07 

~ (Single teletype control only) 

1 -R40l 
2 -S203 
1 -WOOS 
1 -W070 (part of teletype or E1A device) 
2 -Wl03 
1 -W70S 
1 -W706 
1 -W707 

(Single EIA level operated device control) 

Same as LT19B plus 

1 -W511 
1 -W602 

ISI1E ICsOpDE I NUMBER 
A I LT19-A-6 
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TITLE LTl9A,B(C) Multi-Station Teletype Cobtrol and Interface 

7.2 No special power controls are necessary due to the 
addition of·an LT19A,B(C) system other than those 
reqUired fo~ the optional bay configuratlon. One 
72B power s,upply must be added to the back .' door of 
the optional bay for each LTI9A,B,C system interfaced 
to a PDP-9. See table below. 

7.3 An LT19A,B(C) system is interfaced to the PDP-9 
processor through the 10 Bus and to input/output 
devices through connector cables supplied with the 
optional unit. As a result, no special cabling is 
needed for the system. 

7.4 As stated in Section 2.0 vendor-supplied equipment 
whcih interfaces to the LT19A,B(C) system is standard 
and DEC purchase specifications for all units are 
available from Drafting. 

LT19A With l-LT19B 2-LT19B 3-LT19B 4-LT19B 5-LT19B 
+lOV 
-15V 

1.47A 
1.58A 

2.88 
1.86 

4.30 
2.14 

5.72 7.1.4 
2.42 2.70 

LT19C 
+10 
-15 

.075A} .134A Maximum LT19C Configuration 

Maximum Possible Load: +10V-7.2A,-15V-2.8A 

I REV 
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B.O Acceptance Test Procedure 

DEC FORII NO 
ORA 108 

Each LT19A,B(C) unit will be ~ested using Test 
Procedure MAINDEC-9A-DSAA-D both under normal 
operating conditions and under voltage margins 
as specified below: 

Test Aggravation Margins 
No. Conditions +lOV 

+ - + 
1 None - - -
2 Margin LT19A 6V 6V 2.5 

(Rack A) 

a Margin LT19A 6V 6V 2.5 
(Rack B) 

4 Margin LT19A 6V 6V 2.5 
(Rack C) 

5 Margin LT19A 6V 6V 2.5 
(Rack D) 

-15V 
-
-
2.5 

2.5 

2.5 

2.5 

/
SAllE /COsDpEJ NUMBER 

I LT19-A-6 
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TITLE LT19A,B(C) Multi-Station Teletype Control und Interface 

9.0 Acceptance Test procedure 

The Acceptance Test pperator must sucessfully· rerun 
all Checkout Test Procedures as stated in I;ection B. 

In addition, the following documentation l:Lst must 
be complete before the unit is accepted. 

a. MAINDEC-9A-DBCS-PH Program 'l~ape 

b MAINDEC-9A-DBCA-D Write-up 

9.1 No special test equipment is needed for ac(:eptanc:eof 
this option. 

9.2 Field-installed LT19A,B(C) options should t~ tested 
and aq::epted under the same stipulations st;ated for 
in-house installations. 

NUMBER 
LT19-A-6 

DEC FORM NO 
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TITLE LT19A,B(C) Multi-Station Teletype Control and Interface 

10.0 Spare Parts 

Spare modules necessary for the LTl9A 

1 S123* 
1 5603* 
1. R401.* 

1 Sl07* 
1 Wl07 
1 Wl04 

*These modules are already included in 
the basic processor spare parts llst. 

Spare modules necessary for the LTl9B: 

1 R40l* 
1 5203* 

1 W005* 
1 W070 
1 Wl03 

*T~se modules are already included in 
the basic processor spare parts list. 

Spare modules mecessary for the LT19C: 

Same as LT19B plus: 

1 W511 

1 W602 

10.1 No special component spares are necessary for the 
LT19A,B(C) system. 

10.3 Special mechanical spare parts and tools 
10.4 which should be supplied with' each optional 

teletype unit are listed in the PDP-9 Sales 
Notebook,Section 7.6. 

NUIIBER 
LT19-A-6 
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TITLE LT19A,B(C) Multi-Station Teletype Control and Interface 

11.0 Preventative Maintenance Procedures 

DEC FORM NO 
ORA 108 

To insure reliable operation of the LTl9A,B(C) 
system, standard processor maintenance procedures 
Ifor both logic and the teletype units) must be 
followed. All additional KSR'S,ASR'S,SO'S, or 
RO'S which are added to the PDP-9 system must 
follow standard field service maintenance 
procedures to insure proper operation. 

NUMBER 
LT19-A-6 
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cp 
I 

I 
'~~~~9~~~Y I 

0-A0-1006040-0-0 J 

~~ 1943 D MOUNTING I 
3 PANEl 

D-AO-1943-11-0 

7 

I TELETYPE CONTROL I 
C-UA-lllI-I-O 

0-y 1943 CASTING I 
.. PLUS PINS 

O-AD-5302483-0-0 

~ 
1--

-f-
" ~ 

, 

.1 7 .. .1. . 

, . .. 
6 

cp 
I 

/ 

.. ARG I NAI CHECK I 
PANEL ASSY 

C-I A-5402526-0-0 

6 

, 
5 

5 

1 
FIND 
NO 

I 

2 

3 

.. 
IIECHANICAL 

DESCRIPTION 

TEL ETYPE CONTROL 
TELETYPE CONTROL P;L; 
PANEL ;AIGHT END 
!l0 C.'.!!lE -'SSY 
RET BLOCII 
49'5 TO IOU CABLE 
DATA SET CABL E 

II RED ASSY (LTlI-A) 
II RED ASSY (lTiS-A) P.L. 

19430 MOUNTI NG PANEL 
19430 MOUNTING PANEl P.L 

1943 CASTING PLUS PINS 
1943 CASTING PLUS PINS P.l. 
1943 FRAME CAST I NG 

5 IIARGINAl CHECK PANEL ASSY 
MARG I NAL CHECK PANEl (P .• l .• ) 
PANEL. IIARGINAl CHECK 
SCOTCHCAl S 

t 4 

I 

I 

' . 

PAAT NO 

C-UA-L TI"a-o 
I-PL-LT't-a-o 
C-IIlI-5302 •• 1-D-0 
PI II" 6""",,, .. " .. t.I_"-vw" .... -y-u 
B-IIO-UOla.7-D-0 
O-AO-7DD5288-D-O 
C-I A-70051 17-0-0 

D-AO-70DBa.D-D-D 
A-PL-7008040-0-0 

0-AO-I843-O-0 
A-PL-1943-D-0 

D-AD-53024B3-0-0 
A-Pl-5302483-0-0 
E-IIO-I202885-0-0 

C-I A-5402526-0-0 
A-Pl-54025 26-0-0 
C-MD-5302484-0-D 
SS-C-10801 

3 
DEPT usaaE 

PADD CUST 

3 

, II .,. , L - tf..,;§) II ,!gJ~ 21 1 
ELECTRICAL DEPT USAClf 

'.IC 
FINO 

NO DESCAIPTION 

I IlULTI-SUTlON TELETYPE CONTROL 
1;.10 IUS UITERFACE lOllle 
LOBUS INTERFACE 
iiiiiiiILt UIILllATiON 
IIODULE UTILIZATION P.L. 
liRE LIST LTIS 
EXTERNAL COIIPONENT LIST 
lTlI ENGINEERING SPECIFICUlDN 

-OPTIONS-
TELETYPE INTERFACE IT I 8-8 
TELETYPE COIHROL UNIT CHANNEL , 
TElET I PE CONTROL UN IT CHANNEL 2 
TUETYPE COIiTROL UNIT CHANNEL 3 
TELETYPE COIiTROl UNIT CHANNEL • 
TELETYPE CONTROL UNIT CHANNEL 5 

TElETYPE INTERFACE L TlI-C 
T£LETYPE CONTROL UNIT CHANNEL I 
TE l EHPE CONTROL UN IT CHANNEL 2 
TELETYPE CONTROL UN I T CHANNEL 3 
TElETYPE CONTROL UNIT CHANNEL 4 
TELETYPE CONTROL UNIT CHANNEL 5 

2 "RED ASSY (l TJ9-A) 

5 IIOUNTI NG PANEl 1943 
IARGINAl CHECK PANEl ASSY 

rtRST USED ON OPT1UN! MODEL 
D£SCRtPTlON 

PDP-9L I 

PUT NO PROD CilST F.,C 

WI-LTII-. I HI-LTIB-A-I 
o· !!s-l T!!H-2 
O-MU-L T I8-A-3 
A-PL -I Tl9-A-3 
II-al-I T 1ll-A-4 
A-CP-L T 1ll-A-5 
A-SP-I T I8-A-6 

A-IIL-LTIH 
O-BS-l Tl9-B-l 
0-8S-L Tl9-B-2 
O-BS-LTl:; .1-3 
O-BS-L Tl9-8-4 
D-BS-L T I 9-8-5 

A-IIL-L TlB-C 
0-85-LT 19-C- I 
0-8S-L T18-C-2 
0-85-L T19-C-3 
O-S5-L T 19-1:-4 
O-RS-L T19-C-5 

O-AD-ID0604C-0-0 

B-CS-1943-0-1 
C-I A-5402526-0-0 

I PART NO. 

PARTS UST 

~J"lLf~U!IWtj\YI~g"Sf;:("B£O DII~" ,\ DATE ~~--- ...... """~ E QUI PM E N T 
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TDllE LTl9 D,E,F ,II Multi-Station Teletype Control and Interface 
~" 

1.0 Multi Station Teletype Interface (Type LTl9D). 

Addition of the LT19D option to the PDP-9 expands 
the machine's teletype facility to accommodate up to 
five optional teletype control units. The LT19D consists 
of the following: 

a. Two standard 19" DEC Type 1943 mounting panels 
(c~mpletely bussed and prewired for PDP-9 
10 Bus interfacing and the insertion 
of up to five independent teletype controls, 
LT19E"s or LTl9F's defined below). 

All of the logic modules necessary to 
interface the control units to the 
standard PDP-9 10 Bus. 

Optional Teletype Control (Type LT19E) 

The LT19E is a group of standard DEC logic modules 
which, when inserted into the appropriate locations 
of an LT19D, constitu~e a Single independent tele­
type control with the following specifications; 

a. five or eight * bit character codes. 

b. one unit start code. 

c. 1, 1.5 or 2 * unit stop codes. 

d. Full duplex operation 

c. Speed variable to 30 K baud. 

f. MaxUnurn signal transmission di5tance is 2000 feet with 
teletype units, 250 feet ::m LTl9F units with LT19H option. 

g. LT19E teletype contr~ls may. be used with ASR, KSR, 
RO or SO teletype units. 

* Standard unit 
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Each LT19D added to a PDP-9 will accommodate up to five 
teletype control units (LTl9E's). The:;e LTl9D control 
units contain logical elements which are functionally 
similar to those of the PDP-9 standard teletype control. 
Instructions and programming considerations are, therefore, 
similar t~ those of the standard unit. 

Optional Teletype Control with Standard EIA Level Converters 
(Type LTl9F) 

The LTl9F is a group of standard DEC log it mod'lles .... hich, 
when inserted into the appropriate locations of an LTl9D 
constitute a single independent teletype control (exactly 
the same as the LT19E specified above) with standard EIA 
level converters. Thus the LTl9F may be directly connected 
to input/output devices using standard .EIA logic levels, 
i.e. dataphone. 

NUMBER 
LT19-D-6 
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TITLE LTl9 D,E,F,H Multi-Station Teletype Control and Interface 

1.1 The LT19 D,E,F system consists of an interface to 
the processor (LTl9 D) and up to five teletype 
control units. (LTl9E,F). 

One to five optional LTl9E(F) teletype control 
units may be added to each LT19D interface. 

1.2 Each of the LTl9E(F) control units (up to five may 
be used) is optional - directly pluggable i:nto the 
LTl9D interface. 

1.3 The LT19D is packaged in two standard DEC #1941-
19" lOgic IT'ounting racks. Up to five LTl9E(F) 
control units may be plugged into the LTl9D logic 
racks. (lO~" of mounting space is required). 

When the LTl9D, E (F) options are added to c PD?-9 
system, these 1943 logic mounting racks must be 
added to the system as shown in section 4.0 and 
all neces3ary cable connectors and power wiring 
should then be added. 

1.4 The LTl9D,E,F,H options operate reliably ~ver the 
temperature and hwnidity range specified for the 
processor. Each L'l'19D,E,F,II optional system is 
powered from one standard DEC #728 Power ,;upply 
mounted on the back door of the bay in which the 
LT19D,E,F,IJ system is m::>unted. t'::> special p:)lver 
cClntrols ::>r fan assernblies (other UL<ln tL:Jse 
necessary for the multi-bay system) are necessary. 
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1.5 General Performance 

A general description of the LT19D, E opt:.on is 
given on page 4-31 of U.~ PDP-9 Users Handbook (F-95) 

a. Teletype operational characteristics 
(I) five or eight* bit character code. 

(2) one* unit start code. 

(3) 1, 1.5 or 2* units stop code. 

(4) Full duplex opera~ion. 

(5) Up to five teletype units per L~n9D. 

(6) Speed 30,000 baud maximum. 

(7) Maximum signal transmission dis':ance-
2000 feet for teletype units, 2'50 feet 
for LT19H. 

*Standard unit 

I.E Overall Speed 

A limitation has been placed on the overall speed of all channels 
combined so that normal service routines may handle all channels 
simultaneously. The limit is 30,000 baud f~r a11 N channels combined. 
where N = 1 to 16. 

1.1 The highest speed channels should be assigned to the first channels 
in a system to keep the skip chain short and in a multiple LTl9D 
system, all the high speed channels MUST come first to prevent a 
low speed channel from locking out a high speed unit. 

r----·---------------------------------r.ls~AI~Z~EII~c~sO~pD~E:TI----~NU~MAB~EDR----~R~Evv1 
. _ . LT19-D-6 (3 
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3.0 lOT Instructi::ms 

The following device selection codes have been assigned 
for use with optional teletype units: 

Teleprinters 

7040--
7042--
7044--
7046--

Keyboards 

7041--
7043--
7045--
7047--

In addition to these device selection codes the standard 
PDP-9 sub device selection lines (SDO, ~Dl) are also 
available for assignment. As a result, the device selection 
codes listed above represent 32 possible devKe.codes. 

Teleprinter lOTS 

1 Skip on teleprinter flag e.g., 

2 Clear teleprinter flag e.g., 

4 Load teleprinter buffer and 
transmit character e.g., 

~eyboard lOTS 

1 Skip on keyboard flag e.g 

2 Clear keyboard flag and read 
the keyboard buffer e.g. 

4 Not, used 

3.2 ~cecial Maintenance Instructions 

704001 

70400~ 

704001 

704101 

704l0l 

T'he L'l'19 D, E, F, H system USE~S no special maintenance 
i:1structions. 

3.3 No speci'31 data formats, proqramming considerations 
3.6 operator controls, or indicators are necessary for 

the LTl9 D, E, F, II system. 
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2.0 Vendor-Supplied Equipment Specifications 

The LT19D,E,F,H systen: may use standard teletype units 
(ASR' s, KSR' s, RO' s, SO's \ and/or star.dard EIA 
level operated input/output devices i.e., dataphone 
interface. All of the above teletype equipment 
and EIA level operat.ed equipment are standard 
D8C peripheral devices which have DEC Purchase 
Specifications. Therefore, if specifications are 
required for any standard DEC input/output unit, 
it may be obtained from the Purchasing Specifications 
List. 
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3.7 No status bits are assigned to the LT19 0, E, F, H 
system. 

j. b Timing diagrams for LT19 E F teletype control ,!re 
presented on pages 3-9 (receiver) and 3-7 (trilDsmitter) 
of the LT19 Instruction Manual (Note that the manual refers 
to the LTl9 A, B & C - The timing is correct for the 
LT19 D, E & F) . 

3.9 The LTl9-E/F Channel assignments should be made according to 
the following tables: 

LT19D 
#1 

LT19D 
#1 

LT19D 
#2 
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TABLE 

UNIT 
# 

1 
2 
3 
4 
5 

TABLE 

UNIT 
# 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1: 1 to 5 UNITS~ 1 LT19D 

TRAN 8MI TTER RECEIVER 
CODE CODE 

xx4~~x xx4l~x 

xx4~2x xx4l2x 
xx4~4x xx414x 
xx4~6x xx4l6x 
xx42~x xx43~x 

2 : 6 to 10' Units~ 2 LT19D'S 

TRANSMITTER 
CODE 

xx4~~x 
xx4~2x 

xx4~4x 

xx40'6X 
xx440'x 

xx42~x 

xx422x 
xx424x 
xx426x 
xx442x 

RECEIVER 
CODE 

xx4l0x 
xx4l2x 
xx4l4x 
xx4l6x 
xx450x 

xx43~x 

xx432x 
xx434x 
xx436x 
xx452x 

I SIZEJCODE I 
A SI' I 

LOGICAL 
UNII'1t 

1 
2 
3 
4 
5 

LOGICAL 
UNIT # 

1 
2 
3 
4 
11 

5 
6 
7 
1~ 

12 

NUMBER 
LT19-D-t, 
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TITLE 
LT19 D, E, F, H, Multi-Station Teletype Control and Interface 

TABLE 3: 11 to 15 UNITS; 3 LT19D'S 

UNIT 
# 

TRANSMITTER 
CODE 

RECEIVER 
CODE 

LOGICJl.L 
ONITL 

1 
I,T19D 2 

#1 3 
4 
5 

1 
IT19D 2 
#2 3 

4 
5 

1 
1 T19D 2 

#3 3 
4 
5 

xx4~~x 
xx4~2x 

xx4~4x 

xx4~6x 

xx46~x 

xx42~x 

xx422x 
xx424x 
xx426x 
xx462x 

xx440'x 
xx442x 
xx444x 
xx446x 
xx464x 

xx41~x 

xx4l2x 
xx4l4x 
xx4l6x 
xx470'x 

xx430x 
xx432x 
xx434x 
xx436x 
xx472x 

xx450x 
xx452x 
xx454x 
xx456x 
xx474x 

1 
2 

3 
4 
15 

5 
6 
7 
1<J 
16 

11 
12 
13 
14 
17 

TABLE 4: 16 UNITS; 4 LT19D'S 

ThS setup' for the first three !'T19D' S would be as in TABLE 3. 

UNIT 
# 

TRANSMITTER 
CODE 

RECEIVER 
CODE 

LOGICAL 
UNIT # 

1 
LT19D 2 

11=4 3 
4 
5 

UNUSED 
UNUSED 
UNUSED 
UNUSED 
xx466x 

UNUSED 
UNUSED 
UNUSED 
UNUSED 
xx476x 2,O 

Note: When the system includes an LT15, it becomes logical 
unit #1. 
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5.0 Interface Specifications 

All connections fr~m the LT19 D, E, F, H system to the 
basi~ processor are made through the standard PDP-9 10 
bus. No special cabling is needed for the system. The 
::Jpti::Jnal teletype units (::Jr EIA standard level units) 
are interfaced to LT19 D, E, F, H system as stated in 
Section 7 (System Comp~nents). The single control cable 
and its termination module are standard units which are 
delivered with the optional input/output unit. 

ENGINEERING SPECIFICATION CONTINUATION SHEET 
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4. Installation Data 

The LT19 D, E, F, H system is packaged in a standard 
PDP-9 19" optional cabinet. The standard LTl9 
:sy:stem operates at very slow frequenciE!s and, therefore, 
may ~e located at any place along the standard PDP-9 
TO bl.s. 

No special action need be taken (either in shipment 
or during site installation) to install on LTl9 system 
oU1er than that required for the basic processor and 
standard teletype ur-its. 

General infor~ation on the physical locating of noncritical 
::Jptions (when assigned to a PDP-9 syste'm) is contained in 
Chapter 4 (Mechanical) of the PDP-9 Sales Notebook. 
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6.0 Master Drawing Lists 
6.1 LT19D No. of 

Drawing No. 
A-ML-LT19-D 
C-UA-LT19-D-0 
A-PL-LT19-D-0 
D-BS-LT19-D-l 
D-BS-LT19-D-2 
D-MU-LT19-D-3 
A-PL-LT19-G-3 
D-AO-7006452-0-0 
A-PL-7006452-o-0 
K-WL-LT19-D-4 
A-CP-LT19-D-5 
A-CP-LT19-D-8 

6.2 LT19E 
Drawing No. 
A-ML-LT19-E 
D-BS-LT19-E-l 
D-BS-LTl9-E-2 
D-BS-LTl9-E-3 
D-BS-LT19-E-4 
D-BS-LT19-E-5 

6.3 LT19F 

6.4 

Drawing No. 
A-ML-LT19-F 
D-BS-LTl9-F-l 
D-13S-LT19-F-2 
D-BS-LT19-F-3 
D-BS-LTl9-F-4 
D-BS-LT19-F-5 

Note: LT19-E{F}-1 
LT19-E{F)-2 
LT19-E{F}-3 
LTI9-E(F}-4 
LT19-E(F)-5 

LT19E 
Drawing No. 
A-NL-LT19-H 
C-IA-JD05891-0-0 
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No. of 
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1 
1 
1 
1 
1 
1 

Title 
Multi-Stati~letypE! Control 
Teletype Control 
Teletype Control 
I/O Bus Interface Logic 
I/O Bus Interface 
Module Utilization 
Module Utilization 
Wired Assy 
wired Ass}' 
Wire List LT19 
External Component List 
Baud Rate Table 

!.!:.1k 

Teletype Interface LT19-E 
Teletype Control Unit Channel 1 
Teletype Control Unit Channel 2 
Teletype Control Unit Channel 3 
Teletype Control Unit Channel 4 
Teletype Control Unit Channel 5 

Teletype Interface LTl9-F 
Teletype Control Unit Channel 1 
Teletype Control Unit Channel 2 
Teletype Control Unit Channel 3 
Teletype Control Unit Channel 4 
'l'eletype Control Unit Channel 5 

1st optional teletype control 
2nd optional teletype control 
3rd optional teletype control 
4th optional t_eletype cor.trol 
5th optional teletype c::Jnlrol 

No. of 
Sheets 
-I--

I 
Data Commllnications Interface 
Data Communications Cable 

SHEET -1£ OF JL. 



ENCjlNEERING SPECIFICATION CONTINUATION SHEET 

TITLE LT19 D, E, F, H Multi-Station Teletype Control and Interface 

7.0 System Components 

Basic system componentc: consist of the LTI9 D, E, F, H 
control logic (located in an optional llay) and up to 
5 teletype units or EIA level operated units for each 
LT19D control. The optional teletype units or EIA 
units are located remotely fron: the PDP-9 system. A 
single control cable interfaces the remote unit to its 
control in the PDP-9 system. This cont~rol cable is 
t~erminated \-lith a standard DEC cable connector 
module which is inserted in its assigned location in 
the LT19D mounting panels (see module utilization print 
D-MU-LT19-D-3) . 

7.1 Modules needed to implement the multi-teletype control 
are as follows: 

LT19D (PDP-9 interface only) 

2 -Sl07 2 -R¢¢2 
1 -S123 1 -RIll 
1 -S603 2 -WI04 
~~ -WI07 

LT19E (Single teletype control only) 

2 -R401 
L -S203 
1 -WOO~ 
1 -wo78 or W076D or W028 (part of teletype or EIA device) 
2 -WIO) 
1 -W705 
1 -W706 
1 -W707 

LTl9F (Single EIA level operated device control) 

Same as LT19E plus 

1 -W511 
1 -W602 

!.T19H Same as LT19F Plus later Unit Cable C-IA-700589l-0-0 

r--'------------------------------------�~S-A-z-E~I-c-~-~~E~I----L-T-~-~-~-~-:-:-----TI·-R-B-v~ 

~·~ro~R~.~I~N~O~----------------------------~~~----~--~~~~~--~·~~ 
DRA'108 SHEET ...fL OF .~~ 

ENGIN EERING SPECIFICATION ... CONTINUATION SHEET 

TITLE L~n9 D, E, F. H Multi-Station Teletype Control and Interface 
~.-----------------------------------------------------------------------~ 

8.0 Cl1eck out Test Procedure 

Each LT19 D. E, F, H unit will be tested using Test 
P;~oced,lre MAINDEC-9A-DBCC-D both under normal operating 
conditions and under voltage margins as specified below: 

1 

2 

3 

4 

Aggravation 
Conditions 

None 

Margin LTl9D 
(Rack A) 

Margin LT19D 
(Rack B) 

Margin LT19D 
(Rack C) 

+lOV 

:: 

6V 

!. 3V 

6V 

Margins 
-15V 

:t 

6V 2.5 2.5 

±;w 2.5 2.5 

6V 2.S 2.S 

"" 

~* 

>-* 
! 

6V 6V 2.S 2.S 
l) 

S Margin LT19D 
(Rack D) 

* ,-lSV Margins for racks A and B, C and D must be run in pairs, 
i.·e., 1l.&B together. 

8.1 LTl9F Checkout 
The "F" option (ElA level converter) is intended to drive a Dataset 
~:able or an "l!'.' option. To simulate the cable and perform tests, 

8.2 

ddd the followlng temporary jumpers to slots A25, A26, A27, A28, or 
J.29: S t~ Hand T to V - this simulates the jll'DperS on the cables. 
Jumper p~n E to pin P to tie output to input. Run appropriate sections 
of the Dlagnostic 09-D8CC 

~:ee LTl9H for special Test procedure 

--
NUMBER I R,&Y 

LT19-D-6 ~._ 
DEC FORM NO 
ORA 108 SHEET _I~ OF _I~~ 

ENGINEERING SPECIFICATION CONTINUATION SHEET 

TITLE 

7.2 

7.3 

7.4 

LT19 D, E, F, H Multi-Station Teletype Contr':ll ':Ind Interface 

No special power controls are necessary due to the addition 
of an LT19 D, E, F, H system other than those required for 
the optional bay configuration. One 728 power supply must 
be added to the back door of the optional bay for each 
LT19 system interfaced to a PDP-9. See table beh)w. 

An LTl9 D, E, F, H system is interfaced to the PDP-9 
processor through the 10 Bus and to input/output devices 
through connector cables supplied with the optionill unit. 

As stated in Section 2.0 vendor-supplied equipment: which 
interfaces to the LT19 D, E, F, H system is standard and 
DEC purchase specifications for all units are available 
from Drafting. 

J.~V~D With _. l-LT19E 2-LT19E ! 3-LT19E i 4-LT19"j 5-:-LT1~J:~ 
T-~-~ --·r 1-

+lOV 1.47A I 2.B8 I 4.30 

J 

S.72 7.14 
-lSV 1.SBA 1.86 2.14 2.42 2.70 

LT19F 
+10 
-15 

.07SA L 

.134A 5 Maximum LT19 Configuration 

Maximum Possible Load: +10V-7.2A, -lSV-2.8A 

LT19II No Additional Power Req. 

NUMBER 
I·'T'lq-n-1i. 

DEC FORM NO 
ORA 108 

SHEET -L4 

ENGINEERING SPECIFICATION CONTINUATION SHEET 

TITLE LT19 D, E, F. H Multi-Station Teletype Control and Interface 

9.,0 Acceptance Test Procedure 

The Acceptance Test operator must sucessfullv rerun all 
Checkout Test Procedures as stated in Section 8. 

In addition, the fallowing documentation list must be 
complete before the unit is accepted. 

a. MAINDEC-9A-D8CS-PH Program Tape 

b. MAINDEC-9A-DBCC-D Write-up 

9.1 No special test equipment is needed [or acceptanc'2 of 
this option. 

9.2 Field-installed LT19 D, E, F, H options should be tested 
and accepted under the same stipulatioils stated fc)r in-house 
installations. 

9.3 See L'r19H For Special Acceptance Procedure. 

9.4. Performance for Acceptance purposes will be·demonstrated at Lhe 
speed specified on the P.O./Const. Req. Unless otherwise 
specified this will be ll~ baud. 

DEC FORM NO 
ORA 108 

NUMBER 
T,'flQ .n_+'> 

SH(~ET J.L OF _ 19., 



ENGINEERING SPECIFICATION - CONTINUATION SHEET 

TI'TLE LTl9 D, E, F, H Multi-Station Teletype Control and Interface 

10.0 Spare Parts 
Spare modules necessary for. the LTl9D: 

1 
1 

Sl23~ 

S503* 
1 Sl07* 
1 Wl07 
1 Wl04 

*These mOdules are already included in 
the basic processor spare parts list. 

Spare modules necessary for the LT19E: 

1 R40l* 
1 S203* 

I W005* 
W070 

I wlO) 

*These modules are already included in 
the basic processor spare parts li3t. 

Spare modules necessary for the LTl9F: 

Same as LT19E plus: 

1 W511 

1 W602 

10.1 No Special component spares are necessary for the 
LTl9 D, E, F, H system. 

10.3 Special mechanical spare parts and tools 
:'.0.4 which should be supplied with each optional 

teletype unit are listed in the PDP-9 Sales 
Notebook, Section 7.6. 

DEC FORI! NO 
ORA 108 

NUMBER REV 
LTl9-D-6 

SHEET ~ OF 19 

ENGINEERING SPECIFICATION CONTINUATION SHEET 

:---------------------------------------------------------------------
TlTlf LT19 D, E, F, H MulLi-Station Teletype Control and Interface 

~----,----------------------------------------------------------

1.: .0 Set-Up Procedure 

DEC FORM ND 
DRA 108 

12.1 Set up all ll¢ Baud Teletype channels with the 
required Machin0 (KSR 33 or 35) and checkout with the 
current version of the diagnostic (LT¢9l9). 

12.2 Set up all channels with Level Converter options 
(L~l9F) and run the self checking test as directed 
in the diagnostic addendum, D8CC-DN. 

12.3 LT19H Set up. Refer to the spec. LTl9H. 

12.4 Recommendations for setting up R4~1 clocks for 
each channel. 

a. Set up the Transmit clock first since it 
is free-runnlng. 

b. Remove the W7~6 Receiver Module, this will 
allow the receive clock to free run. Set 
the scope to ALTERNATE Sweep, INT. Trigger, 
do NOT trigger on CHI. This will allow 
the pulses from the receive clock to be 
matched to the transmit clock. 

Additional notes for ll~ Baud Channels. At ll~ 
Baud each data bit is 9.09 MS long, this requires 
the R4~1 clock to be set to 4.545 MS rate. There 
are 11 bits of 9.09 MS in each character, therefore a 
charucter is l~~ MS long. Since it would be very 
difficult to measure a clock interval of 4.545 MS 
on a scope, set up to measure an Intire character (100115). 
The scope calibration can be easily checked by putting 
six (6) complete cycles of 60 cycle waveform in exactly 
l¢CM. With the scope calibrated to l~~ MS, fine tune 
the R4~1 to give 23 clock pulses in l~CM (22 clock 
pulses plus the first pulse of the next character.) 

NUMBER I REV 
T TJ 9-P-6 E3 
SHEET ~ OF ~~ 

ENG" JEERING SPECIFICATION CONTINUATION SHEET 

TiTlE LT19 D, E, F, H Multi-Station Teletype Control and Interface 

11.U Preventative Maintenance Procedures 

DEC FORM NO 
DRA 108 

To insure reliable operation of the LT19 D, E, F, H 
system, standard procesor maintenance procedures 
(for both logic and the teletype units) must be 
followed. All additional KSR'S, ASR'S, SO'S, or 
ROtS Which are added to the PDP-9 system must follow 
standard field service maintenance procedures to 
insure proper operation. 

NUMBER 
I,Tl9-D~{i 

SHEET ~ OF~. 
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A 

DEC fORM NO 
ORD I02A 

8 

8 

1 

~ 
I 

I 
II R~O A~SY I 
(l TIS-,,) 

D-AD-l00tH 52-0-0 

r::L3 Y 1943 0 MOUNTING J -..v- PANEl 
0-AO-1943-0-0 

'--,--------' 

7 1 

I TELETYPE CONTROL j l C-UA-l Tl9-D-0 

0-y 1943 CASTING I 
4 PLUS PINS 

0-AO-5302483-0-0 

I 7 

6 

cp 
I 

I
IIARGINAl CHECK I 

PANEl ASSY 
C-I A-54 02526-0-0 

6 

I 5 1 
FIND 
NO 

1 

2 

5 f 

.. 
IIECHANICAL 

OEseR I PT ION 

TelETYPE CONTROL 
TELETrPE CONTROL P.l. 
PANEL:R I GHT END 
1,/0 CASL ~ ASSY 
RET BLOCK 
4915 TO U71 CABLE 
OA TA SET CASL E 

IIREO ASSY (LTI9-0> 
WIRED ASSY OTIS-D> P .• l.. 

19430 MOUNTING PANEL 
19430 MOUNTING PANEl P .• l.. 

1943 CASTING PLUS PINS 
1943 CASTING PLUS PINS P_l. 
1943 FRAME CAST ING 

~ARG INAL CHECK PANEl ASSY 
WARGINAL CHECK PANEl (P .• l..) 
PANEL. MARG I NAl CHECK 
SCOTCHCAI S 

j 

I 

PART NO 

C-UA-l'I~O 
A-Pl-L Tl9-0-0 
C-1ID-5302488-0-0 
D-tlA-eC09A-0-0 
8-110-7408041-0-0 
0-A0-1005218-0-0 
C-I A-7005717-0-O 
I\-SP-l T :9-D-') 

0-A0-70084 52-0-0 
A-Pl-70064 52-0-0 

0-AO-1943-0-0 
A-Pl-1943-0-0 

0-AD-5302483-0-0 
A-Pl-5302483-0-0 
E-MO-1202665-0-0 

C-I A-5402526-0-0 
A-Pl-5402526-0-0 
C-MO-5302484-0-0 
SS-C-I O~O I 

3 
DEPT USAGE 

PROD CUST 

3 

! I Ai: I L - O.;;§.lll 1!~t~J 2 1 
ElECTRIC:.:A;;:.l _____ -,-______ +-'O~E~FT~U~SA~G£,E _--I 

f~~O CESCRIPTION PART NO PROD CUST F. C F./e 
~~~----------------------r_----------~~.~ -­

I WLTI-STATION TELETYPE CONTROL 
1..0 BUS INTERFACE lOGIC 
I. 1) BUS I "TERF aCE 
1W0UlE UTIL I UTI ON 
1I00UlE UTILIZATION P.L. 
liRE liST lTJ9 
EXTERNAL COIIPONENT II S T 
LTJg ENGINEERING SPECIFICATION 

-OPT ION5-
TELETYPE INTERfACE L T 19-, 
TElETYPE CONTROL UNIT CHANNEl I 
TELETYPE CDNTRDl UNIT CHANNEl 2 
TE 1 ETYPE CONTROL UN I T CHANNEL 3 
TELETYPE CONTROL UNIT CHANNEl 4 
TEL ETYPE CONTROL UN IT CHA~NEl 5 

TElETYPE INTERFACE 1 T19- c 

TElETYPE CONTROL UNI T CHANNEL I 
TElETYPE CONTROL UNIT CHANNEl 2 
TEl ETYPE CONTROL UN I T CHANNEl 3 
TEl ETYPE CONTROL UN IT CHANNEL 4 
TE 1 ElY PE CONTROL UN I T CHA~NE l 5 

fJATA rOM1\HJNICATIOI\':o ItJTERFA'~c 
DATA. COMI~uNICATION::' INTE"FAa 
DATA COMMUNICATIONS CABLE 
f...C t PT,~r-,: E I:: ~ I, t. [ 'JIll 

_IRED ASSY (I TJ9- [) 

MOUNT I NG PANEl 1943 
MARGINAL CHECK PANEl ASSY 

QTY., DESCRIPTION 

A-IIl-1 TI9-J 
0-8S-1 T 19-0-1 
D-3S-1 Y I a-:r2 
D-IIU-I TI9-:-3 
A-PL-L Tl9-D-J 
K-IL -I T 19-0-4 
A-CP-l T 19-D-5 
A- SP-l T 19-D-6 

4-IIL-l TIg.~ 
D-BS-l Tl9-E-1 
D-BS-l TI9-l-2 
O-BS-l TI9-l-J 
O-BS-l T 19-E-4 
O-BS-l T 19-1-5 

A-lIl-LTIs-r 
0-8S-l TIS-F-I 
0-8S-l T IS-F-2 
O-BS-l T 19-F-3 
O-BS-l T 19-F-4 
O-RS-l T 19-F-5 

A -t.-lL ~ T Is,,-H 
t... ~~-,-TI";;J-H-I 
C U"'-~ 11',-11-,' 

0-AO-70060-0 

B-CS-IS43-0-1 
C-I A-5402526-0-0 

, PART NO. 

PDP-9L I PARTS LIST 

Uti\JS!LQI!:!FRWISE SPE IflED 

UNLESS OTHERWISE SPECIFIED 
OIM[N$.oN IN INCHts 

TOL-ERANCES 
OtClMALS FItACTtONS ANOLES 
~ 005 ::: 1/64 ::: 0-30' 

1U";:~~,.~It::~( I~~~':H~P 
CMN[ItS 

MATERIAL 

I~~ / ~TE 

PR09'J' r:,J£ I~}l.k 

DRAWING 
INDEX LIST 

L TI9 / / A-ML-LTI9- D SIZE CO,:!! NUMBER 

"'F"""IN-:"IS""H -,----,--iCSC:7AL:-:E--;-;-N;;"07:N-:=E----1 DOli L T I 9 - 0 - 7 
---'I~---If- SHEET I OF I 015T I G-I Iii 1 i 

I 2 I 1 

liTEM. 
NO 

I RFV 

j 
i ..1 J 

D 

c 

o 

B 



DIGITAL EQUIPMENT CORPORATION 
MAYNARD, MASSACHUSETTS 

DATE 7-31-G9 

TITLE Baud Rate Table 

REVISIONS 

REV DESCRIPTION CHG NO ORIG DATE APPD BY DATE 

Find the BAUD RATE nearest the desired val~e in the table below. Add 
the indicated jumper from pin R to pin L,M,N, or P. Add the external 
resistor (Rx) across pins T and R. Fine tune to the desired frequency 
by adjusting the internal pot on the R4~1. 

Note that the table calls out values which give a frequency that is 
twice lhe [laud rate, (og., 110 [laud uses 1.2K for Rx and pins R to L, 

which gives a frequency of 22~ CPS. The double frequency is required 
by the W7~6/W7~7 which clJ vi des th" clork b~' 2. 

Some examples of common 'laud rates are: 

110 Baud - cfc:mper Pin R to L Rx -, 1.2K 
2000 Baud - Jumper Pin R to M Rx "" 750 
2";~0 Laud - Jump2r Pin R to M Ex = 47~ 

11000 Baud - Jumper Pin R to N Rx = 3.3K 
30000 Baud - Jumper Pin R to P Rx "" open 

Va ue . 1 , Jumper Pin R to one of the following pins on the R40l Modules 
of P_x (p~ns L.G M, N or J\f are des-wnated as Pill (~ on t11e prinLs) 

470 155 - 151 2270-2400 22.7K-24K 
S60 146 - 155 2150-2265 21.5K-22.6K 
680 137 - 146 2010-2150 20.1K-21.5K 
750 133 - 142 lrn0-2~84 19.1K-20.84K 
lK 116 - 146 1710-i910 17 .lK-19 .1K 
1.2K 1~6 - 122 1560-1795 15.6K-17.95K 
3.3K 59 - 106 860-1297 8.6K-12.97K 
Open 159- 860 1.59K-8.6]( 18.6K - 98K 

Note that the above values are for design center values, with 10% 
capacitor and resistor tolerances other. values of Rx may be required, 
and may be used. Use the loy/est value of Rx which Cl.llows adjustment 
to the required frequency. 

ENG 
Ralph Dieter 

DEC FORM NO. 
ORA 107A 

SIZE ICODEI NUMBER 
A CP I L'r19-D-8 

I REV 

SHEET 1 OF _1_ 



DIGITAL EQUIPMENT CORPORATION 
MAYNARD, MASSACHUSETTS 

I:NGINEERING SPECIFICATION 

REV 

DEC FORM NO, 
ORA 107 

DESCRIPTION 

I APPD/ . 

REVISIONS 

CHG NO ORIG 

I SIZE ICODE 
A S? 

DATE APPD BY 

NUMBER 
L,''1- D- '1 

CONTINUATION SHEET 

DATE 

I REV 

ENGINEERING SPECIFICATION 
------------------------------------------------------~ 

TiTlE 

Qcr:c;:t the L':;~ ','Lilti-
1, t:, r.-:'~ 'lint ~o-~) J.~:..j'JCi~lt.t_~:; 1 c,,1' c::ann, 1,; all<1 t,l,' 

L ! 

li1he ',)L_lu',·:i i:·C;;l~; ~\';Lj tl: ,): ~!le L','] '0:1-

j I I 

L :::->() ~ Cl! J."~ 1-1 L ,I t' . ()' t..: 't-- t;l~: C {~ 

..... - . too:.. '.:1 l t !\(' (; antra:l 

La 11(' i'~-' S~,:11v ~'"-~ ~3!jCI't ' 1 l (" ~; ~:1 t,· :':0;1 j ,1'0i \~'j.ll C(I;l-

t a 1 r j t:. L J:1 I, 

:~e tcu. 

j, C( [TC'I' ~e i 
ii,'l' ',). 

',':lC J ;) ~o~ltr () i a:!,'i 
:1'f';'':'"':1 ()'Ll,\ 

,r:1IQllnel,; will be rca::y tel,) i.F-., 
final ~OUCll up \,-j111 rC'jl(l"ln tr) i\2 I : Ie:" I 1 

-.Ii;' 

'" r'ol ,,111; 

,~~stc'Ii"'1'. 

: lit' 

. L ~--

:.l':~ ·t~(I;-~ l'Cq ~'i,:i~;'vj();l b'i.l . .L Of checkcc2 ~o i:lsuro that Lhe 
~ll:u;nc l~: ;-'t1'0 t~lC'" l.'J':lL~t confi.c:uration orcierc(l by tile 

.. i c l.-:" i 1 j t '. (~ -1; -. ~ 

,"" 1 

"~':"n is to [,.eve 'j ,-~tt'P ly SL':P r':ethuj ,,;' 

I S'l/ ICg~Ell.\\"'~'bM-B~R REV 

,lEe FOFIM NO '6 7022 
cRt, 108 SHEET ~ OF_~ 

ENGINE ~RING SPECIFICATION CONTINUATION SHEET 

TITLE 

aC'c<'~tin,:,: 

t() ~n';1.a'0 

~'~a:{ c 
~.~ 1 r ~_ n f ; • 

t!lC L':'1 "O;lt~'o~ 

t!l':ir ':;.~L 'oj. 

::t vi.>~al 1:;.:'pecLio!1 
:~i.:l~!·C ~Jl-lat: 

1. '1';,e:'e ar,: JiO loose cO:lllcctio::s or ' .. ;ir".;. 

j • :, L_~ ;:.ar~_~in :.J-•. i .~-:: ::e~-:, arc in tile ~'ix-? ~ 

'_-;lcrc iJ a clcvi~e co:;nectei l~()rC!"'':':: 

c::.c.tnnf::l • 

po:'; .. tlo!. (:':0',.;:.) 
t :l. 1:<:. ~:. ~~l"'~ 'J:~ or 

. '.Un tile; i~l ,')'-:;_·,c;r'.~:ln·2c · .. :1'L:1 t;,+-: i:~.~~tr:.~,~ti:.;~·l~; fc..':J:~ti 

in aln :cs .... :l::fJ c:.Q:;ncl IJJu~t ~~e cX0rc::!.~e..i, an:] :'::e 
OUi.,' '1t3 O~· r~·~'y C:l,~'r;~,:c.< .. 1,<: o~(:r0.tc'r to i~;.:.:~~:~c p:-'u}:c~ s!'·":':'t!:-l-:!!. 

i::un tllO 'iiacnostic UW;l'I' VO 

irL::rl...;.ctiurL: Qnr) c,Jil'cd ·I~~!~ 

, u. .. ,. C;J 0:' )-,~11) .;, u:~ t~.0 ~,i(_lr!;..='~:t ~e ·.:rit·_:-·~'~~:~. a~ 

" .. ? 1. Q!! 'i ? 1 \ ;..: ~.: i t C ~ I 0 ~~ t .: c :-;~; 
~ ~~ a'~: OIl ~ 'v ::.'--:...:t L:c C:;~;C/t.)~1 C/'Jt.. 

:1 r{~1CrL'!:c'C:. 

on,;~' 1 9 . ..J 12 (. ~ n 0 ~-) i~ i <~ ) • 
GYl a :;y.',tem ;'i1tll .L. 

r l' '; he '-' ~'1 ? f! 0 P t i () n is i 1:'~ 1 u:1 cd, t' : e 
PC!' '::JrmC'u: 

J. I!tsert O!l'.' cni o~' ['':'l gil 
':.:]lJ'l';, be1ni; te,;ced. Insert 

,; j 01. 

I. 

Install ju;;ll::er' bctl,een 

C un L',"'O gc 0 P t~ on ~~c flO ';", C;:, 

'~jj-] Pii£;C '--G. 

; ~ ~,rl~ con::.l,.:tion of thi:: 
'-- xc t for 

(10ni~th :\,L:, ... ,', , cr =~) '.inJe~ 
ui-,~;")!' cn~·i 0:' :::aL'} t- ~ n ~:;1' __ ~Sf"j 

tIle acc~.:p~-,a?;c'_ 'I' •• __ ~'e ~Lr.i; ~ ~,t-" 

~ouc:r~( 'i '~ir ~_ ~~(..:-_ ·r ~:'~L:' a} ~ rat. ·.-'r~-
~ork an~ are cO~:l~J.eL' ,i. 

NUMBER REV 

DEC FORM NO 76-7022 
ORA 108 

ENGINEERING SPECIFICATION 

TITlE 
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I. 

( J I :; l :.:; L \., ~? L~ : r 1 r. t :~ 

~ (jL' L_ rrl~:t.~3 
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LTl9Li) 
L'l'llHl: 
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ENGINEERING SPECIFICATION 

TITlE 

{\ . 

G. 

1. 
2. 
3. 
4. 
5. 
6. 

Envelope shal L \,,;o:.L:J.in: 

hey SlJeets 
E20 Status Sheet,; (rLw? 20~:;) 

\{al ver (yel~ow 
;::H'f~in Sheets copy) 
Con::;truction Hec;uL~itioll 
A0surter1 ot:hpr ra~"":::",!~· ... '~l'l~ 

Customer Envelope s;.o'~l: cnntain: 

l. Copy of Key Sh('et 
T"ink copy of' 

~. Pi nk copy of ;·.ar,;in ~jljccts 
.j. CU.Jto~erl :I.CCCpt~J.llC·-'. 

1. Sheet 

3. 
Status (white copy) 

;';argin Sheets (\'jili le copy) 

DEC FORM NO /6-/022 
ORA 108 

CONTINUATION SHEET 
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ENGINEERING SPECIFICATION 

TITLE 

r .• ::CJ.C!1 L'"~~C) : ,L,c",;: ur,j" \,111 
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DEC FORM NO /6-/022 
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TITi~E Data Cc :7:':l~::ications Interface - LT19B 

A 
B 

~EVISIONS 

DE~t:;IPTION :HG f\O ORIG DATE APPD 8V DATE 
LTISu- --- 1-10-(,0 DIETER I-t..·?~ OQ~tQI 
lTl9D- -- 8-4!7O 160 '8"-5'''}0 00002 

The LT19Hconsists of a special cable and a method of providi.ng 
low-cost dat.a communications between a PDP-9 and a PDP-B or 
another PDP-9' 

l _________ ~~--______ ~~~~~~-
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L:i" SHEET _1_ OF !!, _ 

~F~C!f!CATION CONTINUATION SHEET 

r:7u:r Dat.a Co:::::-,,;mic.::tions Interface - LT19H 

2.0 ?;:1$re i.s no vendor .supplied equipment for the LT19H 

3.0 
7.0 

.... 

Same ~~'cpccfication for LT19D 

3.0 d:~ckout T~st Procedure 

~h3 LT1~!I will be cbecked out in two parts. Part one 
it: to c]:::ck each channel as an LT19F (EIA Level Converter) 
'·'i.'!:h ct:t~';lt j u:::pered to input and program run according 
t.el r!"c:-:::~-;;;=~s in "mindec - 09-DSCC-DN ( Addendum to 
t!rr;:/:.'i.LS V::'z:gnostic). See LTl9D Eng •. Spec. Section B.O. 
:-': .. :-:t ·::::0 i::; to insert oDeond of the LT19H Cable (length 
Il, L, C, 1), or E) in appropriate output slot for the 
(':.~ : -'" ': "1c; .... ~stcd then insert the other end into the 

_.~ ... _ i:. t l-~32. RemOve the outr:utto input j urr.per used 
_.. ,,_ _ ,: l.e ;:':lS. inctall bet\-loen pins 1\.3213 and A32P, rerun 
t:: ",:: ,-::; ;'.r. fnr\:. one. 
i-'::". ~::~;. -- :.:~c one ~nd two for each ~T19H channel using 
·~~,o ............ l.-. .:..:cc called for ':111 the plirchase order.Const;. ReC}. 

~ 00 :'.:::CC:"lt::.::-;e '.-fest procedure' 
'.i.=~o a:::;::::~:tc~(:e Test operator .must successfully rerun the 
t:'1::C]:Ot::: Tc::·t l'roccc:!ures stated in Section 8. 
'"-:he follc\,:il:g docU%:ents and tapes are required for acceptan~e: 

fl. r·:air..dec-9A"'D8CS-rH PrQ9ram Tape 
b. 1:3i:::.:lec-9A-DSCC-D Writoa--up 
c. l~indec~¢9-D8CC-DN A~uc~dum· 

9.J. 'r:1~ purpose of theLT19B is to send/receive data to another 
LT19!-l 01:' PTC8P, since tlle other device (LT19H or PT~BF) 
,;;ill r<:l::c.ly be available at the time Cf checkout the 
Ac\::cptance of the LT19H must be perfonned on a "stand alone" 
ballio. 

Nur.'C~R I r:,~" 
LT19-H-l ... L 
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TITLE Data Communications Interface - LT19B 

1.0 LT19 Data Communications (Type L'l'19B). 
The LT19H is primarily a special cable. Wbich, When 
added 'to the LT19P (Level Converter option), provides 
communications capabilit}· with another L'l'19B (.for PDP-9) 
or PT0BF (for PDP-B) .• 

1.1 The timing and operational characte~istics for the L'l'19E 
and F also apply to tbe LT19H. 

1.2 

1.3 

The option designation suf!~x letter defines the data comcuhi­
cations cable length: 

7005891-1 . 
" ,,-2 

1.1 -3 
" -4 

7005891- 5 

LT19-~ 

LTl9-~ 
LT19-HC 
LT19;;..Hi) 
LT19-~ 

SO' Cable 
100' Cable 
150' Cable 
200' Cable 
250' Cable 

l:n operation the LT19B appears to itscontl:,ol to be an 
EIA level'device, e.g. a DataPhone. 

1.4 The LT19H plugs into slots in the LT19D and has as pre­
requisites, the LT19E and F. The specificiltions for 
the LT19 D, ~, & F also apply to the LT19B., . 

1.5 There are two independent communications cl~nnels in 
each LT19B. In each link the transmitt and receive Baud 
rates must be identical. 

I 

.11 
d 
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ENG~Nt:iEnING SPECI~ICATION COelnNUAnON SHC!T 

TI'TLE Datil CommunicctiOUs ·lnterfa.ce • LTl9H i 
~-----------------------------------------------------------------------I 

10.0 System Verification 

OCC F,)RM NO, 
ORA 1;08 

To verify system operation in the field. the· followi~D8 lnfcttlatioo 
may be used. 

a. Insur"e that the channel works, both directions all outlined in 
section 8.0 .. 

b. Insure that the cbaimel on the "otherend" elso lI'orks, tbls should 
be another LT19H or PT08 ... p (uaeaeindec -OS-DSPA.). 

c. Verify that the baud· rates for bOth ends are identicAl. 

d. Plug the LTlg·Heable into 'eaebend. of tbe cOlll:mlnicaUOU 11*. 
e. Load the latest version of the LT09/19 Diagnostic lnto tte PDr-~/lS 

and prepare to check the chauoel en docerlhcd in £ec~ion a.o. To 
add the output to input "Jumper'\' a '7urn&rcr.:n4 Prc:;r_" £111 be 
reql'.lred in the "otherend". S~tC8 of 'Turcaro:mll pro&ri1m3" fer 
the PDP·8 ~DdPDP~9/15 ere given below: 

2016401 
21/5C20 
22/6401) 
23/3040 
24/1040 
25/7000 
26/6416 
27/5020 

Skip on R Flag 
JII!}'. - 1 

. -Reed 
DCA 40 
TAD 40 
NOP 
XMIT 
JMp 20 

. 200/104101 
201/600200 
202/7~112 
20317l;O~OO 
204I7c:..006 
205/600200 

Skip on R ~laa _. .. 1 . 

Read 
NOP 
XlllT 
Jl.iP 200 

Doth programs assume channel I, adju.t lOT cod •• a. required 
by channel used. 

NUMBER 
LT19-H-l 
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