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Despite the care taken in the preparation of this document, NUM cannot guarantee the accuracy of the information it contains and cannot be held
responsible for any errors therein, nor for any damage which might result from the use or application of the document.

The physical, technical and functional characteristics of the hardware and software products and the services described in this document are subject
to modification and cannot under any circumstances be regarded as contractual.

The programming examples described in this manual are intended for guidance only. They must be specially adapted before they can be used in
programs with an industrial application, according to the automated system used and the safety levels required.

© Copyright NUM 1996.

Allrights reserved. No part of this manual may be copied or reproduced in any form orby any means whatsoever, including photographic ormagnetic
processes. The transcription on an electronic machine of all or part of the contents is forbidden.

© Copyright NUM 1996 software NUM 1060.
This software is the property of NUM. Each memorized copy of this software sold confers upon the purchaser a non-exclusive licence strictly limited
to the use of the said copy. No copy or other form of duplication of this product is authorized.
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1 Introduction to UNI-TELWAY

1.1  General Description of UNI-TELWAY

UNI-TELWAY is a communication protocol between Telemecanique units (programmable logic controllers (PLCs),
dialogue terminals, servo-drives, 1020/1040 or 1060 numerical controls, weighing units, etc.).

1141 Purpose of UNI-TELWAY
UNI-TELWAY is designed for two types of applications:

Control of Control and Display Units by a PLC

NUM 1020, Ik
1040 or 1060 | | |0
CNC = ]
UNI-TELWAY
A4 \'"4
i Al:l'.lm.'.ﬂ ] | | =
] ||
|
A NUM 1020,
1040 or 1060
S CNC
Servo-drive XGS Inductel
Man/Machine Dialogue and Supervision Terminals
S N S s s S s s s Operator
° H
B 40 g 00 panel X 2
X L |
W [ Lo o]t o
o | of ofools :
1040 or 1060
CNC
UNI-TELWAY UNI-TELWAY
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1.1.2 UNI-TELWAY Components

The following components are required for a UNI-TELWAY network:

One Master Station

This station supervises the link and monitors operation.
It manages the right to talk of the stations connected.
This station is a TSX series 7 PLC or a NUM CNC.

One to 27 Slave Stations

113 Operation of UNI-TELWAY

UNI-TELWAY allows egalitarian type communication. Messages can be sent:
- from master to slave (a),

- from slave to master (b),

- from slave to slave (c).

Numerical control
Bus manager master station

e
NUM 1020, B 1 e
1040 or 1060 | || | [
CNC zzansanans llics
Ill [l lllllllll IIIII
R
a b
c /\?
Station 1 Station 2 Station 3 Station n

Communications from slave to slave are by two automatically sequenced steps:

- message routed from slave station to master station,

- message automatically rerouted to receiver slave station by master station without action by the master station PLC
processor or application program.

The UNI-TELWAY bus and its UNI-TE protocol coordinate the activities between smart units. They allow:
- intercommunication between applications, e.g. between PLCs (to exchange text blocks),
- intercommunication between the application and system of a unit (e.g. data read/write, operating mode control).

10 en-938880/2



Introduction to UNI-TELWAY

1.2 Communication Architecture

UNI-TELWAY is an integral part of the TSX series 7 communication architecture. This architecture complies with the
OSl| reference model. It features an application layer (UNI-TE) and a network layer (address system) common to
various communication media: PCL console connector, TELWAY 7 network and UNI-TELWAY industrial bus.

7
APPLICATION UNI-TE
3

PRESENTATION
5
SESSION
4

TRANSPORT
3

NETWORK TE NETWORK
2
DATA LINK CONSOLE

1 CONNECTOR
PHYSICAL

TELWAY 7 UNI-TELWAY

The following layers are used by UNI-TELWAY:

1.2.1 Physical Layer
This is the shielded multipoint bus complying with RS485, with a standard data rate of 9600 bauds.

This layer allows interconnection of a maximum of 28 stations over a distance of 1000 m with passive branches of 20
m at most.

1.2.2 UNI-TELWAY Data Link Layer
This layer controls access to the line by the units using a Master/Slave procedure.
A slave unit is identified by its link address(es).

The fixed master allocates the link to each of the link addresses in turn.

1.23 TSX 7 Network Layer

This layer handles routing of messages from source to sink. Each station is identified by a unique address.

1.24 UNI-TE Application Layer

This layer is a list of requests common to all the units (standard requests) or specific to certain units (requests specific
to PLCs or CNCs).

It offers the following services:

- read and write of objects (bits, words, etc.),

- operating mode control (INIT, RUN, STOP),

- bus and equipment diagnostic,
- programme file download and upload.

¢n-938880/2 11
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2 Connecting a NUM 1020, 1040 or 1060 CNC
to the UNI-TELWAY Bus

2.1  Connection Methods
The UNI-TELWAY bus is a shielded line conforming to the RS485 standard.

There are two possible ways of connecting to this bus:
- by direct chaining, without branches to the units (e.g. station b),
- via a junction box (e.g. station c), which facilitates connection of intermediate stations.

<1000 m

<20m

Station a Station b Station ¢ Station d

Both modes can be used together on a UNI-TELWAY bus.

214 Chaining

Inthis case, the subscriber connector or terminal board is directly connected to the main highway of the UNI-TELWAY
bus.

4 N

UNI-TELWAY TSX SCA €2

—— | —

Length<1.5m

NUM 1020, 1040 or
1060 CNC

n-938880/2 13
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21.2 Connection by a Branch Line
In this case, the same type of cable must be used for the branch as for the main UNI-TELWAY highway. The branch

cable length must not exceed 20 m.

The signal continuity, including the shielding, is ensured directly in the junction box.

UNI-TELWAY

—

NUM 1020, 1040 or
1060 CNC

O Q
TSX SCA 50
Q O
Length<20m

213 Special Case: RS232 Connection

An RS232 serial link can be set up between units with this type of interface, for instance units usinga TSX SCA 72
module (see UNI-TELWAY bus reference manual, Telemecanique document TSX D24 004F).

In this case, the link is a point-to-point link using UNI-TE protocols, and no longer strictly speaking a UNI-TELWAY

bus.

14 ¢n-938880/2



Connecting a NUM 1020, 1040 or 1060 CNC to the UNI-TELWAY Bus

2.2 Connection of a NUM 1060

221 Connection to the UNI-TELWAY Bus via the Machine Processor

2211 Connection via the V2 Machine Processor
(-]
LN
o
O Hait
oDs!
o
J:
!
T A
)
o
C,
N 1
¢
] )
9, =)
.2355 '@
3 =
S
: E
(o] i @
Rso‘az kﬂ
: )
1
)
{«] "
Proc Mach
- ]

1 - UNI-TELWAY bus/RS485 connecting cable (see Sec. 4.3)
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2.2.1.2 Connection via the V1 Machine Processor

QHalt

aXm.

»ZO0~Z>» O

"--..

Uni-Telway bus

o
RS 2820

.

Proc Mach
L

1 - TTL output/adapter connecting cable (see Sec. 6.12.21 of
the Installation and Commissioning Manual 938816)
2 - TTL/RS485 adapter (P/N 205201339)
3 - UNI-TELWAY bus/RS485 adapter connecting cable (see Sec. 4.2)
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Connecting a NUM 1020, 1040 or 1060 CNC to the UNI-TELWAY Bus

2.2.2 Connection to the UNI-TELWAY Bus via an IT/Serial Line Card

0o

Jo of

Joo

Joof

N2z 6 —

Joo

WmZ e —r

Uni-Telway bus

Joo

A M Z G

s ~"
°

1T SERIES]
o

1 - UNI-TELWAY bus/RS485 connecting cable (see Sec. 4.3)
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2.2.3 Connection to the UNI-TELWAY Bus via the UCSII Card

Q D 1 3

- T T OO
o Of / sO

®
=
L)
) %
c / @
ke 2
M \
M
| ®
s/ t[]l
g S
2 =)
E A
! L
S\-.uo 2
Q G
tO
)
A { ;
|
o
N
P
U
P
|
"
R
¢ ©
o
uc sit
o

1- TTL out/adapter connecting cable (see Sec. 6.12.21 of
Installation and Commissioning Manual 938816)
2 - RS 232/RS485 adapter (not supplied by NUM)
3- UNI-TELWAY bus/RS485 adapter connecting cable (see Sec. 4.2)
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Connecting a NUM 1020, 1040 or 1060 CNC to the UNI-TELWAY Bus

224 Connection to Another Unit via the Machine Processor RS232 Port

This connection sets up a point-to-point link between two units, i.e. the machine processor and another unit with an
RS232 port.

Snum

O Halt
O Def

XM, - —
Jo ol lo

C
Al
N|
¢
21-._4
o
TIMER
o
s )
E|
R
|
e
[)
TTL
2 Unit with an RS232
portor TSX SCA 72
adapter unit.
. \
RSgZC 1

Proc Mach
o

1 - RS232 connecting cable (see Sec. 4.4)
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2.3 Connection of a NUM 1020/1040

UniTelway bus

1 - UNI-TELWAY bus/RS485 connecting cable (see Sec. 4.3)
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3 Using UNI-TELWAY Links

The UNI-TELWAY links must be declared and configured by NC machine parameters.
Refer to the Parameter Manual for further information on setting the machine parameters.

REMARK The use of a UNI-TELWAY link by a NUM 1020, 1040 or 1060 CNC requires
presence of the Intercoprocessor Exchange Protocol and UNI-TELWAY
functionalities (bits 80 and 81 displayable on the Options page accessed by

and [ o))
3.1  Setting the Parameters of a UNI-TELWAY Link Master Station (P110)

A master station is configured on the NC by machine parameter P110.

Parameter P110 includes eight bytes (NO to N7) whose setting is specified as a hexadecimal value.

3.1.1 Description

The UNI-TELWAY master station settings involve:

- the line assigned to UNI-TELWAY,

- the communication parameters,

- the timeouts,

- the number of slaves,

- the number of the slave to which the NC and keyboard messages are sent.

3.1.2 Detail of the Bytes of P110

Byte NO
Sets the line number assigned to UNI-TELWAY.

In the case of a NUM 1060 CNC, the possible values are:
- H'00' for the machine processor TTL line,

- H'01' for the machine processor RS232 line,

- H'04' to H'O' for the [T/serial line card lines.

In the case of a NUM 1020/1040 CNC, the value is:
- H01' for the serial line.

The serial line card slots and numbers are detailed in Section 3.3.1.

The default value is H'FF': no line assigned to a master station.

Byte N1

Sets the communication parameters.
The settings of these parameters are detailed in Section 3.3.2.

The default value of H'15' corresponds to the standard UNI-TELWAY settings:
- 1 parity bit,

- odd parity,

- 1 stop bit,

- 9600 baud data rate,

- Intel notation format.

en-938880/2 21
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Byte N2

Sets the turnaround time (as a number of characters).

The turnaround time is the minimum time that a unit must wait before beginning to send a message to allow the distant
unit to set itself up for reception.

The turnaround time must be set for the slowest unit connected to the bus.

The default value is H'01': one-character turnaround time.

Byte N3

Sets the envelope timeout (as a number of characters).

If a received frame is recognised as incorrect, the mast considers that transmission ends on expiry of the envelope
timeout.

The default value is H'05': 5-character envelope timeout.

Byte N4
Sets the intercharacter gap (as a number of characters).

When a frame is being transmitted, the characters must follow one another with a maximum time between characters
equal to the intercharacter gap.

The default value is H'05": intercharacter gap of five characters.

Schematic View of Timeouts Set in Bytes N2-N4

Error
detection

Master 4—————» ——p

Slave »l

TR Tl

3
e

TR: turnaround time
Tl: intercharacter gap
TE: envelope timeout

Byte N5
Sets the number of slaves that can be accessed on the network by the master.
The number of slaves is limited to 64 (H'40").

The default value is H'00': no slaves.

Byte N6

Sets the number of the slave to receive messages from the part programme ($n).

The default value is H'FF': no receiver slave.

22 en-938880/2



Using UNI-TELWAY Links

Byte N7

Sets the number of polling cycles during which polling is stopped on a slave that has not answered.
The default value is H'14'.

3.2 Setting the Parameters of a UNI-TELWAY Link Slave Station (P111)
A slave station is configured on the NC by machine parameter P111.

Parameter P111 includes ten bytes (NO to N9) whose setting is specified as a hexadecimal value.

3.21 Description

The UNI-TELWAY slave station settings involve:

- the line assigned to UNI-TELWAY,

- the communication parameters,

- the timeouts,

- the slave numbers (server/client),

- the series 7 address of the unit to which the NC and keyboard messages are sent.

3.2.2 Detail of the Bytes of P111

Byte NO
Sets the line number assigned to UNI-TELWAY.

In the case of a NUM 1060 CNC, the possible values are:
- H'00' for the machine processor TTL line,
- H'01' for the machine processor RS232 line,

H'04' to H'OB’ for the IT/serial line card lines.

In the case of a NUM 1020/1040 CNC, the value is:
- HO01' for the serial line.

The serial line card slots and numbers are detailed in Section 3.3.1.

The default value is H'FF': no line assigned to a slave station.

Byte N1

Sets the communication parameters.
The settings of these parameters are detailed in Section 3.3.2.

The default value of H'15' corresponds to the standard UNI-TELWAY settings:
- 1 parity bit,
- odd parity,
- 1 stop bit,
9600 baud data rate,
Intel notation format.
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Byte N2
Sets the turnaround time (as a number of characters).

The turnaround time is the minimum time that a unit must wait before beginning to send a message to allow the distant
unit to set itself up for reception.

The turnaround time must be set for the slowest unit connected to the bus.

The default value is H'01': one-character turnaround time.

Byte N3
Sets the slave server number.

The slave number is limited to 64 (H'40").

The default value H'00' cannot be used as slave server number.

Byte N4

Sets the slave client number.

The slave number is limited to 64 (H'40").

The default value H'00' cannot be used as slave client number.

Message Receiver Address

T$he five following bytes set the series 7 address (see Sec. 5.1) of the unit to which messages fromthe part programme
($n) are sent.

Byte N5
Sets the receiver network address.

Byte N6
Sets the receiver station address.

Byte N7
Sets the receiver port address.

Byte N8
Sets the receiver module address.

Byte N9
Sets the receiver channel address.

24 en-938880/2



Using UNI-TELWAY Links

3.3 Items Common to Parameters P110 and P111
3.3.1 Serial Line Card Slots and Numbers (NO)

NUM 1060 SERIES I NUM 1060
00| | | [ lo T 0lo '
8 ]4 0 0|0 8 s 10
o] ]5 D ! [ 9 i 5 D
o1 (Dje 0 1ot 1010[e
A :| 6 A 6
U U 1 §° 0 [ §o§ 0 :— -zz UU 13 O
Bm?\gmo |F ole | 1 (B 0o
/. , 4 |
IT/Serial Machine uc sli |T/Sernial Machine
line cards processor CPU line cards processor

NUM 1020/1040

Js

OO
D_A
O Ococo

— 00l
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|
3.3.2 Communication Parameter Settings (N1)

| | I | I 1 { |

Bit7 - v Bit0

A A A T
Parity:
) - bit = 1: parity
Parity type: - bit = 0: no parity

- bit = 1: even parity
- bit = 0: odd parity

Number of stop bits:

Notation format:
- bit = 0: Intel format
- bit = 1: Motorola format

26 en-938880/2

Bit3 Bit2
Data rates 1 0 1.5 stop bits

Bit6 Bit5 Bit4 1 1 2 stop bits

0 0 0 19200 bauds Other value 1 stop bit

0 1 0] 4800 bauds

0 1 1 2400 bauds

1 0 0 1200 bauds

Other value 9600 bauds



4 Wiring Diagrams

41 Wiring Recommendations

Wire with a reduction effect (small loops):

cables applied against the trays and metal parts forming the function frame earth,
- both directions of two-way signals in the same cable (iwisted pair).

Earth the logic signal cable shielding at both ends.

Earth the cable shieldings over 360 degrees:

- fold the bonding braids onto the cables over a length of 1 cm and clamp them in the cable clamp,
- then solder the bonding braids to the earthing pins.

Attachment Location Cable
screw of wiring clamp

Cable

Sub.D connector

Earthing Cable bonding Half-cover Shielding
pin braid
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4.2 UNI-TELWAY Bus/RS485 Adapter Connecting Cable

Solder side 1

0O000O0O0O0
00000000

1 - 15-contact male Sub.D connector
2 - Shielded cable with 2 twisted pairs
3 - 15-contact male Sub.D connector or TSX SCA 50 junction box

Q x
5 38
< Oc
s WO
Qa X790
w3 e
-0 .3
5 V shielded
T(A)/RA) | + & ~ a e +| o |DB
(A) 1 R(A) - / ™ * (B)
T(B) /R(B . —7 * e (DA
(B) /R(B) s s : (A)
. . r . e |OVL
0V shielded & / 2 4
0 V shielded . —f Ll s |OVL
8 J k 8 2
PROTECTIVE | Solder to pSolderto} o | PROTECTIVE
EARTH connector connector, 1 EARTH
shell NUM side shell

A CAUTION

For correct interference suppression, the cable shielding must be earthed in accordance
with the instructions of Sec. 4.1.
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Wiring Diagrams
L ]

4.3 UNI-TELWAY Bus/RS485 Connecting Cable

. 1 2 3
Solder side
/'
ol 8
ols * §°
g o ° ° (o]
o o]
o [o]
[¢] ° o]
6lo° o
[o] 1 o °
g Jo ol 1
\
1 - 9- or 15-contact male Sub.D connector
2 - Shielded cable with one twisted pair and one separate wire
3 - 15-contact male Sub.D connector or TSX SCA 50 junction box
(o]
5 3 5 =3
£a Ea 9 @8
38 3% 28 BE
dn 2H 23 @25
TA) +|oe |2e A /" e14| es5|D®B)+
TB) -|4e (9@ — ® 7 ® 4| D(A) -

RA)+| 6o 4@

RB)-|1e |11e

OV |5 |7 ® e |ovL
/ gor15|2or3
Solder to Soider to
PROTECTIVE connectior 4 s e 1| PROTECTIVE

connectior]
EARTH e NUM side shel EARTH

A CAUTION

For correct interference suppression, the cable shielding must be earthed in accordance
with the instructions of Sec. 4.1.
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4.4 RS232 Connecting Cable

1 - 25-contact male Sub.D connector
2 - Shielded cable with one twisted pair and one separate wire
3 - Sub.D connector depending on station

Solder side
55 ? 13
oD
°0
[+]
°O
%o
oO
00
°O
o
14 |oo
o 1
GND| e -
7
| e
2
RD .
3
RTS| e
cTs| e
5
DTR| &
DSR| e .
o |
DCD | &—
PROTECTIVE | Soider to
EARTH Jconnecto
shell NUM side

L«'Solder to

connector
shell

GND
RD

TD

CTS
RTS
DSR
DTR
DCD

PROTECTIVE|
EARTH

A\

CAUTION

For correct interference suppression, the cable shielding must be earthed in accordance
with the instructions of Sec. 4.1.
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5 Operation of UNI-TELWAY Links

Within the network, the link is managed by the master station, which polls each of the slave stations in succession and
transmits the requests to them.

The master station and each of the slave stations is identified by a unique address.

5.1  Addressing - General

Inthe Telemecanique communication architecture, all message transfers are in point-to-point mode between two logic
entities: the client and the server.

Inthe Telemecanique address system based on the TSX 7 PLC architecture, the addresses (sender and receiver) are
encoded on five bytes:

- network number,

- station number,

- port number,

- module number,

- channel number.

The network number and station number bytes are used to identify the units connected to another network.

Network number
In the future, the network number will give access to other networks.

In a single network environment, it has a default value of H'00'.

Station number

In a multinetwork environment, the station number is used for a unit connected to another network (H'00' to H'OF').

In a single network environment, it has a default value of H'FE'.

Port number

The port number identifies the following logic entities:

System

For communication with preprogrammed functions giving access to the PLC PL7 objects or NUM numerical controls,
the port number is H'00'".

NUM numerical control client application

Port numbers from H'50' to H'5F' can be used for a master station. The port number is always H'50' for a slave station.

Controllers

For communication with all the smart controllers of a PLC, in particular TSX SCM 2116 and TSX SCM 2146 of UNI-
TELWAY, the port number is H'05".

Text block

The port humber is H'10' + the hexadecimal value of the text block number (e.g. TXT3 corresponds to port number
H'13").
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Module number

When a controller port is selected (H'05'), the hexadecimal module number specifies:

The master NC line number

The module number is equal to H'20' + line number (e.g. H'28' corresponds to line 8 of the master NC).

The rack number and the geographic location of the module in the rack on TSX Series 7 PLCs

For instance, H'03' specifies rack 0, slot 3.

That communication is on the same line

Specified by the default module number, H'FE'.

REMARK Forports other than controller ports, the module number is not significant and must
have the value H'00'.

Channel number

When a controller port is selected (H'05'), the hexadecimal channel number specifies:

A logic entity of the controller

The channel number corresponds to the hexadecimal slave station link address plus H'64' (e.g. link address H'07'
corresponds to channel number H'6B').

The subserver master of a NUM numerical control

The channel number is equal to H'63'. The subserver is accessible only to requests H'A2' to H'A4".

A broadcast to all the slaves on the line

The channel number is equal to H'FF'.

REMARK For ports other than controllers, the channel number is not significant and must
have the value H'00'.
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Operation of UNI-TELWAY Links

5.2 Link Management, Message Routing

5.241 Bus Access
The master cyclically polls each station. The configuration specifies the number of link addresses to be polled.
The master polls each link address by increasing order.

A polling message includes three characters, i.e. two header characters (DLE-ENQ) followed by a character
representing the slave station link address.

The slave answer can be:
- an EOT character meaning that it does not have any data to send,
a message (request or report) to be sent to another address.

The lack of an answer within time TE (envelope timeout) means that the station is absent. It is then temporarily deleted
from the polling list.

The envelope timeout TE can be set on the master.

A polling cycle is as follows:

Master

address 1 address i address n

|
!
, Link Link Link
|
I

Link address 1

1 Polling I:>

JEOTL ]
i
[ Link address i poliing [ >
. leor[]
|
!—__I Link address n polling | >

< lEoTC]
I .

' Link address

11 Poliing |___:>

|

|< JEOTI ]

| etc.

en-93888072 33



— onum

5.2.2 Sending a Message

5.2.2.1 Sending a Message from Master to Slave
The master can send a message at any time during the polling cycle. This operation is called selecting.
This message can be a request, a report or unsolicited data.

A message includes:
- two header characters (DLE-STX),
- acharacter representing the link address of the slave to which the message is to be sent,
- acharacter specifying the message length,
- the message body, including:
» distant address (1 address type byte, 5 address bytes),
» the request code followed by the data (1 to 128 characters),
* a control character.

The slave can answer with:
- data indicating the message was correctly received (ACK)
- data indicating the message was received but will not be processed due to a lack of resources (NAK).

The lack of an answer within time TE (envelope timeout) means that the message was incorrect or that the slave was
missing.

Example of message sent from master to 1

Master

I

|

i Link Link Link

i address 1 address i address n
I

[ 1 Linkaddressipolling I >

'< [EOTI ]
| Message to
< link address 1

Jackl ]
I
!:l Link address n polling | >
< lEOTL I
|
| etc.
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Addressing

For master-to-slave communication, the addresses are:

Sender address

This address, encoded on five bytes (see Sec. 5.1} is called distant address:

N S P M C

«}——— Distant address ————Pp»

N: network number,
S: station number,
P: port number,

M: module number,
C: channel number.

Receiver address

This address, encoded on one byte, is the link address of the message receiver.
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5.2.2.2 Sending a Message from Slave to Master
A slave can only send a message when polled by the master.
This message can be a request, a report or unsolicited data.

A message includes:

- two header characters (DLE-STX),

- a character representing the sender link address,

- acharacter specifying the message length,

- the message body, including:
¢ distant address (1 address type byte, 5 address bytes),
» the request code followed by the data (1 to 128 characters),
¢ a control character (BCC).

The master can answer with:
data indicating the message was correctly received (ACK),
- data indicating the message was received but will not be processed due to a lack of resources (NAK).

The lack of an answer within time TE {envelope timeout) means that the message was incorrect.

Example of message sent from i to master

Master

|
|
i Link Link Link
i address 1 address i address n
|
Link address
] 1 polling |:>

< JEOTI |

|
[ Linkaddress ipoling [

< | Message |

[ ack [
I
1 Link address n poliing | >

:< JEOTL 4

| etc.

LN
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Addressing

For slave-to-master communication, the addresses are:

Sender address

This address, encoded on one byte, is the link address of the message sender.

Receiver address

This address, encoded on five bytes (see Sec. 5.1) is called distant address:

N S P M C

—— Distant address ———Ppp»

- N: network number,

- 8: station number,

- P:port number,

- M: module number,

- C: channel number..
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5223 Sending a Message from Slave to Slave

Slave transfers are in two steps, sequenced automatically by the link master:
- sender slave to master (see Sec. 5.2.2.2),
- master to receiver slave (see Sec. 5.2.2.1).

Message from sender slave to master

The sender address is the one-byte link address E of the message sender.

The receiver address (distant address) is encoded on five bytes, with:
- port number = H'05/,
- channel number = H'64' + R (receiver link address).

Message from master to receiver slave

The master converts the address as shown in the diagram below:

Sender Receiver

Station S to master E N|s Hos| m|B+

Master to station R R N|s Hos| m|E+

Receiver Sender

The sender address (distant address) is encoded on five bytes, with:
- port number = H'05/,
- channel nhumber = H'64' + E (sender link address).

The receiver address is the one-byte link address of the message receiver R.
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Example of message sent frometor

Master

Link Link Link Link
address 1 address e address e + 1 address r

Link address

=7 1 polling

< leoT ]

':I Link address e polling I:>

Message for station r ———1

1 AcK | >

[ Message from station € >

< | ACK | |

[ Link address e + 1 poliing [ >

< |[EOTI |

l
I etc.

5.23 Connecting and Disconnecting a Station

5.2.3.1 Disconnecting a Station

When a station does not answer two consecutive polling messages from the master (power failure, physical
disconnection, etc.), it is declared absent.

The master polls the absent stations periodically (once every 10 cycles) to allow them to reconnect.

If the disconnected station is the master, the bus is inoperative.

5.2.3.2 Connecting a Station

If the new station is already included in the master configuration, it is connected automatically by the above mechanism
when it comes on line.

If the new station is not included, it is not detected by the master. It is necessary to configure this station in the master.
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5.3 Frame Coding
5.3.1 General

The general message format is as follows:

Start of . Message | Address . End of
message Link address length type Distant address Data message

The start of message identifier is:
- <DLE> <STX> for a data message
- <DLE> <ENQ-> for a polling message.

The address type is:

- H'00' for a simplified message (not used with NUM numerical controls)
H'20' for a standard message

- H'22' for a service message (request not processed by the server).

The end of message identifier, <BCC>, is the sum modulo 250 of all the bytes between <DLE> and the last data byte
inclusive.

REMARK Any <DLE> character contained in the data field is doubled to ensure character
transparency. In this case, the second <DLE> character is counted when
computing the BCC.

The other parameters are detailed in Sec. 5.2.2.

A message can be represented as follows:

<DLE> <STX> <LINK ADDRESS> <LENGTH

<TYPE> <DISTANT ADDRESS>

<REQUEST CODE> <CATEGORY CODE> <DATA>

- <NPDU>: Network protocol data unit,
- <TPDUs: Transport protocol data unit.
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5.3.2 Selecting Message

The link frame is:

Master

Message : see Sec. 5.3.1

Slave

- <ACK> message correctly received,
<NAK> message not processed,
silence message incorrect.

5.3.3 Polling Message

The link frame is:

Master
<DLE><ENQ><LINK ADDRESS>

Slave

- Message : see Sec. 5.3.1,

- <EOT> no message to be sent,
- silence slave missing.
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534 Examples

5.3.4.1 Message from Master to Slave
Master
=
Al I B 1 e
e (1] |
_]_ i e

- K
e K
i

\ )

From NUM 1060 NC port H'54' to unit 2.

DLE|STXj 02 | L |20 | 00 lFE | 54 | 00 | 00 [ TPDU 128 char |BCC

| T
Link address . Receiver —
Message length . TPDU +6
Standard address type
Distant address : Sender
- Network : default H'00'
- Station . default HFE'
- Port . H54
- Module : H'00' (not significant)
- Channel . H'00' (not significant)
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]

53.4.2 Message from Slave to Master
Master
1 =
A Y B ]
= ‘—:ﬂ | | E
esanassasulllic
S EEstizzzasaat: E_

VAR,
{ )

From unit 1 to NUM 1060 NC port H'5B'.

DLE|STX{ 01 L j20f00 FE, 5B, 00 00| TPDU 128char |BCC

R Eul s M A
L |
Link address :  Sender S
Message length : TPDU+6
Standard address type
Distant address . Receiver
- Network . default H'00'
- Station : default HFE'
- Port . H5B
- Module : H00' (not significant)
- Channel : H'00' (not significant)
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5.3.4.3 Message from Slave to Slave
Master
I L N
o _‘j : o) || |
! T
o | || R
= H Ole) IENEEEREENEN]

—L. < | e
<

From unit 1 to unit 2. Communication is in two steps sequenced automatically by the master system tasks:
- unit 1 to master,
- master to unit 2.

Step 1: Unit 1 to Master

DLE|STX| Ot | L | 20 | OO | FE | 05 | FE | 66 [ TPDU 128 char |BCC

| T
Link address . Sender —
Message length . TPDU+6
Standard address type
Distant address :  Receiver
- Network : default H'00'
- Station . default HFE'
- Port : H'05' (controller port)
- Module . default HFE'
- Channel : H'66' =H64" + H'02' (UNI-TELWAY offset + receiver link address)
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Step 2: Master to Unit 2

Link address

Message length
Standard address type

Distant address

5.3.5

Network
Station
Port
Module
Channel

DLE|STX

02

L |20 |00 | FE | 05 | FE ] 65 | TPDU 128 char |BCC

Receiver _

TPDU + 6

Sender
default H'00'
default H'FE'
H'05' (controller port)
default H'FE'

H'65' = H'64' + H'01' (UNI-TELWAY offset + sender link address)

Special Character Codes

Special characters used in frame codes:

Character ASCII code Meaning

ACK H'06' Message received

DLE H'10' First header character

ENQ H'05' Second header character for a polling message
EOT H'04' No data to send

NAK H'15' Message not processed

STX H'02' Second header character for a data message
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