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1. MAIN CHARACTERISTICS

1.1 Description

The SMX702 is a binary synchronous cawmmications multiplexer
consisting of up to 32 channels, each containing a receiver ard a
transmitter.

The 32 channels are grouped in 4 channels on each hardware board,
which is group-selected by solder straps.

Interfaces on all channels are X.24/X.27 which enables possibil-
ity for connection to the public data network (NPDN), using X.21

‘ call and wait call procedures. -
CPU
Cammmication
lines
I/0 channels
Channels '
P
0-3 _M
Channels | J
‘ —_ 1 4-7 |
Channels
8 - |
=zz=o=s bomm o=
_____ 1 : | Maximm size are 8
R 3 | boards each containing
! | : b {4 channels.
i ! X ] !
\ ! o
e 1
“““ 7 Channels
:::::-1 ';._ ______ ‘J’
® - F——— =4

Figure 1: Expansion from 4 chamnels to 32 channels.
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In all channels the receiver and the transmitter can be cperated
independently and simultaneously under full program control. This .
means that operation in full or half duplex mode is dependent

only on the cammmications structure and the modem equipment in

use.

Data Formats 1.2

The BSC multiplexer transfers information to the CPU through the

normal I/0 channel. The characters are right-justified in the

data word and constist of 6, 7 or 8 bits. The characters are re-

ceived fram the commmnication line in serial way, bit by bit,

with the least significant bit (LSB) received first. The charac- .
ters are transmitted with the LSB first.

Serial Channel 0
transfer
—— ! REC CPu
-} XMT -
Channel 1 COMMON
———— REC L »  LOGICS
FOR 4 -
e} XMT' - .
-/
Channel 2 ' '/ A
—™ REC — ‘ I/0 channel
. parallel
transfer
XMT -t
Channel 3
—_——— = REC
- XMT S—

Figure 2. Data Formats.



PERFORMANCE SPECIFICATIONS ' 2.

2.1

Transmission Speed 2.1

2.2

When SMX702 is connected to a modem, this supplies the receive
and transmit clocks to a channel.

The maximum transmission speed is 9600 bps. The clock fram the
SMX702 can be selected by solder straps to either 1200, 2400,
4800 or 9600 bps, each channel independently. For further infor-
mation about the solder straps refer to 4.3.

Interface Specifications 2.2

All data and control signals between the SMX702 and the modem are

in accordance with the CCITT recammendation X.24, which defines
the interchange circuits

The following circuits are used:

G Signal ground

T Transmit

R Receive

C Control

I Indication

S Signal element timing



~ LOGIC SPECIFICATION

3.1

Channel Selection

The BSC multiplexer has the fixed device code 60 (octal) in all
I/0 instructions.

A DOC instruction will select and allocate one channel to the I/O
bus, and all cther instructions will be routed to this channel as
shown in fig. 3. This will last until another channel is select-
ed.

Channel 0 -

I/0 BUS
DOA
DOB
DIA

Channel 1 >

|

DIB >
Isl
lcl
SKPBZ

O

SKPBN -/ Channel 2

Channel 3

Channel
select
logic

L

DOC

IORST

Figure 3: Channel selection.



The DOC instruction loads the channel select register with the
contents of the specified accumulator.

DOC AC, X
AC
X XX XXX |X|X]|X]|X ]| GrROUP CH |R/X

6 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

3.1.1 __Select GROUP

The channel GROUP is solder strapped on a specified controller

board.
BITS ABSOLUTE
CHANNEL
10 {11 |12 | NUMBERS
ojolo] o-3
ojlol1] 4-7 !
ol1}0] 8-11
ol1l1]12-15 -
1 o] oli6-19 )
) 1 o] 1]20-23
1 |1 0})24-27
1|1 ]1]28-3

3.1.2 Select Relative CHANNEL

The channel nunber is selected within one group. To get the abso-
lute channel nunber add the first channel mumber in the selected
group to the relative channel nunber.



Select R/X - Receiver/Transmitter 3.1.3

BIT 15| Selects: o
0 | Receiver
1 Transmitter]

The last bit in the DOC instruction is used to start or stop a
receiver or a transmitter in a channel by adding an 'S' or a 'C'
modification to the DOC instruction, or to another instruction,

if the receiver or the transmitter was selected in a previous in-
struction.

The same bit is used to select a receivef or a transmitter in
SKIP BUSY instructions. This is used to sense roam in the buffers
(rGfer to 302 a.r]d 303). M ‘

An example will illustrate this channel selection:

Consider a BSC multiplexer consisting of 3 controller boards to
make a total mumber of channels of 12.

For sensing on the BUSY flag in the transmitter in channel 5, the
accumulator for the DOC instruction will look like this:

DOC AC, aMX

AC

X X X X X X X X X xjof{o}j1rto]1 |1

0 1 2 3 4 5 66 7 8 9 10 11 12 13 14 15 .

The channel GROUP is 4-7, and bits 10, 11 and 12 are then 001.



The relative channel mnunber within this group is 5 - 4 =1, and
bits 13 and 14 are then O1.

As the transmitter is selected, bit 15 is a logical 1.

Control of channel 10 by a DOB instruction must have this previ-
ous DOC instruction:

DOC AC, sMX

AC

X X X X X X X X X X{o0o 1 o!l1 o01IXx
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

The channel GROUP is 8-11, and bits 10, 11 and 12 are then 010.

The relative channel number within this group is 10 - 8 = 2, and
bits 13 and 14 are then 10.

This DOB instruction goes for both the receiver and the transmit-
ter, and then bit 15 is not used.



3.2 Receiver Operation 3.2

Eﬁsr, .
BIT

CLEAR IOGIC

BUFFER

SET 2nd
SYN FOUND

NO STOP

e

ASSEMBLE

IN BUFFER STATUS

STORE CHAR
IN BUFFER

Figure 4: Receiver flow diagram.



3.3

A start cammand causes the receiver to monitor the incoming bit
stream continuously until it meets two consecutive SYN-characters

as specified by the program.

It then starts assenbling the incaming bits into characters (6,
7 or 8 bits) and stores them in a buffer (first-in first-out
memory: FIFO) which has roam for 64 characters. As soon as a
character is ready at the output of the buffer, the BUSY flag is

set, and the program can transfer the character to an accumula-
tor.

If the buffer runs empty, the BUSY flag remains low (zero).
The DIA instruction takes the character fram the buffer and loads
it into the specified accumilator, right-justified, and the next

character in the input stream runs automatically upwards in the
buffer.

Transmitter Operation

(o )

PUT REQUEST
TO SEND

Y - OFF

SET DATA
LATE

Figure 5: Transmitter flow diagram.

3.3
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When the transmitter is started, it waits for there to be charac-

ters in the output buffer, which has roam for 64 characters, like .
the receiver.

As soon as these conditions are fulfilled, the transmitter trans-
fers the characters to a bit stream.

Characters are stored fram the program into the buffer by a DOA
camand. If there is roam in the buffer, the BUSY flag is zero
'0', and if there is no roam, the BUSY flag remains high '1°.

3.4 Control Registers 3.4
The data formats in the SMX702 are controlled by a DOB instruc—
tion. First the channel must be selected in a DOC instruction.
DOB AC, SMX
X CHL C T X | X | X SYN - CHAR
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
3.4.1 Character Length 3.4.1
The channel can handle 6, 7 or 8 bit characters, i.e. the bhits in .

a received character are right-justified in the hardware, and
leading bits that are not used are always zero.

The transmitter will only transmit the nmunber of bits in a char-
acter that is specified in the character length.

Leading bits are not transmitted if the character length is less
than 8 bits.
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BITS | CHARACTER | RECEIVED TRANSMITTED

1 |2 | LENGTH CHARACTER CHARACTER

0|0| 6 BITS [0 06 BIT ciAR] |[X X[6 BIT CHAR ]
8 15 |8 15

0 | 1 | NOT USED

0| 7 BITS lo] 7 BIT giar | {X] 7 BIT cuar |
8 15 |8 15

1]1]| 8BITS || 8BIT AR ||[ 8 BIT GiAR |

8 15 |8 15 _

Figure 6: Handling of character length.

Bit 3 is the modem control signal C (control). When this bit is
specified as a logical '1', the signal goes into ON condition.
When taken to a logical 'O', the signal goes into OFF condition.

Bit 4 defines the value of T (transmit data) when the transmitter

3.4.2 C (Control)
3.4.3 T (Transmit)

is not started.
3.4.4 SYN-CHAR

Bits 8-15 specify the character at which the receiver should be
synchronized. This character cannot be selected as all ones, as
this character is the idle state of the line (PAD-character).

When 6 or 7 bit characters are used, the leading unused bits must

be zero.

3.4.2

3.4.3

3.4.4



3.5 Channel Control 3.5 .
3.5.1 Receiver Control | 3.5.1
The receiver is started by an 'S' (start) modification in an I/O
instruction.
If the start modification is put on another instruction than DOC,
the previously selected receiver (or transmitter) is started (re-
fer to 3.2 ard 3.3). R
In the same way a receiver is stopped by applying a 'C' (clear)
modification to an instruction. After a stop cammand the receiver
logic goes into the idle state, and the input buffer is cleared. .
3.5.2

Received Data 3.5.2

When the receiver has started assenbling characters, it stores
them in the input buffer. As soon as the first character is ready
at the buffer cutput, the BUSY flag is raised, and this character
can be loaded into a specified accumulator by a DIA instruction.

If the BUSY flag is raised again, the next character is ready,
etc.

b ac, S ®
AC
0O 0 0 o 0O O 0O O Received Character

6 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
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Example of program part:

DOC @, SMX ; Select Appropriate Receiver
SKPBN, SMX ; Character Ready?
JMP - - - ; NO, Return
DIA 1, MX ; YES, Load It
STA 1, MEM ; STORE It
SKPEN, SMX ; One More Ready
JMP - - - ; NO, Return
DIA 1, X ; YES
etc,

If the BUSY .flag remains low, no more characters are in the buf-
fer at this moment.

If the mput buffer becomes campletely full, an OVERRUN flag will
be set at the next character that is collected fram the input

stream. Then this and the following characters are lost. OVERRUN

is a status information that can be sensed by a DIB instruction
(refer to 3.6).

Transmitter Control

3.5.3

The transmitter is started by an 'S' (start) modification in an
I/0 instruction.

If the start modification is put on another instruction than DOC,
the previously selected transmitter (or receiver) is started

(refer to 3.3 and 3.2).

When the transmitter is started, it waits for some characters in
the output buffer.

As soon as this happens, the transmission starts.

3.5.3



3.5.4

14

In the same way a transmitter is stopped by applying a 'C'
(clear) modification to an I/O instruction. After a stop cammand
the transmitter logic goes into the idle state, the autput buffer
is cleared, and the transmitter sends the value defined by bit 4
in the control register (DOB).

The IORST instruction has the same effect as the stop cauwmard,

but all receivers are cleared, and the control register is clear-
ed.

Transmitted Data ~

When the program wants to start a transmitter, it is advisable to
store same characters in the output buffer first, but it is no
condition as the transmitter waits for the buffer to start the
transmission. After a stop cammand the buffer is empty, and all
64 places can be filled.

The store character function is performed by a DOA instruction.

X X X X X X x X Character to be transmitted

0 1 2 3 4 5 66 7 8 9 10 11 12 13 14 15

Example of program part:
DOC @, SMX ; Select Appropriate Transmitter
SKPBZ SMX ; Is there roam in the buffer?
J¥P - - - ; NO, Return ,
LDA 1, BUF ; YES, Load the Character
DA 1, sMX ; and Store It
SKPBZ SMX ; One nore place?
JVP - - - : NO, Return
LDA 1, BUF+1 ; YES, Load It and
DOA 1, X ; Store It
etc.

3.5.4




3.6
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If the BUSY flag remains high, no more places are free in the
buffer at this moment.

If the output buffer becomes campletely empty, a DATA IATE flag
will be set when the transmitter starts to send the next chara-
cter. DATA IATE is a status information that can be sensed by a
DIB instruction (refer to 3.6).

The transmitter will continue sending the last word until stop-
ped, or until new data is filled in the buffer. '

-Note: The transmitted SYN-characters in the beginning of a block

must be loaded into the transmit buffer by the program.

Status Word 3.6

The status of a selected channel can be loaded into an
accumulator by a DIB instruction.

DIB AC, SMX

0 O 0 O O O O O O

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
ILOverrun
Data Late

Receiver Started
> Transmitter Started
> Same as bit 2
A

R (Receive)

> I (Indication)




3.6.1

I (Indication) 3.6.1

If the modem control signal I (indication) changes fram ON to
OFF, this statusbit will be logical 1 as long as the OFF state
remains.

3.6.2 R (Receive) ’ 3.6.2
If the modem signal R (Receive) changes fram O to 1, this status-
bit will be logical 1 as long as the 1 state remains.

- The signal has same level as the immediate bit level of the data
receiver. .

3.6.3 Transmitter Started, Bit 4 3.6.3
As soon as the specified transmitter has got a start caummand,
this statusbit will be logical 1. When the transmitter is stop~
ped, the statusbit will be logical O.

3.6.4 Receiver Started, Bit 5 3.6.4
As soon as the specified receiver has got a start cammand, this .
statusbit will be logical 1. When the receiver is stopped, the
statusbit will be lcgical O.

3.6.5 Data Late, Bit 6 3.6.5

If the transmitter has been started and at least one character
has been transmitted, this statusbit will be logical 1 if no

characters are present in the ocutput buffer. The statusbit can
be cleared only by applying a stop cammand to the transmitter.



3.6.7
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Overrun, Bit 7

If the receiver has been started and more than 64 characters are
received after syhchronization has been obtained and the program
has not had time to take characters fram the input buffer, this
statusbit will be logical 1. The statusbit can be cleared anly by
applying a stop cammand to the transmitter.

3.6.7






RETURN LETTER

SMX702
Title: Binary Synchronous Commmications RCSL No.:  44-RT2026
Multiplexer - X.21, Reference Manual
A/S Regnecentralen af 1979/RC Computer A/S maintains a continual effort to im-
prove the quality and usefulness of its publications. To do this effectively we need
user feedback, your critical evaluation of this manual.

Please comment on this manual’s completeness, accuracy, organization, usability,
and readability:

.

Do you find errors in this manual? If so, specify by page.

How can this manual be improved?

Other comments?

Name: Title:

Company:
Address:

Date:

Thank you

42-i 1288



¢REGNECENTRALEN
af 1979

Information Department

Lautrupbjerg 1

DK-2750 Ballerup

Denmark

postage
here




