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Document versions
Version Date Description
A 01-2006 - Creation.
B 03-2006 - AGILIGATE PROFIBUS v1.3.
- GSD AGIL0834 v1.4.
C 02-2007 - AGILIGATE PROFIBUS v1.5.
- GSD AGIL0834 v1.5
- Addition of transparent mode
- Addition of MODBUS function 1, 2, and 15
D 11-2007 - AGILIGATE PROFIBUS v1.6.
- GSD AGIL0834 v1.6
- Precision on MODBUS ASCII (83.3.1)
- Precision on MODBUS SLAVE mode (83.3.5)
- Support of Fail Safe mode
- Addition of MODBUS exception Gateway Path Unavailable (Ox0A)
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1. TECHNICAL SPECIFICATIONS

1.1. General characteristics

9.6kbps — 12 Mbps (Auto Baud)

SubD9 female

2 hexadecimal rotary switches

27 bytes of extended diagnostic, 6 LEDs for status
0 — 244 adjustable

0 — 244 adjustable

e
Inputs/Outputs

1 kv

ASIC

Sync, Freeze, fail-safe

SERIAL LINK
Baud Rate 600, 1200, 2400, 4800, 9600, 19200, 38400, 57600 baud

7 or 8 bits

RS232 or RS485

Maximum 1200m copper cable without repeater
(depending on speed and cable quality)

NRZ (Non Return to Zero)

Shielded twisted pair

Femele open style connector 3 contacts
Bus termination resistor 120 configurable by switch

TRANSPARENT MODE

End of frame delmimiter EOF character, known length, on timeout
Transmission Full Duplex

MODBUS MODE
Bus Access Master or Slave

Protocol MODBUS RTU or ASCII

Max number of devices on 32

the network

Transmission Half Duplex, asynchronous

Supported Functions 1,2,3,4,5,6,7, 15, 16 (23 in slave mode)
Number of slave 20 MODBUS Slaves

accessible by the master.

1-247

1- 122 read registers
MODBUS registers 1 - 122 write registers
Max total number of 150

accessible MODBUS
registers

Number of messages 1 - 20 different MODBUS messages
Message trigger Cyclic, On change, Once
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1.2. Electrical characteristics

14 - 30V DC

15W

Open style 2 contacts, femele
Yes

Short cuts protection Yes

1.3. Mechanical characteristics

MECHANICAL

Housing Plastic box
IP20 — rail DIN mountable

120 x 100 x 23 mm (L x W x H)
About 100g

-25T...+70C

0C...+55C

Max. 80%
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2. HARWARD SETUP

2.1. Connectors pin out

] Y] YY)
3 2 1 3 2 1 2 1
N U\ y
— iy v —
USB DIAG RS232 DIAG SERIAL LINK  Power Supply

Draw 1: Connector on top of the enclosure

- Power supply connector:

1 ® pin # Name Description
2 1 VCC DC Power 19-30 V
® 2 GND Ground

- Connector SERIAL:

pin # Name Description
1 ® 1 RY/A R82323 Rece_lve (from' Dgwce to AGILIGATE).
2 ® RS485: non-inverted line: A.
3 ® 2 Tx/B RS232: Transmit (from AGILIGATE to device).

RS485: inverted line: B.
3 GND Ground and shielding

Important : The shielding of the serial cable must be connec  ted to the ground, in order to
guarantee a good EMC behaviour.

- Connector RS232 DIAG

1 ® pin # Name Description
5 ® 1 Rx Receive (from Device to AGILIGATE)
2 TX Transmit (from AGILIGATE to device)
3|10 3 GND Ground
2876 \AANNANY
- J - J
' g
PROFIBUS I/0, Digital, Analogue

Draw 2: Connectors on bottom of the enclosure

PROFIBUS connector

Pin # Name Description
3 B PROFIBUS line B
5 GND_ISO Isolated ground
6 5V_ISO Isolated 5V DC
8 A PROFIBUS line A

I/O Connector (optional)

110 Pin # Name Description
2 ® 1 AN+ Analogue Input 4/20 mA or 0/10 V DC, depending on wiring
3 ® 2 AN- Analogue Input OV signal
3 E_TOR+ Isolated Digital Input.
410 4 E_TOR- Isolated Digital Input OV.
5 ® 5 S TOR Digital Output (Contact relay)
61 6 S TOR Digital Output (Contact relay)
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2.2. LEDs
1 2
3 4
5 6
LED # Nom Description
1 Power ON Fix Green when the gateway is powered.
2 Bus Fault Fix Red if PROFIBUS is not in DataExchange state.
3 Diagnostic Fix Yellow in case of Extended PROFIBUS diagnostic.
4 RUN Blinking at 2Hz when the gateway program works properly.
5 TxD MODBUS Yellow when the gateway is sending a message on serial link
6 RxD MODBUS Yellow when the gateway is receiving a message on serial link

2.3. Selection of the PROFIBUS address

Use the 2 rotary switches to select the PROFIBUS address of the AGILIGATE. (AGILIGATE default
factory setting is with address 3p):

20N\ X10

%@:}% —— X10 (hexadecimal) to select the most significant bits of the PROFIBUS address

6812

c07 >\ X1
SQ/@%’; —» X1 (hexadecimal) to select the less significant bits of the PROFIBUS address
AU

6812

PROFIBUS address must be set to a value between 0x01 and Ox7E (126p). Beyond, the address is et
to OX7E.

2.4. Selection of RS232 vs. RS485

Select the electrical interface mode of the serial communication by using the DIP switch #1
(AGILIGATE factory setting is RS485):

Switch #1 : RS (RS232/485 mode)
Position Description
ON RS232
OFF RS485
RS232 Mode:
i Tx RX
Serial > Serial
equipment | Rx TX| equipment
Gnd Gndl

RS232 serial connection

This mode allows communication only between 2 equipments (point to point connection).

Important : With RS232 mode, please make sure that the RS485 termination resistor is disabled
(DIP switch #2 OFF).

22/01/2008 INSTALLATION GUIDE 7141



GAGI LiCOM’ , L28060°
: | AGILIGATE PROFIBUS DPVO — SERIAL ]
RS485 Mode:
A /[ A
Serial Serial
equipment Ijlzovv SS 120vv|:| equipment
B B
/7
A B A B A B
Serial Serial Serial
equipment equipment equipment

RS485 serial Network

This mode allows communications with multiple devices on a same bus. RS485 has better advantages
comparing the RS232 (noise safe, network length up ...).

2.5. Bus termination resistor

RS485 requires a 120 resistor (bus terminator) connected at each sides of the bus (see example en
81.4). To connect the built-in resistor, the DIP switch #2 must be at position ON. (AGILIGATE factory
setting is termination disabled):

Switch #2 : RT (bus termination resistor)
Position Description
120 termination
ON connected
OFF Disabled

Important : when using RS232 mode, please make sure to disabl
resistor.

e the RS485 bus termination
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3. SOFTWARE SETUP

3.1. Configuration tool for PROFIBUS DP Master

The setup of AGILIGATE PROFIBUS — SERIAL is done using the configuration tool of the PROFIBUS
network. The configuration is automatically sent to the PROFIBUS slaves (AGILIGATE PROFIBUS)
during the network initialisation phase.

The detailed configurations hereafter was created as examples using the PROFIBUS configuration
tools from third party vendors, "Console" of Woodhead and "HW Config" of SIEMENS. However the
principle is the same with other PROFIBUS master co  nfiguration tools of the market place.

3.2. Include AGILIGATE into a project

Before to continue, it is mandatory to create a project into the third party configuration tool. The project
must include a PROFIBUS network and a master port.

3.2.1. Import the AGILIGATE GSD file into the third party
configuration tool.

This GSD file allows you to use the AGILIGATE as a PROFIBUS slave device. It is named
AGIL0834.GSD and it is located in the distribution CD AGILICOM provided with the hardware
package. It is necessary to import this GSD file into the third party configuration PROFIBUS to have
the AGILIGATE device appearing in the list of slave devices to be included on the network.

= W CROFBUSDP
- @[ Actionneurs
# 2] Appareils de coupure
= (0 Autres appareils de terrain
@] Géndal
Entrainements

Régulateur
Codeur
MC/RC
Fouteur

2 word outputs
4 word outputs
2 word outputs
16 word outputs
32 word outputs
B4 word outputs
g AGILPLUG V1.3

[ - P FO [ty

HW Config, Siemens

a8 Bl=]s

=) Device Library
=8 DR (GaD)
-8 AGILICOM SARL

S (L O : AGILIGATE
= @@ AGILIGATEV1.5 i+l applicom international
Module universel . 'ﬁ
1+ 5T
1 word input 7
2 word inputs o+ "E ucs
4 word inputs 1+ -.E wnodhead Software & Electronics
8 word inputs
16 word inputs
32 word inputs
B4 word inputs
1 wiord output

_ﬁ Dievice Libran ]Eﬁs Hetwark, Detectinn]

Console, Woodhead
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3.2.2. Insert AGILIGATE into the network configurat  ion
The different stages are as follows:

- For the list of PROFIBUS devices, insert AGILIGATE on the network.

- Setup the appropriate PROFIBUS address of the AGILIGATE (this value must match with the one
configured on the AGILIGATE hardware (2 rotary switches)

B : Bee

ol T ffichage. Gils, Fenflte fe B e
Dlle(5 (@) &] o) siel B % vl bl & =B/ 2]

-~ = = = + # Profibus, Master -Station: 001 - 187.5 khits/s
|| |
[ Fsanas ~ = B Configuration {configni )
ElcPuais: , F i) PFES-PCI - PFES-PCI-0000
Jui P e e ) P oot st 5]

Propriétés - Interface PROFIBUS AGILIGATE

General Canfiauralion | hessaging Perameters | Parameters | Modules Corfiguration |
 Device Desig
@ Généidl  Paraméties ]

Tepic Name : [TOFICA

Adresse. BE - —_— A | Station ma v Active Configuration : [V
S8 B[=|4| 8 s j
Yilesse de transmission 187.5 kbits/s =3 Deviee Lbrary |
DP (G30)
= B nallicom saL * General Prapetties i

Soustéseau - S N "

T - B aaicae [ Hame [ alue | Uit J=|

. R v - ¢8 applicom international - ETRe e
<

i e w & st
topistés el 8 Ucs
| PROFIBUSIT): Aéccan il Effac # o8 woodhead Software & Electronics

Adresse PROFIBUS | [§ Mod i
I

| Dieseription : [This option must be activated when the device belongs to anather [
master in the netwark. This other master inifislizes the device |

and peforms the data exchange with this slave. However, via the

[

Annuler Aide 0K | Cancel
£ Device Libray | Wi Network Detection T

HW Config, Siemens Console, Woodhead

Note: The communication baud rate of AGILIGATE is automatically defined according to the
configuration of the PROFIBUS DP master.
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3.3.

3.3.1.

AGILIGATE parameters

General parameters

Once AGILIGATE is inserted into the PROFIBUS network configuration, it is necessary to configure

the first 6 parameters.

HW Config, Siemens

Those parameters are:

= # PROFIBUS Master - Station: 000

- 2.6 khitjs

] g [005] Station: 005 AGILGATE ¥1.5

[005] - AGILIGATE V1.5

General Ennf\guratiﬂn] G5O Information Parameters I Modulez Ennliguratinn]

Baud rate
Data bits
Stop bitz and parity bit
Timeout
Protocol selection
Estended diagnosis

Fill-in unused bytes
Add frame counter
AGILIGATE Master/Slave

T v
User defined EOF character

Tt
19200 Baud
i
1 stop bit/even parity
500 ms
ModBus RTU
Enabled

= ar Ol
]
Disabled
Disabled
Slave

Console, Woodhead

Name

Description

Possible values

Baud rate

600

1200

2400

4800

Baud rate of the serial link (in bits/s)

9600

19200

38400

57800

Data bits(*)

Number of data bits

7

8

Stop bits and parity bit (**)

No parity / 1 stop

No parity / 2 stops

Number of stop bits and parity bit specification

Even parity / 1 stop

Odd parity / 1 stop

Timeout

10 ms

100 ms

Timeout on serial link in reception

500 ms

1000 ms

Protocol selection

MODBUS RTU

Mode selection

MODBUS ASCII

TRANSPARENT

Extended Diagnosis

Enable or disable PROFIBUS extended diagnosis

Enabled

Disabled

(*) In MODBUS RTU, data are coded on 8 bits. In MODBUS ASCII, data are coded on 7 bits. In those
modes, parameter "data bits" is ignored.

(**y In MODBUS ASCII, if there is not parity bit ("No parity”), others MODBUS equipments on the
network must be configured with 2 stop bits.

22/01/2008
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3.3.2. Setup AGILIGATE in TRANSPARENT mode

In this mode, data exchange is full duplex on the serial link, without any master / slave relation.
Frames detected over the serial link are immediately transferred to the PROFIBUS inputs, starting at
the offset 0. Also, if a serial frame format is detected in the PROFIBUS outputs, it is immediately
transferred to the serial link. In order to do so, it is necessary to define how frames are delimited.

To setup AGILIGATE in transparent mode:
- Set the parameter "Protocol selection” on "TRANSPARENT":

S > I

HW Config, Siemens Console, Woodhead

- Then setup parameters dedicated to transparent mode:

— > >

HW Config, Siemens Console, Woodhead

Name Description Possible values
NULL (0x00)
SPACE (0x20)

LF (0x0A)

CR (0x0OD)
EOF delimiter (1) Defines how a end of frame will be detected CRLF

LF CR

User defined
Length in 1st byte

On timeout (2)

Fill-in unused bytes (3) Defines if unused bytes in PROFIBUS inputs frame Enabled
Y must be modified in end of frame character .

Disabled

Defines if a f ter is added at the beginning of Enabled

Add frames counter (4) efines if a frame counter is added at the beginning o

PROFIBUS inputs and outputs frames .

Disabled

ASCII of the end of frame character (when "EOF 010 255

User defined EOF delimiter" = User defined)

(2): If this parameter is set on User defined, the end of frame character taken into account is the one
specified by parameter "User defined EOF". If it is set as on timeout, the reception timeout taken is the
one defined in the serial link configuration.

22/01/2008 INSTALLATION GUIDE 12 /41
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(2): When "EOF delimiter" is set to on timeout, only detection of frames received from serial line is on
timeout. On PROFIBUS side, 1st byte must be used to specify the length of received/sent frame
(cf. 83.4.1).

(3): When "EOF delimiter" is set on length in 1st byte or on timeout, the filled value is 0x00.

(4): This counter is used as a trigger:

(0]

If this parameter is enabled, 1% byte of PROFIBUS outputs must be a counter incremented
each time data are available and must be sent. Relevant data begin at 2" byte. Otherwise, the
frame is copied from the 1% byte as soon as a change on PROFIBUS outputs is detected.

If this parameter is enabled, 1st byte of PROFIBUS inputs is incremented each time a new
frame was received on serial link. Useful data are copied following this counter. Otherwise,
received frame is copied from the 1st byte.

Note: Each principle in TRANSPARENT mode is detailed in §3.4.1.

3.3.3. Setup AGILIGATE as Master MODBUS

To use AGILIGATE as Master MODBUS, proceed as follows:

Adjust first of all parameter "Protocol selection” on "MODBUS RTU" or "MODBUS ASCII"
depending on the protocol used.

Select then the parameter "AGILIGATE Master/Slave " on "Master" (by default ASCII"
AGILIGATE is configured as a slave).

— >< —

HW Config, Siemens Console, Woodhead

Then setup general parameters dedicated to MODBUS master mode: "CRC/LRC" and
"Retries"

L — —
L —
L —
HW Config, Siemens [ ———— —
Console, Woodhead
Name Description Possible
values
CRC/LRC Defines if CRC (MODBUS RTU) or LRC Enabled
(MODBUS ASCIl) must be controlled Disabled
0
Retries Number of iterations before signalling a timeout ;
3

22/01/2008 INSTALLATION GUIDE 13/41
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- Then setup the different scenarios in order to define the different Modbus commands to be
sent as well as how AGILIGATE is going to send them:

HW Config, Siemens

The parameters of a scenario are as follows:

Console, Woodhead

Nom

Description

Valeurs possibles

MODBUS Function

MODBUS command to be sent
(NOP means that the current scenario
and the following are disabled)

NOP (0x00)

Read coils (0x01)

Read coils (0x02)

Read registers (0x03)

Read registers (0x04)

Write coil (0x05)

Write register (0x06)

Read status (0x07)

Write coils (OxOF)

Write registers (0x10)

Passe-trame (0x7F)

Slave address

Address of Modbus slave receiving the
command.

1 to 247 included

The command can be sent: Each cycle
- Cyclically (timer
Frame trigger - O)rll chanygé of ve)llue of On change
PROFIBUS output registers Only once
- Once at power up
100 ms
500 ms
1s
) Period of timer to send the command 5s
Cycle Time (only if Frame trigger = Each cycle) 10s
30s
60 s

Polling (= no delay)

Address of 1st bit
or reg

Address of 1% MODBUS bit or register

0 to 65535 included

Qty of bits or
registers (*)

Number of MODBUS bits or registers to
be exchanged

0 to 800 included

(*) : For one scenario, it is possible to set a maximum of 50 registers with functions 3, 4 and 10 or a
maximum of 800 bits with functions 1, 2, 15.

22/01/2008
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It is possible to configure up to 20 scenarios.

For example:

\ 4

SCENARIO 1

Function Read (0x03)
> From Modbus slave address 1
Every 1s
Read 2 registers from address 0 in the
slave.

HW Config, Siemens

\ 4

SCENARIO 2

Function Write (0x10)

To Modbus slave address 3

Up on change of value

) Write 1 register from address 2 in the
slave.

J

Console, Woodhead

3.3.4. Generic master mode: PASS-FRAME function

This mode allows data exchange in transparent mode between PROFIBUS and the serial link.
However, AGILIGATE must behave as a master, so it always has to send a request first. Then, the
slave can reply. This data exchange mode is possible when AGILIGATE is configured as a MODBUS
master. For each scenario, it is possible to choose function 0x7F (pass frame). This function is not a
MODBUS function. It is specific to AGILIGATE.

It allows AGILIGATE to send on serial link a frame made of some bytes received from the PROFIBUS
outputs. If a reply is required, it is possible to specify the number of bytes expected. Received bytes
are then copied into PROFIBUS inputs.

Example : the following scenario is configured:

- MODBUS Function = Ox7F

- Slave Address =1

- Frame Trigger = Each cycle

- Cycle Time = 500ms

- Address of 1st bit or reg = 0x0007 (used with PASS FRAME function to specify number of
bytes waited in response)

- Oty of bits or registers = 0x0008 (number of bytes to send on MODBUS)

22/01/2008 INSTALLATION GUIDE 15/41
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AGILIGATE
Transmission of the 8 PROFIBUS
outputs bytes over the serial link
Outputs » | Equipment understanding
the message made by the
8 bytes
Inputs <
Response containing 7 bytes: copy
of the 7 bytes to PROFIBUS inputs

Serial link

If no reply is detected before the configured timeout, or if more bytes or less bytes are received, an
error is triggered.

If no reply is required, the parameter "Address of 1st bit or reg" must be set to 0.

3.3.5. Setup AGILIGATE as Slave MODBUS

To use AGILIGATE as Slave MODBUS, please proceed as follows:

- Select the parameter "AGILIGATE Master/Slave " on "Slave" (by default AGILIGATE is
configured as a slave).

- The MODBUS slave address of AGILIGATE is in the field named "Address in slave mode "

— - >

HW Config, Siemens Console, Woodhead

- Adjust parameter "CRC/LRC" (CRC control enabled in RTU mode or LRC control enabled in
ASCII mode:

When configured as a Slave MODBUS, AGILIGATE supports the MODBUS functions 1, 2, 3, 4, 5, 6,
7, 15, 16 and 23. An exception message is sent when using a function which is not above listed.

It is possible to read or write a maximum of 50 registers at once for functions 3, 4, 10 and 23, or a
maximum of 800 bits at once for functions 1, 2 and 15.

If there is no PROFIBUS communication, an exception frame is sent in response to any MODBUS
query.

22/01/2008 INSTALLATION GUIDE 16 /41
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3.4. Insertion of Input / output modules

The last stage is the choice of input / output modules to be acceded by the PROFIBUS master. It is
possible to insert "INPUT WORDS" modules to size PROFIBUS inputs, and "OUTPUT WORDS"
modules to size PROFIBUS outputs (1 WORD = 2 bytes).

3.4.1. When AGILIGATE is in TRANSPARENT mode

In transparent mode, modules to be inserted depend on the maximum number of bytes that can be
received or transmitted. As an example, if a maximum of 150 bytes can be exchanged over serial link,
in reception and transmission, a minimum of 75 "OUTPUT WORDS" and 75 "INPUT WORDS" must

be inserted.

Insertion of modules

I

HW Config, Siemens

Console, Woodhead

It is possible to exchange up to 244 PROFIBUS input bytes and up to 244 PROFIBUS output bytes.
However, the total number of bytes to be exchanged must not be higher than 300. In following
examples, 150 input bytes and 150 output bytes are inserted.

Principle :

- When end of frame _is detected with a specific character:

AGILIGATE Master PFB
Serial
; Insert modules
Frame sent over serial link link | P DX OUT
- - e e 75 OUTPUT
10 [ 44 | 25 | .. | CR |e Outputs 10 | a2 | 25 | | er i WORDS
-T=- (150 bytes) —— R
Outputs
! DX IN
Frame received from serial link ' >
———- -—-- ———— 75 INPUT
34 | 55 | 66 | .. CR > Inputs 34 | 55 | 66 | .. CR ! WORDS
—— (150 bytes) —— R
. Inputs
1

In this example, end of frame character is the ASCII code "CR" (0x0D).

After reception of the first byte from serial link:

If no byte was received after the configured timeout, an error is signalled and no data is sent

over PROFIBUS inputs.

If the frame length is superior to the number of PROFIBUS input bytes, and the received
frame is valid, an error is signalled the frame is sent truncated over PROFIBUS inputs.

22/01/2008 INSTALLATION GUIDE
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If a change was detected in PROFIBUS outputs

If an end of frame character is detected into the frame, data are sent over serial link from the
1* byte to the end of frame character included. Following bytes are ignored.

- When the frame length is known:

AG”T'GATE Master PFB
Serial Insert modul
i nsert modules
Frame sent over serial link link | P DXOuT
< ---- 75 OUTPUT
04 | 44 | 25 | 33 | 56 Outputs 04 | 44 | 25 |33 [56 | .. ! WORDS
(150 bytes) R
; Outputs
. DX IN
Frame received from serial link ' >
03 | 55 | 66 | 84 — Inputs 03 | 55 | 66 | 84 o : 75 INPYT
(150 bytes) SRS WORDS
; Inputs

The 1% byte must contain the quantity of following bytes.

After reception of the first byte from serial link:

If expected bytes are not received after the configured timeout, an error is triggered and no
data is sent over PROFIBUS inputs.

If the frame length is superior to the number of PROFIBUS input bytes, and the received
frame is valid, an error is triggered and the frame is sent truncated over PROFIBUS inputs.

If a change was detected in PROFIBUS outputs

If the 1% byte indicates a length superior to the number of PROFIBUS outputs, an error is
signalled the frame is sent truncated over PROFIBUS.
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- When the end of frame is detected on timeout:

AGILIGATE Master PFB
Serial i
: Insert modules
Frame sent over serial link link | P DX OUT
44 | 25 | 33 | 56 Output - T hviie
< utputs 1 WORDS
(150 bytes) 04 44 25 33 56 e
T Outputs
' DX IN
Frame received from serial link ! >
Inputs R el ) 75 INPUT
1
55 66 84 —p (150 bytes) 03 55 66 84 R WORDS
; Inputs
|

1st byte of PROFIBUS inputs indicates the number of received bytes. 1% byte of PROFIBUS outputs
must indicates the number of bytes to send.

After reception of the first byte from serial link:

If no more byte is received after the configured timeout, number of received bytes is set in 1st
byte of PROFIBUS inputs and received data is sent over PROFIBUS after this length byte.

If the length of received frame plus one byte indicating the length is superior to the number of
PROFIBUS input bytes, an error is triggered and the frame is sent truncated over PROFIBUS
inputs.

If a change was detected in PROFIBUS outputs

If the 1% byte indicates a length superior to the number of PROFIBUS outputs, an error is
signalled the frame is sent truncated over PROFIBUS.

- Trigger function of the frame counter:

The frame counter, when enabled, is added at the beginning of PROFIBUS input and output frames.
This counter is incremented each time a new frame is available. It is used to signal that a new frame
was received, or to detect a new frame to be sent.

AGILIGATE Master PFB
Serial Insert modul
Frame sent over serial link fink : P DX OUT reem e
- 75 OUTPUT
04 | 44 | 25 | 33 | 56 |e (lggtl';’;ttgs) Co | 04 | 44 | 25 | 33 | 56 WORDS
. Outputs
. - ! DX N
Frame received from serial link i >
Inputs . -—— 75 INPUT
03 [ 55 | 66 | 84 | —p (150 bytes) Ci |08 |55 [66 |84 | .. | WORDS
. B Inputs

In this example, the frame length is known. The byte coding the length into PROFIBUS outputs and
inputs is located at the 2" byte, afterward the counter.
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3.4.2. When AGILIGATE is in Master MODBUS mode.

In case of Master MODBUS mode, the input / output module to be inserted directly depend on the
definition of the scenarios.

As example :
v
SCENARIO 1
Function Read (0x03) .
From Modbus slave address 1 2 MODBUS read registers are necessary
Every 1s ® 2 INPUT WORDS

Read 2 registers from address 0 in the slave.

!

SCENARIO 2
Function Write (0x10)
To Modbus slave address 3 I 1 MODBUS wrrite register is necessary
Up on change of value ® 1 OUTPUT WORDS

Write 1 register from address 2 in the slave.

Warning: 1 PROFIBUS module doesn't necessarily correspond to 1 scenario. It is actually possible to
cover several scenarios with only 1 single module (ex: 1 module "32 INPUT WORDS" to cover 2
scenarios of reading 16 registers from 2 different MODBUS Slaves).

Insertion of the modules

P
<«

HW Config, Siemens

Console, Woodhead

How this Works?
Slave MODBUS AGILIGATE Master PROFIBUS
. Master !
MODBUS Registers _ MODBUS | Insert Modules
MODBUS write !
P command ! DX OUT 1 OUTPUT WORD
h .| Outputs (2 bytes) |«
Reply T Outputs
1
MODBUS read i
P command DX IN 2 INPUT WORD
- | Inputs (4 bytes) >
Reply ! Inputs
1

It is possible to insert up to 122 read registers and 122 write registers. However, the total number of
MODBUS registers to be exchanged must not to higher than 150.
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3.4.3.

When AGILIGATE is in MODBUS Slave mode

In MODBUS Slave mode, the PROFIBUS module to be inserted depends on the number of inputs and
outputs to be exchanged.

Warning : In MODBUS Slave mode, a "OUTPUT WORD" is read by the MODBUS Master and a
"INPUT WORD" is written by the MODBUS Master.

As example :

The size of PROFIBUS input is 64 bytes. The size of PROFIBUS outputs is 16 bytes. Then
AGILIGATE gets 32 write registers, accessible for the MODBUS address 0 to address 31, and 8 read
registers from the MODBUS address 0 to address 7.

Master MODBUS

MODBUS Registers

MODBUS read
command

AGILIGATE

Slave

1
MODBUS !
|

A 4

Master PROFIBUS

Insert Modules

Outputs (16 bytes) |«

A

Reply

MODBUS write
command

A 4

Inputs (64 bytes)

DX OUT 8 OUTPUT WORDS
Outputs
DX IN 32 INPUT WORDS

A

Reply

\ 4

Inputs

It is possible to insert up to 122 read registers and 122 write registers. However, the total number of

MODBUS registers to be exchanged must not be higher than 150.
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4. DIAGNOSTIC

4.1. Diagnostic on the Serial link

Information on the configuration, the current setup and the current status of the AGILIGATE are
automatically sent to the diagnostic Serial link. All these parameters and information sent via the
diagnostic port can be monitored by any software application supporting ASCII mode. In our example,
we use the "Terminal.exe" software.

Connect the AGILIGATE diagnostic port to a PC as follows:

PC serial DB9 AGILIGATE connector
3 (Tx) 1 (Rx)
2 (Rx) 2 (Tx)
5 (Gnd) 3 (Gnd)

The serial link setting is:

- 9600 bps
- 1 start bit
- 8 bits data
- None

- 1 stop hit

By sending the character ‘e’ or ‘E’ via the serial link, the gateway sends a bloc header as well as the
PROFIBUS configuration.

At power up the gateway sends out the following header:

The parameters of the Serial MODBUS are shown during the connection of the gateway to the
PROFIBUS network. Then an array shows all parameters related to the scenarios. The following
example shows 2 configured scenarios:
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If the Serial MODBUS is properly connected, no more messages are shown.
In the opposite case, a message shows the current error. In the following example, the MODBUS
slaves defined into the Scenarios 1 and 2 don't reply (timeout):

Then, as soon as the communication with the slaves is back, the following message appears:

4.2. PROFIBUS extended diagnostic

In addition to the 6 bytes of the standard diagnostic, AGILIGATE manages 27 bytes for extended
diagnostic. This allows the gateway to inform the PROFIBUS Master about errors at the PROFIBUS
Slave level.

To activate the PROFIBUS extended diagnostic (it is activated by default), it is necessary to select the
7" parameter named "Extended diagnosis " on "Enabled ".

S = —

HW Config, Siemens

Console, Woodhead
The extended diagnostic is sent after the PROFIBUS standard diagnostic. It is structured as follows:
Bytes 8-14: 56 bits for general errors

- Setup Parameter errors

- Configuration errors

- Error on receipt (MODBUS)
- Time out on MODBUS link

Bytes 15-34: 1 byte per scenario to inform about the error.

Bytes1-6 Bytes 7 Bytes 8 -14 Bytes 15 - 34
Standard Diagnostic Length of General error Error Error
extended Diag. scénariol scénario20
x | x | x | x |0x08 | 0x34 0x1C (28d) 56 bits X x | x X

The explanation of each error is given in the appe  ndix A. All the extended diagnostic bytes
are null when the system works properly.
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Example :
The MODBUS Slaves are not connected. Errors are then shown in the PROFIBUS extended
diagnostic:
] General Errors:
Length extended diag: Byte 10/ bit 4 = 1:
Byte 7 = Ox1C = 28 bytes Error 20 = "MODBUS Timeout"
\ Error on Scenario 2:
Byte 16 = 0x76 = 118
Error 118 = "Timeout after retries"
Error on scenario 1:
Byte 15 = 0x76 = 118
Error 118 = "Timeout after retries"
Woodhead PROFIBUS Diagnostics
. General Errors:
Error Messages sl}own in C'?E}I" Length extended diag: Byte 10/ bit4=1:
text messages in "HW Config Byte 7 = 0x1C \Ermr 20 = "MODBUS Timeout"
HW Config, Siemens /
Error on scenario 1: Error on scenario 2:
Byte 15 = 0x76 = 118 Byte 16 = 0x76 = 118
Error 118 = "Timeout after retries" Erreur 118 = "Timeout after retries"
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5. ADDITIONAL INFORMATION

5.1. Fail-Safe Mode

AGILIGATE PROFIBUS supports the PROFIBUS Fail-Safe mode. When the PROFIBUS master asks
the gateway to switch to Fail-Safe mode, the behaviour is as follows:

- In MODBUS master mode: PROFIBUS outputs are no more received so MODBUS write
scenarios are no more processed, until the master go back to a normal working mode.
MODBUS read scenarios are still processed and PROFIBUS inputs are refreshed.

- In MODBUS slave mode: PROFIBUS outputs are no more received so a MODBUS exception
frame in sent in response to any MODBUS read request of outputs, until the master go back to
a normal working mode. A normal response is sent to any MODBUS write request and

PROFIBUS inputs are refreshed.

- In TRANSPARENT mode: PROFIBUS outputs are no more received so no frame is sent on
serial link, until the master go back to a normal working mode. However any frame correctly

received from serial link is copied in PROFIBUS inptus.
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APPENDICES

APPENDIX A: List of errors sent by AGILIGATE

Description of general errors:

The general errors are located in the bytes 8 a 14 of the extended diagnostic (1 bit per error).

Byte Byte 8 Byte 9 Byte 10 Byte 11 Byte 12 Byte 13 Byte 14
Bit 7 0|7 0|7 0|7 0|7 0|7 017 0
Error 1 8|9 16 | 17 24| 25 32|33 40 | 41 48 | 49 56

Error Message Explanation

1 Bytes 0-2 must be empty Error on parameter message. The fist 3 bytes must be set to
0 (mandatory).

2 Baud rate impossible Error on parameter message. The value of the parameter
"Baud rate" is wrong.

3 Timeout impossible Error on parameter message. The value of the parameter
"Timeout" is wrong.

4 Stop bit impossible Error on parameter message. The values of the parameter
"Stop bit" iswrong.

5 Parity bit impossible Error on parameter message. The value of the parameter
"Parity bit" is wrong.

6 Retries impossible Error on parameter message. The value of the parameter
"Retries" is wrong.

7 CRC check impossible Error on parameter message. The value of the parameter
"CRC check" is wrong.

8 Protocol impossible Error on parameter message. The value of the parameter
"Protocol" is wrong.

RS Slave address =0 Error on parameter message. The value of the parameter

"Address in slave mode" is wrong. The address of a
MODBUS slave can't be 0 (reserved for broadcast).

IV Slave address > 247 Error on parameter message. The value of the parameter
"Address in slave mode" is wrong. The address of a
MODBUS slave can't be higher than 247.

IS Module cfg error Error on configuration message. One or several modules are
unknown.
IIGAN PFB message > DxxBufLen Error on configuration message. The size of inputs can't be

higher than 244 bytes. The size of outputs can’t be higher
than 244 bytes.

iVAN PFB message < Required Error on configuration message. The received configuration
doesn’t allow to map all MODBUS registers into the
PROFIBUS memory map. You must add modules with the
PROFIBUS configuration tool.

IS CFG message is too long Error on configuration message. The number of
configuration bytes is greater than 16. You must delete
modules with the PROFIBUS configuration tool.

A Frror MODBUS reception Error on receipt of the last MODBUS message. This general
error is detailed in the byte of the scenario on which the
error occurred (cf. error 111-1186).

POl MODBUS Timeout Timeout on the MODBUS network. One slave didn't reply
after the number of retires ("n Retries").
YOl Error 2™ stop bit Un character was received on the MODBUS link but it didn’t

have the expected 2" stop bit. Despite of AGILIGATE is set
up with 2 stop bits.
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22

23

24

25

28
AY)
30

31

32

Error Message
Parity error

Explanation
One character was received on the MODBUS link but the
parity bit is wrong. AGILIGATE is set up to check parity.

Received message non ASCII

AGILIGATE is in ASCII but the received message doesn’t
start with the character ":'.

Too many chars received

More than 255 characters received in the same message on
the serial link. This can show a crash of the remote device.

"pass frame" reception err

The number of bytes received in response to a scenario
"pass frame" is not the one expected. This general error is
detailed in the byte of the scenario on which the error
occurred (cf. error 111-116).

Exception message

A MODBUS exception message was received.

EOF delimiter impossible

In transparent mode : parameter EOF Delimiter is incorrect

Transparent output error : length
impossible

In transparent mode: length of the message to transmit is
too high. Message was not sent.

Transparent input error : message
truncated

In transparent mode: the received message from serial link
is too long to be stored into PROFIBUS inputs. The
message was truncated.

Transparent input error : invalid
frame

In transparent mode: the message received from serial link
is not valid. The message was not stored.

Description of errors specific to the scenarios:

The error specific to the scenarios are located in the bytes 15 to 34 of the extended diagnostic (1 byte
per scenario).

Error Message

Explanation

(0[Ol # READ regs < 1 Error on scenario parameter message. The number of
(Ox64) MODBUS registers to be red must be >= 1.
(o # READ regs > 50 Error on scenario parameter message. The number of
(G)) MODBUS registers to be read must be <= 50 with functions
3 and 4. With functions 1 and 2, number of bits to read must
not exceed 800 (50 x 16 bits)
(0P Frame period error Error on scenario parameter message. The MODBUS
(Ox66) functions 1, 2, 3, 4 et 7 can’'t be sent on change. The field
"On Change" is only allowed with the writing functions 5, 6
15 and 16.
ORI # WRITE regs < 1 Error on scenario parameter message. The number of
(Ox67) MODBUS registers to be written must be >= 1.
oz # WRITE regs > 50 Error on scenario parameter message. The number of
(Ox68) MODBUS registers to be written must be <= 50 with function
10. With function 15, number of bits to write must not exceed
800 (50 x 16 bits).
0SAl M ODBUS Function error Error on scenario parameter message. The value of the
(XG)] parameter "MODBUS Function" is wrong.
((0[cA Slave address error Error on scenario parameter message. The value of the
(Ox6A) parameter "Slave address" is wrong.
Oy Frame periodicity error Error on scenario parameter message. The value of the
(0x6B) parameter "Frame periodicity" is wrong.
(OIS Cycle time error Error on scenario parameter message. The value of the
(0x6C) parameter "Cycle time" is wrong.
(Ol #\WRITE regs > DoutBufLen Error on scenario parameter message. The total number of
(Ox6D) MODBUS registers to be written must be <= total number of
"OUTPUT WORDS" insert. You must delete this scenario as
well as the following or you must write less registers in the
previous scenarios.
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# err

110
(OXBE)

111
(OX6F)

112
(Ox70)
113
(Ox71)

114
(0x72)

115
(0x73)

116
(0x74)
117
(0x75)

118
(Ox76)

119
(0x77)
120
(0x78)
121
(0x79)
122
(0x7A)
123
(0x7B)

124
(Ox7C)

125
(Ox7D)
126
(OX7E)

127
(OX7F)

Error Message
# READ regs > DinBufLen

Explanation
Error on scenario parameter message. The number of
MODBUS registers to be read must be <= total number of
MODBUS "INPUT WORDS ". You must delete this scenario
as well as the followings or read less registers in the
previous scenarios.

CRC error

Error when receiving the last MODBUS message. The
received CRC in the message doesn’t match the calculated
CRC. The message is corrupted and then not taken into
account.

MODBUS address error

Error when receiving the last MODBUS message. The
received message was send by a non expected slave.

MODBUS function error

Error when receiving the last MODBUS message. The
receive message doesn’t match the expected function
MODBUS.

Bytes number error

Error when receiving the last MODBUS message. The
message received doesn’t have the appropriated number of
data bytes.

Response length error

Error when receiving the last MODBUS message. The
message received doesn’t have the appropriate number of
bytes.

Register value error

Error when receiving the last MODBUS message. The
message received doesn’t have the expected register value.

Timeout

The slave didn't respond to the MODBUS command even
after several consecutive sent of the same message
(parameter "retries"). This error is acknowledged as soon as
the slave has responded.

Timeout after retries

The slave didn't respond to the MODBUS acyclic command
even after several consecutive sent of the same message
(parameter "retries"). This error is acknowledged as soon as
the slave has responded.

Broadcast impossible

Broadcast is not available with the read functions of
MODBUS. It is possible with the write functions.

"Pass frame" input byte number
>100

Error on scenario parameter message. The function "pass
frame" allows to send up to 100 bytes on the serial link.

"Pass frame" output byte number
>100

Error on scenario parameter message. The function "pass
frame" allows to receive up to 100 bytes on the serial link.

"Pass frame" input byte number =0

Error on scenario parameter message. The function "pass
frame" must send at least 1 byte on the serial link.

Too many bytes received on "pass
frame" reply

A number of bytes greater than expected according to the
parameters were received on the serial link. The parameter
may be wrong or the slave didn’t send the expected
response.

Not enough bytes received on "pass
frame" reply

A number of bytes less important than expected according
to the parameters were received on the serial link. The
parameter may be wrong or the slave didn’t send the
expected response.

lllegal data value

A MODBUS exception message was received. An
impossible value was received by the slave.

lllegal address

A MODBUS exception message was received. A command
was done addressing a MODBUS register which doesn't
exist.

lllegal function

A MODBUS exception message was received. A non-
supported MODBUS function was sent.
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APPENDIX B: Format of MODBUS messages

The MODBUS functions 0x01, 0x02, 0x03, 0x04, 0x05, 0x06, 0x07, OxOF, 0x10, 0x17 are supported
by AGILIGATE. The format of each function is detailed using an example for MODBUS RTU and
ASCII. The bytes for CRC error check (MODBUS RTU) or LRC (MODBUS ASCII) are mandatory.
However, they are not treated if the parameter "CRC/LRC" is disabled (set to "No CRC/LRC")..

In MODBUS RTU, data are 8 bit coded. In MODBUS ASCII, data are 7 bit coded.

Remind : It is important to differentiate the address of t he MODBUS register and the MODBUS
register # (number). Actually, the register 1 is at MODBUS physical address 0x0000. In
a MODBUS message, it is the address of the register  sent. When setting up a scenario,
it is also the MODBUS register address that must be configured.

Function 1 (0x01)

This function allows to read multiple booleans (coils or Discrete outputs ). The broadcast mode is not
supported. The number of booleans to be read in a same message is limited to 800 (16bits x 50
registers).

Command format :

Bytes Bytes sent if ASCII
Value to sent if

ASCII

Field name transmit
RTU Character characters

Message header - - O0x3A
Slave address 0x39 0x39 "39" 0x33, 0x39
Function code 0x01 0x01 "01" 0x30, 0x31

MSB address 1 ' bit 0x00 0x00 "00" 0x30, 0x30

LSB address 1 © bit 0x22 0x22 "22" 0x32, 0x32

MSB number of bits 0x00 0x00 "00" 0x30, 0x30

LSB number of bits 0x12 0x12 "12" 0x31, 0x32
0x18 .

Error check (CRC/LRC) - OXBE 92 0x39, 0x32

- - CR LF 0xD, OxA

End of message

22/01/2008 INSTALLATION GUIDE 29 /41



AGILIGATE PROFIBUS DPVO — SERIAL

Response format :

Field name

Message header
Slave address
Function code

Number of data bytes
State of bits 0x29 to 0x22
State of bits 0x32 to 0x2A
State of bits 0x34 to 0x33

Error check (CRC/LRC)

End of message

Value to

be

received

Bytes
received

if RTU

Character

Bytes received if ASCII

ASCII

characters

- - O0x3A
0x39 0x39 "39" 0x33, 0x39
0x01 0x01 "01" 0x30, 0x31
0x03 0x03 "03" 0x30, 0x33
0x59 0x59 "59" 0x35, 0x39
0xC4 0xC4 "C4" 0x43, 0x34
0x01 0x01 "01" 0x30, 0x31

0x7B

- OXES "AS5" 0x41, 0x35

- - CRLF 0xD, OxA

22/01/2008

INSTALLATION GUIDE

30/41



AGILIGATE PROFIBUS DPVO — SERIAL

Function 2 (0x02)

This function allows to read multiple booleans (Discrete inputs ). The broadcast mode is not
supported. The number of booleans to be read in a same message is limited to 800 (16bits x 50

registers).

Command format :

Field name

Message header
Slave address
Function code

MSB address 1 * bit
LSB address 1 * bit
MSB number of bits
LSB number of bits

Error check (CRC /LRC)

End of message

Response format :

Field name

Message header
Slave address
Function code

Number of data bytes
State of bits 0x29 to 0x22
State of bits 0x32 to 0x2A
State of bits 0x34 to 0x33

Error check (CRC /LRC)

End of message

Value to
transmit

Bytes
sent if
RTU

Bytes sent if ASCII

Character

ASCII
characters

O0x3A

0x39 0x39 "39" 0x33, 0x39
0x02 0x02 "02" 0x30, 0x32
0x00 0x00 "00" 0x30, 0x30
0x22 0x22 "22" 0x32, 0x32
0x00 0x00 "00" 0x30, 0x30
0x12 0x12 "12" 0x31, 0x32
0x5C
- OXBS "91" 0x39, 0x31
- - CRLF 0xD, OxA

received

Bytes
received
if RTU

Bytes received if ASCII

Character

ASCII
characters

- - O0x3A
0x39 0x39 "39" 0x33, 0x39
0x02 0x02 "02" 0x30, 0x32
0x03 0x03 "03" 0x30, 0x33
0x59 0x59 "59" 0x35, 0x39
0xC4 0xC4 "C4" 0x43, 0x34
0x01 0x01 "o1" 0x30, 0x31

O0x3F
- OXES "A4" 0x41, 0x34
- - CRLF 0xD, OxA
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Function 3 (0x03)

This function allows to read MODBUS registers (Holding Registers ). The broadcast mode is not
supported. The number of registers to be read in a same message is limited to 50.

Command format :

Bytes Bytes sent if ASCII
Value to sent if

ASCII

Name of the field transmit RTU  Character - ers

Message header - - Ox3A
Slave address 0x39 0x39 "39" 0x33, 0x39
Function code 0x03 0x03 "03" 0x30, 0x33

e 0x00 0x00 "00" | 0x30, 0x30
address 1° register

Less significant byte for 0x22 0x22 noom 0x32, 0x32
address 1st register

Most significant byte for 0x00 0x00 "00" 0x30, 0x30
number of registers

Less significant byte for 0x02 0x02 Q2" 0x30, OX32
number of registers

0x60 .

Error check (CRC/LRC) - OXBY A0 0x41, 0x30

End of message - - CRLF 0xD, OxA

Response format :

Value to Bytes Bytes received if ASCII

_ be ~ receved - ASCII
Name of the field received if RTU aracter  paracters

Message header - - Ox3A
Slave address 0x39 0x39 "39" 0x33, 0x39
Function code 0x03 0x03 "03" 0x30, 0x33
Number of data bytes 0x04 0x04 "04" 0x30, 0x34
MSB of the value 1st register 0x68 0x68 "68" 0x36, 0x38
LSB of the value 1st register 0x31 0x31 "31" 0x36, 0x38
MSB for the value 2 ™ register [IERRSIS 0x47 "47" 0x36, 0x38
LSB for the value 2 " register 0x59 0x59 "59" 0x36, 0x38

OxFD -

Error check (CRC /LRC) - OX95 87 0x38, 0x37
End of message - - CRLF 0xD, OxA
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Function 4 (0x04)

This function allows to read the MODBUS registers (Input Registers ). The broadcast is not
supported. The number of registers to be read in the same message is limited to 50.

Command format :

Bytes Bytes sent if ASCII
Value to sent if

ASCII

Name of the field el RTU  character ., - cters

Message header - - O0x3A
Slave address 0x39 0x39 "39" 0x33, 0x39
Function code 0x04 0x04 "04" 0x30, 0x34

MSB for address 1st " register 0x00 0x00 "00" 0x30, 0x30

LSB for address 1 * register 0x22 0x22 "22" 0x32, 0x32

U R 2 UiulaRs ) 0x00 0x00 "00" | 0x30, 0x30
registers

LEHE oy 2 TUloRs ) 0x03 0x03 "03" | 0x30, 0x33
registers

Oxla "OE" 0x39, 0x45

- x39, 0x
Error check (CRC/LRC) OXBY
End of message - - CRLF 0xD, OxA

Response format :

Value to Bytes  Bytes received if ASCII
be received ASCI|

Name of the field received  ifRTU  Character -~ o

Frame header - - Ox3A

Slave address 0x39 0x39 "39" 0x33, 0x39
Function code 0x04 0x04 "04" 0x30, 0x34
Number of data bytes 0x06 0x06 "06" 0x30, 0x36
MSB of value 1 * register 0x68 0x68 "68" 0x36, 0x38
LSB of value 1 * register 0x31 0x31 "31" 0x33, 0x31
MSB of value 2 " register 0x47 0x47 47" 0x34, 0x37
LSB of value 2 ™ register 0x59 0x59 "59" 0x35, 0x39
MSB of value 32 ™ register 0x00 0x00 "00" 0x30, 0x30
MSB of value 32 ™ register 0x00 0x00 "00" 0x30, 0x30
Error check (CRC /LRC) - OxE2 "84" 0x38, 0x34
0xD9
End of Message - - CRLF 0xD, OxA
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Function 5 (0x05)

This function allows to write a Boolean (coil ) having ON or OFF status. The broadcast is supported.
This boolean can have the value 0x0000 (OFF) or OxFFOO0 (ON).

Command format :

Bytes Bytes sent if ASCII

: sent if
transmit ASClI
Name of the field RTU character characters

Value to

Message header - - 0x3A
Slave address 0x01 0x01 "01" 0x30, 0x31
Function code 0x05 0x05 "05" 0x30, 0x35
VIR o Bk IESs O 176 0X00 0x00 "00" | 0x30, 0x30
register
LEE Tor miehiess aif e o0x22 0x22 22" | 0x32, 0x32
register
MSB for value of the register OxFF OxFF "FF" 0x46, 0x46
LSB for value of the register 0x00 0x00 "00" 0x30, 0x30
0x2C
Error check (CRC/LRC) - "D9" 0x44,0x39
0x30
End of message - - CRLF 0xD, OxA

Response format :

Bytes received if

Value to be Eies ASClI

received received
Name of the field if RTU D ASCI|
characters

Message header - - 0x3A
Slave address 0x01 0x01 "o1" 0x30, 0x31
Function code 0x05 0x05 "05" 0x30, 0x35
MSB for the a_ddress of the 0x00 0x00 "00" 0x30, 030
register
MSB for the a_ddress of the 0x22 0x22 noom 0x32, 0X32
register
MSB for value of the register OxFF OxFF "FF" 0x46, 0x46
LSB for value of the register 0x00 0x00 "00" 0x30, 0x30
0x2C
Error check (CRC/LRC) - "D9" 0x44, 0x39
0x30
End of message - - CRLF 0xD, OxA
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Function 6 (0x06)

This function allows to write one MODBUS register (Holding Registers ). The broadcast is supported.

Command format :

Bytes Bytes sent if ASCII

. sent if
transmit ASCII
Name of the field RTU character characters

Value to

Message header - - 0x3A
Slave address 0x39 0x39 "39" 0x33, 0x39
Function code 0x06 0x06 "06" 0x30, 0x36
MSB for the address of the wA A
register 0x00 0x00 00 0x30, 0x30
LSB for the agjdress of the 0x22 0x22 noou 0x32, 0x32
register
MSB for value of the register 0x00 0x00 "00" 0x30, 0x30
LSB for value of the register 0x56 0x56 "56" 0x35, 0x36
OxAD
Error check (CRC/LRC) - "49" 0x34, 0x39
0x46
End of message - - CRLF 0xD, OxA

Response format :

Bytes received if

Value to be Byt_es ASCII
received rgcelved
Name of the field if RTU SreaEi ASCII
characters

Message header - - O0x3A

Slave address 0x39 0x03 "39" 0x33, 0x39

Function code 0x06 0x06 "06" 0x30, 0x36

MSB for the address of the 0x00 0x00 "00" 0x30, 0x30
register 0x0

LSB for the address of the 0x22 0x22 "22" 0x32, 0x32
register 0x0

MSB for value of the register 0x00 0x00 "00" 0x30, 0x30

LSB for value of the register 0x56 0x56 "56" 0x35, 0x36

Error check (CRC /LRC) - OxAD "49" 0x34, 0x39

0x46
End of message - - CRLF 0xD, OxA
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Function 7 (0x07)

This function allows to read a Status byte. This register is not located at a particular address as it is
unique. The broadcast is not supported.

Command format :

Bytes sent if ASCII

Value to

transmit ASCII
Name of the field character characters

Message header - - 0x3A
Slave address 0x39 0x39 "39" 0x33, 0x39
Function code 0x07 0x07 "07" 0x30, 0x37

0x52
Error check (CRC /LRC) - "co" 0x43, 0x30
0x22

End of message - - CRLF 0xD, OxA

Response format :

Bytes received if
Value to Bytes ASCII

be received

Name of the field received if RTU ST ET ASCII
characters

Message header - - 0x3A

Slave address 0x39 0x39 "39" 0x33, 0x39
Function code 0x07 0x07 "o7" 0x30, 0x37
Value of the status 0x14 0x14 "14" 0x31, 0x34
0xA3
Error check (CRC/LRC) - "AC" 0x41, 0x43
OxF2
End of message - - CRLF 0xD, OxA
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Function 15 (Ox0F)

This function allows to write several booleans (coils or Discrete outputs ) to ON or OFF.
Broadcast is supported. Number of booleans to write simultaneously with AGILIGATE is limited to
800 (16bits x 50 registers).

Command format :

Bytes Bytes received if ASCII
received ASCII

Value to be
Field name received if RTU  character

characters

Message header - - 0x3A
Slave address 0x39 0x39 "39" 0x33, 0x39
Function code OxOF OxOF "OF" 0x30, 0x46
MSB of 1° bit address 0x00 0x00 "00" 0x30, 0x30
LSB of 1 * bit address 0x22 0x22 "22" 0x32, 0x32
MSB of number of bits to write 0x00 0x00 "00" 0x30, 0x30
LSB of number of bits to write 0x12 0x12 "12" 0x31, 0x32
Number of data bytes 0x03 0x03 "03" 0x30, 0x33
Value for bits 0x29 to 0x22 0x2B 0x2B "2B" | 0x32, 0x42
Value for bits 0x32 to 0x2A 0x06 0x06 "06" 0x30, 0x36
Value for bits 0x34 to 0x33 0x03 0x03 "03" 0x30, 0x33
Error check (CRC/LRC) - 0x68 "4D" 0x34,0x44

0xCB

End of message - - CRLF 0xD, OxA

Response format :
Bytes Bytes received if ASCII

Value to be received
Field name received ; ASCII
i [RUY | ShErEeEr characters

Message header - - 0x3A
Slave address 0x39 0x39 "39" 0x33, 0x39
Function code OxOF OxOF "OF" 0x30, 0x46
MSB of 1 bit address 0x00 0x00 "00" 0x30, 0x30
LSB of 1 * bit address 0x22 0x22 "22" 0x32, 0x32
MSB of number of bits to write 0x00 0x00 "00" 0x30, 0x30
LSB of number of bits to write 0x12 0x12 "12" 0x31, 0x32
Error check (CRC/LRC) - ox71 "84" 0x38, 0x34

0x74

End of message - - CRLF 0xD, OxA
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Function 16 (0x10)

This function allows to write MODBUS registers (Holding Registers ). The broadcast is supported.
The number of registers to be written in the same command is limited to 50.

Command format :

Name of the field

Message header
Slave address
Function code

MSB for address of the 1
register

LSB for address of the 1 * register
MSB for number of registers
LSB for number of registers

Number of data bytes
MSB for value of register 0x52
LSB for value of register 0x52
MSB for value of register 0x53
LSB for value of register 0x53

Error check (CRC /LRC)

End of message

Response format :

Name of the filed

Message header
Slave address
Function code

MSB for address of the 1
register

LSB for address of the 1
register

MSB for number of registers

LSB for number of registers
Error check (CRC /LRC)

End of message

Value to
transmit

Bytes
sent if

RTU

Bytes sent if ASCII

character

ASCII
characters

- - " 0x3A
0x39 0x39 "39" 0x33, 0x39
0x10 0x10 "10" 0x31, 0x30
0x00 0x00 "00" 0x30, 0x30
0x22 0x22 "22" 0x32, 0x32
0x00 0x00 "00" 0x30, 0x30
0x02 0x02 "02" 0x30, 0x32
0x04 0x04 "04" 0x30, 0x34
0x00 0x00 "00" 0x30, 0x30
0x56 0x56 "56" 0x35, 0x36
0x00 0x00 "00" 0x30, 0x30
0x57 0x57 "57" 0x35, 0x37

0x04

- OxED "E2" 0x45, 0x32

- - CRLF 0xD, OxA

Value to be
received

Bytes
received
if RTU

Bytes received if

character

ASCII

ASCII
characters

Ox3A

0x39 0x39 "39" 0x33, 0x39
0x10 0x10 "10" 0x31, 0x30
0x00 0x00 "00" 0x30, 0x30
0x22 0x22 "22" 0x32, 0x32
0x00 0x00 "00" 0x30, 0x30
0x02 0x02 "02" 0x30, 0x32
OxES5, "o
- OXTA 93 0x39, 0x33
- - CR LF 0xD, OxA
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Function 23 (0x17) in slave mode

This function allows to read and write with a single command the MODBUS registers (Holding
Registers ). The broadcast is not supported. The number of registers to be read is limited to 50. The
number of registers to be written is limited to 50. This function is only available in Slave mode.

Command format :

Name of the field

Message header
Slave address
Function code

MSB for address of the 1 *
register in reading

LSB for address of the 1 * register
in read

MSB for number of registers in
read

LSB for number of registers in
read

MSB for address of the 1 *
register in write

LSB for address of the 1 * register
in write

MSB for number of registers in
write

LSB for number of registers in
write

Number of data bytes
MSB for value of register 0x52
LSB for value of register 0x52
MSB for value of register 0x53
LSB for value of register 0x53

Error check (CRC /LRC)

End of message

Byte sent if ASCII
Value to gzﬁ?;
transmit ASCII
RTU character characters
- - " 0x3A
0x39 0x39 "39" 0x33, 0x39
0x17 0x17 "7 0x31, 0x37
0x00 0x00 "00" 0x30, 0x30
0x22 0x22 "22" 0x32, 0x32
0x00 0x00 "00" 0x30, 0x30
0x02 0x02 "02" 0x30, 0x32
0x00 0x00 "00" 0x30, 0x30
0x56 0x56 "56" 0x35, 0x36
0x00 0x00 "00" 0x30, 0x30
0x57 0x57 "57" 0x35, 0x37
0x04 0x04 "04" 0x30, 0x34
0x00 0x00 "00" 0x30, 0x30
0x56 0x56 "56" 0x35, 0x36
0x00 0x00 "00" 0x30, 0x30
0x57 0x57 "57" 0x35, 0x37
0x04
- "E2" 0x45, 0x32
OxEO
- - CR LF 0xD, OxA
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Response format :

Bytes received if ASCII

_ be feceived: | prm ASCII
Name of the field received if RTU aracter characters

Value to Bytes

Message header - - 0x3A
Slave address 0x39 0x39 "39" 0x33, 0x39
Function code 0x17 0x17 "7 0x31, 0x37
Number of data bytes 0x04 0x04 "04" 0x30, 0x34
MSB for value of the 1 * register 0x68 0x68 "68" 0x36, 0x38
LSB for value of the 1 * register 0x31 0x31 "31" 0x33, 0x31
MSB for value of the 2 ™ register 0x47 Ox47 47" 0x34, 0x37
LSB for value of the 2 ™ register 0x59 0x59 "59" 0x35, 0x39

OxFD -

Error check (CRC/LRC) - 0x95 87 0x38, 0x37
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Exception Message

An exception message is built by the MODBUS slave each time the master asks to perform a non
authorized action/command. AGILIGATE PROFIBUS MODBUS manages the following exceptions :

Exception .
Description
code

ILLEGAL Sent by the slave each time the master sends an
01 FUNCTION unknown command. AGILIGATE MODBUS only support the
functions (commands) 1, 2, 3, 4, 5, 6, 7, 15, 16, 23.

Sent by the slave each time the master tries to access to

a non accessible register. For example, AGILIGATE has got

a configuration with 10 read registers (address 0 to 9), and

ILLEGAL DATA |10 write registers (address O to 9). An error is returned when
ADDRESS the master tries to access to register 20.

This error also appears with the function 3 when for
example the master tries to read 20 registers from register 1
(address 0).

This exception is sent if the master tries to write a data
which is non acceptable for the slave. For example, with the

ILLEGAL DATA function 5, the 2 only possible values are either 0x0000 or

VALUE OxFF00. For any other value, the exception code 3 is
returned.

GATEWAY This exception is sent, in slave mode, in response to any

PATH MODBUS query when PROFIBUS communication is not

UNAVAILABLE | established.

Format of the exception message

This exception message is an example received in response to the function 6. The exception
happened because the master tried to access to a non authorized register.

The MODBUS function codes are coded on 7 bits (code 1 to 127). The 8" bit is reserved, it is used
to signal an exception message when it is set to 1.

Bytes received if
Value to Bytes ASCII
be received

Name of the field . :
received LRI | ey ASCII
character

Message header - - 0x3A

Slave address 0x03 0x03 "03" 0x30, 0x33
Furelen ez 0x86 0x86 "86" | 0x38, Ox36
(0)¢:{0)
Exception code 0x02 0x02 "02" 0x30, 0x32
Error check 0x31

(CRC/LRC) : 0x62 75 0x37, 0x35

End of message - - CRLF 0xD, OxA
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