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DIGITAL EQUIPMENT CORPORATION ENGINEERING SPECIFICATION prmprem CONTINUATION SHEET
MAYNARD, MASSACHUSETTS
TITUE LT19 D, E, F, H, Multi-Station Teletype Control and Interface
ENGINEERING SPECIFICATION DATE ;/14/69
TITLE LT19 D, E, F, H Multi-Station Teletype Control and Interface .
Each LT19D added to a PDP-9 will accommodate up to five
REVISIONS teletype control units (LT19E's). These LT19D control
REV DESCRIPTION HG NOJ ORIG DATE APPD BY | DATE units contain logical elements which are functionally
7180~ p R ) similar to those of the PDP-9 standard teletype control.
A T 0000 DIETER \~@-70 AJ/,&L#! i 670 Instructions and programming considerations are, therefore,
B 8569002' —_— 8-470 /—{,O g /E similar to those of the standard unit.
Optional Teletype Control with Standard EIA Level Converters
{Type LT19F)
é The LT19F is a group of standard DEC logic modules which,
H when inserted into the appropriate locations of an LT19D
5 constitute a single independent teletype control {exactly
é the same as the LT19E specified above) with standard EIA
g level converters. Thus the LT19F may be directly connected
< to input/output devices using standard EIA logic levels,
21 . i.e. dataphone.
E3
ENG APPD , 3 .. SIZE [CCDE NUMBER ’n v SIZE | CODE NUMBER REYV
R. Dieter A A | sp | rri9-p-6 | A sp LT19-D-6 B
DEC FORM NO.
ORa 107 SHEET _1 oF 19 - DEC Foum NO - ‘ | sHEET 2 OF _1e
ENGINEERING SPECIFICATION CONTINUATION SHEET ENGINEERING SPECIFICATION X CONTINUATION SHEEY

D,E, Multi-Station Teletype Control and Interface
TITLE £ T19 D,E,F,H Multi-Station Teletype Control and Interface TITLE  LT19 D,E,F,H Multi yp

1.0 Multi-Station Teletype Interface (Type LT19D) 1.1 The LT19 D,E,F system consists of an interface to
the processor (LT19 D) and up to five teletype

Addition of the LT19D option tc the PDP-9 expands control units. (LT19E,F).

the machine's teletype facility to accommodate up to

five optional teletype control units. The LT19D consists LT19D,E,F System

of the following: TTY 1 [TTY 2 ITTY 3 I PTEE F

(OR DP)l (OR_DP) OR DP OR DP)} {OR LTOH

a. Two standard 19" DEC Type 1943 mounting panels 147 }
(completely bussed and prewired for PDP-9 PDP-9 LT19D fﬁms LT19E I LT19E l LT19E [mwa N
10 Bus interfacing and the insertion 10 ‘Interface (1) (F) 2) . 3) 1 1 E® ) (F) @
of up to five independent teletype controls, PKG 10 Bus .

LT19E's or LT19F's defined below).

All of the logic modules necessary to One to five optional LT19E(F) teletype control
interface the control units to the units may be added to each LT19D interface.
standard FDP-9 IO Bus.
1.2 Each of the LT19E(F) control units {(up to five may
Optional Teletype Control (Type LT19E) be used) is optional - directly pluggable into the
LT19D interface.

The LT19E is a group of standard DEC logic modules

which, when inserted into the appropriate locations ! 1.3 The LT19D is packaged in two standard DEC #1943~
of an LT19D, constitute a single independent tele-~ 19" 1ldgic rounting racks. Up to five LT19E(F)
type control with the following specifications: ! control units may be plugged into the LT19D logic

; racks. (10%" of mounting space is required).
a. five or eight * bit character codes.
When the LT19D, E (F) options are added to & PDP-9

b. one unit start code. system, these 1943 logic mounting racks must be
added to the system as shown in section 4.0 and
c. 1, 1.5 or 2 * unit stop codes. all necessary cable connectors and power wiring

should then be added.
d. Full duplex operation
1.4 The LT19D.,E,F,H options operate reliably over the

e, Speed variable to 30 K baud. temperature and humidity range specified for the
processor. Each LT19D,E,F,H optional system is
. Maximum signal transmission distance is 2000 feet with powered from one standard DEC #728 Power Supply
teletype units, 250 feet on LT19F units with LT19H option. mounted on the back door of the bay in which the
LT19D,E,F,If system is mounted. No special pawer
9. LTI19E teletype controls may be used with ASR, KSR, controls or fan assemblies (ather than tlose
RO or SO teletype units. necessary for the multi-bay system) are necessary.

* Standard unit

SIZE [CODE NUMBER REV SIZE |CODE NUMBER REV
Sp 1LT19-D-6 é A | s LT19-D="" g_
DEC FORM NO 4 F_19_
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NTINUATION SHEET
ENGINEERING SPECIFICATION  INE®  co ENGINEERING SPECIFICATION CONTINUATION SHEET
TITLE 719 D,E,F,H Multi-Station Teletype Control and Interface TITLE LT19D,E,F,H Multi-Station Teletype Control and Interface
1.5 General Performance
‘ ) 2.0 Vendor-Supplied Equipment Specifications
A general description of the LT19D,E option is
given on page 4-31 of th. PDP-9 Users Handbook (F-95) The LT19D,E,F,H system may use standard teletype units
. o (ASR's, KSR's, RO's, SO's‘' and/or standard EIA
a. Teletype opera?lonal gharacterlstlcs level operated input/output devices i.e., dataphone
(1) five or eight* bit character code. interface. All of the above teletype equipment
. and EIA level operated equipment are standard
(2) one* unit start code. DEC peripheral devices which have DEC Purchase
' Specifications. Therefore, if specifications are
(3) 1, 1.5 or 2* units stop code. required for any standard DEC input/output unit,
. it may be obtained from the Purchasing Specifications
(4) Full duplex opera:ion. List.
(5) Up to five teletype units per LT19D.
(6) Speed = 30,000 baud maximum.
(7) Maximum signal transmission dis:ance-
2000 feet for teletype units, 250 feet
for LTI19H.
*Standard unit
1.€ 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 for aill N channels combined,
where N = 1 to 16.
1.7 The highest speed channels should be assigned to the first channels
in a system to keep the skip chain short and in a multiple LT19D . .
system, all the high speed channels MUST come first to prevent a
low speed channel from locking out a high speed unit.
SIZE |CODE NUMBER REV SiZE TCObE NUMBER eV
A | sp LT19-D-6 B ‘ o g
DEC FORM NO
DRA 108 . SHEET. DEC FORM NO SHEET _6_ oF _19__
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ENGINEERING SPECIFICATION Il  CONTINUATION SHEET ENGINEERING SPECIFICATION CONTINUATION SHEET

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

3.0 IOT Instructions 3.7 No status bits are assigned to the LT19 D, E, F, H

’
_ i ) ) system.
The following device selection codes have been assigned

for wuse with optional teletype units: 3.6 Timing diagrams for LT19 E F teletype control are

presented on pages 3-9 (receiver) and 3-7 (transmitter)

Teleprinters Keyboards of the LT19 Instruction Manual (Note that the manual refers
R to the LT19 A, B.& C ~ The timing is correct for the
7040-~ 7041-- LT19 D, E & F).
7042-~ 7043-~
7044 -~ 7045~~ 3.9 The LT19-E/F Channel assignments should be made according to
7046-- 7047~ the following tables:
In addition to these device selection codes the standard TABLE 1: 1 to 5 UNITS; 1 LT19D
PDP-9 sub device selection lines (SDO, &Dl) are also
available for assignment. As a result, the device selection UNIT TRANSMITTER RECEIVER LOGICAL
codes listed above represent 32 possible device.codes. # CODE CODE UNI T#
Teleprinter IOTS 1 xx4@@x xx410x 1
. L.T19D 2 xx4P2x xx412x 2
1 Skip on teleprinter flag e.qg., 704001 #1 3 xx484x xx414x 3
4 xx406x xx416x 4
2 Clear teleprinter flag e.g., 704002 5 xXx420@0% xx43@x 5
4 Load teleprinter buffer and 704004 ) TABLE 2: 6 to 10 Units; 2 LT19D'S
transmit character e.qg.,
: UNIT TRANSMITTER RECEIVER LOGICAL
Kayboard IOTS = # CODE CODE UNIT #
1 Skip on keyboard flag e.g 704101 1 xx498x xx410x 1
; LT19D 2 xx402x xx412x 2
2 Clear keyboard flag and read 704102 ' #1 3 xx4@4x xx414x 3
the keyboard buffer e.g. 4 xx406%x xx416x 4
' 5 xx440x xx45@x 11
4 Not used
i -
3.2 Special Maintenance Instructions 1 xx420x xx430x 5
LT19D 2 xx422x% xx432x 6
The LT19 D, E, F, H system uses no special maintenance #2 3 xx424x xx434x 7
iastructions. 4 xx426x xx436x 1o
: 5 xx442x xx452x 12
3.3 No special data formats, programming considerations
3.5 operator controls, or indicators are necessary for .
the LT19 D, E, F, H system.
SIZE | CODE NUMBER REV
SIZE |CODE NUMBER Rév
sp | LT19-D-6 B A s LT19-D-t
DEC FORM NC )
DRA 108 SHEET _7__ ofF _I9_ DEC FORM NO SHEET _ 5 of _19

DRA 108
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N —
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TABLE 3: 11 to 15 UNITS: 3 LT19D'S
4., Installation Data
UNIT TRANSMITTER RECEIVER LOGICAL
M CODE CODE ONIT % The LT19 D, E, F, H system is packaged in a standard
T e L PDP-9 19" optional cabinet. The standard LT19
1 xx40@x xx410x 1 system operates at very slow frequencies and, therefore,
LT19D 2 xx4@2x xx412x 2 may e located at any place along the standard PDP-9
#1 3 xx4@4x xx41l4x 3 I0 bus.
4 xx4@6x xx416x 4
5 xx460x xx470x 15 No special action need be taken (either in shipment
or during site installation) to install on LT19 system
1 xx420x xx430x 5 other than that required for the basic processor and
1T19D 2 xx422% xx432x 6 standard teletype units.
#2 3 xx424x xx434x 7
a xx426% xx436x 10 General information on the physical locating of noncritical
5 xx462x xx472x ) 16 options (when assigned to a PDP-9 system) is contained in
Chapter 4 (Mechanical) of the PDP-9 Sales Notebook.
1 xx440x xx450% 11
IT19D 2 xx442x xx452x 12
#3 3 xx444x xx454x 13
4 xx446x xx456x 14
5 xx464x xx474x 17
TABLE 4: 16 UNITS; 4 LT19D'S
The setup for the first three LT19D'S would be as in TABLE 3.
UNIT TRANSMITTER RECEIVER LOGICAL
# CODE CODE UNIT #
1 UNUSED UNUSED -
LT19D 2 UNUSED UNUSED -
#4 3 UNUSED UNUSED -
4 UNUSED UNUSED -
5 xx466x xx476X 20
Note: When the system includes an LT15, it becomes logical
unit #1.
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6.0 Master Drawing Lists
6.1

5.0 Interface Specifications LT19D No. of
Drawing No. sheets Title
All connections from the LT19 D, E, F, H system to the A-ML~LT19-D 1 Multi-Station Teletype Control
basic processor are made through the standard PDP-9 I0 C-UA-LT19-D-0 1 Teletype Control
bus. No special cabling is needed for the system. The A-PL-LT19-D-0 1 Teletype Control
optional teletype units (or EIA standard level units) D-BS-LT19-D~1 1 I/0 Bus Interface Logic
are interfaced to LT19 D, E, F, H system as stated in D-BS-LT19-D-2 1 I/0 Bus Interface
Section 7 (System Components). The single control cable D-MU-LT19-D-3 1 Module Utilization
and 1ts termination module are standard units which are A-PL-LT19-C-3 1 Module Utilization
delivered with the optional input/output unit. D-AD-7006452-0~-0 1 Wired Assy
A-PL-7006452~-0-0 1 Wired Assy
K-WL-LT19-D-4 1 Wire List LT19
A-CP-LT19-D-5 1 External Component List
A-CP-LT19-D-8 1 Baud Rate Table
. 6.2 LTI19E No. of Title
Drawing No. sheets
A-ML-LT19-E 1 Teletype Interface LTI19-E
D-BS-LT19-E-1 1 Teletype Control Unit Channel 1
D-BS-LT19-E~2 1 Teletype Control Unit Channel 2
D-BS-LT19-E-3 1 Teletype Control Unit Channel 3
D-BS-LT19-E-4 1 Teletype Control Unit Channel 4
D-BS-LT19-E-5 1 Teletype Control Unit Channel 5
6.3 LTI9F No. of Title
Drawing No. sheets
A-ML-LT19~F ) 1 Teletype Interface LT19-F
D-BS-LT19-F-1 1 Teletype Control Unit Channel 1
D-BS~LT19-F-2 1 Teletype Control Unit Channel 2
D-BS-LT19-F-3 1 Teletype Control Unit Channel 3
D-BS-LT19~F-4 1 Teletype Control Unit Channel 4
D-BS~-LT19-F-5 1 Teletype Control Unit Channel 5
Note: LT19-E(F)-1 lst optional teletype control
LT19-E(F)-2 2nd optional teletype control
LT19-E(F)-3 3rd optional teletype control
LT19-E(F)-4 4th optional teletvpe control
LT19-E(F)-5 5th optional teletype control
6.4 LT191 No. of Title
Drawing No, Sheets
A-ML-LT19-H 1 Data Communications Interface
. C-IA-/005391-0-0 1 Data Communications Cable
SIZE {CODE NUMBER REV SIZE |CODE ER REV
sp LT-19-D-6 é Al op uridtiR B
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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 below.

An LT19.D, E, F, H system is interfaced to the PDP-9
processor through the IO Bus and to input/output devices
through connector cables supplied with the optional 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.

ENGINEERING SPECIFICATION CONTINUATION SHEET
TITLE LT19 D, E, F, H Multi-Station Teletype Control and Interface
7.0 System Components
Basic system components consist of the LTI9 D, E, F, H
control logic (located in an optional bay) 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 from the PDP-9 system. A
single control cable interfaces the remote unit to its
control in the PDP-9 system. This control cable is
terminated with 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 -8107 2 -R@@2
1 -s123 1 -R111
1 -8603 2 -W104
2 -W107
LT19E (Single teletype control only)
2 -R401
2 -8203
1 -W005
1 -W078 or WO076D or W028 (part of teletype or EIA device)
2 -W103
1 -W705
1 -W706
1 -W707
LT19F (Single EIA level operated device control)
Same as LTI19E plus
1 -wWs511
1 -W602
LT1SH Same as LT19F Plus Inter Unit Cakle C-IA-7005891-0-0
SIZE | CODE NUMBER REV
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Check out Test Procedure

Each LT19 D, E, F, H unit will be tested using Test
Procedure MAINDEC-9A-D8CC~D both under normal operating
conditions and under voltage margins as specified below:

Test Aggravation Margins
No. Conditions +10V ~15V]
1 None + - + -
2 Margin LT19D 6V] 6V]| 2.5y 2.5

(Rack A)

*

3 Margin LT19D ravi|iav] 2.5] 2.5

(Rack B)
4 Margin LT19D 6V | 6V]| 2.5{ 2.5

(Rack C) *
5 Margin LT19D vl 6vl] 2.51 2.5

(Rack D)

* -15v Margins for racks A and B, C and D must be run in pairs,
i.2., Bs&B together.

8.1 LT19F cCheckout

The "F" option (EIA level converter) is intended to drive a Dataset
Cable or an "H" option. To simulate the cable and perform tests,

add the following temporary jumpers to slots A25, A26, A27, A28, or
429: S to H and T to V - this simulates the jumpers on the cables.

Jumper pin E to pin P to tie output to input. Run appropriate sections
of the Diagnostic 09-D8CC

See LT19H for special Test procedure
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LT19D With 1-LT19E & 2-LT19E! 3-LTI19E §,4-LT19E_ 5-LT19E
+10v 1.47a | 2.88 | 4.30 5.72 7.14
-15V 1.58a 1.86 ] 2.14 ! 2.42 2.70
LT19F
+10 .075A . 19 Confi i
15 _134A Maximum LT onfiguration
Maximum Possible Load: +10V-7.2A, -15V-2.8A
LT19H No Additional Power Req.
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9.0 Acceptance Test Procedure
The Acceptance Test operator must sucessfully rerun all
Checkout Test Procedures as stated in Section 8.
In addition, the following documentation list must be
complete before the unit is accepted.
a. MAINDEC-9A-D8CS-PH Program Tape
b. MAINDEC-9A-D8CC~D Write-up

9.1 No special test equipment is needed for acceptance of
this option.

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

9.3 See LT19H For Special Acceptance Procedure.

9.4 . Performance for Acceptance purposes will be .demonstrated at the

speed specified on the P.0O./Const. Req. Unless otherwise

specified this will be 11¢ baud.
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10.0 Spare Parts
Spare modules necessary for the LT19D:
1 s123* 1 8107*
1 S5503* 1 WwWig7
1 Wlo4
*These modules are already included in
the basic processor spare parts list.
Spare modules necessary for the LTI19E:
1 R4QL* 1 WO0O05*
1 8203+ 1 w070
1 w103
*These modules are already included in
the basic processor spare parts list.
Spare modules necessary for the LT19F:
Same as LT19E plus:
1 w511
1 W602
10.1 No Special component spares are necessary for the
LT19 D, E, F, H systen.
10.3 Special mechanical spare parts and tools
0.4 which should be supplied with each optional

teletype unit are listed in the PDP-¢ Sales
Notebook, Section 7.6.
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12.0

Set-UB Procedure

12.1 <Set up all 11¢ Baud Teletype channels with the
required Machine (KSR 33 or 35) and checkout with the
current version of the diagnostic (LTZ919).

12.2 Set up all channels with Level Converter options
(LT19F) and run the self checking test as directed
in the diagnostic addendum, D8CC-DN.

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

12.4 Recommendations for setting up R4@1l clocks for

each channel.

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

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 CHl1l. This will allow
the pulses from the receive clock to be

matched to the transmit clock.
Additional notes for 11§ Baud Channels. At 11¢
Baud each data bit is 9.09 MS long, this requires

the R4f1l clock to be set to #.545 MS rate. There

are 11 bits of 9.09 MS in each character, therefore a
character is 1f@ 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 ¢ntire character (100MS)
The scope calibration can be easily checked by putting
six (6) complete cycles of 60 cycle waveform in exactly
1fCM. With the scope calibrated to 198 MS, fine tune
the R4@1 to give 23 clock pulses in 1@CM (22 clock
pulses plus the first pulse of the next character.)

ENGI! EERING SPECIFICATION

CONTINUATION SHEET

TITLE

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

11.0

Preventative Maintenance Procedures

To insure reliable operation of the LT19 D, E, F, H
system, standard proce sor maintenance procedures
(for both logic and the teletype units) must be
followed. All additional KSR'S, ASR'S, 50'S, or
RO'S which are added to the PDP-9 system must follow
standard field service maintenance procedures to
insure proper operation.
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DIGITAL EQUIPMENT CORPORATION
MAYNARD, MASSACHUSETTS

DATE 7-31-069

TITLE Baud Rate Table

REVISIONS

REV DESCRIPTION CHG NO ORIG DATE APPD BY DATE

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

Equipment Corporation and shall not be reproduced or copied or used
m whole or in part as the basis for the manufacture or sale of items

without written permission.

Find the BAUD RATE nearest the desired value 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 R4g1.

Note that the table calls out values which give a frequency that is
twice the Baud rate, eg., 11¢ Baud 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/M7@7 which divides the clock by 2.

Some examples of common Baud rates are:

114 paud - Jumper Pin R to L Rx = 1.2K

20¢¥ Baud - Jumper Pin R to M Rx = 75§

24g¢ vaud -~ Jumper Pin R to M Rx = 47¢

119¢¢ Baud - Jumper Pin R to N Rx 3.3K

3¢Y@@ Baud - Jumper Pin R to P RX = open
Jumper Pin R to one of the following pins on the R4@1 Modules

1t

Z;l;}ef (pins Lﬁ M, N or ‘\g; are desil\?nated as Piu(\.’r} on the prints)
470 155 - 151 | 227g~-24@@| 22.7K-24K

560 146 - 155 | 215¢-22651 21.5K~22.6K

680 137 - 146 | 2¢1¢-215¢| 20.1K-21.5K

750 133 ~ 142 | 191¢-2¢841 19.1K-20.84K

1K 116 - 146 | 171g-191¢] 17.1K-19.1K

1.2K 1ge - 122 ) 1560-1795| 15.6K-17.95K

3.3K 59 - 1g6 86g-1297 8.6K-12.97K

Open 159~ 86F| 1.59K-8.6K 18.6xX - 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 lowest value of Rx which allows adjustment
to the required frequency.
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Ao Q.20 Envelope shall contain:
1. Key Sheets
2. BCO Status Sheetgs (pluo cory)
3. Walver (yeliow copy)
4. Vtargin Sheets (yellow copy)
=) 15
5. Construction Requicition
6. Assorted other parorwork
B. Customer Envelope should contain:
1. Copy of Key Sheet
J. Tink copy of >
5. Pink copy of i ; shicets
i, Cucstomer .cceptun Serms
C. Attached to Log

1. Key Sheet
2. ECO Status (white copy)
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