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Modifications of the document

Version

Date

Description

A

09-2004

Creation.

B

01-2005

Modification of AGILICOM address.

C

01-2006

AGILIGATE PROFIBUS v1.1.
GSD AGIL0834 v1.1.
The Modbus function 23 in slave mode is added.
Modifications of the parameters (§ 4.3 - §4.4) :
= The number of Modbus slave is no longer limited to 8. The slave
address is defined in each scenario.
=> Possibility to enable or disable the extended diagnostic.
Up grade of the USB diagnostic link (§7.3).

02-2006

AGILIGATE PROFIBUS v1.2.

GSD AGIL0834 v1.2.

Modification of the maximum number of read and write MODBUS
registers.

Improvement of the diagnostic link.

02-2006

AGILIGATE PROFIBUS v1.2.
GSD AGIL0834 v1.3.

Up date of the table of errors.
Modifications of the schematics.
Add of technical data

03-2006

AGILIGATE PROFIBUS v1.3.
GSD AGIL0834 v1.4.
Add of the error #15 "Module cfg error".
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1. GENERAL PRESENTATION OF AGILIGATE

1.1. Hardware presentation

The range of AGILIGATE gateways brings to your devices the connectivity to fieldbuses. The product
is based on a rail DIN mountable enclosure. This gateway allows the users to minimize development
costs thanks to a fully integrated fieldbus technology. AGILIGATE communicates with its host
application via a serial MODBUS link.

The following draw shows the different hardware function blocks of AGILIGATE:

TxXM RxM TxD RxD
USB+
t ty v
Serial Link Serial Link USB link
MODBUS diagnostic diagnostic
*optional
| | | |
Microcontroller
+ RAM Fielbus
+ FLASH (::> Controller
+ PLD

!

Isolation

!

Draw 1. : AGILIGATE function blocs

Isolated Power
Supply

Fieldbus

1.2. Compatibility with other fieldbuses

The AGILIGATE product line allows communication with the PROFIBUS, PROFINET, CANOPEN and
DEVICENET fieldbuses and networks. All AGILIGATE gateways are identical regarding the
connection. Only the connector for the fieldbus changes as it is fieldbus dependant.

1.3. Configuration principle

AGILIGATE PROFIBUS — MODBUS can be configured via any of the PROFIBUS network
configuration tool. This intuitive method avoids the user to learn a new tool or a new configuration
language. The gateway can be set up very quickly, increasing the productivity of the development.
Any configuration mistake and wrong parameter found by the AGILIGATE are sent to the PROFIBUS
master using the PROFIBUS extended diagnostic services.
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1.4. Serial MODBUS

The serial MODBUS is used for data exchange. This simple protocol is a standard broadly deployed
and easy to implement. The MODBUS specification is available at www.modbus.org.

1.5. Serial or USB Diagnostic port

The PROFIBUS extended diagnostic associated with a smart software tool able to clearly show errors
in text message format is a powerful and efficient way to diagnose and trouble shoot a PROFIBUS
device. If the PROFIBUS tool doesn’t have this capability, the user still has the possibility to connect a
simple ASCII terminal to the serial port in order to monitor the error messages appearing in clear text.
This feature is also available on the USB port available as option (AG-P012).

1.6. PROFIBUS port

AGILIGATE is PROFIBUS pre-certified. It is fully compliant with the current IEC 61158 standard.
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2. TECHNICAL SPECIFICATIONS

2.1. Physical & Electrical

9.6kbps — 12 Mbps (Auto Baud)

SubD9 female

No

2 hexadecimal rotary switches

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

0 — 244 adjustable

Inputs/Outputs

1kV
ASIC
Sync, Freeze

SERIAL MODBUS PORT

Configuration With any PROFIBUS Master configuration tool (using the
GSD file)

Master or Slave
MODBUS RTU or ASCII

:

the network

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

NRZ (Non Return to Zero)

Half Duplex, asynchronous

Shielded twisted pair

3,4,5,6,7, 16, 23

600, 1200, 2400, 4800, 9600, 19200, 38400, 57600 baud
Electrical Interface RS232 or RS485

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

1 - 20 different MODBUS messages
Cyclic, On change, Once

Male open connector 3 contacts
120 Q configurable by switch

[Input Voltage | KERCIVIBI®
[Consumption  [KIEKI
Polarity protection [N

Short cuts protection Yes
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2.2. Mechanical data

MECHANICAL
Housing Plastic box
IP20 — rail DIN mountable

IS 120 x 100 x 23 mm (L x W x H)

About 100g

-25°C...+70°C

0°C...+55°C

Max. 80%

2.3. Supported MODBUS functions

Function

Function Description
code

3 (0x03) Read multiple registers Read from 1 to 50 MODBUS registers

4 (0x04) Read multiple registers Read from 1 to 50 MODBUS registers

(0Ox05) Write Boolean Set a Boolean to ON or to OFF

(0x06) Write a register Write one MODBUS register

(0x07) Read Status Read Status byte

AN (0 ¢ l0) Il \/Vrite multiple registers Write from 1 to 50 MODBUS registers

BN (OSNAI Read/Write multiple registers Ch?'“ed Read _and Write from 1 to 50
registers (only in slave mode)

Table 1 : Supported MODBUS functions
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3. HARDWARE DESCRIPTION

3.1. Connectors

YYD YY)
B n [ ] u n [ ] u n ]
3 2 1 3 2 1 2 1
N AN y
- v v -
USB DIAG RS232 DIAG MODBUS  Power Supply

Draw 1: Connector on top of the enclosure
- Power supply connector:

"o

2|0

- MODBUS connector:

S

2|0

310

pin # Name Description
1 VCC DC Power 19-30 V
2 GND Ground
pin # Name Description
1 Rx/A RS232: Receive (from Device to AGILIGATE).
RS485: non-inverted line: A.
5 Tx/B RS232: Transmit (from AGILIGATE to device).
RS485: inverted line: B.
GND Ground

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

- RS232 DIAG connector:

11 pin # Name Description
2| 1 Rx Receive (from Device to AGILIGATE)
3|Q 2 TX Transmit (from AGILIGATE to device)
3 GND Ground
54 3 21 1 2 3 4 5 6
N J - o
v ~"

PROFIBUS 1/0, Digital, Analog

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
- 1/0 Connector (optional)
IS Pin # Name Description
2|Q 1 AN+ VAVir:'ianIOQ Input 4/20 mA or 0/10 V DC, depending on
9
3 2 AN- Analog Input 0V signal
41 3 E_TOR+ Isolated Digital Input.
5/Q 4 E TOR- Isolated Digital Input OV.
AN 5 S TOR Digital Output (Contact relay)
6 S TOR Digital Output (Contact relay)
09/06/2006 TECHNICAL DOCUMENTATION 8/38
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3.2. Description of the front panel

3.2.1. LEDs
10 @2
3 4
5 6
LED # Nom Description
1 Power ON Fix Green when the gateway is powered on.
2 Bus Fault Fix Red if PROFIBUS is not in Data Exchange state.
3 Diagnostic | Fix Yellow in case of PROFIBUS Extended diagnostic.
4 RUN Blinking at 2Hz when the gateway program works
properly.
5 TxD Yellow when the gateway is sending a MODBUS
MODBUS message.
6 RxD Yellow when the gateway is receiving a MODBUS
MODBUS message.

3.2.2. 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):

X10

> X10 (hexadecimal) to select the most significant bits of the PROFIBUS address

Ul
S(OF
6812

250713 X1
Q » >
%@c‘; X1 (hexadecimal) to select the least significant bits of the PROFIBUS
5812
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3.2.3. RS232/485 selection

Select the electrical interface mode of the MODBUS 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:

TX Rx

Master » Slave

MODBUS BX Tx MODBUS

Gnd Gnd

Draw 4 : MODBUS network in RS232 mode
This mode allows communication only between 2 MODBUS devices (point to point connection).

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

RS485 Mode:
A /] A
Master Slave
MODBUS 120Q 1200 MODBUS
B B
/7
A B A B A B
Slave Slave Slave
MODBUS MODBUS MODBUS

Draw 5 : MODBUS RS485 network

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

3.2.4.

Bus termination resistor

RS485 requires a 120Q) resistor (bus terminator) connected at each side of the bus (see example
in §1.4). 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
ON 120Q termination connected
OFF Disabled

09/06/2006
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4. CONFIGURATION OF THE GATEWAY

4.1. PROFIBUS address

The PROFIBUS address of the AGILIGATE gateway must be selected in the PROFIBUS network
configuration tool. It must be set between 0 and 7Ey (126p). AGILIGATE factory setting is at address
3p.

The address can be changed with the 2 rotary switches on the front panel of the enclosure.

During the power up, AGILIGATE reads the address from the rotary switches. If the address is lower
than address 126p, this address is taken into account by AGILIGATE. If the address from the rotary
switches is upper than or equal to 126y, then the address 126y, is taken into account.

If the address is changed while the gateway is already powered, your must recycle the power to have
the new address taken into account.

4.2. Principle for configuring AGILIGATE

The configuration of the AGILIGATE PROFIBUS — MODBUS is done by using any PROFIBUS
network configuration tool. It allows to:
e Setup the serial MODBUS port,
o Define if AGILIGATE is a MODBUS master or a MODBUS slave,
o Define with scenarios, the messages to generate for the data exchange between MODBUS
registers and the PROFIBUS memory map.

The MODBUS parameters are described in 155 bytes of the PROFIBUS message. The message is
automatically sent by the PROFIBUS master during the initialization phase of the network.

Usually, PROFIBUS network configuration tools allow an easy access to configure parameters, thanks
to user friendly list boxes and menus. Draws 6 and 7 are screen captures of the SIEMENS:"STEP 7
HW Config" and of the Woodhead:"Console" PROFIBUS configuration tools. The first window allows
to enter the parameters. This window is automatically built up with the information coming from the
device GSD file. For each parameter, a menu allows to select the appropriated value required by the
application.

The GSD file allowing to use the AGILIGATE PROFIBUS is named: AGIL0834.GSD.

gy — a
D Desopben Lorary  Hebwork Iecls [ams T
u| &) =l @S ¢l B B+ (B =] 2@ v
#) Probbus, Master Station: 001 - 167.5 indss
e L [000] AGILIGATE
% [ lo4] AcsATD
[003] AGRIGATE %]
Giemeral Configustion | Marsagng Pasmeters  Parametess | Mocubes Conbguraton |
i) Mush Nk I o
- 3 o ine. 00 Bt

= 1 Tiveou 08 me

= 3 Siop bt s pariy 3t

4 Pabiae

3 Dice Ly [ Winch Oincion |

Draw 6: Enter parameters in STEP7 HW Config Draw 7: Enter parameters in the Woodhead Console
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4.3. Setup of the serial MODBUS

Bytes 11 to 14 describe the physical data layer of the MODBUS serial link. The parameters are

detailed in table 2:

# byte

# bits

Designation

Description

Byte 1-7

Standard parameters

Byte 8-10

DPV1 Status

Byte 11
BO-2

B3-4

B5-7

Baud Rate

Timeout (ms)
(Receive mode)

Stop bits and Parity
bit

Bauds

600

1200

2400

4800

9600

19200

38400

w
R e EREEEER
R EEREEE RS R

57600

B3 timeout

10

500

—l=l ool B

0
1 100
0
1

1000

B7[B6|B5| Function

no parity /
1stop

no parity /
2stops

even parity /
1stop

111 Réservé

odd parity /
1stop

Reserved

Reserved

alalal -~ Jol o
Nl N

Reserved

Octet 12
BO-1

B2

B3-4

B5-7

Retries :

Number of
consecutive retries
before a time out
detection.

CRCI/LRC

Protocol selection

Reserved

vs)
-

BO Essais

0

=|R|O|Oo

0

1 1
0 2
1 3

1 = CRC/LRC enabled
0 = CRC/LRC disabled

B4 | B3 Protocol

RTU

ASCII

Reserved

= lalO|O

=]1O|—=|0O

Reserved

Reserved

09/06/2006

TECHNICAL DOCUMENTATION

12/38



QLAGILICOM _ L]y
: | AGILIGATE PROFIBUS — MODBUS
Byte 13
BO Extended Diagnosis : |0 activated
From PFB 1 deactivated
B1-3 Reserved Reserved
B4 AGILIGATE 0 = master
Master/Slave 1 =slave
B5-7 Reserved Reserved
Octet 14 Address in slave 1 to 247 included
mode
Octet 15-21 Reserved Reserved
Octet 22-161 List of 20 scenarios

Table 2: Serial MODBUS parameter and possible values.

4.4. MODBUS Master mode: Definition of the scenarios

When AGILIGATE is configured as a MODBUS master, the MODBUS messages to be sent are
described into a list of 20 scenarios. Each scenario describes:

The MODBUS function (command) to send,
The address of the device that receive the command,
The event which will trigger the message,
The address of the first register to read/write,
The number of registers to read/write.

AGILIGATE engine does the polling of all defined scenarios, allowing the system to create and to send
out all the appropriated MODBUS messages. This mechanism is described in the following example:

v

Scenario 1
Send function 0x06, to slave #1
On change of PROFIBUS Outputs,
Write the register 0x154

A

y

Scenario 2
Send function 0x03, to slave #4
Every 2 seconds,
read 5 registers from register address 0x17

=

Sce

Do

nario 20

Send function 0x10, to slave #2

it once,

Write 10 registers from register 0x259

= The order of the scenarios doesn’t define the order of the messages to be sent.

Draw 8: Scenarios polling mechanism

09/06/2006
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The 20 scenarios are coded into the bytes 22 to 161. 7 parameter bytes are enough to describe the n
scenarios (0 <n<19):

Byte 22+n*7 MODBUS Function |0 to 255 included
Byte 23+n*7 Slave Address 0 to 247 included. 1 by default
BO-3 0 > Broadcast
B4-7 Reserved Reserved
Byte 24+n*7 Frame periodicity B1| BO Trigger
BO-1 0 [ 0 |Eachcycle
0 | 1 |onchange
1] 0 Jonce
1| 1 |Reserved
B2-4 Reserved Reserved
B5-7 Cycle time B/ | B6| B5] Tiner
0] 0| o] 100ms
0 0 1 500 ms
0 1 0 1s
0 1 1 5s
1 0] O 10s
1 0 1 30s
1 1 0 60s
T 1] 1| Poling
Byte 25+n*7 @ Reg MODBUS 0 to 65535 included
to 26+n*7
Byte 27+n*7 Nb Registers 0 to 50 included
to 28+n*7

Table 3: Byte parameters to describe a scenario

- The parameter "Function" :

It defines the MODBUS function (command) to be sent. MODBUS functions supported by
AGILIGATE are listed in appendix A.

- The parameter "Slave Address" :

It allows to select the bus address of the MODBUS device. It must be equal to 0 for a broadcast.

- The parameter "Frame periodicity" :

It selects the trigger mode for sending out a MODBUS message (Frame). A message can be sent:
= "at Each cycle" (on timer) : the period must be defined.

= "On change" : In case of a MODBUS write function, the message is sent only if the
value to be sent has changed.

= "Once" : The message is sent once just after the reception of the PROFIBUS
configuration message, as soon as AGILIGATE switches to Data Exchange mode.

- The parameter "Cycle time" :

It is only applicable if "Frame periodicity" = "Each cycle". Otherwise it is ignored. It allows to select
the period for sending out the messages. This parameter must be selected according to the baud
rate, according to the number of scenarios to be sent and the length of each MODBUS message
(cf. paragraph time cycle).

If the value "polling" is selected, the message is sent as possible, as soon as a total cycle of
scenarios sending is completed.
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- The parameter "@ req. MODBUS " :

It allows to select the address of the first MODBUS register to read/write.

= Warning, it is important to differentiate the address of a MODBUS register with the
number of MODBUS register. Actually, the register 1 is at MODBUS address 0x0000. In our
case, the parameter "@ reg. MODBUS " corresponds to the MODBUS register address.

- The parameter " Nb reqisters " :

Depending on the MODBUS function, it allows to select the number of registers to read/write or it
can be not used.

= |t is possible to read up to 50 registers in ones. Accordingly, the byte 27+n*7 must
necessarily be 0 and the byte 28+n*7 must be below or equal to 50.

Note: Functions 0 et 1 are not MODBUS functions.

The function 0 "NOP" is the default function. The scenario having "MODBUS function" = NOP
defines the end of the valid scenarios. All scenarios after this one are ignored.

The function 1 "Suite paramétres” allows to add to 2 additional parameters to a function. Actually,
some MODBUS functions require 2 additional parameters to be correctly described. This function
is not used in the current version of AGILIGATE PROFIBUS.

45. MODBUS slave mode

When AGILIGATE is configured as a MODBUS slave, the 20 scenarios are ignored (Bytes 15 to 161
are ignored. They must all be set to zero). In addition, the parameters "Timeout" and "Retries" are also
ignored. The byte 14 "Address in slave mode" allows to define the MODBUS address of AGILIGATE.

09/06/2006 TECHNICAL DOCUMENTATION 15/38
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5. MEMORY MAP

The size of the PROFIBUS Input/Output messages is chosen in the configuration tool of the
PROFIBUS network. AGILIGATE is modular. It is then possible to add several modules in order to get
a sufficient number of bytes in the PROFIBUS Input/Output messages..

5.1. MODBUS master mode

Upon reception of the parameters, AGILIGATE checks the received scenarios and determines the
number of MODBUS registers to be read / written.

Upon reception of the configuration, AGILIGATE compares the size of allocated PROFIBUS
Inputs/Outputs with the number of MODBUS registers to be transferred. The system enter in "data
exchange" mode only if the memory space allocated in the configuration is sufficient.

A MODBUS register is a WORD (2 bytes) and it is possible to read up to 122 registers (75 by default).
So the Input message must contain between 0 and 244 bytes. Also, the Output message must contain
0 and 244 bytes. However, the total number of MODBUS registers must not exceed 150, which
corresponds to 300 inputs/outputs bytes on PROFIBUS.

The PROFIBUS data are stored in the order defined by the scenarios, from offset 0 of the PROFIBUS
input/output messages.

Example : If the following parameters were defined:

Scenario 1: Function 0x06. Write register 0x44 (address 0x43)

Scenario 2: Function 0x03. Read 3 registers from register 0x66 (address 0x65)

Scenario 3: Function 0x10. Write 5 registers from register OXFA68 (address 0xFAG7)

Scenario 4: Function 0x04. Read 2 registers from register 0x457 (address 0x456)

Scenario 5: Function 0x05. Write 1 register (a Boolean with value 0x0000 or OxFF00) from
register 0x01 (address 0x00)

Scenario 6: Function 0x07. Read Status register. This one is a byte and doesn’t have any
address.

Scenario 7-20:  Function 0x00. NOP

By choosing the following modules in the PROFIBUS tool, the configuration becomes valid:

Module “4 MODBUS Read registers”
+ Module “2 MODBUS Read registers”
+ Module “4 MODBUS Write registers”
+ Module “2 MODBUS Write registers”
+ Module “1 MODBUS Write register”

The PROFIBUS memory map is as follow:

PROFIBUS INPUTS PROFIBUS OUTPUTS
Bytes written Register 0x66 ° Bystgznrzrailg 1by Register 0x44 9
by Scenario2 Register 0x67 Register 0XFA68 | 2

Register 0x68 5 Bytes read by

Bytes written Register 0x457 6 Scenario3
by Scenario4 Register 0x458 | Register 0OXFA7C | 11
Bytes written Status Byte 1 Bytes read by Bool 0x01 13
by Scenario6 Scenario5

Draw 9 : Memory Map of the Slave PROFIBUS, according to the defined scenarios
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Slave MODBUS AGILIGATE Master PROFIBUS
Master : Slave
MODBUS Registers MODBUS ! Insert Modules
MODBUS write ' PROFIBUS
| message ! DX OUT 7 MODBUS WRITE
< | Outputs (14 bytes) |« REGISTERS
Response X Outputs
]
MODBUS read i
P message DX IN 6 MODBUS READ
- | Inputs (12 bytes) > REGISTERS
Response " ! Inputs
|

Draw 10: Principle for operating in master MODBUS

5.2. Slave MODBUS mode

When AGILIGATE is in MODBUS slave mode, the size of the PROFIBUS memory map only depends
on the configuration. The MODBUS addressing map is directly assigned to the PROFIBUS memory
map.

A MODBUS register uses 2 bytes in the PROFIBUS message, the PROFIBUS memory map having a
maximum of 244 input bytes and 244 output bytes, the MODBUS slave has a maximum of 122
registers for input and 122 registers for output. However, the maximum number of registers to be
exchanged must not exceed 150, representing 300 input/output bytes on PROFIBUS. The number of
accessible MODBUS registers is defined by the PROFIBUS configuration.

Read registers are accessible at MODBUS addresses 0 to 121.
Write registers are accessible at MODBUS addresses 0 to 121.
The Status register is accessible at MODBUS address 0 (Most significant byte only).

Example : The size of PROFIBUS input message is 64 bytes. The size of the PROFIBUS output
message is 16 bytes. Then AGILIGATE has 32 write registers, accessible at MODBUS address 0 to
31, and 8 read registers from MODBUS address 0 to 7.

= For AGILIGATE, the MODBUS functions 3 et 4 are identical. They address the same memory
map. Also, the memory map used by the function 7 is the same as functions 3 et 4. The
Status data must be written in the most significant byte of the register 0 (byte 0).

If the MODBUS slave receives a command asking for non authorized action, an exception message is
sent by AGILIGATE. These exception messages are detailed in the appendix A.

Master MODBUS AGILIGATE Master PROFIBUS
) Slave : Slave Insert Modul
MODBUS Registers MODBUS ! nsert Modules
MODBUS read  PROFIBUS
command ! DX OUT 8 MODBUS WRITE
< Outputs (16 bytes) |« REGISTERS
Reply ; Outputs
]
MODBUS write '
command ' DX IN 32 MODBUS READ
P i Inputs (64 bytes) > REGISTERS
Reply ! Inputs
|

Draw 11: Principle for operating in slave MODBUS
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6. CYCLE TIME OF AGILIGATE

MODBUS Master mode

When AGILIGATE is configured as MODBUS master, a parameter "Cycle time" is defined for each
scenario. This parameter specifies the requested period for sending messages.

The cycle time is guaranteed only if it has been correctly adjusted, and without any timeout.

Example 1: If the parameter "Timeout" = 1000 ms, AGILIGATE is going to wait 1000 ms before
detecting a timeout. The process of scenarios polling is then blocked during the
timeout (here 1000 ms). If the next scenarios in the list have a cycle time of 100ms,
the time can’t be respected.

Example 2: The serial link is configured at 600 bauds, with 2 scenarios to be sent out (function 6, with
a time cycle of 100ms). Each scenario sends an 8 bytes message, with an expected
response of 8 bytes. So the send/receive time is 420ms. In addition of this time, we
must add the response time of the Slave between the reception of the MODBUS
command and the sending of the response. Finally, the time elapsed in each scenario
is much more close to 500ms than 100ms. In this case the time cycle can’t be
respected.

For each scenario, it is recommended to calculate the communication time. By summing the
communication of each scenario, we determine the minimum value of the cycle time to be applied to a
scenario.

Generally, the following rule must be respected:

Teomx = Trx + Tre + Trx + Trm

qu"f updnuwﬁﬂﬂmmwMWW thmi' ¢ G

Tix Tre Trx Trm

e e I e . . .

Choose: Tcy > (Tcoml+ ot TcomZO)

where:
Teomx = time of communication for the scenario x
Ty = transmit time for the command
= (11 x Number of bytes to transmit) / Baud rate
Try = transmit time for the response
= (11 x Baud rate)/ Number of bytes to transmit
Tre = Response time of the Slave MODBUS
Trm = Treatment time of the master AGILIGATE
Tey = Cycle time

= Each scenario has its own cycle time. The order that the messages are sent is not
necessarily the order of the scenarios.
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MODBUS Slave mode
The response time of AGILIGATE depends on the baud rate.

baud
(bits/s)
600
1200
2400

4800
9600
19200
38400
57600

Table 4: AGILIGATE response time as a slave (ms), function MODBUS 10h,
50 registers

baud
(bits/s)
600
1200
2400

4800

9600

19200
38400
57600

Table 5: AGILIGATE response time as a slave (ms), function MODBUS 10h,
5 registers

19/38
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7. DIAGNOSTIC AND HELP FOR SETUP

7.1. Extended PROFIBUS Diagnostic

In addition to the 6 bytes for standard diagnostic, AGILIGATE manages 27 bytes of extended
diagnostic. They allow to inform the PROFIBUS master on errors occurring at the slave level.

The extended diagnostic is sent just after the standard diagnostic. It is organized as follows:

o Bytes 8-14: 56 general error bits
- Parameter error
- Configuration error
- Error on MODBUS reception
- Timeout on MODBUS exchange
o Bytes 15-34 : 1 byte per scenario to report the error.

bytes 1-6 byte 7 bytes 8 -14 bytes 15 - 34
Standard Diagnostic Extended General errors Error Error
Diagnostic Length. scénario scénario20
x | x | x | x | 0x08 | 0x34 0x1C (28d) 56 bits X x | x X

= The meaning of each error is explained in annexe B. In normal operating mode, all bytes for
extended diagnostic have null value (0).

Example: The following error was detected in the scenario 5: The parameter "Cycle time" is
impossible. The byte 19 is then set to value 108:

Err108: Parameter (Cycle time) impossible.

7.2. Using the Diagnostic serial interface

Information concerning the configuration, the parameters and the status of AGILIGATE are sent
via the diagnostic serial port. These data can be monitored by any software able to manage ASCII
messages sent via the serial port. In our example, the software is "Terminal.exe".

The connection of AGILIGATE to a PC is done as follows:

DB9 PC side AGILIGATE connector
3 (Tx) 1 (Rx)
2 (Rx) 2 (Tx)
5 (gnd) 3 (gnd)

The diagnostic serial interface settings are:

9600 bps

- 1 start bit

- 8 bits data
- None

- 1 stop bit

The diagnostic serial interface can be used to facilitate the setup of AGILIGATE during the start-up. All
the messages are listed in annexe B.

By sending the character ‘e’ or ‘E’ via the diagnostic serial interface, the gateway replies sending the
header block and the PROFIBUS configuration.
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At power on, the gateway sends out the following header:

Hri AGILIGATE PROFIBUS-MODBEUS %1 .3 A0
18:33:16, Mar 20 2006

PROFIBLS address: Ox03 =3

The parameters of the MODBUS serial interface 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 4 configured scenarios:

RS232, MASTER, S600bps

1=tart, 1stop, no parity

Mo CRCILRC check

MODBEUS RTU

Ext. diag enakled, Retries B4 ext. diag = 02

|lzcenario | slave | Modbus | frame | cycle | register | number of |
jnumker | address | function | trigoer | titne | address | registers |
| |
I 1
| 1 | 1 | 3 | cyclic | 100 ms| Ox0000 | Ox0032 |
| 2 | 1 | 16 | cyclic | 100 ms| Ox0000 | Ox00235 |
| 3 | 1 | 3 | cyclic | 100ms| Ox0032 | Dx0032 |
| 4 | 1 | 3 | cyclic | 100 ms| Ox0064 | Dx000F |

PROFIBUS input bytes required for Dx= 2350
PROFIBUS autput bytes required for DX= 70

If the MODBUS serial interface 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, 2, 3 and 4 don’t reply (timeout):

Err20 : MODBUS Timeout
Scenario 3, Error 1158: Timeout after retries

Scenario 4, Errar 118: Timeowut after retries
Scenaria 1, Error 1158: Timeout after retries

Scenario 2, Errar 118: Timeowut after retries

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

Back to normal operstion
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7.3. Using the USB diagnostic

The USB diagnostic port is optional on AGILIGATE (AG-P012). When the driver is installed, a virtual
COM port appears under Windows as soon as AGILIGATE is connected on the USB port. The
operating mode and the setup are strictly identical to the Diagnostic serial interface.

To install the USB drivers for AGILIGATE :

e Plug AGILIGATE in the USB port of the PC. Windows detects a new device and the following
window appears :

Assistant Matériel détecté

Assistant Ajout de nouveau matériel
détecté

“Windows recherche les logiciels en cours et miz & jour sur volre
ordinateur, sur le CD dinstallation du matériel ou sur le site
Windows Update [aves votre permizsian).

Lize g

Autorizez-vouz Windows & e connecter & Windows Update
pour rechercher des miges & jour ?

C' Oui, cette foiz seulement

() Oui, maintenant et chague fois que j& connects
un periphérique

(%) Non, pas pour cette fois

Cliquez sur Suivant pour continuer,

Suivant > ] [ Annuler

Check " NO... " then click on « next ».

Assistant Matériel détecté

S

Cet dgsigtant vous aide & installer le logiciel pour :

AGILICOM - AGILIGATE

'} Siun CD d'installation ou une disquette a été
“4 fourni avec volre périphérique. insérez-le
maintenant.

Quele tache voulez-vous que MAssistant exdoute 7

O Installer le logiciel autornatiquement [recommands)

() Installer & partir d'une liste ou d'un emplacement spécifié
[utilizateurs expérimentss)

Cliguez sur Suivant pour continuer.

[<Précédent ” Suivant > ] [ Annuler

Then select " Install from alist... " and click on " next ".
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Assistant Matériel détecté

Choisissez vos options de recherche et d'installation

(%) Rechercher le meilleur pilate dans ces emplacements.

Utilizez les cazes & cocher ci-dezzous paur limiter ou étendre la recherche par défaut qui
inclut lez cheming d'accés locaus et les médias amovibles. Le meilleur pilote trouve sera
inztallé,

[[] Rechercher dans les médias amovibles (disquette, CO-ROM. .

Inclure cet emplacement dans la recherche :

CATEMP\AgligateUSEDriver e

C' Me pag rechercher. Je vais choizir le pilote & installer.

Choizizzez cette option pour sélectionner |e pilate de périphérique & partir de la liste.
‘windows ne garantit paz gue le pilate sélectionné gera le pluz performant pour votre
périphérique.

[<Précédent H Suivant > ] [ Annuler ]

Check " Inclure cet emplacement... " then click on " browse ". Select the directory including the
drivers, this one is located on the CD ROM provided with the AGILIGATE. The path appears in the
list box. Click on " Next ".

Assistant Mateériel détecte RSlciant Maleriel dotecie

Yeuillez i d que I'Assi; installe le logiciel...

79 AGILIGATE USE Debug Davice

-

Fin de I'Assistant Ajout de nouveau
matériel détecté

Cet Asziztant a fini dinstaller le logiciel pour

l'j\i AGILIGATE USB Debug Device
=

/ /
L= L
slabemnt sps
Werg CAWINDOWS epsterm32ADRIVERS

Cliquer sur Terminer pour fermer [Assistant.

T erminer

Windows installs the drivers for the USB hardware. Click on " Finish " at the end of the installation.

o When the installation is completed, Windows detects a new peripheral and the window " Add
new hardware Assistant" appears again. This new hardware corresponds to the virtual COM
port. It is then necessary to execute again the procedure described above, keeping the path of
the directory which contains the drivers.

09/06/2006 TECHNICAL DOCUMENTATION 23/38



_BOERE0"

GAGILﬁCOM“ :
. AGILIGATE PROFIBUS — MODBUS

Assistant Matériel detecte

Assistant Matériel détecté

Yeuillez i d. que lAssi; installe le logiciel. .. .

% AGILIGATE LUSE Debug

Fin de I'Assistant Ajout de nouveau
matériel détecté

Cet Asziztant a fini d'installer le logiciel pour

53 AGILIGATE USE Detug

yik ';‘
L L
slabunin.uZk
Wers CAWINDOWS hspsten32

Cliquer sur Terminer pour fermer [Assistant.

Terminer

Windows installs the drivers for the virtual COM port. Click on " Finish" at the end of the
installation.

e The installation of the drivers is now completed. A new Serial port appears in the Device
Manager. This one is accessible with a right click on "Desktop/Properties”, then under the tab

"Hardware" click on "Device Settings".

+ ,5|‘ Périphérigues syskéme

- % Ports (COM et LPT)
o AGILIGATE UISE Debug (COME)
;)5-" Port: de communication {COM1)
‘\g" Port imprimante (LPT1)

+ ﬂ Processeurs

+-E8) SIMATIC NET

Windows automatically assigns a COM port ID depending on the current configuration of the other
ports (here COMG). This can then change depending on your PC configuration.
The user can continue to use his console as usual, but specifying the COM port ID assigned to

AGILIGATE.
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APPENDIX A: Format of MODBUS messages

The MODBUS functions 0x03, 0x04, 0x05, 0x06, 0x07, 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 the 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 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
_Valueto  gentif

ASCII

NS 6 e Tl transmit RTU Character “characters

Message header 0x3A
Slave address "39" 0x33, 0x39

Function code 0x03 0x03 "03" 0x30, 0x33
Most significant byte for 0x00 0x00 "0Q" 0x30. 0x30
address 1% register ’
Less significant byte for 0x22 0x22 noon 0x32, 0X32
address 1st register
Most significant byte for 0x00 0x00 "0Q" 0x30, 0x30
number of registers
Less significant byte for 0x02 0x02 "g2" 0x30, 0x32
number of registers
0x60
Error check (CRC/LRC) - 0xBS "AQ" 0x41, 0x30
End of message - - CRLF 0xD, OxA
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Response format:

Name of the field

Message header

Value to

be

received

Bytes
received
if RTU Character

Bytes received if ASCII

ASCII

characters

O0x3A

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 |G 0x68 "68" 0x36, 0x38

LSB of the value 1st register [JERREL 0x31 "31" 0x36, 0x38

MSB for the value 2" register RS 0x47 "AT" 0x36, 0x38

" LSB for the value 2" register RIS "59" | 0x36, 0x38
O0xFD

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

- - CRLF 0xD, OxA

End of message
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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

NETE @7 e el transmit RTU character characters

Message header - - 0x3A
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

MSB for the number of 0x00 0x00 "0Q" 0x30, 0x30
registers

LSB for th.e number of 0x03 0x03 "03" 0x30, 0x33
registers

Ox14 "OE" 0x39, 0x45

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

Response format:

be received
; ived if RTU Character ASCII
Name of the field receive I characters

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 O0x47 O0x47 "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 0xFFOO (ON).

Command format:

Bytes Bytes sent if ASCII

Value to

: sent if
transmit ASCII
Name of the field RTU | character ., - - ters

Message header O0x3A
Slave address 0x01 0x01 "01" 0x30, 0x31
Function code 0x05 0x05 "05" 0x30, 0x35
MSB for adgress of the 0x00 0x00 "00" 0x30, 0x30
register
L5 oy Seliess e e 0x22 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, 0xA

Response format:

Bytes received if

Value to be Eytes ASClI

ived received
receive ASCII

Name of the field ifRTU  character
characters

Message header O0x3A
Slave address "01" 0x30, 0x31
Function code 0x05 0x05 "05" 0x30, 0x35

MSB for the Qddress of the 0x00 0x00 "00" 0x30, 0x30
register
MSB for the Qddress 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) - "Do" 0x44, 0x39
0x30
End of message - - CRLF 0xD, OxA

09/06/2006 TECHNICAL DOCUMENTATION 29/38



GAGI LiCOM® _ L22080°
: | AGILIGATE PROFIBUS — MODBUS

Function 6 (0x06)

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

Command format:

Bytes Bytes sent if ASCII

Value to sent if
transmit ASCII
Name of the field RTU character characters

Message header O0x3A
Slave address 0x39 0x39 "39" 0x33, 0x39
Function code 0x06 0x06 "06" 0x30, 0x36
MSB for the gddress of the 0x00 0x00 "00" 0x30, 0x30
register
LSB for the a_tddress 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
I 0XAD
Error check (CRC/LRC) - "49" 0x34, 0x39
0x46
End of message - - CRLF 0xD, OxA

Response format:

Bytes received if

valuetobe _DYIes ASCII

ived received
receive ASCII

Name of the field ifRTU  character
characters

Message header 0x3A
Slave address "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 Bytes sent if ASCII

Value to sent if
transmit ASCII
Name of the field RTU character characters

Message header Ox3A

Slave address 0x39 0x39 "39" 0x33, 0x39
Function code 0x07 0x07 "o7" 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

o] ] received

Name of the field received if RTU SEraEie ASCII
characters

Message header O0x3A

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 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:

Bytes Bytes sent if ASCII

Value to I
transmit ASCII
Name of the field RTU  character - - ters

Message header - - O0x3A
Slave address 0x39 0x39 "39" 0x33, 0x39
Function code 0x10 0x10 "10" 0x31, 0x30
MSB for ?‘;gfsfesr of the 1* 0x00 0x00 "00" | 0x30, 0x30
'LSB for address of the 1% register [ 0x22 "22" 0x32, 0x32
~ MSB for number of registers [ D00 0x00 "00" 0x30, 0x30
LSB for number of registers 0x02 0x02 "02" 0x30, 0x32
Number of data bytes 0x04 0x04 "04" 0x30, 0x34
MSB for value of register 0x52 0x00 0x00 "00" 0x30, 0x30
LSB for value of register 0x52 0x56 0x56 "56" 0x35, 0x36
MSB for value of register 0x53 0x00 0x00 "00" 0x30, 0x30
LSB for value of register 0x53 0x57 0x57 "57" 0x35, 0x37
Error check (CRC/LRC) - 0x04 "E2" 0x45, 0x32

OxEO

End of message - - CRLF 0xD, OxA

Response format:

Bytes received if

Valueto be _ BYLes ASCII
received rgcewed
Name of the filed ifRTU | character| . 2=Cll
characters
Message header O0x3A
Slave address "39" 0x33, 0x39
Function code 0x10 0x10 "10" 0x31, 0x30
st
MSB for add_ress of the 1 0x00 0x00 "00" 0x30, 0x30
register
st
LSB for addr_ess of the 1 0x22 0x22 noom 0x32, 0x32
register
MSB for number of registers 0x00 0x00 "00" 0x30, 0x30
LSB for number of registers 0x02 0x02 "02" 0x30, 0x32
OxES5, ngan
Error check (CRC/LRC) - OXTA 93 0x39, 0x33
End of message - - CRLF 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:

Bytes Byte sent if ASCII
Value to sent if
transmit ASCII
Name of the field I RTU character characters
Message header - - O0x3A
Slave address 0x39 0x39 "39" 0x33, 0x39
Function code 0x17 0x17 "7 0x31, 0x37
st
MSB fo_r addlress of_ the 1 0x00 0x00 "00" 0x30, 0x30
register in reading
st .
LSB for addrgss of the 1™ register 0x22 0x22 noom 0x32, 0x32
in read
MSB for number of registers in 0x00 0x00 "00" 0x30, 0x30
read
LSB for number of registers in 0x02 0x02 02" 0x30, 0x32
read
st
MSB for .addr(_ass of the 1 0x00 0x00 "00" 0x30, 0x30
register in write
st .
LSB for addrgss of the 1° register 0x56 0x56 "5E 0x35, 0x36
in write
MSB for numbe_r of registers in 0x00 0x00 "00" 0x30, 0x30
write
LSB for number of registers in 0xX57 0x57 "7 0x35, 0x37
write
Number of data bytes 0x04 0x04 "04" 0x30, 0x34
MSB for value of register 0x52 0x00 0x00 "00" 0x30, 0x30
LSB for value of register 0x52 0x56 0x56 "56" 0x35, 0x36
MSB for value of register 0x53 0x00 0x00 "00" 0x30, 0x30
LSB for value of register 0x53 0x57 0x57 "57" 0x35, 0x37
0x04
Error check (CRC/LRC) - "E2" 0x45, 0x32
OxEO
End of message - - CRLF 0xD, OxA
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Response format:

Bytes A Bytesreceived if ASCII

Value to ot
be receive ASCII
Name of the field received if RTU | Character characters

0x3A

Message header

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 TG 0x47 "47" | Ox34, 0x37

LSB for value of the 2" register 0x59 0x59 "59" 0x35, 0x39
0xFD

Error check (CRC/LRC) - 0x95 "ar" 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
code

ILLEGAL

o FUNCTION

Description

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

ILLEGAL DATA
ADDRESS

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
10 write registers (address 0 to 9). An error is returned when
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).

ILLEGAL DATA
VALUE

This exception is sent if the master tries to write a data
which is non acceptable for the slave. For example, with the
function 5, the 2 only possible values are either 0x0000 or
OxFFO00. For any other value, the exception code 3 is
returned.

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
Name of the field pess | fecevea
received IERIBUS o E 2 raeter ASCII
character
Message header O0x3A
Slave address "03" 0x30, 0x33
Funelien eoele 0x86 0x86 "86" | 0x38, 0x36
0x80
Exception code 0x02 0x02 "02" 0x30, 0x32
Error check 0x31 R
(CRC/LRC) - 0x62 75 0x37, 0x35
End of message - - CRLF 0xD, OxA
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APPENDIX B: 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 07 0|7 0|7 0|7 07 017 0
Error 1 8|9 16 |17 24 | 25 32 | 33 40 | 41 48 | 49 56

Error Message

Explanation

13

14

15

16

17

18

19

20

21

22

Bytes 0-2 must be empty

Error on parameter message. The fist 3 bytes must be
set to 0 (mandatory).

Baud rate impossible

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

Timeout impossible

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

Stop bit impossible

Error on parameter message. The values of the
parameter "Stop bit" is?wrong.

Parity bit impossible

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

Retries impossible

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

CRC check impossible

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

Protocol impossible

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

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).

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.

Module cfg error

Error on configuration message. One or several
modules are unknown.

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.

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.

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.

Error 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 111-116).

MODBUS Timeout

Timeout on the MODBUS network. One slave didn’t
reply after the number of retires ("n Retries").

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.

Parity error

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

parity.
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23

24

25

28

Error Message
Received message non ASCII

Explanation
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.

"passe trame" reception err

The number of bytes received in response to a scenario
"passe trame" 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.

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).

# err Error Message Explanation

)
| (0x64)
101
(0x65)
102
(0x66)

103
(0x67)
104
(0x68)
105
(0x69)
106

# READ regs < 1

Error on scenario parameter message. The number of
MODBUS registers to be red must be >= 1.

# READ regs > 50

Error on scenario parameter message. The number of
MODBUS registers to be red must be <= 50.

Frame period error

Error on scenario parameter message. The MODBUS
functions 3, 4 et 7 can’t be sent on change. The field
"On Change" is only allowed with the writing functions 5,
6 et 16.

# WRITE regs <1

Error on scenario parameter message. The number of
MODBUS registers to be written must be >= 1.

# WRITE regs > 50

Error on scenario parameter message. The number of
MODBUS registers to be written must be <= 50.

MODBUS Function error

Error on scenario parameter message. The value of the
parameter "MODBUS Function" is wrong.

Slave address error

Error on scenario parameter message. The value of the

(Ox6A) parameter "Slave address" is wrong.
(oAl Frame periodicity error Error on scenario parameter message. The value of the
(Ox6B) parameter "Frame periodicity" is wrong.
JlISP Cycle time error Error on scenario parameter message. The value of the
(0x6C) parameter "Cycle time" is wrong.
ilol* B #\WRITE regs > DoutBufLen Error on scenario parameter message. The total number
(Ox6D) of MODBUS registers to be written must be <= total
number of "MODBUS WRITE REGISTERS" insert. You
must delete this scenario as well as the following or you
must write less registers in the previous scenarios.
NKORN # READ regs > DinBufLen Error on scenario parameter message. The number of
(Ox6E) MODBUS registers to be red must be <= total number of
MODBUS "MODBUS READ REGISTERS". You must
delete this scenario as well as the followings or read
less registers in the previous scenarios.
AN CRC error Error when receiving the last MODBUS message. The
(Ox6F) received CRC in the message doesn’'t match the
calculated CRC. The message is corrupted and then not
taken into account.
ikl MODBUS address error Error when receiving the last MODBUS message. The
(0x70) received message was send by a non expected slave.
NIl MODBUS function error Error when receiving the last MODBUS message. The
(0x71) receive message doesn’'t match the expected function
MODBUS.
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# err
114
(0x72)

115
(0x73)

116
(Ox74)

117

(0x75)

118
(0x76)

119
(0x77)
120
(0x78)

121

(0x79)

122

(Ox7A)

123
(0x7B)

124
(0Xx7C)

125
(0x7D)
126
(OX7E)

127

(OX7F)

Error Message
Bytes number error

Explanation
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.

"Passe trame" input byte number
>100

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

"Passe trame" output byte number
>100

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

"Passe trame" input byte number =
0

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

Too many bytes received on "passe
trame" 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
"passe trame" 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.

Illegal data value

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

Illegal 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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