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This LOG LIST contains information on modifications of the basic unit, due to Options,
Engineering Change Notes, and Field Change Orders.

Do not forget to list all future modifications on this page.
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Abstract:

This manual contains o complete set of technical papers for the
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SHORT DESCRIPTION

The TMX425 Low/Medium Speed Telemultiplexer enables the connection
of up to 16 Low - speed and 44med§um - speed terminal controllers to
the Low - speed data channel of .fhe RC4000 Computer. The Low - speed
controllers can be individually set up for asynchronous transmission speeds
of 50, 100, 110 and 200 bits/sec. The medium - speed controliers con be
set up for asynchronous speeds of 600 and 1200 bits/sec. as well os syn-
chronous speeds of up o 4800 bits/sec. Synchronous iransmission requires
receive and transmit clock pulses from the modem,

. The system complies with the following standards where applicable :
CCITT Recommendations V3, 4, 22, 24 and 26; 1SO Recommendation
R646; and 1SO Draft Recommendations 1732 and 1734,
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LOW SPEED TERMINAL CONTROLLER

OPERATIONAL DESCTIPTION

General
The teletypewriter may be used in OFF-line status or ON-line status.
In OFF=-line status the teletypewriter may be operated without inter-
fering with RC4000. in ON-line status RC4000 controls the communi-
cation with the terminal. A full duplex connection is mandatory, if
the connection is established via modems .
The terminals are connected to the RC4000 low speed data channel
via a controller/multiplexer, which will serve a maximum of 16
low=-speed-terminals. It consists of one character register with asso-
ciated control circuits per terminal to control transmission and recep-
tion of characters. Associated with these are the two Interrupt

registers of max. 24 bits, which store the interrupts from input/

:
oufput operations and operator interrupts respectively. Each of
these operations is terminated by sending one of the inferrupt signals
to RC4000. The contents of the corresponding interrupt re‘gisfer is
then sensed by a Sense Command to .find the number of the terminals

causing the interrupt. The interrupt register is cleared by the

Sense Command.

Addressing
All terminals on a multiplexer have addresses in sequence. Calling

the base address B the terminais are addressed as follows:

B: Interruptregister for input/output operations
B+1: Interruptregister for operator interrupts
B+2 to B*+17 : Low - Speed Terminals

B and B+1 respond to a Sense Command only.
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Sense Command

The terminals respond to one modification of the Sense Command.

Modification 0: Transfer Data, Transmission Error, Status and Time
Out Status.
If available, i.e. not transmiiting or receiving, the terminals

tespond to Read, Write and one modification of Sense Command.
The Data character transferred to the working register dependis

upon the type of terminal and which command caused the latest

interrupt, as indicated below.

pos. 17 18 19 20 21 22 23

Write Command c 0 0 o 0 o O
Read Comm. 8-bit code b7 b6 b5 bd b3 b2 bl
Read Comm. 5-bit code 0 0 b5 b4 b3 b2 bl

Status Bits:
Parity Error : Indicates that the parity of the caracter is odd,

i. e, wrong in the case of 8~bit code character,

. Time out : Indicates that a Write or Read Operation has been
terminated because it could not be completed within 0.65 to 1.3

seconds.

Read Command '

The Read Command clears the status bits, and enables the buf-
ferregister to receive on character, A Read operation is ter-
minated by :

Stopelement of Charater Sensed or by Time Out.

Upon termination an interrupt is sent to RC4000. In order to be sure
. to receive the next characier from the terminal RC4000 should

respond with a Sense Command and a new Read Command in fess
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than 15 mS (100 baud, 11-element) or 20 mS (50 Baud, 7-element).

For terminals where a separation between keyboard and printer is
possible, the received character is retransmitted with a delay of
one half element duration if a full duplex connection is provided.
The retransmitted signal controls the printer, so that at least

two errors must occur to leave a difference between keyboard

character and printed character undetectable to the operator,

The retransmission will only take place when a Read Cperation has
been set up before the startelement of the next character is received.
If the startelement of a character is received at a time when no

. Read Operation has been set up a synchronization curcuit is acti-
vated with the purpose of blocking the reception. (Recepition of .
a character may only begin in a startelement), The reception of
characters will remain blocked until a stopelement of duration min,
167 mS - max. 335 mS has been received, i. e. the operatfor has

stopped his input for a moment.

Operator Interrupt
If no Read operation is set up in the situation described above,
a counting circuit is enabled fo count the numbers of 0 to 1

. transitions in the characters received f}brﬁ,fhe terminal. The
counting is disabled if a Read operation is set up.
When the count reaches 12 the counting is stopped. When a stop-
element of duration as indicated above is sensed thereafter the
counter is again reset to 0. The transistion from counter state 12
to state 0 generafes an interrupt to RC4000. It is thus possible
to generate an inferrupt by transmitting a number of charccters
from the terminal at a time when no Read operation has been set
up, f. ex. by depressing a repeating key for duration of say 1

second.
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Write Command

The Write Commond clears the status bits and transfers one charac-
ter from the working register to the bufferregister and initiates
transmission. The iransmission is ferminated upon sensing the stop-
element of the transmitted character or by time out, and an inter-
rupt is sent to RC4000. In order to continue fransmission at maxi~
mum speed RC4000 should respond with a new Write Command in
less than 20mS (100 baud 11-element) or 30mS (50 baud 7-element).

ON-line/OFF-line Switch

When the modem of the transmission medium indicates some status
of no connection the terminal is regarded disconnected. This may
be due fo transmission failure or due to the terminal being in OFF-

line status.
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OPERATION
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Since the terminals used on the TMX425 are standard teletypewriters
the manufacturers orginal operation instruction is still valid.
However the use of the unit as a communication terminal introduces

the following additions.

ON-line/OFF=line Button and Lamp.

In order to connect the terminal on line to RC4000 the operator must
press the ON~line/OFF-line button. When established, the ON-
line connection will be indicated by the ON-—line famp.

When ON-line, the terminal can be disconnected by activating the
same button. When disconnected the terminal is available for OFF-

line use.
Operator Interrupts

If the operator wants to send an interrupt during a non input situa-

tion, he must press the automatic answer back button,
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SIGIAL SPECIFICATION
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The interface between the telemultiplexer, and the 16 terminals ful-

fils the CCITT recommendation V24,

The circuits actually used are :

No. 101
- 102
- 103
- 104
- 105
- 106
- 107
- 109

These circuits are necessary to control the modems performing the
transmission cver telephone lines. However, they also allow the

multiplexer and the terminals fo be directly connected via cables.
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INSTALLATION
See Appendix A and B,

LOCAL CONNECTION

For connection without modems the RC cable No. 32 is used.

NOTE : Different speeds and modes may be selected by inter-
connections in the ELCO plug CON 2, SEE PLUGLIST.

REMOTE CONNECTION_

For connections including modens the RC cable No., 30 is used
at the RC4000 end.

NOTE : Same as above.

RT 607 TMX425 -9~




MEDIUM SPEED TERMINAL CONTROLLER (MSTC).
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General .

Each TMX can have 4 MSTC's instolled instead of 8 of the Low Speed
Terminal Controllers.

Each MSTC has two alternaiing serial buffers of 128 bits each. (16
characters).

Input to the buffer system is parformed by o 8 bits serial/parallel -
input to serial - output shiftregister - in the following description
called INPUT REGISTER,

Output from the buffer - system is performed by a 8 bit serial -

input to serial/parailel = cutput shiftregister - in the following
description called OUTPUT REGISTER.

During transmission one buffer is transmitting while the other receives
data from RC4000. The buffers are interchangedwhen the transmitting
buffer has been emptied and the other contains at least one character.
During reception one buffer is receiving while the cther can be emp-
tied by RC4000.

The MSTC operates half - Duplex, and the transmission direction is

Controlled by READ andWRITE commands.

ADDRESSING.
All MSTC terminals have addresses in sequence foliowing the LSTC
terminals, |
B: Interruptregister for Character Interrupt, generated when :
1) the buffers are interchanged during input or output,
2) no input from the telephone line has occurred within //IM !ﬂo{/
1 sec. after the set up of a READ command.
3) the buffer - OVERRUN situation occurs in Receive Mode.
4) the END BUFFER situation occurs in Transmit Mode.

5) the attached modem fails to connect within 300 msec,

6) the modem has been disconnected for 300 msec.
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B+1 Interruptregister for Line Call, generated whenever the aftached
modem receives a call,

B+18 to MSTC terminalis,

B+21

B respond to a SENSE 0 command only,

B+1 respond to a SENSE 0 command 6n!y,

OPERATION,
The MSTC terminal operates in one out of three modes, controlied by

commands issued by RC4000,

A SENSE 1 selects NEUTRAL mode '
“ READ " RECEIVE "
" WRITE " TRANSMIT "

RECEIVE mode,

This mode is set op by a READ command from RC4000,

When set fo this mode a 500 usec, CLEAR = timer is started to clear the
buffers, In ihis period the MSTC terminal is BUSY, When switching
from NEUTRAL - to RECEIVE mode a CONNECT TO LHEE signal is

send to the aftached modem and ot the same time a 300 msec imer

is started, If this timer terminates without a ready signal from the

modem, an interrupt is send to RC4000, This situation is indicated by

DATA SET NOT READY Status, The correct response to this status is a
SENSE 1 command to reset the DATA SET NOT READY status register,

The serial ~information on the telephone line is shifted serial into the

INPUT REGISTER and whenever a whole character is ready the contents

~of .the INPUT REGISTER is shifted into the input bufferby help of a High
Speed Write - Clock (420 KHz), During this operation ( a period of 20 usec)
the MSTC terminal is BUSY. The buffer will now store the ihcoming data

character by character,

RT 607 . TMX425
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When the input buffer has been filled, an interchange fokes place

causing an interrupt to be send to RC4000 ,indicated by not END BUF~

FER status. A full output buffer is now ready to be emptied by RC4000,

A Read command will transfer a character from output buffer to the OUTPUT
REGISTER. The contents of the OUTPUT REGISTER is transferred to

RC4000 by a SENSE 0 command,

The output buffer is now emptied by succeeding READ - SENSE 0 com=
mand sequences,

The buffer = empty situation will be signalled by END BUFFER status,

An undefined character is transferred to RC4000 together with END
BUFFER, When a pause in the input lasts more than 100 msec a monostable
cireuit terminates, starting a 500 usec timer. This timer will open for

High Speed Shift in the input buffer to look after same valid data,

The 100 msec timer is retriggered every time a valid character is ready

from the communication line,

When no input has occurred within 1 sec affer the set up of o READ com~
mand a 1 sec Time =~ Out circuit is terminated giving interrupt to RC4C00,
This situation is indicated by TIME OUT status, If OVERRUN occurs
(RC400Chave missed to empty the output buffer faster than the input buffer
is filled form the communication line), an interrupt is send fo RC4000, indi-

cated by OVERRUN status, Some characters will in this case be lost,

WRITE and SENSE 1 commands are accepted and immediately executed

in this mode,

In synchronous mode the MSTC opens for input to the buffer ~ system af-

ter having established synchronization {minimum 2 consecutive SYN characters

has been decoded).
A synchronization - phase can be started by a WRITE = READ command-

sequence (or SENSE 1 ~ READ).

RT 607 TMX425
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TRANSMIT mode.

The MSTC terminc! is set to this mode by a WRITE command,

When set to this mode the buffers are cleared by the same 500 usec
CLEAR - timer as in RECEIVE -~ mode, and the MSTC opens for input
from RC4000.

No valfd data character can be transferred by the WRITE command setting
up Transmit mode.

Character by character is now by WRITE - commands parcllel - loaded
into the INPUT - REGISTER and then High Speed transferred into the input
buffer. The situation, full input buffer and empty output buffer will give
buffer interchange and interrupt to RC4000.

The buffer contents will now automatically be transmitted.

Both buffers filled will be signalled by OVERRUN status, tronsferred to
RC4000 by a SENSE 0 command.

When the contents of the output buffer has been transmitted and the input
buffer is filled by RC4000, an interchange takes piace given interrupt

to RC4000. The OVERRUN status bit is reset 16 characters con be
tronsferred from RC4000 to the MSTC by WRITE commands. No data

in any of the buffers will give interrupt to RC4000 with END BUFFER
status bit set up.

READ and SENSE 1 commands are accepted in this mode, but they are

not executed until the buffers have beenAempﬁed.

When switching from NEUTRAL - to TRANSMIT mode, @ not ready signal
from the attoched modem lasting more than 300 msec will interrupt
RC4000. This situation is indicated by the DATA SET NOT READY status.

The correct response to this status is a SENSE 1 command to reset the

DATA SET NOT READY status register,
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In synchronous systems the iransmission will open é SYN characters.
When the buffer is empty, MSTC will transmit SYN for synchronous

lines and logical ones for start/stop lines.

NEUTRAL mode. _

In this mode the attaches modem is disconnected from the line.

A WRITE command will connect the modem and set MSTC to
TRANSMIT mode.

The MSTC is set to NEUTRAL m;ode by a SENSE 1 command. An
incoming call on the line will interrupt RC4000. The correct response
to this interrupt is Setting the device to Receive mode by a READ

Command.
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Timer - Circuits.

Short description of the Timer = Circuits used in the MSTC terminal,

CLEAR - timer, _
Used in TRANSMIT - and RECE{VE mode. Started when one of these
modes is set up. The length of the CLEAR - period is 500 usec.

100 msec Timer.

Used only in RECEIVE mode.

[t consists of a monostable circuit, This timer is refriggered évery time a
valid character is ready from the communication line. When a pause in
the input lasts more than 100 msec this circuit will be terminated, If

the MSTC terminal is not in RECEIVE mode this circuit is disabled.

1 sec, Timer
Only used in Receive mode.
This circuit consists of a x8 counter with a input clock - frequency of
6,25.Hz,
The counter is started : ‘
By a READ commard, only if the 100 msec timer is not triggered,
The counter is reset before terminating if :
1) a command different from READ is set up.
2) A valid character is available from the communication line.

3) Blocked if RECEIVE mode is not selected,

Shift in input buffer Timer,
Used both in Transmit and Receive mode. The length of the shift -
period is max. 500 msec.
The timer started :
1) in RECEIVE - mode by termination of the 100 msec timer,
2) in TRANSMIT - mode, when the output buffer is emptied
and the input buffer is- not yet filled,
The timer is reset before termination if some valid data is found in
input buffer,
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300 msec timer.

Used both in TRANSMIT - and RECEIVE mode. The timer is started, when
the MSTC leaves NEUTRAL ~ mode, and if the modem goes disconnected
during a receive or transmit operation.

The timer is reset after termination by a SENSE 1 Command.

STATUS.
In all three modes the SENSE O command can access the status -~ register,

in which the following information is stored:

Pos. STATUS VALID IN
v 0 END BUFFER Transmit and Receive mode.
1 PARITY ERROR Receive mode.
2 TIME OUT Receive mode.
3 OVERRUN Transmit and Receive mode.
4 CARRIER DOWN Receive mode
v 5 DATA SET Transmit and Receive mode
NOT READY
16 : 23 CHARACTER READ Receive mode.

END BUFFER.

Status bit 0.

" Indicates in RECEIVE mode that the output is empty and the input buffer is

empty too or not yet total filled. This condition is delayed, so END BUFFER
is not transferred together with the last valid data character, but first in the
next Status = Word. In TRANSMIT mode it indicates that both input - and

output buffer empty.

PARITY ERROR
Status bit 1.
Indicates that the parity of the character received is wrong. The correct

parity is ODD (EVEN) in synchronous (Asynchronous) transmission mode.
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TIME OUT,
Status bif 2,
Indicates that no input has occurred within 1 sec after the set up of

a READ command, [t is set by fermination of the 1 sec, timer,

OVERRUN,
Status bit 3,
Indicates that the input buffer is ful! and the output buffer is full.

or not yet fotal emptied,

CARRIER DOWN
Status bit 4
Indicates that the modem signal data carrier detector has been

switched off.

DATA SET NOT READY,
Status bit 5,
Indicates that the modem is not ready within 300 mS after sefting

up transmit or receive mode, or that the modem has been disconnected

for 300 msec during o receive or transmit operatfion.

CHARACTER READ,

Status bit 16 : 23, _

The character transferred to the 1/0 Datachannel has clways EVEN

parity,
Status bit 16 fransfer the data = bit of higest - order,

RT 607 ' TMX425
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SIGNAL SPECIFICATION
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The interface between the telemultipiexer and the 4 Medium Speed

Terminals fulfils the CCITT V24 recommendation. The circuits actually used are :

CIRCUIT NAME AND NO, DIRECTION
FROM MSTC §TO MSTC

103 TRANSMITTED DATA X :
104 RECEIVED DATA X )
105 REQUEST TO SEND X
106 READY FOR SENDING X
107 DATA SET READY X
108 CONNECT DATA SET X

TO LINE
109 DATA CARRIER

DETECTOR R
114 TRANSMIT CLOCK : X
115 RECEIVE CLOCK X
125 CALLING INDICATCOR X

The circuits are further described in the following sections,

103 TRANSMITTED DATA,

The data signals originated by the MSTC to be tronsmitted via the data

channe! to one or more remote data stations are passed on this circuit to

the modem, The MSTC will held circuit 103 in the binary 1 condition during ;
any time interval belween characters or words, and at all other times

when no data are fo be fransmitted via the dafa channel, The MSTC

will not transfer data on circuit 103 uniess an ON condition is present on
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all of the following four circuits :
105 Request to Send
106 Ready for Sending
107 Data Set Ready
108 Connect Data Set to Line,

104 RECEIVED DATA,
The data signals generated by the modem in response to data channel line signals

received from a remote data Station are passed on this circuit to the MSTC,

105 REQUEST TO SEND

Signals on this circuit control the direction of the transmission,

The on condition causes the modem to assume the data channel to transmit
mode, provided that circuit 107 (D;zfa Set Ready) is ON,

The ON condition will be maintained as long as MSTC desires to iransmit or is
transferring data on circuit 103 (Transmitted Data),

The OFF condition causes the modem fo assume the data channel non =
transmit mode, when a!l data iransferred on circuit 103 have been transmit-
ted, When circuit 105 is turned OFF it shall not be turned ON again until
circuit 106 (Ready For Sending) is turned OFF by the modem,

106 READY FOR SENDING

Signals on this circuit indicate whether the modem is conditioned to

transmit data on the data channel,

The ON condition indicates that the modem is conditioned fo fransmit data on |
the data channel,

The OFF condition indicafes that the modem is not prepared to transmit

data on the data channel,

The ON and OFF conditions of circuit 106 shal be responses to the ON

and OFF condition of circuit 105 (Request to Send), For the appropriate

response fime of circuit 106 refer to the relevant Recommendation for the used

modem,
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107 DATA SET READY

Signals on this circuit indicate whether the modem is ready to operate.

The ON condition indicates that the signal - conversion is connected

to the line and that the modem is ready to exchange further conirol signals with the
MSTC fo initiate the exchange of data,

The conditioning of a data chcmnei will not take place before circuit 107 is
turned ON, ’

The OFF condition indicates that the modem is not ready to operate, The
OFF condition on this circuit shall not inpair the operation of circuit 125
(Calling Indicator),

The ON and OFF conditions of circuit 107 shall 'be responses fo the ONand

OFF conditions of circuit 108 (Connect Daia Set to Line).

108 CONNECT DATA SET TO LiNE,

Signcls on this circuit contro! switching of the signal = conversion to or from

the Line, The ON condition causes the modem to connect the signal conver~
sion fo the Line, The OFF condition couses the modem to remove the signal con-
versicn from the Line, when the transmission of all data previously transferred
on circuit (Transmitted Data) has been completed, The OFF condition shall not
disable the operation of circuit 125 (Calling Indicator),

When circuit 108 is furned OFF it will not be furned ON aguin‘unﬁi circuit 107
(Data Set Recdy) is turned OFF by the mv%henever the MSTC is in
NEUTRAL MODE this circuit is turned OFF,

1

114 TRANSMIT CLOCK, |
Signals on this circuit provide the MSTC with signal element timing

information, The econdition on this circuit shall be ON and OFF for nominally
equal periods of time, The MSTC will present a signal on circuit 103
(Transmitted Data) in which the transitions between signal elements no=
minally occur at this time of the transitions from OFF fo ON condition of
circuit 114, Timing information on circuit 114 shall be provided at all

times when circuit 107 (Data Set Ready) is in the CN condition,
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115 RECEIVE CLOCK,

Signals on this circuit provide the MSTC with signal e!emen.i* timing information,
The condition on this circuit shall be ON and OFF for nominally equal periods
of time, and a transition from ON to OFF condition shall nominally indicate

the cenire of each signal efement on circuit 104 (Received Data).

125 CALLING INDICATOR,

Signals on this circuit indicate whether a calling is being received by the
modem, The ON condition indicates that a calling signal is being received,
The OFF condition indicates thet no calling signal is being received,
INSTALLATION

See Appendix F and G,

LOCAL CONNECTION
For connection without modems the RC cable No. 55 is used.
NOTE : Different speeds and modes may be selected by inferconnections

in the ELCO plug CON, 2 SEE PLUGLIST and Appendix K end L,

REMOTE CONNECTION,
For connection including modems the RC cable No, 56 is used at the RC4000
end,

NOTE : same as above,

MAINTENANCE

The only maintenance necessary in connection with the MSTC conirollers

is a check and a possible adjustment of the DC voltages for the buffer = units,
Check and adjustment are performed in the DC = DC converter on the PC BOARD
inPOS 104, Adjustment is performed by the potentiometer on the PC BOARD in
POS, 104,
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CAUTION : Before removing or replacing any PC board in the TMX425,
disconnect the power from the 1/Q Cabinet. Failure to do

so may result in domage tc components on the PC boards,
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P , ELCO Variiock Receptacle tvpe 8016-020, code -

Cannon Plug type DB-25P

A P
P b le ] T 1 OEN. ADR SIGNAL NAME “2 1 o
-~ f |8 § | RECEIVED DATA X - S
S JA Ly oo i .
_ C |l _ibp - IRANSMITIED DATA X i} 2
D c _ov. 7 .
E ) 106 READY FOR SENDING DEV X 5 |
| LE ov.._._ _ 4
S S I B 107 DATA SET READY DEV X 6

oV

109 DATA CARRIER DETECTOR DLV X

oV ’

fv:\ s ——
N i L o 4
Nl B 11i 9
R 1z I
S i o }.204 12 ]
\/ i B - B a
T  SHIELD !

I= Interconnection.

cength of cable: 10 m

Different speeds and modes may be selected by interconnections in the ELC

according to the following list

T~ :Twisted paire.

Select: ) Strap

50 baud >°*' S
100 - S-
110 - S-
200 - S-
5 bit codes
full duplex transmission

z

A=
-R

o

/

U
Vv
W

N

S=T1

N

TMX425 Signal list for all 16 cables from LSTC to the modems

AZI468

Appendix B
Pluglist

O plug



-

, ELCO Varilock Receptacle, type 8016-038, code

p CANNON PLUG, TYPE DB 25P
P
PIN §I*« { T»| GEN. ADR, SIGNAL NAME (x L opin
A B 103 TRANSMITTED DATA X y,
B A oV /
C D 104 RECEIVED DATA X 3
D C - oV 7
E F 105 REQUEST TO SEND X 4
F E oV 7
_H J 106 READY FOR SENDING X 5
J H oV 7
K L 107 DATA SET READY X 6
L K oV 7
M N - 108 CONNECT TO LINE X 20
N M oV . 7
p R 109 DATA CARRIER DETECTOR X 8
R P oV ’ 7
S T 114 TRANSMIT CLOCK X i5
T S oV 7
U v 115 RECEIVE CLOCK X 17
v U oV 7
W X 125 CALLING INDICATOR X 22
X W oV 7
N
Z
AA
. BB
cC
DD
EE
. _FF _
COHH
JJ
KK
LL
MM L
NN
PP
RR ) o
SS SHIELD ]
T } SHIELD 1

|* :interconnections.

Length of cable: 10 m

IAX425

- AZLEDY

Different speeds and modes moy be selected by interconnections in

T :Twisted pairs.

the ELCO plug according to the list in section.

Signal list for all 4 cables from MSTC to modems

A Py,
N f‘\r_}AlJCiﬁulf\ o

Pluglist




Mode Straps in PLUG"CON 2 for cable no.55
and PLUG'CON 1 for cable no. 56
KK-LL MM-NN PP-RR
Syncihr‘on.ous NO VES '. YES
. transmission
Asynchronous
fransmission
600 band YES NO YES
1200 band YES YES NO
l THX 425 STRAP LIST
R20846
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FUNCTIONAL DESCRIPTION
TMX 425
LOW/MEDIUM SPEED TELEMULTIPLEXER

°

Keywords : RC 4000'TMX 425 telemultiplexer, Functional description.

. Abstract  : This paper contains o functionol description with block diagrams

for the telemultiplexer TMX 425.
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FUNCTIONAL DESCRIPTION OF TMX425
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The TMX425 is designed to multiplex the information flowing to and from

the terminals connected to RC4000, and to perform the functions neces-

sary to conirol the individual terminals,

Therefore the TMX425 can be divided into the following 3 main par'ts,.

1.  The multiplexing part, which transfers the information between the
LSD and the internal bus = system within the TMX425,

2, The LOW speed Terminal Conirollers (LSTC)

3.  The Medium Speed Terminal Controllers, (MSTC).
The multiplexing part,

As seen from fig. 1, some of the circuits mainly deals with the

!
transfer to the TCs, while others mainly deals with the transfers

from the TCs, The two groups are as follows,

Sending Circuits :
Receivers for LSD
Address decoder
Command decoder
Drivers for internal output bus
Clock system |
Receiving Circuits :
Receivers for internal input bus
Interrupt expander

Drivers for LSD.
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Receivers for LSD,

See diagram TMXO01,

The receivers are connected to the LSD 1O BUS and transform info
RCLMA400 standard levels all the control signals and the bus lines

10 to 23,

A parity generator will generate a'h.igh leve!l on the output when the

character transferred on bus 17 to 23 has odd parity,

Address Decoder,

See diagram TMX02,

The TMX425 contains 22 separate devices which can be addressed from
RC4000,

These are the 2 interrupt registers and the 20 terminal conirollers, The
devices are addressed by 22 separate select signals which are generated by
the address decoder in accordance with the device address placed on LSD 1O
BUS 10 io0 17,

The lowest possible address, i.e, the address of interrupt register 0, is
wired on soldering terminals in the circuit, When a device address is
signaled on the bus, the correct device no, is found simply by subtracting
the wired address from the incoming, A one out of 22 decodings will then
generate the select signal for the addressed device,

The signal ACTIVE is generated if any of the 22 devices is selected,

Command Decoder.

See diagram TMX03,

The command decoder senses and stores the four valid commands
Sense, modified sense, read, and write, The two sense commands

are cleared when encble is removed, while the read and write command

is kept till the TMX425 is again addressed,
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Drivers for Internal Output Bus,

See diagram TMX04,

The internal output bus running from the multiplexer to all 20 TCs

carriers two kinds of information,

a, A fixed bit pattern which has to be loaded into the data register
in the LSTC prior to the execution of each read operation,

b.  The character which shall be transmitted during a write operation,

The problem of generating these two kinds of information has been

solved so that the a=information is sent always during Athe presence of

the address signal, while the b~information is sent at all other times;

It is possible not to distinguish befween recd and write commands because
the TC uses either the activate or transfer signal fo read in the information,
Fig. 2 shows the contents of the output bus when it fransmits the a = and

b - information, Both a and b has separate configuraiions for 8 bit fermi-

nals and 5 bit terminals,

Clock System,

See diagrams TMX30 and TMX31,

The clock system has one single 6,7584 MHz oscillator which trough a

number of frequency dividers produces clock frequencies for all purposes.

a. A1,56 cycles clock for the time out circuits, (LSTC).

b. A6,25 cycles clock used to inhibit input from the ferminal when
RC4000 has failed to keep up with the incoming data, {LSTC) .
And clock frequency for the time out counter in the MSTCs,

c. Four device clocks 1600 cps, 3200 cps, 3520 cps, and 6400 cps
used to run the LSTCs at the telegraph speed 50-100-110 and

- 200 baud. ’

d.  Four device clock 19,2 KHz (32 x 600 Hz), 38,4 KHz (32 x 1200 Hz),

76,8 (32 x 2400 Hz) and 153,6 KHz (32 x 4800 Hz) for asynchronous
fransmission mode in the MSTCs,

e, A 844,8 KHz Clock for the buffer units in the MSTCs.
f. A 3,3792 MHz High Speed Clock for the M5TCs,
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Receivers for internal Input Bus,

See diagrams TMX13, TMX14 and TMX15,

The internal input bus takes care of all information form the TCs to the
multiplexer except the interrupt signals, It consists of 16 wires of which

8 transmif the incoming data, while 6 transmit the status of the terminal,
The 2 last wires tell whether the Terminal is READY end CONNECTED

or nof,

The input busvis actually 16 wired or gates, so that all transmiiters placed
in the TCs are gates with open collector output, while the receivers are
AA451 and AD401 gates with a load resistor connected to the input,

The information transferred on the bus lines is shown on Fig. 3.

Inferrupt Expander,

See diagrams TMX11 and TMX12,

TMX425 has 2 interrupt expanders,one’CHAR ITR, and one for KEY ITR,
Each expander contains two 24 bits registers A and B, The A register is

an input register and has the triggerinput of each flip - flop connected

to the interrupt output of the corresponding TC.

The B register is the output register through which the contents of A is |

- transferred when the expander is sensed,

TCs wanting to send interrupts set their corresponding bits in the A register,
The leading edge of the first flip - flop being set in the A register produces
an interrupt for the RC4000, which then issues a sense command for the
expander, During theis sense, the contents of the A register is moved fo B,

from where it is sent to RC4000 indicating which terminals wanted fo inferrupt,

Drivers for LSD.

See diagrams TMX16, and TMX17,

The 28 drivers transform the outgoing signals form RCLM400 standard levels
into the balanced signals used on the lowspeed bus,

24 of the drivers are connected to the input bus lines, while the remaining
4 fransmit the ready and connected signals plus the two inferrupts, The

information transferred on the bus lines is shown on Fig. 4.
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LSTC TERMINALS CONTROLLERS,

The TCs perform the control of, and syncronization with each terminal
connected to the muliiplexer, Theyalso transform the characters from
parallel form into serial form or vice versa, They generate interrupt

on termination of write and read Qéera%ions; and on the operator inter-
vention, If a TC senses input without a read command set up, it blocks
for input and will not open until the line has been'sfeqdy for a period of
160 - 320 msec,

The circuits in a TC can be divided into two parts : The transmit/ receive

register, and the control circuits,

Transmit/Receive Register.

See diagrom TMXO05 and circuit diagram for PCBA 3128-1,

The transmit/receive register is a 12 bit éhift register able to operate

in either serial or parallel mode,

Prior fo each read operation the regisi‘er'is loaded with « certain bit
pattern by the signal INTRANSFER, The bit pattern is the contents of
the internal output bus IOB 1 = 10 (See section 4,1, 4),

On the startelement of an incoming character the control circuits will
start the generation of shiftpulses and at the selected telegraph speed
shift the incoming datfa into the register until the preloaded bit paitern
places a logical one at testpoint B, The signal - End Receive now
generated at pin 39 will cause the control circuits to stop i‘hé shiftpulses
and interrupt RC4000 to indicate the completion of the read operotion,
The received characters is now placed in the shift register and will be sent
to the internal input bus when RC4000 issues a sense command . causing
the control circuits to generate the QUTGATE pulse,

For the bit configurction at the input bus see section 4,1,6,
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Prior to the write operation the INTRANSFER pulse loads the register with
the contents of IOB 1 - 10, thus placing the character to be transmiited
in the lower part of the register (see section 4,1.4)

When the shiftpulse is startet, the contents of the register is shifted

pass testpoint B, from where it controls the output nomed

- TRANSMITTED DATA A,

When the lower 9 bit contains a one and 8 zeroes, the transmission is
stopped by the generation of =End Transmit, Simultaneously the oneshot

is triggered in order to ensure a sufficient duration of the stopelement.

Control Circuits,

See diagram TMX06 und circuit diagram for PCBA 3041-1,

When a TC is selected (by Enable and =Select) a select flip - flop made by
two 7400 gates is set, This causes the outgate signal fo transfer the contents
of the Transmit/ Receive register to the input bus. From there it will be
transferred to RC4000 if the selecting command is u Sense.

The select flip - flop also opens for the buslines IBA 11 to IBA 14 to inform on
the status and type of terminal

If the selecting command is a Read or Write the signals Read & Activate or
Write & Transfer will generate the Intransfer signal to preload the Transmit/
Receive register. They also presets or preclears the shiftpulse generator to

the right start position for either read or write,

The TC is now set up for an input/output operation, which will start on the
trailing edge of Enable,

This edge sets the read or write flip - flops whereupon the Rec | TR signal
conditions the Transmit/ Recefve register to serial mode.

In cose of a write command, the signal -Write will, after completion of the
stopelement of the previous character, enable the counter IC 11 , and thus start

the shift pulse,
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In case of a read command the signal Receive will relecse the flip - flop
having output at testpoint D. The incoming data (5 Data rec) then sets the
flip - flop which enables the counter IC11, and thereby syncronizes the shift
pulse generator with the incoming data,

If the receive signal is not set up when the incoming data arrive a low output
from IC 4 pin 3 will clear the f!ip'-vﬂop inlC5,-

Controlled by the 6 cps clock, the two flip - flops in IC 5 prevent the in-
coming data from starting the shift pulse generator, till the input has

stopped for a period of 160 - 300 mS,

If the number of shifts from 1 to 0 exceeds 12, the INTV signa§ will go low,
and stay so till the input stops, and the flip - flops in 1C5 again open for
syncronization with data input. The trailing edge of the INTV gives the ope-
rafor interrupt.

If a redd or write operation is not terminated within « period of 0.65 fo 1.3 secs,
it will be terminated by the time out circuit. |

The two flip - flops in 1C12 will generate the time out signal if the Rec ! TR
signal exists for more than the mentioned period,

Time out will generate - End transmit and - End recéive, and signal on

IBA 10 gives TIME OUT status,

MSTC TERMINAL CONTROLLERS,

The Medium Speed Terminal Controller consists of 4 PC Board each with its
own independent function, See Fig. 5,

Therefore the MSTC can bé divided info the following 4 main parts.

1. TRANSMITTER UNIT

2 RECEIVER UNIT

3. BUFFER UNIT

4., CONTROL UNIT
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TRANSMITTER UNIT,

For details refer to TMX08, circuit diagram for PCBA 2066-1, TC3, TC4,
TC5 and TC6,

The function of the Transmiiter Unit is fo request for information bit by bif
from the buffer unit and to fransmit this information serially, In asynchronous
mode the transmitfer unit must divide the information up in choracters and
put on START ~ and STOP elements, When no serial data is ready from the
buffer, the iransmitter will fransmit STOP - Level,

In synchroncus mode o transmission will always stori with transmitting of

6 SYN = characters, ihen }the‘dafc ~ information is fransmiited, I no serial

data is ready the transmitter will transmit SYN ~ characters,

Transmit synchronous, ‘

The trailing edge of =WR & TR from the Control Unit will set 1C24 giving
the signal REQTS; by this signal the value 6 is parcllel - loaded inte the
counter {C6, When the modem send RDYFS (Ready For Sending) as response
fo REQTS (Request to Send), the first coming leading ecye of TRMCL will
set 1C7, the following frailing edge 1C15 giving the signal X23,

The signals X33 and X32 is generated by setting 1C15,

- X34 will parallel - load the bitnumbers of the SYN - character (oiways 8)
into the counter 1C9, Then this counter count down on the leading edge of
TRMCL, The outputs (X2,X3,X4 and X38) from this counter control an .ei-g‘h'i
bit multiplexer IC1, On the eight data inputs on this multiplexer the ‘bit -
pattern for the SYN ~ Character is siropped,

From the multiplexer output the SYIN = character is transferred bit by bit to '
the Cuiput FF 1C3, Frorﬁ this FF the information is fransferred to a modemdriver
by the signal TRMTD DA,

When the counter 1C9 is count down to zero the signals END DATA and

END CH ore generated,

END CH reset IC15 (X23 : = 0) and count one step down in the counter 1C6,
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This loap is repeated until counter 1C6 is count down to zero, giving the
signal X27, indicating that 6 SYN characters are transmitted,

The first leading edge of TRMCL will then generate the signal X28 enabling
the menostable circuit IC17 (T =35 uS), At the same time X19 switch to
logical 0 triggering the monostable circuit (REQ CH : =1), If serial data
is ready (~SER DA RDY : =0) from the buffer unit, the trailing edge of

REQ CH will set IC7 giving the signal TRMTG DA, On the trailing edge of
TRMTG DA X28 is reset. The leading cdge of the cutput from 1C7 will gene~
rafe the signaié X33 and X34, X32 will on the rimiiing edge of X268 force

a setting of 1C18, so the signal » Gl BIT issimply the inversion of the
signal TRMCL, _

= Gl BIT will transfer the information from the buffer bit by bif fo the
transmitter unit on the signal SERIAL DATA,

= Gl BIT will pulsate until the counter 1C? is count down to zero generating
the signa!l END DATA, This signa! will reset 1C18 blocking the -7 GI BIT

generator,

NOTE -

Strap D1 and strap M2 is used in synchronous mode,

If no serial data is ready from tha buffer unit before the trailing edge of REQ CH,
IC7 a is not set; instead the next irailing edge of TRMCL will give signal

TRMTG SYN causing SYIN Characters to be fransmitted until data is ready again,

Transmit asynchronous,

The asynchronous fransmission takes place very similar to the synchronous

transmission, The only deviations cre :

1.  The transmission is not started with SYN characters, The signal
ASYNCR will keep the counier 1C4 reset, so the transmitier af once
go on to transmit data,

2. Every character is started with a START element {legical 0) and
followed by a STOP element (logical 1), In asynchronous mode a
flip = flop more 1C3 s put in the transmission route, The signal X8

will set a STOP - clement into the last 1C3 ond o START - elemant into

the first 1C3,
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3,  Every character is increased by two bits, because the signal END CH
is first gencrated when the counfer 1C9 is count down - 2.
4, Possible spaces between characters is filled with stop - elements,
,ahd not with SYN characters,
5.  Strap M2 and Strap D1 are used in asynchronous mode, Then transmission

is possible with 8 daia bits per. character.

RECEIVER UNIT,

For details refer to TMX07, circuit di’&gs‘cﬁm for PCBA 2065-1, TC7, TC8,
TC9, TC10 and TCI1, |

The receiver unit receivers the serial informaticn from the transmission line,
an' divides ihis information up in characters to the buffer unit,

The receiver unif receives both asynchronous and synchroncus information,

The character lengih A is always 8 éai‘cbifs,.

The Receiver Unit is divided into the following main paris :
Character divider Circuit,
Character Synchronization Circuii,

Bit Synchronization Circuit,
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Bit Synchronization Circuit,

This Circuit preduces the internal bit = rate clock both in fransmit and
receive mode and both in asynchronous and synchronous mode. In
synchronous mode {~ASYNCR : =1) a logical 0 is delivered to 1C23 ~ 10,
This flip - flop will then operate as an inverter from pin 13 fo pin 8, The
bit frequency clocks are delivered from the modem by the signals RECV CL
(Received Clock) and TF{ANSM CL (Transmit C‘iock), Switching befwegn
these two clock signals is performed in IC8 controlied by the signal
RDYFS, | . , , '

In asynchronous mode (- ASYNCR : = 0) the receiver will start the
bitsynchronization on the leading edge of a START - elemen‘f.‘ (%16),

To do this a clock frequency of 32 times fastere than the bi tfrequency is
used, Two such clock frequencies are available, MSCLA (normally

32 x 600 Hz) and MSCLE (normally 32 x 1200 Hz), Switching between
these clockfrequencies is performed by IC8, controlied by the signals

SEL CLA and SEL CLB (Sirapped in the device ccble), The leading cdge
of ~RECVD DA (the beginning of a possible START ~ clemeni) will set 1C70
releasing the counter 1C22 and the flip - flop 1C22, When 1€22 has count
to eight 1C23 a is triggered , if the START - element is still on the line,
This operation blocks the resetting of 1C10 ;;rough IC21, On the center

of the START ~ element [C22 has count to 16, causing 1C23 to switch,
The output from IC23 is now MSCLA (or MSCLB) divided by 32,

If the START - element has disappeared, when 1C2Z has count 1o 8, the
flip = flop 1C10 is reset on count 9; and the bit synchronization circuit is

ready to Starf on a new possible START - element,

Character Synchronization Circuit,

The Character Synchronization Circuit performs a recognition and
synchronization on the SYN characters, starting every message in synchronous
mode, |

IC1 performs a decoding of the wanted SYN = bitpattern, If this patiern

is recognized IC10 is set, releasing the counter [C7,
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When this counter has count eight bit together with a new recognized SYN -~

bitpattern, IC15 a is set (X14 := 0). The circuit blocks itself in this situation.

Only a -, CLEAR pulse can restart the circuit to a new recognization sequence.

If no SYN - bitpattern is recognized, when IC9 has count eight bit, IC15 a
is not set and IC10 is reset. The circuit is ready fo o new recognization
sequence,

Normaily each message is started with 6 SYN; X14 := 0 is established on
minimum 2 SYN chcrccfers;

To restart the character synchronization circuit, a WRITE-READ or SENSE T -

READ command sequence must be issued from RC4000.

Charocter Divider Circuit,

In synchronous mode the signal X14 is true when the character synchronization
is established (section 4.3.2.2). |

Before this happens, the signal has parallel loaded the number of bits per
character into counter IC17 (always 8 bits)., A logical

1 is placed on the serial inputs fo the shift - register iIC5, When X14 = 0
RECEV CL count down in IC17 and shift a logical ‘1 trough 1C5,

Afetr 8 shift pulses the logical 1 appeors on IC5 ~ 13 giving the Received
Data Ready (RECVD DA RDY) to the Buffer Unit.
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The Buffer Unit responses with the signal sWRITING , clearing IC5 and loading
IC17 again. The described cyklus takes place again,

In asynchronous mode a flip - flop IC11 is connected to the serial inputs to 1C5,
9 shift pulses are now necessary to give RECVD DA RDY, On this way only

databits (not the START - element) are stored in the buffer .

BUFFER UNIT, _

For details refer TMX09, circuit diagram for PCBA 2064-1 TCTS, TC14,7C15
TC16 and TC17, | R

The buffer is a dual 16 characters buffer performed by two dual 128 biis serial
shiftregisters, ' |

In each buffer one bit is used as datainformation carrier, while the other is
used as a mark = bit, marking ceHsAccrrying valid databits, The Buffer Unit
is divided intc the following main parts :

Input ~ Circuits,

Buffer - Circuit,

Buffer Exchange Circuit,

Output Circuits,

Input Circuits,

The Input Circuits receive parallel ~ data from IOB (Internal Output Bus) or
serial data from the transmission Line (RECVD DA) and transfer fhis infor=-
mation te one of the store - registers, |

Parallel data is writien info the lAnpUi' Register 1C7 on trailing edge of

~WR & TR (from Control Unit). Serié! data are shifted into the Input Register
by SERIAL CL (from Receiver Unit,

On the trailing edge of sRECYD DA RDY or the leading edge of =WR & TR o
cyklus of 8 shifts is started, fransferring the contents of the Input Register
into the store register, selected as INPUT BUFFER,
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8 WRITE CL pulses (422 KHz) are generated to shift the INPUT BUFFER,
During this operation the signal <WRITING is true, The WRITE CL is too
generated by 5 FILL CLOCK during the CLEAR - period (500 u5).

Buffer Circuit, o ,

The buffer circuit consists of two dual 128 bits MOS = shiftregisters IC1 and
IC2. Each buffer sonsists of two parallel working 128 bits shifi‘regisfefs. One
of these registers is used as data ~ store, while the other is used as mark -
store; A Logical O is writtern in the mark - buffer, whenever a valid databit
is written info the databuffer, v

The two MOS - devices IC1 and 1C2, called Buffer 1 and Buffér‘O, take turns
at working as Input Buffer, so when one buffer is filled (X7 : =0 or X8 : =0)
it is changed fo work as Output Buffer, while the OU’rpuf Buffer up till now
takes over the job as Input Buffer, Shiftpulses to the Input Buffer are supplied
from the Input Circuits,

. Shiftpulses to the Output Buffer are supplide from the Output Circuits,

So when the buffers are changed the shiftpulses are changed by the multi-

plexer 1C9, in accordance to the following table :

) X6 | %5 ico-7 | 1co-9
0 0 Logical 0 Légicai 0
0 1 X2 X3
1 0 - X3 X2
1 1 X4 X4

When the buffers are changed the signal X1 is shiffed to the new Input Buffer and

the signal X9 is shifted to the new Output Buffer,
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Buffer Exchange Circuit,

The Buffer Exchange Circuit determines which of the two buffers is working

as Input Buffer, and when the exchange of the buffers takes place,

The output signals from the two mark - bvfferé (X7 and X8) and the information
about which buffer is Input Buffer, (X5 and Xé) is gated fogether in IC3
giving the signals INPUT FLAG and OQUTPUT FLAG,

In didual 2 - line - o - 4 - line decoder (IC8) the INPUT FLAG and the
OUTPUT FLAG is decoded o 4 signals. |

The exchange of the buffers is provocated on different ways in receive mode and
transmit mode, The decoding menticned above is of this reason performed
separately for each mode of operation, |

The possible situations and the correct things fo do are mentioned in the fol~-

lowing tables :

Transmit Mode,

INP UT OUTPUT
FLAG FLAG Situation What happens
0 0 Both buffers are perhaps § Shift in Input Buffer (max, 500 uS)
empty | and then END BUFFER
1 0 Output Buffer is now Exchange buffers,
empty
0 1 The buffers is just nothing
| | exchanged,
1 1 Both buffers are filled OVERRUN
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Receive Mode,

INPUT OUTPUT
FLAG | FLAG Situation © What happens
0 0 Both buffers are per END BUFFER
haps empty, = -
1 0 Input Buffer is just Exchange buffers
filled
0 1 | Input Buffer is perhaps nothing
| empty
1 1 Both Buffers are filled OVERRUN |

The signal SHIFT OUT is used in the Control Unit to generate a 5FILL BUFFER
pulse (max.500 uS). In this period high speed shifts tcke place in the Input
Buffer to look after valid data bits,

The signal CLEAR is generated by the Control Unit (500 uS). When CLEAR is
irue both buffers are selected as Input Buffers and a Logical 1 is placed in all
positions of the two Mark ~ buffers by the X4 connecied to both device

(IC1 and 1C2) in this situation. The reéuh’ is a clearing of the buffers,

Output Circuit,

The output circuits fransfer information from the OUTPUT REGISTER (ICi1)
to the Internal Input Bus (IBA) and synchronize the transfer of information
bit by bit fo the Transmitter Unit, |
Parallel transfer of information to the Infernal Input Bus is performed by the
signal OUTGATE, The trailing edge of READ & ACTIVATE will start
cyklus of 8 READ CLOCK pulses (X2) to the Outpuf Buffer, shifting a whole
character into the Output Register (IC11) | In transmii mode (RQTS : =1)

X2 is the inversion of ~BIT REQ from the fransmitter unit,
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CONTROL UNIT,

For details refer to TMX10, circuit diagram for PCBA2067-1, TC12,TC13,
TC14, TC15,TC16 and TC17,

The Control Unit consists of circuiis controlling the three other units,

The Control Unit is divided into the following main parts :

Device Select and Mode control circuits,

Interrupt circuits,

Time out circuits,

Status and Exception Registers,

Device Select and Mode - control circuits,
Selection of @ MSTC controller takes place just as a selection of a LSTC
controller, The address - decoder in the TMX sends a = SEL signal to the conirol~
Her in question,
When ENABLE is frué, SEL set the flip - flop IC17 giving the signal CUTGATE
to connect the outputs from the status = register in the Control Unit and the
dataoutputs from the Buffer Unit to the Internal Input Bus,
The MSTC controller can operate in one of the féilowiﬂg three modes :
Receive, Transmit or Neutral,
A WRITE - command generates the signal =WR & TR, The leading edge of
=WR & TR gives from the Transmitter Unit REQTS (REQUST TO SEND) to
activate the connected modem, If the modem is not already activated to
- transmit (REQTS : =0), the trailing edge of =WR & TR starts a 500 uS CLEAR-
pulse to the Buffer Unit, |
On response, to REQTS the modem sends the signal RDYFS (Ready For Sending),
and the next leading edge of TRMCL set 1C18 (X31 : = 1) fo indicate that the
controller is in Transmit Mode REQTS isreset by =RREQTS, generated in 3
situations :
1.  AREAD - command is decoded (I1C22~9 : =1)

énd the buffer is total empty (X13 : =1),
2,  ASENSE 1 - command to the controller in question is decoded, and the buffer is empty.

3. POWOK :=0,
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The result of 1, is , that the MSTC controller is set to Receive Mode, when
=REQTS : =1, The result of 2, and 3, is, that the MSTC is set to Neutral
mode, when =REQTS : =1, |

A READ ~ command will set fiip'- flop 1C22, when SEL : =1, and the conirol~-
ler is then in Receive Mode (7RECYM : =0), In this mode both WRITE - and
SENSE 1 commands are accepted cnci immediately executed, The frailing

edge of ~WR & TR reset 1C22 (5RECVM : =1) ,

A SENSE 1 command will reset 1C22 = 9 and set 1C22 = 5, when SEL : =1

-REQTS : =1 gives then sNEUTRM : =0 (Neutral Mode).

TIME OUT AND INTERRUPT CIRCUITS

An interrupt pulse from the monostable circuit 1IC4 is delivered in different situations :

1. Transmit mode (X32 : =1),

a. When a buffer exchange takes place, The buffer exchange signal
{-EXCHB) from the bQH‘er unit will place a logical 1 on IC? - 9
and’ the signal X41 irigger the monostable [C4,

X55 on the other side clear 1C9,

b. When the signal DATA SET READY signal is not received from
the attached modem within 300 msec after swifcinfng from neuiral
mode. The leading edge of X20 (= NEUTRM) will set 1C28 -5 : =1
releasing the counter 1C26, Input frequency to this counter is
50 Hz, On count 15 a trigger - pulse on X41 will activate {C4,
The response from RC4000 is a SENSE 1 =~ command (X36 : =1)
to clear 1C28, If DATA SET READY appears within 300 mS, 1C28
is too cleared, resefting 1C26,

c. When both input and output buffer is empty, 1C18-9 is set to

on the leading edge of X1

[(a}
[¢0}
(&}
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2, Receive mode (5RECVM : =0),

a, Same as |, -~ a,
b, Same as 1, - b,
c. When both input and output buffer is total filled .
IC9 - 5 is sef to logical T on the leading edge X49 (occurs when

both INPUT FLAG : =1 ond OUTPUT R FLAG : =1),

d. When the 1 sec, timer terminates,

TIME OUT CIRCUITS,

1.

100 mS input timer, This circuit consists of a monostable 1C5

triggered by the signal mRECYD DA RDY from the receiver unit

(frue whenever a character is received).

If the time between two characters is longer than 100 m$, the monostable
terminates (1C5 - 12 shift to logical 1) setting IC15 = 9, The monostable
IG5 - 13 is started giving the signal < FILL BUFFER = FILL BUFFER will

in the buffer unit cause a shiff in the input buffer, 1C15 ~ 13 is cleared

" before termination, if valid databifs are found in the input buffer

(Input Flag shifts to logical 1),

IC5 =~ 13 is in fransmit mode started by the signal SHIFT OUT (frue when
both INPUT FLAG : = 0 and OUTPUT FLAG : = 0) and the termination
of 1C5 = 13 will set 1C24 if the condition INPUT FI;AG :=0&
OUTPUT FLAG :=0(1IC10 - 10 : =1),

1 sec, timer,

This circuit consists of o counter IC19, The input frequency fo this counter
is 6,25 HZ,

This counter is started by @ READ - command ; the leading edge of

IC27 - 10 will set 1C24 ~8 : =0if IC5 ~ 12 :

i

.i'
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STATUS REGISTER,

The contents of the Status Register is transferred to RC4000 by a SENSE 0

command, |

1. Status bit 0 : END BUFFER . In receive mode this status bit indicates
that the output buffer is empty and the inpuf buffer perhaps is empty
too., When the last chcracte;' is read out from the output buffer by a
READ command the signal OUTPUT FLAG switches to logical 0; if
INPUT FLAG is 0 X46 switches fo logical 1 releasing 1C8; on the next
READ command 1C8 ~ 9 is set to logical 1, A SENSE 0 command will =
then set IC8 ~ 5, given END BUFFER status to RC4000, The END BUF-
FER is so not transferred fbgei‘her with a valid datacharacter, The END
Buffer is reset again when X46 : =0 (INPUT FLAG : =1or OUTPUT -
FLAG :=1), |
In transmit mode this status bit indicates that both input buffer and
output buffer is total empty, When the situation INPUT FLAG : =0 and
OUTPUT FLAG : =0 occurs the fimer 1C5 = 13 is started o look affer
valid data in the input buffer ; if this timer terminates and the situation
mentioned above is still frue X13 switches to logical 1 given END
BUFFER status, ’

2,  STATUS bit 1 : PARITY ERROR, ,
(refer to log_icol diagram TMX13) . Indicates that the parity of the
character received is wrong, The parity check circuit on POS. 17
(AJ451) checks always EVEN parity. The correct parity is QDD (EVEN)
in synchronous (Asynchronous) transmission mode, Of this recson the
received parity bit is always inverted in synchrorous mode (in the buf-
fer unit),

3. STATUS bit 2 : TIME OUT,

” Indicates that no input has occurred within 1 sec after the set up a READ
command, The signal X40 is frue when the 1 sec timer ferminates
(IC19), A SENSE 0 command will then set 1C2 given TIME OUT status
IC2 is reset by the signal X2 (ENABLE).
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STATUS BIT 3 : OVERRUN

Indicates that the input buffer is full and the output buffer is full or not yet
total emptied. |

INPUT FLAG : =1 and OQUTPUT FLAG : =1 gives true condition to [C2 ~
12, A SENSE 0 command will set [C2 - 5 given GVERRUN status,

STATUS BIT 4 : CARRIER DOWN.

Indicates that the modem has detected that no carrier is being received.

This status bit is allways set in fransmit mode, while in receive mode it

follows the modem signal DATA CARRIER DETECTOR.

STATUS BIT 5 : DATA SET NOT READY,
Indicates that the modem is not ready within 300 mS after setting up

transmit or receive mode, or that a fall-out of the modem has lusted more than 300 msec.

This status bit is stored in 1C28 - 9, 1C28 - 9 is set by the signal X53, true

‘when the counter 1C26 reaches count 15, 1C28 ~ 9 is reset by X37, frue

when a SENSE 1 command is set up,

1O READY (1C6 ~ 8),

Indicates whether the device is busy or not,

The device is busy in three situations : v

a, When a character is written into the buffer (=WRITING : =0)

b. When a character is read out from the buffer (sREADING : =0)

c. In clear buffer situations (5FILL BUFFER : =0),

IO CONNECTED (1C6 - 3),

This signal is simply an inversion of cutgate, A medium speed terminal control-

ler is always connected,
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BUS No. From LSTC”s Frem MSTC”s inf, is fransferred to LSD by
OUTGATE =1 OUTGATE =1 SENSEOCX 1O
8 bit 5 bit fransfer gddress
1 bl 1 b1l X
2 b2 T b2 x
3 b3 0 b3 X
4 b4 b1 b 4 X
5 b5 b2 b5 X
6 b6 | b3 b6 x
7 b7 b 4 b7 X
8 bP b5 bp X
9 0 0
10 Time Out Time Out X
11 Connected Connected X
12 Ready Ready X
13 HALF DUPLEX End Buffer X
14 8 bit | -8 bit 8 bit
15 0 OVERRUN X
16 0 ~ Carrier down %
17 0 DATASET NOT READY X
TMX425 Signal on the internal input BUS Fig. 3
R 20691

Figure




DATA DATA DEV. ITR. A DEV. ITR. B
IC BUS 8 bit 5 bit STATUS ITR. REG. 0 [TR. REG. ]
senseoxtranf SENSEO CHAR TR KEY [TR
0 END BUFFER!  FIN DEV ] INTV DEV 1
1 Parity Error FIN DEV 2 INTV DEV 2
2 Time Out FIN DEV 3 INTV DEV 3
3 OVERRUN FIN DEV 4 INTV DEV 4
4 Carrier - FIN DEV 5 INTV DEV 5
down
5 DATA SET FIN DEV 6 INTV DEV 6
NOT READY |
6 ' FIN DEV 7 INTV DEV 7
7 FIN DEV 8 INTV DEV 8
8 FIN DEV 9 INTV DEV 9
9 FIN DEV 10 INTV DEV 10
10 FIN DEV 11 INTV DEV 11
1 FIN DEV 12 INTV DEV 12
12 FIN DEV 13 INTV DEV 13
13 FIN DEV 14 INTV DEV 14
14 FIN DEV 15 INTV DEV 15
15 FIN DEV 16 INTV DEV 16
16 IBB 8 CHAR TR 17
17 IBB 7 CALL ITR 17
18 IBB 6 CHAR ITR 18
19 188 5 iBB 8 CALL ITR 18
20 IBB 4 IBB 7 CHAR ITR 19
21 IBB 3 IBB 6 CALL ITR 19
22 IBB 2 IBB 5 CHAR ITR 20
23 BB IBB 4 CALL ITR 20
TMX425 SIGNALS GENERATED IN THE MTMX Fig. 4
TO THE LOW SPEED DATA CHANMNEL

R 20692
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TIMING CHARTS
TMX 425
LOW/MEDIUM TELEMULTIPLEXER
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Keywords: RC 4000, TMX 425 telemuitiplexer, timing chorts.

Abstracts:  This poper contains a number of timing diagrams for some typical

operotions of the RC 4000 telemultiplexer, TMX 425.
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This paper contains a complete set of Logic diagroms for the RC 4000
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J1510-8F n 4 1 bCeos | A3 241 DB4C2 | 476 ENARLE
’ VA N o,
1510-BE 1O ENABLE 5 25
$J1510-BE 10 ENABLE 5 50 H
) 3 -EMNASLE
\J1510-BH 1O ADDXESS A 6 [ pcaos |es ADDRESS _
{11510-8 R 7
7 VT 21 401 Al - ADDRESS
) 3
\J1510-BL A 101 bC4os | €9 SACTIVATE
{J1510-8K 1O ACTIVATE WMo
7z v i
g
\J1510-BM 1O TRANSFER A 12| ocs05 | pis TRANSFER
{J1510-BN b3 N 7
7 v 5| 401 84 - TRANSFER
3 _ 6] ~
\J1510-Y 10 BUS 10 n_1sfocios eI { ACTIVE 5£28
{Ji510-7 H A | BUS 10
D ¥}
5
$J1510-AA 10 BUS 11 o sfocaos | e29 BUS 13
1 -
$J1510-A8 }\5 28
g
$J1510-AC 10 BUS 12 n 311 ocas | cso BUS 12
$u1510-AD 24
v BUS 13
g BUS 14
$J1510-AE 1C BUS 13 A 331 DC4s | =25 BUS 15
$u1s10-ar )J 344 2US 16
$J1510-AH 10 BUS 14 N 371 pcaos | 436 7
J1510-AJ 5 a4 [Ayas
S 0—"q @ O
8 32
3J1510-AK 10 BUS 15 A 39 Dcios | k4 3
{J1510-AL {40 30 o\ Lo M4 BUS P
> g—=<c = 4+ b
g 38
3J1510-AM 10 BUS 16 A 4fDCi05 1 A3 37
J1510-AN 5
pUE 0-A 5 56 36
9
341510-AP 10 BUS 17 n_ 6 [ Dpca5 1ss BUS 17
1510- =
>J 510-AR é 7o
9
3151045 10 BUS 19 n_ 1olocics | co BUS 18
J1510-AT 1 b )
> : 0o
G
\J1510-AU 1O BUS 19 n 12 ] 0Ci05 | D4 BUS 19
{JI510-AV 13
> 5—-—0
9
$1510-4 10 8US 20 o 16l DCz05 1:eis BUS 20
1510-AX - g
$41510-A 5 e
9
3JI510-AY (C 8US 21 N__1810Cs05 |29 . BUS 21
1510~ h
$J1510-A7 t{ 28,
o
$J1510-BA i0 BUS 22 A 31| bCaos | 630 BUS 22
11510~ 2 b
$41510-88 5 320
?
$41510-BC 10 BUS 23 n__32] pCcsos |35 i BUS 23
$41510-8D 5 Qi

TMmX425

AT0P77

RECEIVERS FOR 1/0 - BUS SIGINALS

TG



278y 5
25 [0 i]e28 ACTIVE
26 17
0f-29
BC40!
24
01 1H26 ENABLE ?
4
33 \ 401 K35 -SEL 0 - 3]
6 34
<37 | H40 SEL 0 - 31
01 7Al - ADDRESS 39 JE
- 0f.-5 -SEL ITRREG 0
1P~z ~SECITR REG |
2P R ~SEL DEV |
3 g-s ~SEL DEV 2
45t ~SEL DEV 3
5023 -SEL DEV 4
6[2 2 -SEL DEV 5
7T “SEL DEV 6
8 g 3 SSEL DRV ¢
oM 74 -SEL DEV &
10?5 -SEL DEV §
i -12 -SEL DEV 10
12 i -SEL DEV 11
13]5.-10 -SEL DEV 12
14]5 -9 -SEL DEV 13
1502 16 -SEL DEV 14
01 _ 988 BUS 17 34 16 3—23 -SEL DEV 15
01 _9A3 BJS 16 33| 175 -2 -SEL DEV 14
01 _8r4l BUS 15 32 18[% -25 -SEL DEV 17
0l 8J36 BLIS 14 31 195’ 26 -SEL DEV 18
ol  8H35 BUS 13 7 2045 119 ~SEL DEV 19
01 _8G30 BUUS 12 28 2105 18 -SEL DEV 20
01 _8F29 BUS 11 36 222 -17
01 _8El5 BLS 10 35 23y 27
24[2 28
25} 29
s 26ly -30
TMX425 ADDRESS DECCDER
A0978 Logic Diagram

TMX0Z
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14 _44K35  8RIT 1) 401 A3 - ADDRESS & -2k
2]
: 4
4?;03 o~ B6 - ADDRESS & &BIT .
o2
3
14 4481} -85 21 a0l -~ Al - (ADDRESS & -25(7)
01 883 ADDRESS 3
]
01 7Al - ADDRESS o 3| DB402 0A2 10810
< }— ]
1
4] DBa02 |56
i 3
]
. 4
- ADDRESS & 83IT ) 2y 401 C7 7 2
: o 24 | 404 \, D16 1089
- {ADDRESS & -88IT} 25 )O
[ 26
2 2 1
31 404 Al 27 2
0t 7m4l BUSP 2 [ 25 | 404 £31 1OB8
L s 29 -
30
6 2
7§ 401 810 33, 2
0! 988 BUS17 .8 Y, [ 34 1404 Fa2 1CB7
[ o 35
36
12 2
131 404 Yo Cl a3 2
01 9C9 BUSIS o 14 [ 38 | 404 G4l 1CRE
[ 15 . 39
40
4
1 401 D10 ]
-ADDRESS & ~88iT 12
3 1
01 7A1 - ADDRESS . 51 401 B4 9 | DB402 |5 CB 1085
01 9Di4 BiUS19 6 : ',__ -z
3 1
71 40 C9 10 [ Dsacz E}Dlz 1084
0l 9E15 BiIS20 3 u n
3 1
10] 401 D12 15| DB402 |, €14 1C33
01 9F29 BUS21 N ’_“13
3 1
14} 401 \. EI3 16 [ DB402 |4 FIS Hery:
0l 9G30 BUS22 15 - T
3 ]
17§ 401 f14 23| DB402 |y G19 1081
01 9H3S B1/S23 13 ~ - 20

TMX425 INTERNAL OUTIPUT BUS 1 - 10 TMX04

Al0REQ Legic Diagram
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24 L0
. 4 BG450 I
03 _5-1 - SENSE 0 37.} 40! L26 o 16 — 40
02 _6-5 -SELITRREG 0 38 ) 18 45 e 18
4 H A0 TR
01 _8A - ENABLE 8| E o4 B SHALTE
3 d 3 °0 ¢
06 _53-10 - (RECITR) 1 28| Tal  BI| -14 FIN DEV 1
06 _54-10 S(RECITR: 2 . 29| Ta2 B2 -12 Fi DEV 2
06 _55-10 - /KECITR) 3 30 Te3 B3] -10 Fit~ DEV 3
06 _36-10 L RECITR: 4 31 Tod B4 4 Fiti DEV 4
06 _57-10 - KECITR 5 321 Te5 B3] -39 FIlN DEV 5
06 _58-10 S RECITRI & 33] Teb  B¢| -38 FIN DEV 6
06 _59-10 < REC!TR) 7 34) Te7 87| _-37 FIN DEV 7
06 _60-10 . -(RECIiRI 8 5| 1a8  Bg| -3¢ FIN DEV §
18 99430 -POW CK 61 R
. 25
@ : e
16 ~ 40 |
1 igls [
o | Ut 4§
0 L
06 _61-10 S (RECITRI 9 281 7ol B} -14 FIN DEV 9
06 _62-10 - (RECITR! 10 29] T2 B2{ -12 FIN DEV 10
06 _ 63-10 - (RECITR) 1 30| Ta3 B3| 1D ' M
06 _ 64-10 - (RECITR) 12 3] T4 Baf -4 iz
06 __65-10 S(REC!ITRI 13 321705 B3 -39 i3
06 _66-10 - (RECITR) 14 3| Tc6  BO|_-38 P
06 __67-10 S (RECITR) 15 34} Ta7  BT{_-37 /15
06 _68-10 - {RECITR 16 35} Te8  8E]_-36 FIN DEV 16
é& R
B 26
. 8G450
16 —_-40
18 3 :
o I Iy -4
L o £
10 __46G12 (TR} DEV 17 2ef iel BI -14 . CHAR ITR 17
291 Ta2 BZy -12 TIME 1TR {7
10 _48-G12 TR 1 DEV 13 30] Ta3 B3] -10 CHAR ITR 1¢
Al Ter By -4 TIME TR
10 __50-G12___ 1Tk 1 DEV 19 21 Tes 23l -39 CHAR 177 19
33] T=6  Bel 38 TIME ITR 1§
10 _52-G12 1R 1 DEV 20 34) Ta7  BT]_-37 CHAR [iR 20
351 Ta8 B8l -36 T™ME TR 20
6 R
[0
. TMX425 INTERUPT EXPAMDER FOR FINISH ITR TMX11

R 20843, Logic Diagram




BG450
03 5-1 SENSEO 40 70?\,\/»«09 15 [T}
02 6-6 -SEL ITR REG 1 “L..__/ 18 E] 18
T H . 41 1 4 ~M39 FEY {TF
0l 8A3 - ENABLE 3 E 40
O [
06 53-8 INTV | 28 Tcl Bl -14 INTY DEV 1
06 54-8 INTV 2 29 Ta2 B2 -12 147V DEV 2
06 55-8 INTV 3 3 Ta3 B3 -10 INTY DEV 3
06 56-8 INTV 4 31 | Ted B4| -2 N7V DEV 4
06 57-8 INTV 5 32 Tab B3 -39 HNTY DEV 5
06 _58-8 INTV 6 33 | 7«6 B6| -38 INTY DEV 6
06 _59-8 INTY 7 34 | 747 B7| -37 NTV DEV 7
06 460-8 INTV 8 35 Ta8 B8 -36 INTV DEV 8
18 99130 ~PCW CK 6 R
22
BG450
16 -40
" E] K
. - I
> -0
06 61-8 INTV 9 28 | Tal B1} -14 INTV DEV 9
06 62-8 INTV 10 29 a2 B2 -12 INTV DEV 10
06 63-8 INTV 11 20 a3 B3 -19 INTV DEV 11
06 64-8 INTV 12 31 Tad B4 -4 INTY DEV 12
06 65-8 INTV 13 32 Ta5 B85 -39 iNTV DEV 13
06 66-8 {NTV 14 33 Teb6 B6 ~38 INTV DEV 14
06 67-8 INTV 15 234 Ta7 - B7 -37 INTV DEV 13
06 68-8 INTV 16 35 Te8 B8 -36 INTY DEV 16
6 R
23
3G459
L 16 md  -a0 L
s 5] [
L -]
8 E
_____G
25 Q7F34 CALL 17 28 Tal  BI -14 CALLITR 17
2 Ta2 B2 ____*l_?
26 97M37 CALL 18 30 Tald B3 -0 CALL ITR 18
3! Ted B4 -4
27 _98F34 CALL 19 L 32 | fe5 85| -39 CALL ITR 19
33 | 7a6 B&| -38
28 98M37 CALL 20 34 Ta” BY =37 CALL ITR 20
L 35 lieE BB| -36
é K
éj
TMX425 INTEERUPT EXPANDER FOR INTEREVENTICN TR
A10988 Logic Diagram
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‘ 43 18
10 44H35 8 BIT 37 {401 L39 1\ 401 A3 PARITY EKKOR
38 2
l ODD PARITY
1
43 34 {AJ453
03 5A2 SENSE 0 36 | 432 H35 | 32
32
3
30 M4
H @ e
38
37
05 27...34.16 -1342 TN\ 36
L/ 1, 43 - 18
05 35, 4216 -18A8 T2\ 2] 451 A0 | 8 , C7 IB% 8
L 3 JRE ‘
09 4547 4951723 -1BAS T\ '
LY/ KR
05 27...34118 -18A7 TN\
L 1 ¢ 43 18
05 35 . 42118 -3A7 TN 1 451 211 1 D10 188 7
—/ 8] d 2 ¥
09 45 47 49 51/-18 - IBA7 B | -
05 27...34°19 -18AS Ta
L] 4 43 12
05 35.. 4219 -18A6 T\ 51 45 C12 | 13} 401 \ A EIS 188 6
L/ 9| JEE
09 45 47 4951 °-17 -18A6 TN\ | 1
i
05 27...34724 -18A5 Y O\
A 16 43 18
05 35 . .4224 -18A5 T\ NS DI3 | 16} 40! \ FI8 {82 5
, LY 12 1 h
09 45 47 49 51, -20 \“\¢ [
05 27 34795
05 35...42.25 188 4
0% 45 47 49 51/-27
05 27...34728
05 a5, 42728 . 133 3
09 45 47 49 517-29
05 27...34/27
05 35 .. 42727 {85 2
09 45 47 49 51,26
05 27 . .34,26 SIBAT TN
L/ 1, 44
05 35 42726 SIS B NP 21 451 AlQ K33 ] PR3
R4 3]
09 45 47 49 51725 -1BA1 TN\
TMX425 INTERNAL INPUT BUS BIT 1 TO 8 TMX13
AT02E9 Legic Diogram




06 53...60/-32  -IBAl4 36 | 452 H35 € BIT
6 44
06 61...687-32  -1BAT4 T\ 7| 45t 811 -§ BiT
L/ g1 /
10 46 52/-10  -BAIAT RN |
! 1/
4 44 44
5 451 \ Q12 34 | 452 33 END BUFFER
, 9
10 46 4850527 34 -18A13 T 0N\
L/
06  53...607-28  ~iBAL2 Y 2\
L7116 44 44 17
06 _61...687-28  -1BA12 T2\ 171 431 \ DI3 40 | 452 K4l 14 | 401 £13  READY
é ar_ 14
18 i5
10 46485052 D7 -1BAR2 T\ [ .
L/
06 53,..607-29  -1BAT1 T2\
L7 ] 2, 44 17
06  61...687-29  -1BANI T\ 24| 451 £14 7 | 401 F16 CONNECTED
| Y, / B ~
10 46 485052/-5  -1BATT T\ |
L
17
18 99K33 POW CK 24 | 401 G256
25
17
02 6-5 ~SEL [TRREG 0 2| 401 129
02 6-6 SSEL ITRREG 1 28
05 27...347-33  -1BA1I0 TN\
L/ e, 44 12
05 35...42/-33 -IBAIG TN 244 451 Y\ FI3 4 401 36 TIME CUT
L./ 2 / 5
10 46485052°-9  -1BAlCY N [
LY
03 5-1 - SENSE O
46 48 50 52°A3  —IBA!S Yo\ 31 44 ‘ 43
2 5 Tas Nex 34 w:s—s_z\cns OVERRUN
] ___)
TMX425 PNTERINAL INPUT BUS BIT 10 TO 14

R 2,087+

Logic Diagrom
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03
14
1
12
14
i3
1
12

14
03
11
12

03
14
1
12

11
12

33

13
11
11

13
11
1"

12

<

14

13

11
11

13

13

i3

10

TMX425

R 10387

14 15
5A2  SENSE 0 2 | 400 Al 2 | 401 Al 1A
44J33 END BUFFER 3 16 3
24-14__ FIN DEV 1 1 ) 401 A3
21-14___INTV DEV 1 2/

14 15
44H35 8 BIT 5 {401 B4 5 1401 \.B4 2A
18A3 _ PARITY ERROR 6 16 6
24-12  FIN DEV 2 4 ) 401 B6
21-12  INTV DEV 2 5/

14 15
1886 TIME QUT 7 1 401 \.CO 7 | 401 co 3A
5A2  SENSEQ 8 16
24-10  FIN DEV 3 g\ 401 7
21-10  INTV DEV 3 9)

19 19
5A2 SENSE 0 21 401 \LAl 5 | 401 B4 4A
43J33  OVERRUN 3 20
24-4  FINDEV 4 1) 401 A3
21-4 ___INTV DEV 4 2]

20 19
24-39  FIN DEV 5 4 401 \AB6 7 | 401 cs 5A
21-39 _INTV DEV 5 5/ 8
70D41 -, [BA16
\ 14 . 15
10} 401 \,DI2 10 | 401 D12 16A
18C7  IRR8 U : 16 17|
26-14___CHAR ITR17 113 401 0]
26=-12  TIME ITR17 12}
14 16
14 | 401 \AEI3 13 401 E15 17A
18D10__ IBBY 15 14
14 g
17 | 401 \AFl6 14 | 401 E13 18A
18E15 _ IBBS 18 16 15 ):
26-10 __CHAR ITRI8 ' 16 ) 201 18
26-4 _ TIME ITR18 77
14 ‘ 15
24 ] 401 )aGZé 17 | 401 Fié 19A
18F18 _ IBB5 25 14 18
44811 -8 BIT 27 | 400 Ny2el
18C7 18RS 28 y,

16 16
26-39  CHAR ITRI9 25} 401 \AG24 28\ 401 H27 20A
26-38  TIME ITRI? 26/ 29

14 15

31 1 401 J30 24 | 401 \A G26 208
18G24 _ IBB4 32 14 25 )
34 | 401 a3
18D10__ |BB7 35
14 15
36 | 401 \L38 27 | 401 H29 21A
18H27  1BB3 37 14 28
39 1 401 A41
18E15 _ IBBS 40

16 17
26-37  CHAR [TR20 30 401 \gJaz o 7 140 )ﬁcv 22A
26-36 _ TIME ITR20 31 [ s

) 15 —15
36 | 401 \4L38 31 | 401 J30 228
18J32 1882 37 15 2
' 39 W}I '
18F18  IBBS 40 J
17 15
2 1201 \LAL 34 | 401 K323 23A
18K35__ I8B1 3 17 5
5 | 401
18G24 1884 6

20 ‘ 19
24-38_ FIN DEV4 8 401 \AC7 10 | 401 D12 SA
21-38  |INTV. DEV6 9] 11
46 48 50 52 /-8 -IRAL7 ™ [

LY/

o
-4

Logia Diagrom

TMX15



DB40%
14 _17E13 READY 15 A8 A 1O READY <
16 o4 <
14 _17F16 CONNECTED 14 B6_ N IO CONNECTED ¢
e = o <
11 C4 p DEV INTERRUPT A
11 18L36 CHAR ITR 12 -3 ¥ S
KO- v L
10 D2 A DEV INTERRUPT B
\ - 9 - N
12 _18M39 KEY ITR =~ 5 <
32 E4)
33 -40
L 31 | _F39
30 -38
27 G37
_ . 26 H35
5] 25 =34
02 _6H40 SEL 0 - 31 E
18 __99K33 PCW CK
11
DB406
15 _15A1 1A 15 A8 A ICBUSO .
-7 N
16 7 5 D
15 154 2A 4 B6 a IOBUST
13 -5 D]
T_ o3 5 <
15 _15C9 3A R Cé o ICBUS2 ,
t o p:
0——0 <
15 1984 4A 10 D2 n 1CBUS3
9 = >
@ L2 o & ¢
15 _19C9 5A 32 Edl y 10BUS 4
-40 ~
S Y <
15 _19D12 6A 31 F39 n ICBUSS
- N
30 5 385 b
1T _24-37 FIN DEV 7 27 G710 EUS 6
12 _21-37 INTY DEV 7 28 .\-365 )\
11 _24-36 FIN DEV 8
12 _21-36 |INTY DEY 8 | 26 H35n_ 1CBUS 7
, 7 25 L~ 34 R D
01 784 ~TRANGSFER 7 {401 < ~ v ~
2
"‘ 7 28]77%
- 16 | 401 \: D12
¢ 1 )
TMX425 DRIVERS FOR 10 BUS SIGNALS TMX16

R 10386 Logic Diugram




' DB4CS
1 _25-i4 Fiti DEV 9 i5 SN 1C BUS 8 <
2 _22-14 INTV DEV 9 16 o -7 C <
o 25412 FIN DEV 10 14 BS losUs9
‘ 2 2.2 INTV DEV 10 13 o> N D)
vV N
11 25-10 FIN DEV 11 1 C4 n ICBUSTO
12 22-10 INTV DEV 11 12 L, 3 5 j{
11 25-4 FIN DEV 12 10 D2 py fosus 1
12 " 22-4 INTV DEV 12 % o )\é D)
11 25-39 FIN DEV 13 32 E4] A 108US 12 o
12 _22-39 INTY DEV 13 33 40 1 <
\J
11 _25-38 FIN DEV 14 31 F39 9 10BUS13 o
12 _22-38 INTV _DEV_14 30 238 » P
U Y
11 25-37 FIN DEV 15 27 N - G37A 10 BUS 14 <
12 22-37 INTV DEV 15 78 36 W >
i U N
I 11 25-36 FIN DEV 16 26 H35 A 108US 15 o
12 22-36 INTV DEV 16 25 .\ 34 P P;
7 i~ \% »
141 401 E13
- 1
e | e T L 2T 29
01 7B4 -TRANSFER | | 17 1400 L F16 .-
i 18 p—— 13
? Drd406
15 _15D12 16A 15 A8 A l0BUsS 16 o
. - —
-, 16 5 7 }{ D
15 _16E15 17A 14 36 A l08US 17 o
12 _23-14 CALL ITR 17 13 N 3
s U ~
15 _15E13 18A n C4 n 108US18
112 o3 é D
- 15 _15F16 19A 10 D2 A ICBUS IO,
. 12 _23-10 CALL ITR 18 9 N P;
U N
15 16H27 20A 32 E4l A ICBUS 20
15 15G26 208 33 40 M <
o (V] N
15 15H29 21A 3 F39 A jcsuUs 21,
12 _23-39 CALL ITR 19 30 . -38 W )
e U A Y
15 17C9 22A 27 G37n ICBUS 22
15 _15J30 228 28 L 36 M >
ot v A Y
15 _ 15K33 23A 26 H35 A ICBUS23
- A TR 20 g 34 1 N
12 _23-37 CALL TR 2 - 25 - 3 b £
24 1 401 )~ G26
25 e 7 L 24| 29
01 784 -TRAPSFER Mf 27 | 403 H29
I (1] 78
TMX 425 DRIVERS OF 1C BUS SIGINALS TM7

A10993 Logic Diagram
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83

> J1521-A 104 RECEIVED DATA 1 A 6 | DCane A3 - DATA REC !
' 3-J1521-8 K T
- e
€3
> _J1522-A 104 RECEIVED DATA 2 A & | DC4na. B4 - DATA REC 2
3115225 : ol 91y +-v
v . <5V
a3
3 J1523-A 104 RECEIVED DATA 3 N 10 | DC4%2 c2 SDATAREC 3
S J1523-B M 11y -V
7 \Y § +3
83
§ J1524-A 104 RECEIVED DATA 4 N 12 [DCé22 D15 -DATA REC 4
{ J1524-8 X 13 {y +-V
< v ! L5y
§ J1525-A 104 RECEIVED DATA 5 n 18 {DC42% El4 -DATA REC 5
r'd o
N J1525-8 X 17 §y +-V
/ v 1 5V
£3
§ J1526-A 104 RECEIVED DATA 6 A 20 [ DCa22 F16 -DATA REC 6
{15268 N 19 4 ==V N
d 1V, 1 “5Y /}'
83
‘ § J1527-A 104 RECEIVED DATA 7 A 2 [0 jos ~DATA REC 7
7 3 2.0
$J1527-8 M 31 Jy +-v
v ! =5V
£3
\ J1528-A 104 RECEIVED DATA 8 A 24 [DC4%% H29 -DATA REC 8
rd — T =
3 J1528-8 ~ 25 1y +-v
v +5V
£9 103 TRANSMITTED
05 __27G41 STRANSMITTED DATA Al N D455 A4 A CATA i J1521-C
05 __27H3] STRANSMITTED DATA B) 12 +5Y 3 { J1521-D
2 ,/‘:j»~ \} x4
89 103 TRANSIMITTED
05 __28G4] SIRANSMITTED DATA A2 13 DA435 Bé6 A DATA 2 J1522-C
05 28H31 STRANSMITTED DATA B2 4 +5V 1 N322-0 3
ENAYE | V ~
89 103 TRANSMITTED
05 _ 29G4] STRANSMITTED DATA A3 15 DA455 s A DATA 3 11523-C
05 __ 29H3] STRANSMITTED DATA 33 16 sV~ 7 R J523D Y
+5Y 1 v
£9 163 TRANSMITTED
. 05 __30G41 STRANSMITTED DATA A4 17 DA45S D10 DATA 4 1524-C ,
05 30H31 ~TRANSMITTED DATA B4 18 +5\ 19 H J1524-D %
+5/d (v ~
29 103 TRANSMITTED
05 ___31G4) STRANSMITTED DATA A5 30 DA455 E40 DATA 5 J1525-C ,
05 __ 31H3] ~TRANSMITTED DATA 85 32 V1] 39 W J1525-D %
A\/ i %) —<
89 102 TRANSMITTED
05 __ 32G41 STRANSMITTED DATA Aé 28 DA455 F38 DATA & J1526-C
05 ___32H3l STRANSIATTED DATA B85 31 e N J1526-D 3
|_—" 5! v -
g9 103 TRANSMITTED
05 __33G41 STRANSIAITTED DATA A7 26 DA455 G346 A DATA 7 31527-C
05 __33H3l ~TRANSMITTED DATA B7 29 5 1 35 K J1527-D 3
/’:;/ i J <
87 103 TRANSMITTED
05 __ 34G4i ~TRANSMITTED DATA A8 24 DA435 H24_ A DATA R J1528-C ,
05 __34H31 STRANSMITTED DATA B2 27 v~ 32 K Jisze-D
i C\J i u \
- l' - AX425 LINE RECEIVERS AND LIME TRANSMITTER FOR DATA SIGNALS DEV 1 -8 THX23

R IO2H Logic Diagram




84

> J1529-A 104 RECEIVED DATA 9 ~ 6t DC422 A3 -DATAREC 9
\ J1529-B a A TR
b \ I =5\
84
> J1530-A 104 RECEIVED DATA 10 n 8§ DC422 B4 -DATAREC 10
15 - =\
> J1530-8 5 9 i »/{
g4
5 J1531-A 104 RECEIVED DATA 11 N 101 DC42o C2 -DATA REC 11
< J1531-8 H 1y ey
7 \Y ! +5V
34
§ JI1532-A 104 RECEIVED DATA 12 Fa) 12 § DC422 D15 -DATAREC 12
{ J1532-8 X 13 1y -V
\Y ! =5V
54
N J1533-A 104 RECEIVED DATA 13 A 18 oCa22 E14 -DATAREC 13
rd -
{15338 al 17 1y +V
2 J i A,
84
3 J1534-A 104 RECEIVED DATA 14 N 20 [ DC42% fFi¢ -DATA REC 14
\ J1534-8 H 19 1y +-V
7 LV i =5V )
64
N J1535-A 104 RECEIVED DATA 15 n 32 DC422 G28 -DATAREC TS
I d -
N J1535-8 H 3] 1 v,
4 U | ~5V
&4
> J1536-A 104 RECEIVED DATA 16 Fal 24 DC42% H29 -DATAREC 16
N\ .”536'5 H 25 +-V
7 v ! =5y
$0 103 TRANSMITTED
05 35G41 -TRANSMITTED DATA A? 1 DA4SS Ad [ DATA 9 11529-C .
05 35H31 -TRANSMITTED DATA BY 12 +5V 113 ',V{ JHQ‘?-D}
45 A% S
90 103 TRANSMITTED
05 36G41 -TRANSMITTED DATA A10 i3 DALDD 36 n DATA 10 21530-C |
05 36H31 -TRANSMITTED DATA B10 14 +5V 5 { J1530-L'>
+5v E J AS
20 103 TRANSMITTED
05 37G41 -TRANSMITTED DATA All 15 DA4S5 €38 n DATA N J1531-C
05 37H31 ~-TRANSMITTED DATA 811 16 +5V 117 ){ JISZT-D},
+5V v N
90 103 TRANSMITTED
05 _ _38G4l -TRANSMITTED DATA Al2 17 DA455 DIO_ n DATA 12 13532-C,
05 38H31 ~-TRANSMITTED DATA B12 18 +5V il 5 H J¥532- )
|~ =5V v} A
by 103 TRANSMITTED
05 39G41 -TRANSMITTED DATA Al3 30 DA435 E40 N DATA 12 J1533-C,
05 __ 39H31. - TRANSMITTED DATA 813 32 O I o J1533-0
Pl Al &) N
o0 103 TRANSMITTED
05 40G41 ~TRAINSMITTED DATA Al4 28 DA4DS F38 n DATA 14 J1534-C,
05 404431 -TRANSMITTED DATA 814 3l + 37 H J1534-D7
- %) N
90 102 TRANSMITTED
05 41G41 -TRANSMITTED DATA A5 26 DA455 G336 DATA 15 J1535-C,
05 __41H31 ~TRANSIMITTED DATA B15 29 =5y /f; 35 é J1535-D
L5y AS
50 103 TRANSMITTED
05 42G4] -TRANSHITTED DATA Alé 24 DA455 H34 DATA 16 J1536-C,
05 42H31 ~TRANSMITTED DATA BLS 27 +5V 11 33 H J!SEé-D)
FSVa \Y “
TMX425 LINE RECEIVERS AND LINE TRANSMITTERS FOR DATA SIGNALS DEV 9 - 16 TMX24
R 20830 Logic Diagram
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T:‘«*X 4 25

R10179

92

3,3792 Mtz

oV

1, 6396 pMHz
oV

844, 8KH:z
ov

153, 6 KHz
ov

76,8 KHz
ov
38, 4KHz

oV

19,2 KHz
oV

9,6 KHz
ov

6,4 KHz
(Y

4,8 KHz
oV

3,52KHz
oV

3,2 KHz
ov

2,4 KHz
oV

1,6 KHz
ov

1,2KHz
ov

A4)
1 -39
{

R38
N -37
i

-18
1 -17
!

G20
i -19
i

P2
1 _
i

N34
i -33
4

M32
1 -3
H

H24
1 -23
I

B8
i -7
1

26
i -25
{

K28
{ -2
i

Ca
1 =3
(

120
1 =29
i

B4
1 -3
f

-16
1 -15
¥

-10
Ll -
l}

Fi4
' -13 :
I

£i2
‘ ~11

OSCHLATOR FOR CLOCH

Ltogic Diagram




30 92A40 33792 MHgz 3 [Doaoz . . A2 HSCL
A

4
. 4 [oazoz ], B6

9 1DB402 Q._QL

30 92-18 844.8 KHz o 10103402 i~ D12 BUFFER CL

151DB402 El4

16} DB402 K F18

TMX425 CLOCK PULSE AMPLIFIERS TMX 3]

R 20%35 Logic Diagram



‘ 94
o 25 - G24
L26)]
94

11 401

94
i
94
94

11
2 S

25 974 RDYES. 17 5D 11]A2
07  72N39 Clock 17 s 4tT
26 97H29  RDYFS 18 170 11814
07 74N39  Clock 18 | T6]T ,
BC 0}-13
401
187
]
325 95
27  98B4 RDYFS 19 4 Ip 1]C3E
07  76N39 Clock 19 | 33 4T
BC 0]-30
401
Y
10 95
28 9829  RDYFS 20 s[o 1]pn
07 7839 Clock 20 Py 14T
BC  0]-12
40] |
72 A
TMX 425 TRANSMIT CLOCK GATES
kK 20886

Logic friagrem

A3 TRMCL 17

| 4}40' > B6 TRMCL 18
5

301401\, J32
31

| s } 401\ C7_TRMCL 19
9

4
401 D10 TRMCL 20

TMX 32



10 46H18 -, RECVM 17 94
34 84]30 Carrier derector 17 2 1401 Al 14 ‘L
T 3 274 95 39N 95
‘ 251D HE28 371D 1}Ff4C
@ [ 267 38|71
T lsc ol 29 BC 0 41
10 46-13 -, Clear 17 401 401
249 36Y
9 ]
03 1J28 Read A Activate 5 |401 B4
10 46-39 Outgate 17 . b
- 21
7 1401 Cc9 -, Carrier lost 17
8 v
10 48H18 -, RECYM 18 94
21 16 o F138
34 84K41  Carrier detector 18 10f 401 pi2_ 17 34 102 154 102
I 11 510 11A2 71D 11814
‘ @ ! 40T &7
BC Ol 1 sc 0] 13
10 48-13 -, Clear 18 401 401
6% 139
91 |
03 1J28 ReadAActivate 14 |401 E13
10 48-39 Qutgate 18 . 15
; 91
171401 Fl1é -, Carrier lost 18
18
[33
34
B 35 70
36| AA D4t - IBA 16
37] 401 (-, Carrier down}j
10 50H18 - RECVM 19
34 84139 Carrier detector 19 24 }0% 102
1_23_ g |D TID
T
3C O 12
10 50-13 -,Cleor 19 401
A
J
03 1J28 ReadA Activate
10 50-39 Outgate 19
31 14C1 J30 -, Carvier lost 19
32
10 52H18 ~,RECV I 20 24
; 91 40\ 401 M39?
34 84M40 Carrier detector 20_ 34 1401 K33 41 27 102 39 162
135 23|01 ]EZ8 37{0 1{r40
. i ‘ 2517 384T
T sc 0} 29 3C 0 41
10 52-13 - Clear 20 AD] B 401
269 36%
}
91
03 1J28 PeadA Activate 36 1403 L38
10 52-39 Ouigate 20 37 - _
N 21
L3'~,’ 101 &3 -, Carrier lost 20
40 |
TMX425 CARRIER CONTROL CIRCUITS TrAX 33
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R 20887

LINE RECEIVERS FOR DAT

Logic Diar

R DETECTOR

19 . 19
. 10 46-39 Outgate 17 14 {401 E13 27 |401 H29
03 4H27 SET Write 15 28
— v
17 31 |401 J30 -, inhibit shift out 17
01 8A3 -,10 Enable 10 f401 D12 37
i 11 T open
, 19 96
10 48-39 Outgate 18 39 {401 ral 39 {401 rA41
03 4H27 SET Wiite 4 40
99
39401 M4T) -, inhibit shift out 18
34 17D12 open 40
. 154 — 87
10 50-39 Outgate 19 34 1401 K33 36 | 401 L38
03 4H27  BET Virite 35 37
87
391401 \JSA4D -, inhibit shift cut 19
34 17012 Open 40 )3
19 ‘ 38
10 52-39 Outgate 20 36 {401 138 36 | 401 L38
03 4H27  SET Virite 37 37
88
39 401 rA41] ~, ichibit shift out 20
34 17D12 Open 40
84
« J1537-P N 261 DC422 j30 Carrier detector 17
{ J1537-R R® 27 |y +-V
i v ! +5V
® o
5 J1538-P n 34 DC429. K41 Carrier detector 18
{ J1538-R X 3], -V
> U 1 +3V
84
< J1539-P A 36| DC4a22 39 Carrier detector 19
;\31359-9 % 35 <=V
\j ' __5:\/
84
 J1540-pP N 32 DC422 A40 Carrier detector 20
L J1540-R Y 371y -
i Y 1 25V
TMX 425 CONTROL OF SEARCH LOGIC
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TMX425 PLACEMENTS OF JACKS Fig. 6
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POS. | PCRA CIRCUITS ON POS. | PCBA CIRCUITS ON
Q NO THE PCBA NG NO THE PCBA
1 |rRC08%0-1 11 DB402 - 1 DB403 27 | RC3128-1 1 SA45]
2 rC083%9-40 7 AC404 28 | RC3128-1 1 SA451
3 |RC 0834-1 12 AC401 29 | RC3128-1 1 SA45)
4 |RC3032-1 12 AD401 30 | RC3128-1 i SA451
5 |RC0835-1 6 BC401 31 | RC3128-1 1 SA451
6 |RC3051-1 1 AJ453 32 | RC3128-1 1 SA451
7 |RC0834-44 8 AC401 - 1 AJ451 33 | rRC3128-1 1 SA45]
8 |RC0897- 10 DC405 34 | RC3128-1 1 SA45]
9 [RC0897-1 10 DC405 a5 | RC3128-1 1 SA451
10 |RC0898-1 1 DB406 36 | RC3128-1 1 5A451
11 [RC0898-1 1 DB406 37 | RC3128-1 1 SA451
12 [RC0898-1 1 DB406 38 | RC3128-1 1 SA45]
13 |rC0898-1 1 DB406 39 | rRC3128-1 1 SA451
; 14 |RC0834-1 12 AC401 40 | RC3128-1 1 SA451
15 |rC0834-] 12 AC401 41 | RC3128-1 1 SA451
16 |rRC3032-1 12 AD401 42 | rRC3128-1 1 $A451
17_{RC0834-44 8 AC401 - 1 AJ451 43 | RC3125-1 7 AA45Y - 3 AH452 - | AC401
18 {RC3032-1 12 AD401 44§ RC3125-1 7 AA451 - 3 AH452 - 1 AC40i
19 |RC0834-] 12 AC40] 45 | RC2064-1 Medium speed BUFFER
20 |RC3032-1 12 AD40] 46 | RC2067-1 Medivm speed CONTROL
21 JRC3054-1 1 BG450 47 1 RC2064-1 Medium spesd BUFFER
22 |RC3054-1 1 BG450 48 | RC2067-1 Medium speed CONTROL
23 |RC3054-1 1 BG450 49 | RC2064-1] Mediym speed BUFFER
24 |RC3054-1 1 BG450 50 | RC2067-1 Medium speed CONTROL
25 JRC3054-1 1 BG450 51 ] RC2064-1 Medium speed BUFFER
26 JRC3054-1 18G450 52§ RC 2067-] Mediym speed CONIROL
H
s _TMX425 PCBA LOCATION SURVEY

R 20238
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POS. | PCBA CIRCUITS ON PCS. | PCBA CIRCUITS CN
G NO THE PCRA NQ NG THE FCRA
53 |RC3041-1 1 SA450 79 | RC2076-1 12 DC 422
54 RC3041-1 1 SA450 80 | pC2070-1 12 DC 422
55 |RC3041-1 1 SA450 81 | RC2070-1 12 DC 422
56 .RCBOAI-I 1 SA450 82 | rC2079-1 12 DC 422 -
57  |RC3041-1 1 SA450 83 | pC2070-1 12 DC 422
58 | RC3041-1 1 SA450 84 | RC2070-1 12 DC 422
59  |RC3041-1 1 SA450 85 | RCOB34-45 9 AC450
60 |RC3041-1 1 SA450 86 | RCO834-45 9 AC430
61 |RC3041-1 1 SA450 87 | RC0834-1 12 AC401
62 |RC3041-1 1 SA450 88 | RC0834-1 12 AC401
63 [RC3041-] 1 SA450 89 | RC3052-2 8 DA455
64 [RC3041-1 1 SA450 90 | RC3052-2 8 DA455
65 |RC3041-1 1 SA450 91 | RC0834-1 12 AC40!
66 IRC3041-1 1 SA450 92 | RC3140-1
67 |RC3041-1 1 SA450 93 | RCO8%0-1 11 DB402 - 1 DB403
68 |RC3041-1 1 SA450 94 | RC3Gz2-1 124040!
69 |RC0860-2 4 DD402 95 | RCO835-1 $8C401
70  {RC0849-1 1 AA401 96 | RC0534-1 12 AC401
71 |RC2066-1 Mediym speed TRANSMITTER 97 | RCZ07G-3 12 DC 422
72 1RC2045-1 Medium speed RECFIVER 98 | RC2070-1 12 DC 422
73 IRC2066-1 Medium speed TRANSMITTER 99 | RC0834-1 12 AC401
74 {RC2065-1 Medium speed RECEIVER 106 | RC3052-2 8 DA4ES
75 __1RC2046-1 Medium speed TRANSMITTIR 101 [ RC3032-2 8 DAZLSS
76 {RC2065-] thedium speed RECEIVER 102 | RCO835-] & BCAO]
77 RC2064-] Medivm speed TRANSMITIER 103 { RC3066-6 1 FF453 - 1 FF452 - 1 DD453
) RC Le g1 »
78 jRC2045-1 redivm speed RECEIVER 104 | RESAm] DC - DC Converter
A/
v
Note : PCBA RC 3160-1 in position 104 has in the later multiplexers been replaced
by PCBA RC2069-1. The two PCBA’s are directly interchangable, and the
RC 3160-1 should be replaced by RC2069-1 in case of troubles,
TMX425 PCBA LOCATION SURVEY
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J 1510
ELCO Varilock Receptecie type 8016-090 code
PIN EGEN ADR SIGNAL NAME
A 11A8 1O BUS O
B -7
C { 1iB6 IO BUS 1
R
E | 11C4 1O BUS 2
F 11-3 ]
H 11D2 IO BUS 3
J 11-1
K 11E41 IO BUS 4
L 11-40
M 11F39 IO BUS 5
N 11-38 :
P 11G37 1O BUS & .
R 11-36
S 11H35 I[Q BUS 7
T 11-34
U 12A8 IO BUS 8
V 12-7
W 12B6 IO BUS 9
X 12-5
Y 12C4 1O BUS 10
Z 12-3
AA 12D2 IO BUS 1
AB 12-1
AC 12E41 1O BUS 12
AD 12-40
AE 12F39 IO BUS 13
AF 12-38
AH 12G37 1O BUS 14
Al 12-36 :
AK 12H35 1O BUS 15
AL 12-34
AM 13A8 IO BUS 146
AN 13-7
AP 13B6 O BUS 17
AR 13-5
AS 13C4 1O BUS 18
AT 13-3
AU 13D2 iO BUS 19
AV 13-1
AW 13E41 1O BUS 20
AX 13-40
AY 13F39 10 BUS 21
AZ 13-38
BA 13G37 1C BUS 22
BB 13-36
- TMX425 J1510
- A21473 Jacklist p.lof 2




Pt G ADK STGRIAL N ARAE
BC 13H35 IO BUS 23
BD 13-34 .
BE 8-5 IO ENABLE
BF 8-4
BH 8-6 IO ADDRESS
8J 8-7
BK 8-11 [O ACTIVATE
BL 8-10 -
B 8-12 IO TRANSFER
BN 8-13
Bp 1086 IO CONNECTED
BR 10-5
BS 10A8 IO READY
8T 10-7
RL 10C4 DEV INTERRUPT A
B\ 10-3
VY 10D2 DEV INTERRUPT B

BX 10-1
BY 1511-BU
87 1511-BY
C 1511-BW o
Cs 1511-BX
CcC 1511-BY
CcH 1511-B7
CE 1511-CA
Cr 1511-CB
CH 1511-CC
CJ 1511-CD
CK 1511-CE
CL 1511-CF

| CM 1511-CH
CN 1511-C J
cp 1511-CK
CR 1511-CL
Cs 1511-CM
CT 1511-CN
Cu 1511-CP
cv 1511-CR
v/ oV

| CX _Qv . .
CcY Y,
cz oV
DA SHIELD
DR SHIELD

TMX425 J1510
A21474 Jacklist v 2 of 2




BRER

. T o R ST e o
1 CO Varilock Ree t‘})h‘:x!t'k by a1 46-0%0G code

. PIN {CIN ADR SIGNAL NAME
A | 11A8 10 8US 0
— i
c{ 1nB6 i 10BUS]I
DL 115 S
E | 11C4 10 BUS 2
F 11-3 o
11D2 1O BUS 3

H

J 11-1
K 11E41 IO BUS 4
L 11-40
M 11F39 IO BUS 5
N 11-33
P

R

S

T

11637 | 1O BUS 6

11-36
11H35 10 BUS 7
. 11-34
U 12A8 IO BUS 8
v 12-7 3
W 12B6 IO BUS 9
X 12-5
Y 12C4 10 BUS 10
Z 12-3 ,
AA 12D2 1. lOBUS T
AB 12-1
AC 1 2E41 IO BUS 12 B
AD 12-40 )
AE 12F39 IO BUS 13
AF 12-38
AH 12G37 1O BUS 14
AJ 12-36 ~
o AK | 12H35 IO BUS 15
AL 12-34 ]
AM 13A8 IO BUS 16
AN 13-7
AP | 1386 10 _BUS 17
AR 13-5 o
AS | 13C4 _JOBUS1S
AT 13-3 - - L
AU 1302 (O BUS 19
AV 13-1 e
AN 13E4] _ IOBUS20
AX 13-40 .
AY 13F39 | 1osBsus2l
| AZ } 13-38 4
| BA | 13G27 _} _ 10BUS22
. BB 13-36
TMX425
A21475 Jacklist




SRR R N I CIGMAL MAME
5C 1 3H35 1O BUS 23
3D 13-34
RE 8-5 1O ENABLE
BF 8-4
Bt 8-6 IO ADDRESS
BJ 8-7
8-11 IO ACTIVATE
BL 8-10 -
B 8-12 IO TRANSFER
BN 8-13
BF 10B6 IO CONNECTED
BR 10-5
BS 10A8 IO READY
BT 10-7
RU 1510-BY
1510-BU )
B 1510-CA
BX 1510-CB
BY 1510-CC
BZ 1510-CD
CA 1510-CE -
CB 1510-CF
CcC 1510-CH
Ch 1510-CJ
Ct 1510-CK
CF 1510-CL
CH 1510-CM
CJ 1510-CN
K 1510-CP
CL 1510-CR
 C 1510-CS
CN 1510-CT
CpP 1510-CU
CR 1510-CV
CS 10C4 DEV INTERRUPT A
CT 10-3
CU 10D2 DEV INTERRUPT B
v 10-1
Cl oV
X oV
CcY oV
cz oV
DA SHIELD
DB SHIELD
TMX 4725 115
Jacklist 2 ot
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ELCC Vaoarilock

code

PIN

GENADR

SIGNAL

PA R ATT
INAME

6987

- OPERATING

69-5

oV

 69A3

= (REMOTE & CONNECTED)

ov

mimigin|s

—

~

[

CcC

DD

EE

FF

HH

JJ

KK

LL

MM

NN

PP

RR

SS

SHIELD

iT

SHIELD

TMX475

R 20890




J1521

ELCO Varilock Receptacle type 8014-020  code

SIGNAL NAME

104

RECEIVED DATA ]

ov

TRANSMITTED DATA

oV

106 READY FOR SENDING 1

Vi o ey e
o .
~0
>
~

oV

107 DATA SET READY 1

T CET T
b

oV

102 DATA CARRIER DETECTOR 1

Qv

8 BIT ELEMENT

Qv

HALE DUPLEX

[0AY4

DEVICE CLOCK 1

9o¥ H LY

1 éOG‘H Z (2 L2

@ 92Cé6

3200 HZ

Y 92K28

3520 HZ

W 9208

6400 HZ

SHIELD

R 20891

41521




J1522
LCO Navilock Receptacle . type S014-020  cede

FIN § OENADR SIGNAL NAME

A 104  RECEIVED DATA?2

2 oV

C 8984 103 TRANSMITTED DATA 2

D 89-5 oV

£ 106 READY FOR SENDING 2
() V. :

i 107 DATA SET READY 2

J QY

R 102 DATA CARRIER DETECTOR 2

L oV

M 8 BIT ELEMENT

N oV

P HALF DUPLEX

R oV

S DEVICE CLOCK 2

i o7 H 29 60 HZ P écv 2

U 92C6 3200 HZ

N 92K28 3520 HZ

W 92D8 6400 HZ

X SHIELD
@
. TAMX425 41522

A21480




AZ1481

J1523
ELCC Verilock Recepiacie. type 8016-020. code

PIN § GEN. ADR. SIGNAL NAME

A 104 RECEIVED DATA 3

B oV

C 89C8 1103 TRANSMITTED DATA 3

D 89-7 oV )

£ 106 READY FOR SENDING 3
. B 0%

107 DATA SET READY 3

oV

K 109 CARRIER DETECTOR 3

L oV

M 8 BIT ELEMENT

N ‘OV

F HALF DUPLEX

R 0\

S DEVICE CLOCK 3

[l Q238 71 1606HZ v - -

U 92Cs 3200 HZ

\ 92K 28 3520 HZ

w 92D8 4400 HZ

X SHIELD
®
. TMX4725

Jacktist




11524
L0 Varilock Recepiacle, type 2016-020 code

PIN 1 CGEN L ADR SICGNAL NAME

A 1104 RECEIVED DATA 4

i oV

C 89D10 103 TRANSMITIED DATA 4

D 892-9 oV

= 106 READY FOR SENDING 4
. = ov

H 107 DATA SET READY 4

i oV

K 109 DATA CARRIER DETECTOR 4

L : oV

N 8 BIT ELEMENT

oV

v HALF DUPLEX

R oV

S DEVICE CLOCK 4

i 9284 H 2V 00 HZ Tbev ¥ 2

U 22C6 3200 HZ

\ 92K28 3520 HZ

VW 92D8 6400 _HZ

‘ X SHIELD

. TM X425

A 21482

1 J1524



41525
ELCC Nallesh Recerincle  type 3014-020  code

PN GEN ADR SIGMAL NAME

A 104 RECEIVED DATA 5

8 Y

. C 89E40 103 TRANSMITTED DATA 5

D 89-39 ov

£ 106 READY FOR SENDING 5
. F oV

H 3 107 DATA SET READY 5

i oV

K 109 DATA CARRIER DETECTOQR 5

L Y

M 8 BIT ELEMENT

N QY

P HALF DUPLEX

R oV

S DEVICE CLOCK 5

T 2412y 1600-H7Z Gwww 12

U 92Cé6 3200 HZ

\ 92K28 3520 HZ

W 9208 6400 HZ

X SHIELD

. TMX425

AZ1507

1 i'
Jarch st




Ji526
ELCC Varilock Recepiacle . tyoe 8016-020  code
FIN § GEN ADR SIGNAL NAME
A 104 RECEIVED DATA 6
B ov
C 89F38 103 TRANSMITTED DATA & .
D 89-37 oV
T 106 READY FOR SENDING 4
£ oV
ri 107 DATA SET READY 6
b oV
K 109 DATA CARRIER DETECTOR 4
L oV
M 8 BIT ELEMENT
N oV
P HALF DUPLEX
R oV
S DEVICE CLOCK 6
1 9784 H v 1606-HZ FCev 2
U 92Cé 3200 HZ
N 922K28 3520 HZ
a4 92D8 6400 HZ
X SHIELD
TMX425 J1526

A21508



ELCO Varilock Receptacle. type 3016-020

J1527

code

=
Z

GEN, ADR

e

 SIGNAL NAME

104 RECEIVED DATA 7

0\

89G36

103 TRANSMITTED DATA 7

89-35

oV .

106 READY FOR SENDING

VA

oV

107 DATA SET READY /

oV

109 DATA CARRIER DETECTOR

7

oV

8 BIT ELEMENT

ov

HALF DUPLEX

oV

DEVICE CLOCK 7

o284 H Ly

1600-HZ 9G.v 2

92C6

3200 HZ

92K28

3520 HZ

92D8

6400 HZ

x|z |<lcl=wl=IvlzizI" -l PP e O >

SHIELD

' TMX425

A21484
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J 1528
SLCO Varlleek Receptacle. tyce 8016-028  code
PIN 1 GEN. ADR, - SICNAL NAME
A 104 RECEIVED DATA 8
B : oV
C 89H34 103 TRANSMITTED DATA 8
D 89-33 Qv
c 104 READY FORSENDING 8
| F oV
i 107 DATA SET READY g
: oV
K 109 DATA CARRIER DETECTOR 8
L oV
M 8 BIT ELEMENT
N 0\,
P HALF DUPLEX
R oV
S DEVICE CLOCK 8
7 9284 4 LY 1400 HZ Jgeov HZ
U 92CH 3200 HZ
N 92K28 3520 HZ
W 22D8 6400 HZ
X SHIELD
TMX425 11528
A21485 Jerch list
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J1529

ELCC Varilock Receptacle type 8016-020 code

PIN § GEN_ADR, SIGNAL NAME
A ‘ 104 RECEIVED DATA 9

8 ov

C 70A4 103 TRANSMITTED DATA 9

D 90-3 oV

IR 106 READY FOR SENDING 9
F ov

H 107 DATA SET READY 9

oV

109 DATA CARRIER DETECTOR 9

oV

8 BIT ELEMENT

(A4

HALF DUPLEX

Qv

DEVICE CLOCK 9

9284 #1v

1600 HZ Geov 2

><€<C—!(ﬁ7c'\3~z;zr—7q;k_.

92Cé6 3200 HZ
Q7K?28 3520 HZ
92D8 6400 HZ
SHIELD
TMX425 J 1529
A21486 Jacklist



TMX245

A21487

J 153
fnCC Voilloch Recevtacle . tyme 80146-070  code
PIN { GEN. ADR ‘ ~ SIGNAL NAME
A 104 RECEIVED DATA 10
B oV
C 90B& {103 TRANSMITTED DATA 10
D 90-5 oV )
£ 106 READY FOR SENDING 10
£ oV
H 107 DATA SET READY 10
J 0\
K 109 DATA CARRIER DETECTOR 10
L oV
8 BIT ELEMENT
N oV
p HALF DUPLEX
R oV
S DEVICE CLOCK 10
T 9284 i{)y 1600 HZ <9¢ e, Mo
U 92C6 3200 HZ
V 92K 28 3520 HZ
W 92D8 6400 HZ
X SHIELD
J1530
Jacklist




41531
ELCO Verilodh Recepiucle  type 3016-070  ccde
PiN § GEN  aln SIGRMAL NAME
A 1104 RECEIVED DATA 11
3 : oV
< 20C8 1103 TRANSMITTED DATA 11
D 20-7 oV .
£ 106 READY FOR SENDING 11
E oV
il 107 DATA SET READY_ 11 ;
A oV i
K 109 DATA CARRIER DETECTOR 11
L oV
Y 8 BIT ELEMENT
P ov
P HALF DUPLEX
R oV
S DEVICE CLCCK 11
] o2pa LY | 1600 HZ Ity di
U 92C6 3200 HZ
vV 92K 28 3520 HZ
W 2208 6400 HZ
X SHIELD
TM X425 3153
A21488 Jack iist



ELCO Varilock Receptacle, tvpe 8016-020 code

J1532

PiN

GEN__ADR

_SIGNAL NAME

104 RECEIVED DATA 12

QY

20D10

103 TRANSMITTED DATA 12

%0-9

oV

106 READY FOR SENDING 12

(Y%

107 DATA SET READY 12

— [T T Mo by (@ {3

oV

109 DATA CARRIER DETECTOR 12

Y%

8 BIT ELEMENT

S

Y

HALF DUPLEX

oV

DEVICE CLQCK 12

9284 HLy

600 HZ Siten (12

92C6

3200 HZ

22K28

3520 HZ

92D8

6400 HZ

Xlz<|lcHe|=m vz =~ b~

SHIELD

TM X425

A21489

Jacklist

J1532



TMX425

- A21490

Jacklist

41533
ELCO Vaorilock Recepracle . type BOI4-070  cede

Piny ] GEN ADR SIGNAL NAAE

A 104 RECEIVED DATA 13

B Y

C 90E40 103 TRANSMITTED DATA 13

D 90-39 0\

£ 106 READY FOR SENDING 13 -
F oV

f 107 DATA SET_READY 13 B

B QY

K 1092 DATA CARRIER DETECIOL 13 g

L oV

A 8 BIT ELEMENTS

N oV

P HALF DUPLEX

R oV -

S DEVICE CLOCK 32

i o2R%4 { Lv 1400 HZ Spov Hp

U 92C6 3200 HZ

v 92K 28 3520 HZ

W 9208 6400 HZ

X SHIELD

J1533




J 1534
Le2C “anilodt Peceptacle. tome COHA-020  crde

iy GCEr LoAD ) SIGHAL NAME

A 104 RECEIVED DATA 14 .
i ov

C 90F38 103 TRANSMITTED DATA 14

D %0-37 ov

£ 106 READY FOR SENDING 14

. oV

J 107 DATA SET READY 14

j oV

£ 109 DATA CARRIER DETECTIOR 14
L Y

HA 8 BIT ELEMENT

g ov

P HALF DUPLEX

P ov

S DEVICE CLOCK 14

i 9204 o LM 1686-HZ “Teen M)

U 92Cé 320C HZ

N4 92K28 3520 HZ

VY 92D3 6400 HZ

A SHIELD

TMX425

A21491

}_rtf_‘!r Fist
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ELCO Vailo

ci_Peceptacle  type

11535

O
D

T

016-020. code

PIN } GEN. ADR SIGNAL NAME
A 104 RECEIVED DATA 15
B oV
C 20G36 103 TRANSMITTED DATA 15
D 90-35 oV
£ 106 READY FOR SENDING 15

| ¢ oV
H 107 DATA SET READY 15
= oV
K 1092 DATA CARRIER DETECTOR 15
L Qv
M 8 BIT ELEMENT
N oV
P HALF DUPLEX
R oV
S DEVICE CLOCK 15
T 92B4 1y 16600-HZ Seev L /63,0 4u /17203
U 9206M 1L 3209H7Z /9. Low it Z
v 92K 28 3520 HZ
W 92D8 6400 HZ
X SHIELD

TMX425

R 20892

J1535



41536
ELOC Naritloo Recepiacie . fyoe 3014-020  code -
FIN 1 GEN. ADR CSIGNAL NAME
A 104 RECEIVED DATA 16
R 10V A
C Q0H34 i 103 TRANSMITTED DATA 16
D 90-33 oV )
e 106 READY FOR SENDING 16
@ - s
107 DATA SET READY 14
§ oV
K 1 109 DATA CARRIER DETECTOR 14
L f ov
M 8 BIT ELEMENT
N oV
HALF DUPLEX
R QV.
S DEVICE CLOCK 16
T 0B4 N~ 1400 HY Syuep T /534 Ak g Jimsh
U 926 ML 3200 HZ (5200 p < i
vV 92K28 3520° HZ
W 92D8 4400 HZ
X SHIELD

. TMX425 11536

A21493




31537
FLCO Varilock Receptacle, type 8016-038  code -
pind JGENADR SIGNAL iNAME
| A 1 100A4 “J03TRANSMITTED DATA 17
5 | to0-3 | ov. ]
C i | 104RECEIVED DATA 17
D Qv -
E 100Bé 105 REQUEST TO SEND 17
F 100-5 oV -~ |
r - 106READY FOR SENDING 17
__ oV
K 107 DATA SET READY 17
L oV
M 100C8 108 CONNECT DATA SET TO LINE 17
N 100-7 oV R
P 109DATA CARRIER DETECTOR 17
R oV ,
S 114 TRANSMIT CLOCK 17
T oV
U 115RECEIVE CLOCK 17
v ov_. - i
125CALLING INDICATOR 17
X ov
v
Z —_ —_
AA
68 |
CccC
DD
EE L
FE oV
HH ) o
JJ ov. o \.
KK S ASYNCRI7 )
L oV
MM SEL CLA 17
NN oV _
re SEL CLB 17 _
RR oV S
SS 1 B SHIELD o ~
17 SHIELD
TMX425 J1537

R 20893 Jucklist




51538
. ) ELCC Varilock Receptacle, type 8016-038 code
PIN | GCENADR SIGNAL NAME
A | T00E40 1103 TRANSMITTED DATA 18 -
B 100-39 1 ov o
i 104 RECEIVED DATA 18
D - oV
E 100F38 105 REQUEST TO SEND 18
F 100-73 oV
H 106 READY FOR SENDING 18
J oV
K 107 _DATA SET READY 18
L ov
M 100G36 {108 CONNECT DATA SET TO LINE 18
N 100-35 )Y
P 109 DATA CARRIER DETECTOR 18
. R oV
S 114 TRANSMIT CLOCK 18 _
T oV ‘
U 115_RECEIVE CLOCK 18
v oV
W 125 CALLING INDICATOR 18
X oV
v
z
AA |
BB _
cC
DD
EE }
FF oV
[ ] HH
JJ ov
KK - ASYNCR 18
LL ov
PALA SEL CLA 18
NN oV
PP SEL CLB 18
RR 0V
55 ,. SHIELD
1T SHIELD
o
TMX425 1538

R 2089‘1 Jucikdist



51539 .
ELCQ Varilock Receptacle  type 8016-038  code

PIN | GENADR SIGNAL MAME
A 101A4 103 TRANSMITTED DATA 19
B 101-3 oV
C 104 RECEIVED DATA 19
D WA
E 10184 105 REQUEST TO SEND 19
F 101-5 oV
H 106 READY FOR SENDING 19
J oV
K 107 DATA SET READY 19
L oV
M 101C8 108 CONNECT DATA SET TO LINE 19
N 101-7 oV )
p 109 DATA CARRIER DETECTOR 19
R oV
S 114 TRANSMIT CLOCK 19
T oV
Y 115 RECEIVE CLOCK 19
v oV
W 125 CALLING INDICATOR 19
X oV
Y
Z

AA

EB

de
DD

EE _ -

FF oV

HH -

JJ ov. )

KK - ASYNCR19

LL ov_

FAM SEL CLA 19

HIN oV

pp SEL CLB 19

PR oV

sS SHIELD B

7T SHIELD

TMX425

R 20895

Jacklist

J 1539



J 1540
ELCO Varilock Receptacle, type 8016-038 code
PIN |GENADR SIGNAL MAME
A 101E40 103 TRANSMITTED DATA 20
B 101-39 oV
C 104 RECEIVED DATA 20
D , oV
E 101F38 105 REQUEST TO SEND 20
F 101-37 oV
i 106 READY FOR SENDING 20
J oV
K 107 DATA SET READY 20
L oV
M 101G36 1108 CONNECT DATA SET TO LINE 20
N 101-35 oV
P 109 DATA CARRIER DETECTOR 20
R ov._
S 114 TRANSMIT CLOCK 20
T oV
U 115 RECEIVE CL.OCK 20
N4 oV
i 125 CALLING INDICATOR 20
X oV
Y
Z
AA
BB
CcC
DD
EE . ;
FF oV
HH
JJ oV
KK - ASYNCR 20
LL ov.
MM SEL CLA 20
NN oV
PP SEL CLB 20
RR oV
SS SHIELD
TT SHIELD
- TMX425 11540
i
R 208%94 Jucklist
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DESCRIPTION OF SIGNALNAMES
TMX 425
LOW/MEDIUM SPEED TELEMULTIPLEXER

RC 4000, TMX 425 telemultiplexer, signal list.

44-RT 612
1:48
Knud S¢rensen

April 1973

This paper contains o complete list of the nemes used for signals

in the logic diograms for the RC 4000 telemultiplexer, TMX 425,

together with a short explanation for each signal name.



SIGNAL NAME REFERENCE

103 TRANSMITTED TMX 23
DATA X TMX 24
TMX 25
- TMX 26
TMX 27
TMX 28
J 1521 to J 1540

104 RECEIVED J 1521 10 J 1540
DATA X TMX 23

TMX 24

TMX 25

TMX 26

TMX 27

TMX 28

RT 612 TMX425

DESCRIPTION

This name represents the 20 data signals
which are sent to the terminals.

The data terminal equipment wili hold
circuit 103 in the binary 1 condition
during any time interval between
characters, and at all other times
when no data are to be transmitted via
the data channel. The data terminal
will not transfer data on circuit 103
unless an ON condition is present on
all of the following four circuits:

105 - Request to Send

106 - Ready For Sending

107 Data Set Ready

108 Connect to Line

This name represents 20 signals.

One from each of the 20 modems.,
Namely, the incoming data from 20
terminals before they reach the level
converfers.

Low level corresponds to a logical "1,

High level corresponds to a logical "0",



SIGNAL NAME REFERENCE DESCRIPTION

105 REQUEST TO TMX 25 This name represents four signals.

SEND X TMX 26 One to each of the four MSTC~modems.
TMX 27 In the cables to LSTC-modems this sig~
TMX 28 nal is strapped to logical 1.
J1537-J1540 High level causes the modem to trans-

mit carrier signal

Low level blocks the carrier signal.

.

106 READY FOR  J 1521 .... J 1540  This name represents 20 signals.
SENDING X TMX 19 One from each of the 20 modems.
TMX 20 They indicate that the modem is
TMX 21 ready to frcnsrﬁit on the line.
TMX 22
- TMX 25
TMX 26
TMX 27
TMX 28

107 DATA SET J 1521 .... J 1540  This nome represents 20 signals.
READY X T™X 19 One from each of the 20 modems.
TMX 20 They indicate that the modems are
TMX 21 connected fo the line.
TMX 22 |
TMX 25
TMX 26
TMX 27
TMX 28

RT 612 TMX425 -2- .




SIGNAL NAME

108 CONNECT TO
LINE X

109 DATA CARRIER
DETECTOR X
\

/

114 TRANSMIT
CLOCK X

RT 612

REFERENCE

TMX 25
TMX 26
TMX 27
TMX 28
J 1537 to J 1540

J 1521 ... J 1540

TMX 19
TMX 20
TMX 21
TMX 22
TMX 34

J 1537 to J 1540
TMX 25
TMX 26
TMX 27

TMX 28

TMX

DESCRIPTION

This name represents four signals,

One from each MSTC.

Signals on this circuit control
switching of the signal conversion

to or from the line.

High level causes the modem to
connect to the communication channel,
Low level causes the modem to dis-

connect from the communication

channel.

This name represents 20 signals.

One from each of the 20 modems

They indicate that the modem receives
the carrier frequency from the other

end.

This name represents four signals.

One from each MSTC~modem.

The condition on this circuit is ON
and OFF for nominally equal periods of
time. A data signal shaii be present on
circuit 103 (Transmitted Data) in

which the transitions between signal
elements nominally occur at the time
of thetransitions from OFF to ON
condition of circuit 114, The transitions
from ON to OFF corresponds to the

centre of the signal elements.




SIGNAL NAME

115 RECEIVE
CLOCK X

125 CALLING
INDICATOR X

1A

2 A

RT 612

REFERENCE

J 1537 to J 1540

TMX 25
TMX 26 .
TMX 27
TMX 28

J 1537 to J 1540

TMX 25

TMX 26
TMX 27

TMX.28

)

TMX 15
TMX 16

TMX 15
TMX 16

TMX425

DESCRIPTION

This name represents four

signals. One from each MSTC-
modem,

The condition on this circuit will
be ON and OFF for nominally
equal periods of time, and a
transition from ON to OFF con-
dition shall n.omincz”y indicate the

centre of each signal element on

circuit 104 (RECEIVED DATA).

MSTC-modem signals.

Signals on this circuit indicate
whether a calling signal is being
received by the modem.

The ON condition indicates that a
calling signal is being received.
The OFF condition indicates that
no calling signal is being received.

{

Transfer status END BUFFER and
INTERRUPT INFORMATION for DEV 1
on 1O BUS 0.

Transfer status PARITY ERROR and
INTERRUPT INFORMATION for DEV 2
on IO BUS 1.




() SIGNAL NAME REFERENCE DESCRIPTION

3 A TMX 15 Transfer status TIME OUT and
TMX 16 INTERRUPT INFORMATION for
DEV 3 on 1O BUS 2.

4 A TMX 15 Transfer status OVERRUN and
TMX 16 INTERRUPT INFORMATION for
DEV 4 on 10 BUS 3.

5A TVX 15 Transfer
VX 16 INTERRUPT INFORMATION for
~ DEV 5 0on IO BUS 4.
16 A TMX 15 Transfer of INTERRUPT INFORMATION
' TMX 17 for DEV 17 and IBB8 ( for 8 BIT: = 1)
O "~ on 1O BUS 16.
17 A TMX 15 Transfer of IBB7 (for 8 BIT: = 1) on
CTMX 17 1O BUS 17.
18 A TMX 15 Transfer of INTERRUPT INFORMATION
TMX 17 for DEV 18 and IBB6 ( for 8 BIT: = 1)
on 1O BUS 18.

RT 612 TMX425 -5-




SIGNAL NAME

19 A

20 A

20 B

21 A

22 A

228

23A

RT 612

REFERENCE

TMX 15
TMX 17

TMX 15
TMX 17

TMX 15
TMX 17

TMX 15
TMX 17

TMX 15

wx@ '

TMX 15
TMX 17

TMX 15
TMX 17

TMX425

DESCRIPTION
Transfer of IBB5 (for 8 BIT: = 1)

and 1BB8 (for 8 BIT : = 0) on IO BUS 19,

Transfer of INTERRUPT INFORMATION
for DEV 19 on IO BUS 20.

Transfer of IBB4 (for 8 BIT: = 1) and
IBB7 (8 BiT: =0) on 1O BUS 20.

Transfer of IBB3 (for 8 BiT: = 1) and
IBB6 (for 8 BIT: =0) on 1O BUS 21.

Transfer of INTERRUPT INFORMATION
for DEV 20 on 1O BUS 22.

Transfer of IBB2 (for 8 BiT: = 1) and
IBB5 (for 8 BIT: = 0) on 1O BUS 22.

Transfer of IBB1 (for 8 BIT: = 1) and
IBB4 (for 8 BIT: =0) on |O BUS 23.




SIGNAL NAME

3.3792 MHz

1.6896 MHz

1.6 KHz

3.2 KHz

3.52 KHz

6.4 KHz

RT 612

REFERENCE

TMX 30
TMX 31

TMX 30
TMX 31

TMX 30
J 1521 to J 1536

TMX 30
J 1521 to J 1536

TMX 30 . _

31521 to J 1540
\/

TMX 30
J 1521 1o J 1540

THMX425

DESCRIPTION

Clock~frequency.

Clock-frequency.

See below.

- See beléw.

See below

The signals 1,6 KHz to 6.4 KHz are
clock frequencies for the LSTC con-
trollers. They are sent fo all con-
trollers so that each terminal ;:cn

select the speed by returning the
proper clock as DEVICE CLOCK,



SIGNAL NAME

50 Hz

6.25 Hz

1.56

8 BIT ELEMENT

8 BIT

RT 612

REFERENCE

TMX 30
TMX 10

TMX 30

TMX 06
TMX 10

TMX 30
TMX 06

J 1521
TMX 06

TMX 14
TMX 04
T™MX 13
TMX 15

veeo J 153§
\\\/cab!e for the terminal, the terminal

TMX425

DESCRIPTION

Clock frequency for the counter
to look after that DSRDY is true
before 300 ms after = NEUTRM

goes high.

LSTC: Clock pulse for the circuit
which inhibits input if input is not
synchronizec; with RC 4000.
MSTC: Clock pulse for ;rhe TIME
OUT cireuit,

Clock pulse for the TIME OUT
circuit (LSTC).

Vhen this line is left open in the

must send and accept 8 bit codes.
With the line shortened to ground,
the terminal must send and accept

5 bit codes.

Indicates that the selected terminal
uses 8 bit codes.
Always true when a MSTC terminal

is selected.



SIGNAL NAME

- 8BIT

RT 612

REFERENCE

TMX 14
TMX 04
TMX 15

TMX425

DESCRIPTION

Indicates that the selected

terminal uses 5 bit codes.




SIGNAL NAME

ACTIVE

- ACTIVE

ADDRESS

ADDRESS

~1

ADDRESS & 8 BIT

wl!

4

-
4

REFERENCE

TMX 02
TMX 04

TMX 02
TMX 01

TMX 01
TMX 04

TMX 01
TMX 02
TMX 04

TMX 04

ADDRESS & - 8 BIT TMX 04

(ADDRESS & - 8 BIT) TMX 04

TMX425

DESCRIPTION

True when a device in TMX 425 has
been addressed. Cleared on the

trailing edge of ENABLE.

The internal representation of 1O
ACTIVATE. Used as strobe pulse in

the Command Register.

The internal representation of 10O

ADDRESS.

See above.

True during the NOT IO ADDRESS
PHASE when 8§ bit codes are used.

/

True during the NOT 10 ADDRESS

phase when 5 bit codes are used.

True during the 1O ADDRESS

phase when 5 bit codes are used.

RN

4

s

-10-



SIGNAL NAME

ASYNCR X

- ASYNCR X

REFERENCE

TMX 08
TMX 07

J 1537 .

TMX 07
TMX 08
TMX 09

... J 1540

TMX425

DESCRIPTION

Same as above,

- ASYNChRonous mode X.
One signal in each MSTC,

Strapped to ground if Asynchronous

transmission mode is wanted.,

~11-



SIGNAL NAME

- BIT REQ X

BUFFER CL

BUS 10

BUS 11

BUS 12

BUS 13

RT 612

REFERENCE

TMX 08
TMX 09

TMX 31
TMX 09

TMX 01
TMX 02

TMX 01
TMX 02

TMX 01
TMX 02

TMX 01
TMX 02

TMX425

DESCRIPTION

This name represents four signals.

One in each MSTC,

= BIT REQuest.

Whenever the buffer system has
answered ;> SER DA RDY, this

clock signal is started requesting

a whole character bit for bit.

422,4 Khz clock

See below.

See below.

See below.

See below.

-12--



SIGNAL NAME REFERENCE DESCRIPTION

BUS 14 TMX 01 See below.
TMX 02

BUS 15 TMX 01 See below.
TMX 02

BUS 16 TMX 01 See below.
TMX 02

BUS 17 TMX 01 See below.
TMX 02
TMX 04

BUS 18 TMX 01 See below.
TMX 04

BUS 19 TMX 01 See below.
TMX 04

BUS 20 TMX 01 See below.
TMX 04

BUS 21 TMX 0] See below.
TMX 03
TMX 04

t

w

RT 612 TMX 4.

-
W



SIGNAL NAME

BUS 22

BUS 23

BUS P

RT 612

REFERENCE

TMX 01
TMX 03
TMX 04 .

TMX 01
TMX 03
TMX 04

TMX 01
TMX 04

DESCRIPTION

See below,

See below.

The signals BUS 10 to BUS P

are the internal representation of

the 1O BUS LINES 10 to 23.

BUS P is the parity of BUS 17

to BUS 23, During IO ADDRESS

BUS 10 to 17 carries the device
address, while BUS 18 fo 23 carries
the command. Possible output data
are carried on BUS 17 to 23 during 1O
TRANSFER, |

-14-



SIGNAL NAME

CALL ITR X

CALL X

CHAR ITR

CHAR ITR X

RT 612

REFERENCE

TMX 12
TMX 17

TMX 25
TMX 26
TMX 27
TMX 28
TMX 12

TMX 1
TMX 16

TMX 11
TMX 15

TMX425

DESCRIPTION

CALLing InTeRrupt X.

This name represents four signals.
One from each MSTC,

They are generated by the interrupt
expander and indicate which ter-
minals wanted to interrupt on

calling indicator,

This name represents four signals.
One from each MSTC.

The modem signal CALLING INDI-
CATOR after passing the level con-

verters.

CHARacter InTeRrupt.

True if at least 1 bit is set up in the
interrupt register O,

Reset on the trailing edge of ENABLE
after the 1TR REG 0 has been selected.

CHARacter InTeRrupt X.

This name represents four signals.

One from each MSTC,

They are generated by the interrupt
expanders if the signal ITR 1 has set up

1 bit in these expanders.



SIGNAL NAME

CH LENGTH 0 X

CH LENGTH 1 X

CLEAR X

- CLEAR X

‘CLOCK X

CONNECTED

RT 612

REFERENCE

J 1537 .... J 1540

J 1537 .... J 1540

TMX 07
TMX 08

TMX 10
TMX 07
TMX 09

TMX 10
TMX 07

TMX 07
TMX 32
TMX 14

TMX 16

TMX425

DESCRIPTION

This name represents four signals,
One in each MSTC. The least
significant bit in the 2 bit code
used to select the wanted numbers

of bits/character;.

Same as above, but the most

significant bit,

bits/character : = 5+ (CH LENGTH 0 X x 2° +
CH LENGTH 1 X x 21).

This name repfesenfs four signals.

One in each MSTC., |

True in a period of 500 us after setting
up transmit or receive mode. Gives the

signal = FILL BUFFER.

Same as above.,
Used to bring the receiver in NOT
SYN MODE,

This name represents four signals. One in each

MSTC. Used to generate the transmit clock in
synchronons mode.

»L-SVTC: True when the seletcted LSTC has

a terminal connected to if,

MSTC: A MSTC is always connected

The interrupt registers are always connected.



SIGNAL NAME

- DA1X..- DA8X

- DATA REC X

DCE READY X

- DCE READY X

DEVICE CLOCK X

RT 612

REFERENCE

TMX 07

TMX 23
T™MX 24
TMX 06

TMX 19
TMX 20
TMX 2]
TVMX 22
TMX 06

TMX 19
TMX 20
TMX 21

TMX 22

TMX 29

J1521 ...
TMX 06

J 1536

TMX425

DESCRIPTION

Represents parallel information out-
puts from the Receiver Unit.

Must be strobed with the signal
RECVD DA RDY.

This name represents 16 signals,
namely the incoming data from the
16 terminals after it has passed the

level converters.

See below.

This name represents 16 ready signals
from the modems.
The three ready signals from each

modem are ored together o give a

DCE READY signal.

Clock frequency for a LSTC.

-17-



C ) SIGNAL NAME REFERENCE DESCRIPTION

DEV INTERRUPT A TMX 16 IO BUS signal for CHAR ITR.
J 1510
J 1511 -

DEV INTERRUPT B TMX 16 IO BUS signal for KEY TR,
J 1510 ’
J 1520

DSRDY X TMX 25 See below.
TMX 26
TMX 27
TMX 28
TMX 10

- DSRDY X TMX 25 This name represents four signals.
TMX 26 One in each MSTC. Internal re-
. : TMX 27 presentation of the V~24 modem signal
TMX 28 DATA SET READY.
TMX 07

RT 612 TMX425 -18-




SIGNAL NAME REFERENCE DESCRIPTION

ENABLE TMX 01 See below.
TMX 02
TMX 03
TMX 06
TMX 10

- ENABLE TMX 01 The internal representation of
TMX 11 IO ENABLE.

. TMX 12

END CH X TMX 08 This name represents four signals.
One in each MSTC.,
Indicates that the last bit of the
character is being transmitted.
In synchronous mode it is the same
as END DATA, but in asynchronous
mode it is delayed fo bit-times

‘ because START-bit and STOP-bit are

added to the character,

- END X ‘ TMX 09 This name represents four signals.
One in each MSTC.
In receive mode (- RECVM: = 0}
decoding of the situation:
INPUT FLAG: =0
OUTPUT FLAG: =0
In tronsmit mode (REQTS: =1)
. decoding of the situation:
| INPUT FLAG: = 1

QUTPUT FLAG: = 1.
RT 612 TMX425 -19-




SIGNAL NAME REFERENCE

END BUFFER TMX 14
TMX 15

END DATA X TMX 08

- END RECEIVE X TMX 05
TMX 06

- END TRANSMIT X TMX 05
TMX 06

RT 612

DESCRIPTION

LSTC: True if the selected LSTC is
strapped up to HALF DUPLEX.
MSTC: In receive mode if the output
is empty.

In transmit mode if both buffers are

empty.

This name represents four signals.
One in each MSTC,
When frue no more valid data bits

are requested from the output buffer,

This name represents 16 signals.
One in each LSTC. They indicate
that the receive operation has been

completed.

This name represents 16 signals.
One in each LSTC. The indicate
that the transmit operation has been

completed.

~20-~




SIGNAL NAME REFERENCE

- EXCHB X TMX 09
TMX 10

EXTENDED STOP X TMX 06
TMX 05

RT 612

TMX425

DESCRIPTION

- EXCHange Buffer X.

This name represents four signals.
One in each MSTC.

True when the situation:

IN PUT FLAG: =1

OUTPUT FLAG: =0

appears.

It will change the buffers and send
interrupt to RC 4000.

This name represents 16 signals.
One in each LSTC.
They generate the stop level between

the write operations,

-21-




. SIGNAL NAME REFERENCE DESCRIPTION

- FILL BUFFER TMX 10 This name represents four signals.
TMX 09 One in each MSTC.

" True during CLEAR-time or when
the CHA-TO (100 ms) monostable
runs oﬁf. It starts the FILL CLOCK.
During CLEAR both MARK buffers
are filled with all "1"s,

After CHA-TO the shifts take place

“only in the input buffer until

. ' INPUT FLAG: =1 (or max. 500 us.).
FIN DEV X TMX 11 This name represents 16 signals.
TMX 15 One in each LSTC. One in each LSTC.
TMX 16 They are generated by the interrupt
TMX 17 ‘  expanders and indicate which terminal

wants to interrupt on termination of an

operation,

RT 612 TMX425 -22-




SIGNAL NAME

HALF DUPLEX

HSCL

= HSCL X

REFERENCE

J 1521 .... J1536
TMX 06

TMX 30
TMX 07

TMX 07

DESCRIPTION

When true (i.e. floating) this
signal indicates that the connected
terminal is connected via a half

duplex line.

High Speed Clock.
3.3792 MC.

See above.




SIGNAL NAME

IBA 1

~1

IBA 2

~1

IBA3

~1

IBA 4

!

IBA S

-l

IBA 6

<!

RT 612

REFERENCE

TMX 05
TMX 09
TMX 13

TMX 05
TMX 09
TMX 13

TMX 05
TMX 09
TMX 13

TMX 05
TMX 09
TMX 13

TMX 05
TMX 09
TMX 13

TMX 05
TMX 09
TMX 13

TMX425

DESCRIPTION

See below.

See below.

See below.

See below.

See below.

See below.

-24 -



SIGNAL NAME REFERENCE DESCRIPTION

IBA7 TMX 05 See below

~1

The signals = IBA1 to 5 IBA 8
are bus signals carrying data from

the TCs to the multiplexer,

Bus signal for the TIME OUT from
the TCs,

Bus signal for the CONNECTED from
" the TCs,

Bus signal for the READY from the TCs.

MSTC: Bus signal indicating END
BUFFER situation.

TMX425 | ~25-




 SIGNAL NAME

- IBA 14

5 BA15

- BA 16

- BA17 X

BB 1toIBB 8

INPUT FLAG X

INTRANSFER X

RT 612

REFERENCE
TMX 06

TMX 10
TMX 14

TMX 10
TMX 14

TMX 15

TMX 10
TMX 15

TMX 13
TMX 15

TMX 09
TMX 10

TMX 06
TMX 05

DESCRIPTION

Bus signal for the 8 BITs from the TCs,

Always true when a MSTC is selected.

Bus signal for the OVERRUN from
the MSTC. '

- Bus signal for the CARRIER DOWN

TMX425

stafus from the MSTC.

Bus signal for DATA SET NOT READY
from the MSTC.

These signals are the inversion of

- IBA'1 to 5 IBA 8.

This name represents four signals.
One in each MSTC. True when the
input buffer is full.

This name represents 16 signals.

One in each LSTC,
It transfers the contents of the 10B

into the transmit/receive register,

-2&~



SIGNAL NAME

INTV DEV X

. INTV X

IO ACTIVATE

IO ADDRESS

RT 612

REFERENCE

TMX 12
TMX 15
TMX 16
TMX 17

TMX 06
TMX 12

J 1510 - BK
J 1511 - BK
TMX 01

J 1510 - BH
J 1511 -BH
TMX 01

TMX425

Rk s o r o v REALY Stk CC

DESCRIPTION

INTerVention DEVice X,

This name represents 16 signals.

One from each LSTC.

They are generated by the interrupt
expander and indicate which terminal
wants to interrupt on operator inter-

vention.

This name represents 16 signals.

_One in each LSTC, It sets a bit

in the interrupt expander when the
LSTC wants to interrupt on operctor

intervention.

10 ACTIVATE.

Output from the Low Speed Data
channel from RC 4000.

This busline signal indicates that the
addressed device has to be selected
and that the device command code has

to be stored.

!YO ADDRESS.

Output from the Low Speed Data
channel from RC 4000.

The signal on this bus line indicates the

selection phase. Device address and

command are con bus lines 1O BUS (0 : 23).

-27 =




SIGNAL NAME

IOB 1 TO IOB 10

10 ENABLE

IO TRANSFER

RT 612

REFERENCE

TMX 04
TMX 05
TMX 09 .

J 1510 - BE
J 1511 - BE
TMX 01

J 1510 - BM
J 1511 - BM
TMX 01

DESCRIPTION

Internal output bus transferring
information from the multiplexer to

the TCs.

10 ENABLE.

Output signal from the Low Speed

Data channel from RC 4000,

The signal indicates the period of the
lb operation, When IO ENABLE =1,
the addressed device must reply to the
bus line signals; when 10 ENABLE =0,

no device must interfere with the channel.

IO TRANSFER.
Output from the Low Speed Data
channel from RC 4000. |

The signal indicates the data phase.

In output operation (WRITE) a Data
Word is available on the bus lines
10 BUS (0: 23). |

In input operations (SENSE) the data
and status word from the selected
device must be gated to the busiines

10 BUS (0: 23).
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SIGNAL NAME

IR 1 X

REFERENCE

TMX 10
T™MX 11

TMX425

DESCRIPTION

This name represents four signals.

One in each MSTC.

InTeRrupt 1 sets a bit in the

interrupt expander in the follow-

ing situations:

1. The buffers are interchanged
during input or output (5 EXCHB

2. No input from the feiepf\one
line has occurred within 1 sec
after the set up of a READ
command, or the input haos been
stopped for 1 sec.

3. The buffe~OVERRUN occurs
in receive mode.

4. The END BUFFER cccurs in
transmit mode.

5. The attached modem fails to
connect within 300 ms, or the
modem signal DATA SET READY

discppears for at least 300 msec.




SIGNAL NAME

KEY ITR

RT 612

REFERENCE

T™X 12
TMX 16

TMX425

DESCRIPTION

KEY lnTeRerf.

LSTC: Interrupt for RC 4000 on
operator intervention.

MSTC: Interrupt for RC 4000 on
calling indicator signal

from the modem.
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SIGNAL NAME

MSCLA
(19.2 KC)

MSCL 8
(38.4 KC)

REFERENCE

TMX 30
TMX 07

TMX 30
TMX 07

TMX425

DESCRIPTION

Medium Speed Clock A,

The frequency is 32 X baud rate A,

Only used in asynchronous mode.

Medium Speed Clock B

The frequency is 32 X baud rate B .

Only used in asynchronous mode.
L]
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SIGNAL NAME

- NEUTRM X

RT 612

REFERENCE

TMX 10
TMX 25
TMX 26
TMX 27 |
TMX 28

TMX425

DESCRIPTION

= NEUTRal Mode X.

This name represents four signals.

One in each MSTC,

The MSTC is set to this mode only by a
SENSE 1 command.

~32-



SIGNAL NAME REFERENCE DESCRIPTION

ODD PARITY - TMX13 True if the character transferred
on the internal input bus (= IBA 1 to

- IBA 8) has ODD parity.

- OPERATING TMX 29 When fow, this signal turns on the
J'1520 operating lamp and indicates to the
operator that at least one terminal

is using the multiplexer,

OUT GATE TMX 06 This name represents 20 signals.

TMX 05 One in each TC.
TMX 10 When a TC is selected it gates the
TMX 09 contents of the buffer register on to the

internal input bus IBA,

OUTPUT FLAG X T™MX 09 This name represents four signals.
TMX 10 One in each MSTC.

True whenever an output buffer is full.

RT 612 | TMX425 -33-



SIGNAL NAME

@
OVERRUN
@
®
o
RT 612

REFERENCE
TMX 14
TMX 15

TMX425

DESCRIPTION

True if both buffers are filled in the

selected MSTC.,



SIGNAL NAME

PARITY ERROR

POW OK

- POW OK

RT 612

REFERENCE

TMX 13
TMX 15

TMX 18
TMX 03
TMX 10
TMX 14
TMX 16

T™MX 18
™X 11
TMX 12

TMX425

DESCRIPTION

True if the character transferred on

the internal input bus has ODD parity.

See below.

Indicates that the supply voltages

are within specified limits.
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SIGNAL NAME

READ

READ & ACTIVATE

READY

- READING

RDYFS X

RT 612

REFERENCE

TMX 03

TMX 06
TMX 10

TMX 03
TMX 06

TMX 14
TMX 16

TMX 09

TMX 10

TMX 25
TMX 26
TMX 27
TMX 28
TMX 08
TMX 10

DESCRIPTION

True when a READ command has

been received.

Generates INTRANSFER during

read operations.

True when the selected TC has com-
pleted the previous operation.
The interrupt registers are clways

ready.

This name represents four signals.
One in each MSTC.
True whenever a character (8 bit) is

being read ocut from the output buffer,

Gives NOT 10 READY to RC 4000.

This name represents four signals.
One in each MSTC,
The modem signal READY FOR SENDING

after it has passed the level converters.

=36~



SIGNAL NAME

- (REC & TR) X

- RECEIVE X

RECEV CL X

RECV CL X

RT 612

REFERENCE

TMX 06
TMX 05
TMX 11

TMX 06
TMX 05

TMX 07

TMX 25
TMX 26
TMX 27
TMX 28

TMX425

DESCRIPTION

This name represents 16 signals.

One in each LSTC.

They set a bit in the interrupt
expander when a LSTC wants to
interrupt on completion of an

operation.

This name represents 16 signals,
One in each LSTC.
True when the LSTC holds a read

command.

This name represents four signals.

One in each MSTC.

Internal RECEiVe Clock.

The trailing edge corresponds to
the bit center.

The leading edge corresponds to the

data shift.

This name represents four signals.
One in each MSTC., ,
Indicates RECEIVE CLOCK from the
connected modem after passing the

level converters,

-37~
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SIGNAL NAME REFERENCE DESCRIPTION

RECVD DA X TMX 25 See below.
TMX 26
TMX 27
TMX 28
TMX 09
5 RECVD DA X TMX 25 This name represents four signals. }
TMX 26 One in each MSTC.
TMX 27 Namely, the incoming data from the
TMX 28 four terminals after it has passed the level
TMX 07 converters,
RECVD DA RDY X TMX 07 See below.
- RECVD DA RDY X TMX 07 RECeiVeD DAta ReoDY.‘
TMX 09 This name represents four signals.
TMX 10 . One in each MSTC.

True whenever a Received Character
is ready from the Receiver Unit,

The length of the pulse is one period

of MSCL.
- RECVM X TMX 10 . RECeiVe Mode X.
TMX 09 This name represents four signals,

One in each MSTC,
True when the MSTC is in Receive Mcde,
i.e. the MSTC is able to accept serial

data from the modem.

RT 612 TMX425 -38-



SIGNAL NAME

- (REMOTE &
CONNECTED)

REQ CH X

REQTS X

- REQTS X

RT 612

REFERENCE

TMX 29
J 1519

TMX 08
TMX 10

TMX 08
TMX 07
TMX 09
TMX 25
TMX 26
TMX 27
TMX 28

TMX 08
TMX 07
T™MX 10

DESCRIPTION

Supply for the Remote  Connected

Lamp on the operator’s panel.

REQuest CHaracter X.

This name represents four signals.

One in each MSTC. A short pulse

of 35 us. Request to the buffer unit.
Is there an output buffer ready fo be

emptied.

This name represents four signals.

One in each MSTC,

Internal representation of the V 24
modem signal REQUEST TO SEND,
Set by the trailing edge of ; WR & TR.
Reset either by a SENSE i

command or by - RREQTS when
the buffer is EMPTY.

Same as above.



SIGNAL NAME

- RREQTS X

RT 612

REFERENCE

TMX 10
TMX 08

TMX425

DESCRIPTION

This name represents four signals.

One in each MSTC.

- Reset REQuest To Send X.

A SENSE 1 command will give 7 RREQTS,
when the buffer is empty.

A READ command gives = RREQTS when
the buffer is empty (EMPTY: = 1),
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SIGNAL NAME

SEL 0-31

= SEL 0-31

SELCLAX

SELCL B X

- SEL DEV X

RT 612

REFERENCE

TMX 02
TMX 16

TMX 02
TMX 03

TMX 07

J 1537 ... J1540

J 1537 ... J 1540

TMX 07

T™MX 02
TMX 04
T™MX 10

TMX425

DESCRIPTION

See below.

‘True when any of the 20 devices is

being addressed.

SELect Clock A X,

This name represents four signals.

One in each MSTC.

When true (i.e. floating) the MSCLA is

selected.

SELect Clock B X.

This name represents four signals.
One in each MSTC.

When true (i.e. floating) the
MSCLB is selected.

This name represents 20 signals.

A select signal for each TC.

- SEL DEV 1-16 are Low Speed
Terminal Controllers. |

5 SEL DEV 17-20 are Medium Speed

Terminal Controllers.
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SIGNAL NAME

- SEL ITRREG 0

- SEL ITR REG 1

SENSE 0

- SENSE 0

SENSE 1

- SER DA RDY X

RT 612

REFERENCE

TMX 02
TMX T1

TMX 14

TMX 02
TMX 12
T™MX 14

TMX 03
T™MX 10
TMX 13
TMX 15

TMX 03
TMX 11
TMX 12
TMX 14

TMX 03
T™MX 10

TMX 10
TMX 08

Y T T, NI e o T A/ 2 70 N L P BN T MR T e A

TMX425

DESCRIPTION

Select signal for interrupt

register 0,

Select signal for interrupt

register 1,

See below.

True when the multiplexer holds

a SENSE command with modifier 0.

True when the multiplexer holds

a SENSE command with modifier 1,

This name represents four signals.

One in each MSTC,

Response signal to REQ CH whenever a
full OUTPUT BUFFER is ready
(OUTPUT FLAG:=1).




SIGNAL NAME REFERENCE DESCRIPTION

SERIAL CL X TMX 07 This name represents four signals.
TMX 09 One in each MSTC,

Serial shift pulse to the input-register,

SERIAL DATA IN X TMX 06 This name represents 16 signals.
' TMX 05 ~ One in each LSTC. ,
They control the serial inputs to the

transmit/receive registers.

SERIAL OUT X TMX 10 This name represents four signals,
TMX 08 ' One in each MSTC.
Serial data output from the output
buffer.
SHIFT OUT X TMX 09 This name represents four signals.
| TMX 10 One in each MSTC.

Only valid in transmit mode (i.e.
REQTS:=1).
True when both INPUT FLAG: 0 aond
OUTPUT FLAG:=0.

~ Starts shift in input buffer to look

after some valid data bits,

RT 612 : TMX425 -43-



SiGNAL NAME

SHIFT PULSE X

- STOP X

- SYN PAT X

RT 612

REFERENCE

TMX 06
TMX 05

TMX 05
TMX 06

TMX 07

TMX425

DESCRIPTION

This name represents 16 signals.
One in each LSTC.
They are the shift pulses for the

transmit/receive registers.

This name represents 16 signals,
One in each LSTC. They are the

outputs from the STOP-one-shots.

-~ SYN PATTERN X.l

This name represents four signals.
One in each MSTC,

True whenever the bit pattern of

the used SYN-character is recognized

in the received data stream.




SIGNAL NAME

TIME OUT

TIME OUT X

TRANSFER

- TRANSFER

RT 612

REFERENCE

TMX 14
TMX 15

TMX 06
TMX 05

TMX 01
TMX 03

TMX 01
TMX 16
TMX 17

DESCRIPTION

LSTC: True if a read or write operation

exceeds 0,65 - 1.3 sec’s.

MSTC: True if no input from telephone
line has occurred within 1 sec.
after the set up of a read command,
or when no input has been detected

for 1 sec.

This name represents 16 signais.
One in each LSTC.
They terminate the read or write

operations when their duration exceeds

0.65 - 1.3 sec’s.

The internal representation of 10

TRANSFER.

Same as above.

~45~
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SIGNAL NAME

TRANSM CL X

= TRANSMIT STOP X

- TRANSMITTED
DATA A X

- TRANSMITTED

DATA B X

TRM CL X

RT 612

REFERENCE

TMX 25
TMX 26

- TMX 27 -

TMX 28
TMX 07

TMX 06
TMX 05

TMX 05
TMX 23
TMX 24

TMX 05
TMX 23
TMX 24

TMX 32
TMX 08
TMX 10

TMX425

DESCRIPTION

This name represents four signals.

One in each MSTC,

Namely, the modem signal TRANSMIT
CLOCK after it has passed the level

converters,

This name represents 14 signals,
One in each LSTC.

They transmit stop on half duplex
lines when the LSTC has no WRITE

command stored.

This name represents 16 signals.
One in each LSTC.

Namely, data for the 16 terminals.

This name represents 16 signals.
One in each LSTC.
They transmit extended stop for the .

16 terminals.

This name represents four signals,
One in each MSTC;

Internal TRansMit Clock.

The trailing edge corresponds to
the bit center.

The leading edge to data shift,

.y




SIGNAL NAME REFERENCE DESCRIPTION

TRMTD DA X TMX 08 See below.
- TRMTD DA X TMX 08 - TRansMitTed DAta X.
TMX 25 This name represents four signals.
TMX 26 One in each MSTC.
TMX 27 The modem signal TRANSMITTED DATA
T™X 28 ' after it has passed the leve! cenverters.
TRMTG DA X TMX 08 This name represents four signals.

One in each MSTC,

TRansMiT Gate Data X,

Set by the trailing edge of REQ CH
if there is -, SER DA RDY.

Reset by END CH.

True during the time a character is

being transmitted.

RT 612 | TMX425 -47-




SIGNAL NAME REFERENCE DESCRIPTION

WRITE TMX 03 True when the multiplexer holds
TMX 06 a WRITE Command.
WRITE & TMX 03 Generates INTRANSFER during
TRANSFER TMX 06 write operations (LSTC).
TMX 10 Generates 5 WR & TR during

write operations (MSTC).

- WR&TRX TMX 10 This name represents four signals,
TMX 08 One in each MSTC. |
TMX 09 ~ WRITE & TRANSFER gated with the

OUTGATE X signal.

= WRITING X TMX 09 This name represents four signais.
TMX 10 One in each MSTC,
True whenever a character (8 bif) is

being written into the input buffer.
Gives NOT 10 READY to RC 400C0.

RT 612 . TMX425
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RCIM4OO DATA SHEET RCSL: 52-AA34L

pp. 1:1
Dec, 1968
ackor
A 3] 401 1 C
’_—_________,
B 2
. o
EZBQQET-DESCRIPTION
The ACLO1 is a 2-input NAND-element
C=- (A 8 B)
SPECIFICATIONS
ELECTRICAL CHARACTERISTICS
Input Loading 1 unit load (each input)
Fan-0Out 10 unit loads
SWITCHING CHARACTERISTICS
Propagation Time td(1) Typ. 18 nS; Max, 29 nS
td(o) Typ. 8 nS; Msx. 15 nS

AA3L ' ACLOY
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Circuit R

Circuit B
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Circuit D
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Circuit F
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Circuit K
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IC3 32
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Circuit M

7400N
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POWER REQUIREMENTS

+5

A PIN. 22 | 40 mA

0

\4 PiN. 21

POWER DISSIPATION: 210 mW

RCLM 400 12 AC40Y RCO834-1

Vv 10767 PCBA Circuit Diggram
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RCIM4OO DATA SHEET RCSL: 52-AAS51

PP. 1:2
June 106¢C
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CIRCUIT DESCRIPTION

The AJ451 is a 9 input rarity generator or parity checker.
The output is determined by

=A@BEOCOIEPE@FEOCEOEEJ

giving a high level at the output if an cdd number of inputs are high.
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SPECIFICATIONS

ELECTRICAL CHARACTERISTICS
Input levels
Input Load
Fan Qut

SWITCHING CHARACTERISTICS
Transition to Logical O
from input A-B-C~D-E-F-G-H
from iﬁput J
Transition to Logical 1
from input A-B-C-D-E-F-G-H
from input J

RCIM4OO standard levels
1 unit load (each input)
10 unit loads

max. 42 n3, min. 22 nS

max. 16 nS, min. 13 nS

.
max, 48 nS, min. 28 nS

- mex., 30 nS, min. 27 nS




Circuit A Circuit E
AC401 AC401
7400N ‘ - 7400N
§I§ Z 1 l4l3 iICZ 6 E 1 13
. b 15 \ 2
. Circuit B Circu.if F
AC401 AC401
7400N 7400N
5 > 3 21 IC1 3 B 1.4
6 ’2 1
Circuit C Circuit G
AC401 AC401
. 7400N - 7400N
;. 3 :3 1] 9 24 N 3 13 11 26
> 2 2{ 25 8 2 12 |
Circuit D Circuit H
‘ AC401 AC401
27 ; 3 10
28 o2 9 |
Circuit J
AJ451
34 1 2] IC3
33 o9 3
32 &8 4
31 V7 5
30 _6 J 61/ ¢ 8 M 1, 41
> : )
39 r5 @ 10 @ >
38 _4 L 11
® 37 03 &—;
36 F2 13
POWER REQUIREMENTS
+3V Circuit K oV pin 21 ’
+5V pin_22 20mA
Cl R1 Power Dissipation : 282mW
22u 1k5
15V
9_\L Circuit L Circuit M
2 T _.1v T @o »20
' RCLM400 1 AJ451, 8 AC401 RC0834-44
A20 173 PCBA Circuit Diagram
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RCIM4OO DATA SHEET : RCSL: 52-AA55

pp. 1:1
Dec., 1968
#Ck50
A 4
}.._____‘
B . 3| 450 1 D
Co—2
CIRCUIT DESCRIFTICK -
The ACLS0 is a 3-inprut NAND-element,
C= ':(A Q B & C)'
SPECIFICATICKS
ELECTRICAL CHARACTZRISTICS .
Input loading 1 unit load (each input)
Fan-out ‘ 10 unit loads
SWITCHING CHARACTZRISTICS
Propagation Time td(1) Typ. 18 ns; Mex, 29 ns
ta(0) Typ. 8 ns; Max. 15 ns

AASS ACL50

R e B B e e g v



Circuit A
. 7410N

Circuit B
4 2 7410N
IC1 12 1

b
I

Circuit C
- 7410N
IC2 12 1. 25

16257
24 2 13
p—

Circuit D

g|g ]; IC1 A 1,12
11 _2 10
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Circuit K

R1
1K5

Circuit L
23 l 19
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8z0
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RCLM 400
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16 4 K JR—
1453 4

Circuit E
7410N

’_____‘
15’2 5

Circuit F
38 4 11 ~ 7410N
3934 ~ 41
&2 IO‘
Circuit G
34
: 4 ] 7410N
3573 2] 1C3 12 1 37
36 2 13
>
Circuit H
26 4 11

7410N

Circuit J

Circuit M
-@—"
POWER REQUIREMENTS o
ov pin 21
+5V pin 22 30 mA
Power Dissipation 166 mW

9 AC450

PCBA Circuit Diagram
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RCIM4LOO DATA SHEET RCSL: 52-AA37
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CIRCUIT DESCRIPTION

The BC4O1 is a bistable element of the D-type with a data-input, a
trigger-input, a reset-input, and a set-input.

S- and R-inputs are superior to other inputs and control the out-

puts Q and -,Q as described below:

S R Q -,Q
0 0 1

0 1 1 0
1 0 0

1 1

‘Not under control by S- and R-inputs.

Any change of Q, when controlled by D- and T-inputs, is initiated at a
voltage level of T, when T changes from logical O to logicel 1, and is
not related to the transition time,

The function is described below:

S R D X¥Q  ¥Q is the output after the transition of T

1 0 0 from 0 to 1
1 1 1 1

AAST BCLO1



SPECIFICATIONS

LT L L T T XY

ELECTRICAL CHARACTERISTICS
Input Loading
D, S
T, R
Fan-Out

SWITCHING CHARACTERISTICS
Min. Set-Time 1)
Min. Hold-Time 2)
Min, trigger pulse width
Max. toggle frequency

Propagation Time,
From trigger to output

From S- and R-inputs
to output

1) To ensure correct storage

td(1)
ta(0)

ta(1)
td(c)

of data,
time > Min. Set-Time. During this time D-input

1 unit
2 unit

load (each input)
loads (each input)

10 unit loads (each output)

20 nS
S nS

50 nS
15 MHz

Min. 10 nS; Typ. 20 nS; Max. 35 nS
Min. 10 nS; Typ. 28 nS; Max. 50 nS

Max, 2

5 nS

Max, 40 nS

D-input

should be set up for &

should remain stable.

2) To ensure correct storage of data,‘D-input should remasin stable for
& time, > Min. Hold-Time, after T has passed the threshold value as T

changes from logical O to logical 1,

AAST

BCLO1



Circuit A
3 _ 6 7474N
o 40
5 o5 210 1] S @A 1, 2
4 o 4 3T
ol & 2, !
IC1
6 o3 1Y
) Circuit B
15 5 6 7474N
40
17 o5 24D 115 enp 1,14
16 o4 34T
o] & 2,13
Ble) >
18 53 1Y
Circuit C

32 p-L 7474N
4

34 )5 21D 1L 5 aC 1,3
3 > 4 317
ol ¢ 24 30
1C3
35 o3 17
Circuit G
1A
ci RI
22u 1K5
15v CircuitH
ov

— - 0

RCLM 400

V10926

Circuit D

10, 6 7474N
> 3
8 , 5 12[0 1] 9 @D 1
9 __4 1] T o
o] 8 2
1c)
7 .3 13
. Circuit E
27 ¢ 7474N
> 2
25 o 5 2[00 1] s ge 1,
2 , 4 1l
of 8 2
1C2
24 , 3 13y
Circuit F
39 4, 6 7474N
. 10
37 .5 2o 1l o gf 1
38 ,_4 i i
of_8 2
IC3
36 , 3 13¥

CircuitJ -

I o 20

POWER REQUIREMENTS
15V PIN. 221 57 mA
oV PIN. 21
POWER DISSIPATION: 295 mW

68C401
PCBA Circuit Diagiam

28

29

40

41

RCO835-1



s
IR IIAIAN
s 54

s

IR WY M

AR R B!

»

G e Y

I AR A A,

ey o J ¥

Wity Vi _.f, ey,

fff?:;f?e; sii.»ri T W !
g .:f!n e

My,

My oy

5:;;«.;5?«»5&:55;?

oy .

so.f.:

oy
Mg, vy

Yy,

BLOB3R

&

;O\
¥
- R
AR ARSI TV RS

< 0o U O w w

YOVY 698071

Vi 698021

W3D 698021  DH 91160

v

]

RC0835-1

RCLM400

6 BC40!

awing

-
L1

ssembly Dr

.

Ja3

pCR

A20 417




RCLM$OO DATA SHEET ~ RCSL: 51-VBGiM

{‘*" . PDe. i
‘ July 1969
Achoh
A 7 ¢ 1,
B, 61404 | 2 X
C 5 L3
D, 4]

CIRCUIT DESCRIPTION

{6 The ACLO4 is a b-input NAND power element. The element has 3 perallel coupled
output terminals, and if possible, the load should be divided equally on the 3
output terminals. The logicel operation of the element is: ‘

X=-(AABACAD)

SPECIFICATIONS

e > > o o e 2 ot o e s

ELECTRICAL CHARACTERISTICS .
Input Loading 1 vnit loed (each input)
Fan-Qut 50 unit loads

SHITCHING CHARACTERISTICS
Propagation Delay: tdl ~ Min. 8 ns; Typ. 18 ns; Max. 29 ns 1)
6 tdo Min. 4 ns; Typ. 8 ns; Mex. 15 ns 1)

NOTE

1) The indicated values for minimm propsgation delay are estimated values for

which the manufacturer of the circuits does not guarantee.

VB61L ‘ ' Achol

e e S Y =2 o TR - e . e e BT .t e v g e - rny




Circuit A
. /440N

Circuit B

7440N

26 . 5
17 -2 51
+5V
Te
22vu
15V
N
RCLM400
A20 185

Circuit D

| 1, 7440N
2504 21 1C3 WWo_emD 1,16
24 4.3 4

Circuit H

R1
1k5

23

Circuit J

18

Circuii E

27 5 13  7440N
28° 4 A
29 ° 3
30 2
Circuit F .
36 5 ] 7440N
b_""—‘
giag 421 IC4 )aé.%F 1 32
33 ° 2 5 |
-

Circuit G

Circuit K
19

Circuit L

POWER REQUIREMENTS

o pin 21
+5V pin 22 77 mA
Power Dissipation : 390mW

7 AC404

PCBA Circuit Diagram

@O > 20
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@  CIRCUIT_DESCRIPTION

The AA 401 is an 8-input AND element. The logical operation of the element is:
X< A B C D E F G H

SPECIFICATIONS

ELECTRICAL CHARACTERISTICS

Input Loading 1 unit load ( each input )
Fan- Out A 10 unit loads
. SWITCHING CHARACTERISTICS

Propagation Delay : td Min. ns; Typ. 26 ns; Max, 44 ns.
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V20093
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Circuit E
Cl R1
22u 1K5
15V

’23

Circuit A

7430 N 7400 N
IC1 8 ; IC5 3 @ A ]%
Circuit B
7430 N ‘ 7400 N
IC2 3 41 IC5 o) 1
5 .
Circuit C
7430N ‘ 7400 N
IC3 8 127 1C5 11 H
13 ‘
Circuit D

32

+5V

PIN 22

POWER REQUIREMENTS

18mA

ov

PIN 21

POWER DISSIPATION 95 mW

Circuit F Circuit G
19 ! @0 . 20

1AA401

PCRA Circuit Diogram
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CIRCUIT DESCRIPTION

T e o e et s s 2t 2t e s o e e

1

The DD402 is & lamp driver for incandescent lamps, type CM330, 14 Vv, 80 mA or
eguivalent. 4

The logical operation of the circuit is: X = -,(A A B). I.e. the lamp will be
1it when A and B are 1.

SPECIFICATIONS ¢

FLECTRICAL CHARACTERISTICS

Input Loading © 1 unit load
Output Drive Capability Max. two CM330, ik V, 80 mA or equi-
valent connected in parallel.

_ Max. Output Loed Current }150 mA

SWITCHING CEARACTERISTICS

Min., Duration of On-Time 1) 10 us
Min. Duration of Off-Time ko us
NOTE

1) On-time is the time the output is O.

VB390 DD402



Circuit A

12V +12v
=V RS Y
R2 R3 R4 4€7
1K8 1K5 180 1/3wW
‘ 1/3w
15, 3 b)
>
160.4 3
R7 % A ] 3
1K
\_3 o1 Q3 2, 4
2N2369 2N2102
L] C3
1K 510 ‘I 150
2 A4 oL 20V
Circyit B
7400N
13 > 3 21ict )
14 4 3
eB 1' 7
—2p 5
Circuit C
7400N
25 . 31 1y 13
24 4] 12
@ C 1. 38
—t 2936
Circuit D
7400N
27 3 8] IC1 10
2, 4] 9
‘ e B }I 40
______2’ 41
+12v - Circuit E H2v
Y - + 5V
R1 POWER REQUIREMENTS
C2 i 1K5 +12V PIN 1 &5mA / LAMP
t) 150 e 220 + 5V PIN 22 132mA
20V 15V 23 ov PIN 2}
Circuit F Circuit G POWER DISSIPATION 495mW
19 @&20
QL pu . e .[: Lamp type: CM 330, 14V/80 mA or equivalent
RCLM400 4DD402 RCO840-2
V11576 -
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DBL02
DB402 ] A
E__;l___u& 0 volt

The DB4OZ2 is a cable driver for up to 5 m cavle with max. 1.25 ohms in the

loop. The driver is equipped with two terminals for twisted pairs.

The operation is as follows:

SPECIFICATICN

ELECTRICAL CHARACTIRISTICS
Input and output levels
Fan-n
Fan-0Out

SWITCHING CHARACTERISTICS

ta1
ta0

VB11L0

A=-3B

RCIM4CO

1 unit load
30 unit loads

Typ. 18 ns; Max. 29 ns
Typ. 8 ns; Max. 15 ns

DBL(2
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V10460

23,3

24 3

29 ,3

30 43

35 .3

36 46

37 o5
38 o4

39 43

I

'I‘:sv

|®0| 20

POWER DiSSIPATION 840 mW

11D8402, 108403

PCBA Circuit Diagram

R1
1K5 Circuit G Circujt A
7440N -28402 7440N _RB“‘OQ
5 5
4] 1C4 [ G 1,19 41 1C1 6 A
B2 —» - ——
2 - 2.20 2
1 3,3 ]
Circuit H Circuit B
7440N _23402 7440N _23402
& 13
IC4 8 H 1,26 L 112§ I1C) 8 B
} 2 325 10
4,3 9
4
Circuit J Circuit C
7440N  _DB402 7440N  _DBA402
5 5
41 1C5 @ J ] > 28 IC2 @g
2 2: 27 2
1 ? 3 1
Circuit K Circuit D
7440N _DBA2 7440M _DB402
13
IC5 8 K 1,32 12 | 1C2 8 D
-9 - —
2¢ 31 10
10 .3 9
Circuit L Circuit E
7440N _QB402 7440N __DB402
5 5
4] IC6 é L 1, 34 41 1C3 6 E
- B—— B
2 2, 33 2
1 g 15 3 1
Circuit M Circuit F
7440N _QB403 7440N _95402
13
1C6 8 M 1, 40 12] IC3 8 F
—»
A 2y 41 10 @
16 .3 9
: I cl POWER REQUIREMENTS
22vu +5V PIN 22 120 mA
Circuit N oV PIN 21

RCG870-1
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260869 HA

030568 PEP .

Circuit A
72710N
4.3 7400N
1C6 9 5ticn 6 A .
5 02 + 4
Circuit B
72710N
6 .3 4 7400N
- ICIN9.  2}icn 3 B
7 =2 3 ]
Circuit C
103 | 4 ‘ 7400N
- icn ):8 @C .
n 2 3
Circuit D
72710N
12,3 | 4 7400N
1C11 11 @D] 1,
13,2 3 ‘
Circuit E
72710N
16,3 | 7400N
IC12 3 E
172
+2v
5V
-8V
cl c2 l];cs
15u 22y 22u
ov 20V i5v _I_ISV
RCLM400
V13439

PCBA Circuit Diagrem

Circuit L

R1
1K5

16 DC 405

Circuit F

72710N
18,3 4 ‘ 7400N
1C12 L. 8 Fy 1,29
Circuit G
72710N
31,3 4D 7400N
- 1IN 9. 1113\ 3 &G} 1.30
32,2 3+ 2
|
Circuit H
72710N
33,3 4 7400N
o 5lic13 6 Hl 1,35
342 3 )+ 4 ’
Circuit J
37.3 74CON
ICI3NL1T e Ji 1 36
38,2 |
Circuit K
72710N
39,3 4 7400N ]
" - 9. 10 |c13>c8 K 41
Ic5 ‘ B
40.2 31+ 9
POWER REQUIREMENTS
12V PIN 11 50 mA
+ 5Y PIN 22| 40 mA
OV PIN 21
Circuit M Circuit N - 6V PIN 2} 70 mA
19 20 POWER DISSIPATION 1800 mW
RCOE97-1
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Circuit C

Circuit D

26 10
- 9

| 8
25 | 13
o 1

| 1C4

I
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|

i 7451 N
24 | 4
o 5

{ 5
23 | 3
S 2

| 1C4

{
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1

| 7451 N
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= 5

I 8
21 | 13
o 1

I 1C3

|
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] 7451 N
220 | 4
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o7 1t 3
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Circuit B
Ic‘ R8
68 k5
15V

L3 Tgow T

1DB406
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POWER REQUIREMENTS

+5V
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RCIM4OO DATA SHEET

RCSL: 52-AA36

Pp. 1:1
Dec, 1968

CIRCUIT DESCRIPTION

The AD4O1 is & 2-input NORelement

>C = -,(A&B)

SPECIFICATION

- e o non En ow T wo B D W2 4B

ELECTRICAL CHARACTERISTICS
Input Loading
Fan-Out

SWITCHING CHARACTERISTICS

Propagatior Time +a(1)
td(0)

AAZS ADLOY

1 unit load (each input)
10 unit loads

Typ. 18 nS; Mex. 29 nS

Typ. B nS; Max. 15 nS



Circuit A
402N A

Circuit B
402N B

Circuit C
7402N  C

Circuit D
7402
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Circuit E
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ﬁ\/ Circuit N
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22u 1k5
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RCLM400
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Circuit G

J402N G

Circuit H
402N

Circuit M

402N

40, 3 | "
41, ]

] 0 i)

POWER REQUIREMENTS

+5V pin 22 49mA

ov pin 21

POWER DISSIPATION: 270mW

12 AD401

Circuit R

20

RC3032-1

PCRA Circuit Diagram
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CIRCUIT DESCRIPTION

- D en G e Sy O O wn On 3 O% 5 63 4= €7 0 GA en

The AJL53 is a Subtraction'circuit, which senzes the difference tetween an
8 bit input byte, and a varisble reference byte strapped on soldering ter-
minals within the circuilt.

The ocutput is given modulo 32 as a one out of 32 decodings. However, only
the values O to 26 are actually represented by an output pin, The output
is low when true.

The output terminal < 32 is true if the true difference lies from 0 to 31.

A trve input at E will enable the circuit. A fals¢ input will keep all
outputs false.

AKT2 AT453 : | o



SPECIFICATIONS

P L T A T

ELECTRICAL CHARACTERISTICS
Input levels
Input loads

Input 2, 8, 32, 128

Input 1, 4, 16, 64

Input E

Fan Out
Output 0-26
Output < 32

SWITCHING CHARACTERISTICS
Propagation delay

AAT2

from E input to logical 1 or O at

output 0-26

from E input to logical 1 at
output < 32

Tfrom E input to logical O at
output < 32

from input 1-128 to logical 1 or at

output < 32

Als3

- RC1LM400 standard levels

L unit loads (each input)
1 unit load (each input)

2 unit locads

10 unit loceads
16 unit loads

max, 80 nS

max. 29 nS

msx. 15 nS

max. 140 nS
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DALSS

i C
12 GROUND

. CIRCUIT DESCRIPTION

The DALSS is & digital output level converier for coupling RCLM400 elements
* to systems utilizing loglc signals (ncminal +5V and -5V). The DALSS mccepts
~ RCIM4OO stendsrd signals at input A and B. The output terminel GROUND mey
e.g. be used for twisted pair wiring.

The logical operstion of the circuit is described in the truth table below.

H denotes the most pesiti;e level and L the most

- Q

negative level.

o kW

=<~ - I s -
== N

LATE DALSS 1




SPECIFICATIONS

. ELECTRICAL CHARACTERISTICS
Input levels, A and B RCIMLOO stendard levels
Input Loading, A and B 1 unit load (each input)
OCutput levels
Output high o A3V > V out > +5V
Output low ' -5V >V out > -6V
Output Drive Capability
Output high 1) Max. -5 mA, V out = +5V
Output low 1) Max. 15 mA, V out = -5V

SWITCHING CHARACTERISTICS
Deley from input to output td+ 2) Typ. 220 nS
() td- 2) Typ. 220 nS

NOTES

.- on e o m

1) The sign is positive when current flows towards the circuit,
2) td+ is the delay, when the output changes to & more positive level,
and td- is the deley, when the output chenges to & more negative level.

Delays sre messured with max. load on the output.

AAT6 o DaksS
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BGY50
ABG450
22 1
]
2
| iO—
20 GEE
19 | Tal B1i3 '
18 i Ta2 B2i4
17 §Ta3 B3}5
16 ‘Ta4 B4i 6
151T7a5 B5t7
14 | Tab6 B6}8
13 | Ta7 B71°
12 |Te8 B8[10
11 iR
CIRCUIT DESCRIPTION

L e L L. Y T Y.

The BGY50 consists of two 8 bit registers A snd B together with control
logic connected to transform 8 interrupt signals into one single inter-
rupt. |

Each register is mede by 8 D-type edge triggered flip-flops.

Transitions from O to 1 on the inputs Tel-Te8 will set flip-flops in the
A register. The output of this register is connected to a wired or gate

and will thus generate a ¢ommon interrupt output.

The signel E will enable the B register to receive the information stored
in reg. A, A parallel transfer is initiated when the two S inputs are both
ones. Reg, B will hold the information till E again goes false.

If a flip-flop in the A register is transferring a cne tc reg. B, it will

not react to transitions on the input until E has gone false,

A logical one at the Reset (R) input will set reg. B to one and reg, A to

zero.

AATL BGLsO : i




SPECIFICATIONS

ELECTRICAL CHARACTERISTICS
Input lo=dings

s, E, R 1 unit load (each input)
Tal - Ta8 - 2 unit loads (each input)
Fan Out
B1 - B8 10 unit loads (each output)
I A wired or output
logical 1 I out max, - 2 mA
logical 0 I out mex, - 16 mA
. A logical 1 generator (1100 chm) in each BGLS50 circuit will allow the I

outputs from 1 to 3 circults to be wire cored, to form a common output.

SWITCHING CHARACTERISTICS
Propagation delays (nS)
from input S to & logical 1 or O

at outputs Bl to B8 nax. 160 nS
from input R to logical 1 or O
at outputs Bl to B8 mex., 55 nS

AATL BGLsSO
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+3,15V
+2,85V
+2,70V
+2, 40V

o -3,60V

-3,30V
-3, 15V
-2,85V
-2,70V
-2, 40V
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CIRCUIT DESCRIPTION

‘ The FFL53 is a voltsge generator producing 12 voltsges with an accuracy
better than 1 0/0.
The 12 voltages are intended to be used as reference levels for voltage

4supervi silon circuits.

AATS FFU53

TR o it ey g S SR P 3 1SOA S gt i e i



ELECTRICAL CHARACTERISTICS
Output impedance

Outputse: 1, 7 0 ohm
- 2, 8 o 9 ohnm
- 3, 9 13 ohm
- L, 10 20 ohm
- 5, 11 22,5 ohm
- 6, 12 27 ohm

Maximum permissible output currents

outputs 1 to 6 +5mA>Tout > -25 mA
outputs 7 to 12 +25 mA > I out > -50 A
Adjustment:

The potentiometer shall be set so that the most negutive referenc@v 6utput
(7) is -3,60 Volts = 0,01 Volt.

£

AAT9 FFL53

0Ny
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CIRCUIT DESCRIPTION

The FFL52 is L comparison circuits designed to vork as & voliamge supervision
circuit able to check upper and lower limits for L voltaeges. )

Each circult has one or two of each of the following inputs:
Sense inputs (81i) to which the supervised voltsge shall be connected,

An internal voltage divider will reduce a nominal input voltage to
3,00 V before it is compered with the reference voltzges.

AAT8 FFLs52 1

L I AT o e e




Reference inputs (+and-) which cormmected to the reference voltages will
give the more positive (+) end the more negative (-) limit.

Supervising & negative voltege for an sccuracy of + 5 0/0 will then
require -2,85 V at the (+) input &nd -3,15V at the {-) input.

Ensble inputs (E). A logical O at one of these inputs will disable the
supervision of either-ﬁhe upper or lower voltage limit in the circuits
connected to it. This feature may be used where the circuit shall super-
vise one of the limits only, e.g. during the switch-on period of the
supervised voltage.

The four outputs (1 to 4) will generate a logicel one if the related circuit
senses &an errcr.
The common output (5) will generate & logical one if one cr more of the cir-

cuits sense an error.

AAT8 FFLs2 v 2



SPECIFICATIONS

ELECTRICAL CHARACTERISTICS

Input loads max. 4 mA
Reference inputs mex. 0,150 mA
Enable inputs 1) logical one max, -0,95 mA

logical zero max. -1,6 mA
Cutput 1 to 4 2)
Logical 1 level Min. 2,5V; typ. 4v; max. S5V
Logical O level Min. -1V; typ. -0,5V; max. OV
Sink current Min, 0,5 mA; typ. 0,8 mA;
Dutput resistence Typ. 200 ohm

Output 5 is the cathodes of 4 1N914 diodes connected to output 1 to k4,

SWITCHING CHARACTERISTICS

Response time (V in = 100 mV) typ. 4O nS
Enable ,elease time typ. 12 nS
NOTES

1) Input 14 1s connected to 3 circuits and will therefore take 3 times
the specified load.
2) The values are valid only when output 5 is left floating.

FFhs2
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CIRCUIT DESCRIPTION

The DDL50 is a gated relay driver with relay.
The relay is activated when the E input is high and the A input has been

low for more than app. 2 sec. The E input is disabled as soon as the relay

is activated, and the realy is then solely controlled by the A input.

AATT DDL451




SPECIFICATIONS

ELECTRICAL CHARACTERISTICS

Input levels

E logical 1 open or V > +4,3V Vmax.= 45,7V
logical O o V<3,5v Vmin.= <10V

A logical 1 V < 40,5V Vmin.= LV
logical 0 V> +1,6v Vmax,.= 10V

Input loeding

E logical 1 mex, -0,7 mA
logical O max. -5 mA

A logiceal 1 - max, =30 uA

. logcial O max, +10 mA

The sign is positive when current flows towards the circuit.
Output current - max., 2A st 30 VIC

'SWITCHING CHARACTERISTICS

Delay for operation mex. % mS
deley for release’ max. b mS
Bounching max, 2 mS
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RCLM400 DATA SHEET RCSL : 52-AAZ07
pp,' 1.1
JULY 1970

Replaces 52-AA93

AA451

1.D

I
C .2 )

CIRCUIT DESCRIPTION

The AA451 is a 3=input AND=element the inputs of which are able

to drive wired~OR~gates consisting of up to 8 inpuis

D=A&B&C

SPECIFICATIONS

LECTRICAL CHARACTERISTICS
Input Loading 4 unif Loads (each input )

Fan out - 10 unit Loads

SWITCHING CHARACTERISTICS
Propagation Time
From A, B, or C to D 1d(1) Max, 60ns
td(0) Max, 44rs

AA209 ABA4E]




- RCLMA400 DATA SHEET

AH452

A L2 452 N\

CIRCUIT DESCRIPTION
The AH452 is a logic inverter,
"B=-A

SPECIFICATIONS

ELECTRICAL CHARACTERISTICS
Input Loading 1 unit Load

Fan out ‘]70 unit Loads
SWITCHING CHARACTERISTICS

. Propagation Time  td(1) : Max, 15nS
td(0) : Max., 22nS

AA173 AH452

RCSL : 52-AA173

pp. =1 21
FEBR. 1970
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RCLM400 7 AA451, 3 And52, | AC40! RC3125-1
R10095 PCBA Circuit Diagram
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