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Final Destination/Function Description

Hardware

Slave Configuration

Master Configuration

15t Method: Generic Modbus RTU

2" Method: Target Blocks

Modbus Monitoring & Debugging

Appendix 1, Function Codes
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Final Destination

Function Description
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Exercise Goal ©-=
<>

Function Description

1. Read Slave’s NTC probe value by Master controller via Modbus Serial Line.

Write to Slave’s EEPROM Parameters by Master controller via Modbus Serial Line.
Enabling Modbus Master by related Function Block.

Enable/Disable Enumerators creation.

Menu creation to access port activation/deactivation from front face of product.

Modbus protocol properties configuration on both parties.

N o o bk~ Db

Continuous Modbus Communication watching/monitoring by dedicated vector.

Note: It is not needed to configure Modbus Read/Write function codes, protocol... in Connection Tool.

Life Is On Schnleider
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M1710 Controller Hardware

TM1710DM22R Modbus wiring and termination




M171 Optimized controller Hardware

TM1710DM22R Modbus Wiring & Termination (120 Ohms, 0.25 W series with 1nF, 10 V
QL

| [ —

A %SF0O0ZL
A %ST00ZL

102 | Master PLC I Slave PLC

" DOOAOOD olelolelolc]o
F3 Schneider F4 F3 Schneider F4




. . “2wul Modbus Wire/Connection
TM1710DM22R Pin-Out & Modbus wire |%;
L Modbus SL connecto)
' -+6 Y[s[e]7]s]o]10 11 12 TM171ACB40ORS485
[o00 ! | IRER '
* 1 1 W Cordset equipped with
o RS 485 | | :
TTLE] .~ T = a 3-pin connector on
i | o B I | o @e end, 1 m Iength)
8 7 4 9
12
H - T f
! é| | | Modbus SL connector
| = TM171ACB4ORS485
! ! !oooo! DI1 | DI2 [ DI3 | DI4 | DI5 | DI6 [AO2|AO1|=12V|Supply
i LAN AO A1 | AI2 | AI3 | Al4 | A5 [GND|{GND|DO5|=5V [Supply, Cordset equipped with
a 3-pin connector on

k Life Is On Schnelder
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M1710 Controller

Modbus Serial line Configuration, Slave Side

Life ls On | Sepmraier
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Creating New project

Slave Side
Welcome to Application
New project ...
Name: IM 1710_Slave
Directory: |c:\Electrical\Solution Architect HVAC\Exercise|, =
’ Target selection |
EJ8  M171P Display 423
- M171P Blind 477
ESD  M171P Flush Mounting 439
M1710 Modbus Slave Only 412 @
M1710 542
M172P 596
[] case sensitive

Confidential Property of Schneider Electric | Page 9

Note: As a slave both 412 or 542 mask

versions controllers could be use.

Life Is On
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Modbus RTU configuration/Slave Mode

Slave side

Resowees R x RS485 Banfilausation

Configuration

o[l M1710
EEI~- Modbus objects 1
Mode
----- ER MenuPrg
""" @ Menu set (® Notused

(O Modbus Master

=-B8 /0 Mapping
{® Alarms
----- LA Master Modbus RTU

Note: Not used taken into account as Slave

Life Is ®On Schnleider
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Physical /0 Mapping

Slave side

Configuration
o[l M1710

EB~- Modbus objects

----- ER MenuPrg

----- Menu set

=88 /0 Mapping

9 BE Extended

& Alarms

..... %, Master Modbus RTU
9 Help

Confidential Property of Schneider Electric | Page 11
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Name
AlL1
AlL2
AlL3
AlL4
AlLS
DIL1
DIL2
DIL3
DIL4
DILS
DIL6
DOLA1
DOL2
DOL3
DOL4
DOLS
DOL6G
AOLA1
AOL2
AOL3
AOL4
AOL5S
TCL1

Local I/0 Mapping

Variable
NTC_Probe

Qutput_Cooling
Alarm

Type
INT
INT
INT
INT
INT
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
INT
INT
INT
INT
INT
INT

Description
AlIL1 analogue input
AIL2 analogue input
AIL3 analogue input
AlL4 analogue input
AIL5 analogue input
DIL1 digital input
DIL2 digital input
DIL3 digital input
DIL4 digital input
DIL5 digital input
DIL6 digital input
DOL1 digital output
DOL2 digital output
DOL3 digital output
DOL4 digital output
DOLS digital output
DOLG digital output
AOL1 analogue output
AOLZ2 analogue output
AOL3 analogue output
AOL4 analogue output
AOLS5 analogue output
TCL1 analogue output

Schpeider



EEPROM parameters definition/list

Slave side

Configuration

& [l M710
9 Modbus objects

.. d EEPROM Parameters

f B Status variables

----- ER MenuPrg
~~~~~ ER Menu set
-85 /0 Mapping

& Alarms

..... % Master Modbus RTU
.4 Help

EEPROM Parameters

Add Remove 2 Recalc

Address Name Display label Device type Applicationtype  Defaultvalue Min Max Unit  Format AccesslLevel
16384 SetPoint  SetP Signed 16-bit INT 180 120 300 °C XY  Always visible
16385 Delta Dilta Signed 16-bit INT 25 10 50 °C JOOLY Always visible

Confidential Property:




Status Variable definition/list

Slave side

Reources B X T :

Configuration
o[l M1710

-8 Modbus objects Add Remove = Recalc
@ EEPROM Parameters

i 8 H | Address Name Display label Device type Applicationtype  Read only
ant_Temp igne i rue
: Enums 1 8960 Ambiant_Ti ATMP Signed 16-bit INT ik

~~~~ ER MenuPrg

----- ER Menu set
w88 /0 Mapping
%\ Alarms

..... % Master Modbus RTU
.49 Help

Life Is ®On Schmleider
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Alarm definition/list

Slave side

T

Configuration 2
=- [ M1710

i Modbus objects Add Remove

# Name Short name Description
l -85 10 Mapp,ng ‘ 1 |Temp_Probe_Error  Err1 NTC probe disconnection '

1

& Master Modbus RTU

Note:
Alarm list definition advantages are as below:

1. Automatic foldering when an alarm raised and shrink the list pack when it disappeared
2. Automatic launching of hazard sign/icon in front face of product (system LED)

Lifels®n | Schneider
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Thermostat Program
Slave side

Hystersis_00

l1=F' Thermostat

sysLocalleds[10] ]
- @ Global vars

e 1

43 Background

........ 8 Boot

........ 8 Init Ambiant

........ {3} Modbus —
Temp_Probe_Error

Confidential Property of Schneider Electric | Page 15




Modbus Protocol Properties

Slave side
&3 EEVD_MI710 Configuration
= m1710 Address | Name | Value | Um | Default | Min | Max | Description b
E" BIOS parameters 53276  CF32 1=Even num 1=Even 1 3 Modbus parity protocol
E—]ﬁ AN panametess 53274  CF30 1 num 1 1 255  Modbus protocol controller address J
- 15636  Par_POLI 0 num 0 0 65535 Polycarbonate code
15715 ui26 350 4ms 350 0 999  Key hold time to enable function
53456 CF50 1=Present num 1=Present 0 1 RTC present
EH,,_@ /0 Values 15640 CF61 0 num 0 0 999  Customer code 2
..... e Protection Password 15639 CF60 0 num 0 0 999  Customer code 1
-8 Application 15744 Ui27 1 num 1 0 255  Installation eng_jineer password
~~~~~ ﬁ Recipes 53275 CF31 3=9600 num 3=9600 0 il Modbus baud rate protocol
15745 ui28 2 num 2 0 255  Manufacturer password
53273 CF21 0 num 0 0 14 Protocol controller family
53272 CF20 0 num 0 0 14 Protocol controller address
53265 CF01 1 num 7| 0 1 Select COM1 protocol

Note:

Life Is ®On Schmleider
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Target and SoMachineHVAC

Parameters needed for correct connection between the M1710 targets and SoMachineHVAC

5. Set them as default value

values ( default visibility

parameter description notes
CF30 Modbus protocol controller 1255 1 3
address
( 0,1, 2 = not used
L Check that the set
43_—199620000b;auui values correspond to
*% - 5
CF31 Modbus protocol baud rate 5 — 38400 baud 3 3 those dzg?]:j by the
N 76: 15175620000bbaauud q Communication >
—— Settings > Properties
Modbus protocol controller 1=E/EN
CF32 ; 2 = NONE 1 3
parity 3=-0DD  \_ /
*COM1 = TTL / RS485 (/S models only): cannot be used simultaneously
5=38400 baud (RS485: not supported)
**CF31 6=57600 baud (RS485: non supported)
7=115200 baud (RS485: non supported)

. , .
4. Maximum supported baud rate is 19200 Hielson Sc%‘lﬁlgﬁf



Customize M1710 Baud Rate

M1710 parameters in the CF folder manages the connection between the target and Studio

If the target is “empty”, i.e. there is no IEC application on the device, M1710 will display the
message FrEE, otherwise fundamental state is displayed (

M171 Schneider ., |

Re <>
o|FEE oy

e ooleJolelola) F&

To view the parameter menu, press
the Esc and Set keys at the same
time. This will open the PAr menu.

F1 M171 sceweeigﬁf F2

A esc
‘e PA-
e AR e B

B 00006060 Fd |

The parameters menu PAr contains
all controller folders. Press the set
key to view folders.

Schneider

A esc
r 1
F4 |

B 00eecee®

The first folder shown is the CF
configuration folder. Press the set
key to view the folder parameters.

- - - - [A]

The first parameter shown is CF30.
To view the value of the parameter
press the set key.

JEg, =W Schpeider 2
E : esc
ol y :
T g ' Wi
- - ---= &
3 0000606 £4

Use the UP and DOWN keys to
change the value if necessary. To
confirm the value press the set key.
To exit press Esc

Use the UP and DOWN keys to scroll the
other parameters and repeat the procedure
to view the values and - if necessary - edit

them.



M1710 Controller

Modbus Serial line Configuration, Master Side

Life ls On | Sepmraier
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M1710 Modbus Limitations
Master Side

- Maximum number of nodes 127
- The maximum number of Modbus message is related of the available RAM in the device.
- Each message is a Function block that use around 64 byte of the RAM Memory.

- Each Modbus message can link up to 8 StatusVariable/Parameter/

Life Is On Schnleider
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Modbus RTU master enable status

Master Side

Since the communication port used by the
Modbus RTU master is the same used by
SoMachineHVAC to connect to a Modicon
M171 programmable controller, you
cannot connect to the device if the
Modbus RTU master is running.

Confidential Property of Schneider Electric | Page 21

" WAIT

— .
5 seconds

_APLCD\
<_application >

b o No
Yes
’/—-- a \\\\-\ Z S

Connected to
SoMachine HVAC

\  sysMbMRTU_Enable [ )
[ENABLED = ~DISABLED



Modbus Master Disabling methods,
Master Side

1. Temporarily:

Delayed start: after the controller is powered on, it waits for approximately 5 seconds for a connection
with the development environment to be established, before loading the PLC application and
enabling the Modbus RTU master; if the connection is established, the PLC application is loaded
but the Modbus RTU master is not enabled;

2. Permanently:

Run-time disable: Modbus RTU master can be dynamically disabled and enabled again by the PLC
application (through a call to the target FUNCTION sysMbMRTU _Enable), to allow SoMachine
HVAC - Application’s debuggers to attach to the target device even if the PLC application has
already been started.

Life Is On Schnleider
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Creating New project

Master side, Controller selection

Welcow b pplication Note: Only mask version 542 can
supports Modbus Master Functionality
New project ...
O
Name: [M1710_Master|
Directory: |c:\Electrical\Solution Ard'uihect\l-IVAC\Exerdse\J [
Target selection |
§  M171P Display 423
M171P Blind 477
=D M171P Flush Mounting 489
M1710 Modbus Slave Only 412

D Case sensitive

M1710 542
M172P 596
Life Is On Schmleider

Confidential Property of Schneider Electric | Page 23 a Electric



Modbus Master
sysMbMRTU_Enable

Enable/Disable Modbus master: that allows to dynamically switch to programming/debug mode
Type : FUNCTION

Code type : EMBEDDED

Input vars num: 1

enable : BOOL (* If TRUE, enables Modbus master; otherwise, disables it *)

Result type : BOOL

Note: By default Modbus Master Functionality is deactivated that’s

why it is needed to activate it by sysMbMRTU _Enable function.

Life Is ®On Schmleider
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&3

&

mmmmmmmmmm ~Appication

Modbus Master Enable/Disable

Master side

& sysClockWrite

I :353 View object properties sysMbMRTU_BroadcastFC16 £ sys!
_ ﬂ' sysExecutionPassword E F | sysMbMRTU_Enable T sysl
ﬂ sysMbMRTU_BroadcastFC05 E sysMbMRTU_FC01 £ sys!

Name: sysMoMRTU_Enable & sysMbMRTU_BroadcastFC06 & sysMbMRTU_FC02 T syl

¥ sysMbMRTU_BroadcastFC15 £ sysMbMRTU_FCO03 £ syl
Type: Function
< - 3
« | » [\ Operator and standard blocks |, Target variables | Target blocks

Return Value: BOOL

Language Type:

Description:
Enable/Disable Modbus master: that allows to dynamically switch to programming/debug mode

Input:

Name Type Description
enable BOOL If TRUE, enables Modbus master; otherwise, disables it

i |
| Life Is On SCI&"ee'cdtﬁf
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Status Variable Defenition

Master side, to Activate/Deactivate Modbus Master Functionality

Conflguratlon
-l M1710

=8 Modbus objects La Add
: -4 EEPROM Parameters

| < Remove 2 Recalc

Status Variables

...... B . # Address Name

. -9 Enums 1 (8960

Enable_Disable MMED

Display label Devicetype Applicationtype Defaultvalue Read only
Boolean

BOOL False False

...£™ BIOS Parameters
-[E& MenuPrg
&-ER Menu set
=-B5 /0 Mapping
& Alarms

#- % Master Modbus RTU

0101010161010
Schneider F4

Confidential Property of Schneider Electric | Page 26
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Enable/Disable Modbus Master by Enums

Master side

Resources a X‘ EResouxes
Configuration Conflguratlon
=[] M1710 =[] M1710
-8 Modbus objects =& Modbus objects
E - EEPROM Parameters -4 EEPROM Parameters
3 Status variables | i e 8 Status variables
@E| e ” E] {@ Enums
& B odous o Ersic/Dd
»»»»» Menu Prg e BIOS Parameters
»»»»» Menu set -ER Menu Prg
-85 /O Mapping Menu set
& Alarms -85 /O Mapping
[ %, Master Modbus RTU {8 Alarms
&g Help #- % Master Modbus RTU
.4 Help

'Modbus Master Enable/Disable’' Enumerator

[ Add [ d Remove

Note: # Value  Description

1 |0 Disable
Confidential Property of Schneider Electric | Page 27 2 1 Enab'e 3




Set the Enumerator as Device type

Master side
Status Variables
L&l Add ['d Remove = Recalc
# Address Name Display label Device type Applicationtype  Defaultvalue Read only
1 8960 Enable_Disable MMED lw&an vl BOOL False False
Signed 16-bit
Signed 32-bit

Unsigned 16-bit
Unsigned 32-bit
Real

Boolean

Signed 8-bit
Unsigned 8-bit

Modbus Master Enable/Disable |

Status Variables
[ Add [ < Remove 2 Recalc Note:
# Address Name Display label Device type Application type Defaultvalue Read only
1 |8960 Enable_Disable MMED Modbus Master Enable/Disable BOOL Disable False s On Schneider
Confidential Property of Schneider Electric | Page 28 a Electric




Enable/Disable Modbus Master Program

Master side

...... l'[=P Modbus_Master_Enable_Disable
....... ) Global vars
B @ Aux Variables

=E @ Global shared
i~ -Varlables

........ 73] Enable_Disable
Modbus cf

B Tasks
L—j{} Timed

b Modbus_Master Enable Disable

Modbus Master Enable/Disable

4& sysClockWrite TF sysMbMRTU_BroadcastFC16 L sys!
& sysExecutionPassword £ F | sysMbMRTU_Enable T sys!
43 sysMbMRTU_BroadcastFC05 & sysMbMRTU_FCO1 T sys!

"""" +3 Boot ﬂ sysMbMRTU_BroadcastFC06 E sysMbMRTU_FC02 T syl
------- 3 Init ¥ sysMbMRTU_BroadcastFC15 i sysMbMRTU_FC03 & syl
~~~~~~~ £ Modbus

« | » [\, Operator and standard blocks |, Target variables | Target blocks

/]

Lifels®n | Schneider
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Set Menu Creation

Master side, to access Enable/Disable from dashboard

Resources

Configuration

=[] M1710

EB-~ Modbus objects
----- [EX Menu Prg

| AddMenu |

=-#8 /O Ma
@ Alarms

(- % Master Modbus RTU
.4 Help

B

Configuration

..l M1710

- &8 Modbus objects

Menu set

@ Modbus Master Enable/Disable

F5

0J0Jo10161610)

F3 F4

'Modbus Master Enable/Disable’ Menu

Display label: '_- _] ' ol Add

Down
b3 Name

Description

1 |Enable_Disable

[ 'd Remove

T Up

Note: If you do create a menu to access
Enable/Disable from front face of product you have

the option of Modbus Master deactivation during
rebooting the controller (in 5 sec) to be able to

Confidential Property of Schneider Electric | Page 30
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Status Variable Definition

Master side

R Note: As far as Set point & Delta are defined as EEPROPM
Conf,ation parameters in slave side no need to keep their values again in master

-l M1710 side and just reading/writing them via status variable is enough.

[—] Modbus objects
£ EEPROM Parameters -
____ B TSegmentsPreview (s 7SegmentsPrevi =5
B@ Enums
.¢%) Modbus Master Enable/Disable
.. BIOS Parameters

----- Menu Prg

=-ER Menu set

7 Segments Preview e

-85 170 Mapping

{8 Alarms Status Variables
- % Master Modbus RTU
P Help 2 Recalc
b | =3 Address Name Display label Device type Application type  Defaultvalue Read only
1 |8960 Enable_Disable MMED Modbus Master Enable/Disable BOOL Disable False
2 | 8961 Slave_Setpoint SSEP Signed 16-bit INT False
3 |8962 Slave_Delta SDLT Signed 16-bit INT False s
Confidential Property of Schneider B} 4....8963 Slave_Ambiant_Temp SAMT Signed 16-bit INT False




18t Method: Generic Modbus RTU

By variable assignment

Device name

(=) atvi2
(=) atva
(=) atvaiz
(&) atva1
(&) arva12
(&) atva2
(=] atver
(&) arvi1

Generic Modbus

Version

L e I R N S

Description

Modbus registers R/W for ATV12
Modbus registers R/W for ATV21
Modbus registers R/W for ATV212
Modbus registers R/W for ATV31
Modbus registers R/W for ATV312
Modbus registers R/W for ATV32
Modbus registers R/W for ATV61
Modbus registers R/W for ATV71

Device name

% Modbus FC-01
% Modbus FC-02
%% Modbus FC-03
% Modbus FC-04
% Modbus FC-05
% Modbus FC-06
% Modbus FC-15
% Modbus FC-16

Version

L = T e e e

Description

Read Coils - Function 01 (0x01)

Read Discrete Inputs - Function 02 (0x02)
Read Holding Register - Function 03 (0x03)
Read Input Registers - Function 04 (0x04)
Write Single Coil - Function 05 (0x05)

Write Single Register - Function 06 (0x06)
Write Multiple Coils - Function 15 (0x0F)
Write Multiple Register - Function 16 (0x10)

[~] show all versions




Modbus Master, RS485 Configuration

Master side

Configuration
=[] M1710
-5 Modbus objects

----- ER MenuPrg
----- ER Menu set

-85 1/0 Mapping

{®\ Alarms
~~~~~ :
.4 Help

()

Confidential Property of Schneider Electric | Page 33

RS485 Configuration

Mode

O Not used

(® Modbus Master

—IBaud rate

O 1200bfs
O 2400b/s
O 4300b/s
® 9600 b/s
O 19200b/s
O 38400 b/s
O 57600 b/s
O 115200 bfs

Device name Version  Description

ﬁl ATV12 1 Modbus registers R/W for ATV12
ATV21 3 Meodbus registers R/W for ATV21
ATV212 1 Modbus registers R/W for ATV212
ATV31 1 Modbus registers R/W for ATV31
ATV312 1 Medbus registers R/W for ATV312
ATV32 1 Modbus registers R/W for ATV32
ATV61 1 Modbus registers R/W for ATV61
ATVI1 1 Modbus registers R/W for ATV71

[§ [§ |Generic Modbus 1 3 Generic Modbus RTU node

Serial Mode

|E,8,1 (Even parity, 8 data bits, 1 stop bit)

Life Is On

Schpeider



Generic Modbus RTU

Master side

Generic Modbus RTU node

Configuration
o[l M1710
GB-- Modbus objects
----- ER MenuPrg

----- E} Menu set
-85 /0 Mapping
¥\ Alarms

=% Master Modbus RTU

i M1710_Slave

.49 Help

General

Name: M1710=Slave

lModbus address: |1 (0 .. 247, 0=broadcast)

Turnaround (broadcast only): |1 ms

3. Rename it to a meaning full name

4 Se the slave’s Modbus address

Life Is ®On Schmleider
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Read and Write Function Codes
Master side, Read & Write

Resoutcs
Conflguratlon
I M1710 Device name Version Description
@-{E8 Modbus objects s 2 :
_____ g Menu Prg % Modbus FC-01 1 Read Coils - Function 01 (0x01)
----- ER Menu set Modbus FC-02 Read Discrete Inputs - Function 02 (0x02)
Ea"g Klo Magping & Modbus FC-03 Read Holding Register - Function 03 (0x03) |
arms
- &, Master Modbus RTU 13{3 Modbus FC-04 Read Input Registers - Function 04 (0x04)
Sl | & Modbus FC-05 Write Single Coil - Function 05 (0x05)
&g Hel
- Remove % Meodbus FC-06 Write Single Register - Function 06 (0x06)
Copy [ % Modbus FC-15 Write Multiple Coils - Function 15 (0x0F)
Modbu_, FC-16
Move up
PRSI Show all versions

2 & 3. Drag and drop the desired function

code/s into the Modbus Master RTU link

Schneider

; |
Life s On pneicer
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Writing Multiple Register General Settings

Master side, Address matching

Configlirabon Modbus FC 03(0x03) - Read Holding Register
= m1710 !
-5 Modbus objects J General Holding Reg. )
IR MenuPrg Master Side
@ Menu set
-85 1/0 Mapping — Settings
& Alarms
El ¥ Master Modbus RTU Start address: 16384 (1..65536)
=-f9 M1710_Slave Polling time: jo ms (0 = Continuous Read)
TN
¥ Modbus write FC-16 T i |1000 -
e
Wait before send: |0 ms
EEPROM Parameters Slave Side

Add [ d Remove Z Recalc

Address Name
16384 SetPoint
16385 Delta

Display label Device type Applicationtype  Defaultvalue Min  Max Unit Format  AccesslLevel
SetP Signed 16-bit INT 180 120 300 °C XXXY  Always visible |ei der
Dita Signed 16-bit INT 25 10 H0E ) = XY Always visible Electric




Variable Assignment/Witre Function Code

Master side, Assignment

Resowces R X
Configuration Modbus FC 03(0x03) - Read Holding Register
=l M1710
i Modbus objects Holding Reg. a
~~~~~~ ER MenuPrg
. B Menu set Add Remove “ Assign ", UnAssign
. +-85 /0 Mapping
{®\ Alarms Name  ObjType Label Type Address Description
E] % Master Modbus RTU Register WORD Slave_Setpoint INT 16384
- ©-19 M1710_Slave Register WORD Slave_Delta INT 16385

k. \’2\ Modbus write FC-16

Filter: F

Enable Disable (BOOL)

Slave_Setpoint (INT)
Slave_Delta (INT) ||

ave_Ambiant_Temp (INT)
-
Life Is On
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Read Holding Register General Settings

Master side, Address matching

Configuration Modbus FC 03(0x03) - Read Holding Register
o[ M1710 :
i Modbus objects J General Holding Reg. ]
...... B MenuPrg Master Side
. ER Menu set
l +-88 /O Mapping Settings
& Alarms Y
B i Master Modbus RTU Start address: 3960 (1..65536) ,
- =-H9 M1710_Slave Polling time: |0 ms (0 = Continuous Read)
- %i Modbus write FC- 16 o '
Y oo Reoi P03 meot oo 5
.49 Help Wait before send: |0 ms
Status Variables :
Slave Side
Add ['d Remove 2 Recalc
=3 Address Name Display label  Devicetype  Applicationtype Read only
1 |8960 Ambiant_Temp ATMP Signed 16-bit  INT True .
aadlc g Note: Lifels®n | Schneider
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Variable Assignment/Read Function Code

Master side, Assignment

Configuration
o[ M1710
i Modbus objects
~~~~~~ [} MenuPrg
. ER Menu set
I +-85 /0 Mapping

(3 E, Master Modbus RTU
=5 M1710_ Slave

Modbus FC 03(0x03) - Read Holding Register

Holding Reg.

Confidential Property of Schneider Electric | Page 39

Add Remove “ Assign ", UnAssign
# Name  ObjType Label Type Address Description
I 1 Reqgister WORD  Slave_Ambiant_Temp INT 8960 ]

Choose PLC variable

Filter: I

Enable_Disable (BOOL)
Slave_Setpoint (INT)
Slave_Delta (INT)
Slave_Ambiant_Temp (INT)

Life Is On
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Read Holding Register General Settings

Master side, address matching & assignment

Configuration
o[ M1710

-. Modbus objects
td ER MenuPrg

-l Menu set
-85 /0O Mapping
- & Master Modbus RTU
E M1710_Slave
% Modbus write FC-16

Confidential Property of Schneider Electric | Page 40

Modbus FC 03(0x03) - Read Holding Register

N

SWait before send: |0 )

General | Holding Reg.
— Settings
Startaddress:  |16384 (1..65536)
Polling time: |0 ms (0 = Continuous Read)
Time out: |1000 ms
ms

Modbus FC 03(0x03) - Read Holding Register

General

Holding Reg.

l

Add ['d Remove ", UnAssign

# Name  ObjType Label Ty.. Address Description | .
Register WORD  Slave_Setpoint INT 16384 On SC'&“Eﬁlgﬁf
Register WORD  Slave_Delta  INT 16385




Modbus Protocol Properties

Master side, via Device tool

&3 EEVD_MI710 Configuration
= m1710 Address | Name | Value | Um | Default | Min | Max | Description b
E" BIOS parameters 53276  CF32 1=Even num 1=Even 1 3 Modbus parity protocol
E—]ﬁ AN panametess 53274  CF30 1 num 1 1 255  Modbus protocol controller address J
% 15636  Par_POLI 0 num 0 0 65535 Polycarbonate code
ﬂ Eiterided 15715 ui26 350 4ms 350 0 999  Key hold time to enable function
[ Remote 53456  CF50 1=Present num 1=Present 0 1 RTC present
Eﬂu-ﬂ /0 Values 15640 CF61 0 num 0 0 999  Customer code 2
..... @ Protection Password 15639 CF60 0 num 0 0 999  Customer code 1
-8 Application 15744 Ui27 1 num 1 0 255  Installation eng_jineer password
~~~~~ ﬁ Recipes 53275 CF31 3=9600 num 3=9600 0 il Modbus baud rate protocol
15745 ui28 2 num 2 0 255  Manufacturer password
53273 CF21 0 num 0 0 14 Protocol controller family
53272 CF20 0 num 0 0 14 Protocol controller address
53265 CF01 1 num 7| 0 1 Select COM1 protocol

Note: Lifels On | Schneider
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Target and SoMachineHVAC

Parameters needed for correct connection between the M1710 targets and SoMachineHVAC

5. Set them as default value

values ( default visibility

parameter description notes
CF30 Modbus protocol controller 1255 1 3
address
( 0,1, 2 = not used
L Check that the set
43_—199620000b;auui values correspond to
*% - 5
CF31 Modbus protocol baud rate 5 — 38400 baud 3 3 those dzg?]:j by the
N 76: 15175620000bbaauud q Communication >
—— Settings > Properties
Modbus protocol controller 1=E/EN
CF32 ; 2 = NONE 1 3
parity 3=-0DD  \_ /
*COM1 = TTL / RS485 (/S models only): cannot be used simultaneously
5=38400 baud (RS485: not supported)
**CF31 6=57600 baud (RS485: non supported)
7=115200 baud (RS485: non supported)

. , .
4. Maximum supported baud rate is 19200 Hielson Sc%‘lﬁlgﬁf



Customize M1710 Baud Rate

M1710 parameters in the CF folder manages the connection between the target and Studio

If the target is “empty”, i.e. there is no IEC application on the device, M1710 will display the
message FrEE, otherwise fundamental state is displayed (

M171 Schneider ., |

Re <>
o|FEE oy

e ooleJolelola) F&

To view the parameter menu, press
the Esc and Set keys at the same
time. This will open the PAr menu.

F1 M171 sceweeigﬁf F2

A esc
‘e PA-
e AR e B

B 00006060 Fd |

The parameters menu PAr contains
all controller folders. Press the set
key to view folders.

Schneider

A esc
r 1
F4 |

B 00eecee®

The first folder shown is the CF
configuration folder. Press the set
key to view the folder parameters.

- - - - [A]

The first parameter shown is CF30.
To view the value of the parameter
press the set key.

JEg, =W Schpeider 2
E : esc
ol y :
T g ' Wi
- - ---= &
3 0000606 £4

Use the UP and DOWN keys to
change the value if necessary. To
confirm the value press the set key.
To exit press Esc

Use the UP and DOWN keys to scroll the
other parameters and repeat the procedure
to view the values and - if necessary - edit

them.



2" Method: Target Blocks I’W‘I
i

By Function Block Configuration

node

base

no

pollingTime
waitBeforeSend

timeout

error
diagnostics
object1
object2
object3
object4
object5
objects
object?
objectd

sysMbMRTU_FC16

node error
base diagnostics
no

object1

object2

object3

object?

object8
pollingTime
waitBeforeSend

timeout

Lifie Is On

tectidc



Modbus Task

Master side

Note:
9 P Modbus_Master_Fu"diO"TCOdes Dedicated PLC task (Modbus task): operations on the bus do not
Ttk Modins Master Enabic-Deablc affect the PLC Timed task and have limited impact on lower-priority

tasks, since they are carried on asynchronously.

. @ Modbus_Master_Enable_Disable

....... i} Background

------- ¥ Boot

Lifels®n | Schneider
3 Electric
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sysMbMRTU write function code, FC16
Master side, library & Output Pin-Out

&3

m chine| A

FC16_Write

& sysClockWrite ¥ sysMbMRTU_BroadcastFC16 LF sysMbMRTU_FC04

I sysExecutionPassword & sysMbMRTU_Enable F sysMbMRTU_FC05

4 sysMbMRTU_BroadcastFC05  sysMbMRTU_FC01 {3 sysMbMRTU_FC06

£ sysMbMRTU_BroadcastFC06 I sysMbMRTU_FC02 £F sysMbMRTU_FC15

T sysMbMRTU_BroadcastFC15 i sysMbMRTU_FCO3 - 15ysMbMRTU_FC16
(it

« | » [}, Operator and standard blocks | Target variables | Target blocks [ basic } Regul:

Output:
Name Type Description
error BOOL TRUE=error occurred, FALSE=no error
diagnostics MbMRTUDiagnostics Message diagnostics

Note: This function block can be used in the Modbus task only.

Lifels On | Schneider
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sysMbMRTU write function code, FC16

Master side, Input Pin-Out

Input:
Name Type Description
node @MbMRTUNode Slave node
base UINT Address of the first Holding Register to write
no UINT Number of contiguous Holding Registers to write
objectt INT 1st Holding Reaqistervalue
object2 INT 2nd Holding Register value
object3 INT 3rd Holding Register value
object4 INT 4th Holding Register value
objects INT 5th Holding Register value
object6 INT 6th Holding Register value
object7 INT 7th Holding Register value
objects INT 8th Holding Register value
pollingTime UINT Polling time [ms]. O=write on variation
waitBeforeSend UINT Time to wait before sending the message [ms]
timeout UINT Timeout [ms]

Life Is On

Schnleider
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Modbus Communication Error Detection

Master Side, Status Variable declaration

Reowees  AX
Configuration
-l M1710
-8 Modbus objects
----- @ EEPROM Parameters
...... B T gy
El @ Enums
: ..... .¢#) Modbus Master Enable/Disable
----- ... BIOS Parameters

----- E} MenuPrg
#-ER Menu set
-85 /0 Mapping -
~{ Alarms Status Variables
[+ % Master Modbus RTU
g Hel -
ek ['d Remove 2 Recalc
b= _Address Name Display label Device type Application type Format Read only
1 8960 Enable_Disable MMED Modbus Master EIBOOL False
2 8961 Slave_Setpoint SSEP Signed 16-bit INT KXY False
3 8962 Slave_Delta SDLT Signed 16-bit INT XXXY False
4 8963 Slave_Ambiant Tema SAMT Signed 16-bit INT JOOLY False
Confidential Property of Schneider Electric | Page 48 5 8964 MOdbus Comm Error MCER Boolean BOOL False




Write Multiple Registers, FC16

Master side, Assignment

FC16_Write_EEPROM
sysMbMRTU_FC16

M1710_Slave ; - | node error Modbus_Comm_Error |
e — base diagnostics

no
Slave int object1

Slave_Delta object2

Droject object3
g M1710_Master Project

----- [EP Modbus_Master_CommeErr_Handling objects
'1=P Modbus_Master_Function_Codes objects

i #=P Modbus_Master_Enable_Disable s
ject?
- @) Global vars I Drag & Drop objects

=8 Aux Variables pollingTime

object4

waitBeforeSend

B @ Meodbus_cfg timeout

-3 Task ' ! i
& asks Life Is ®n SCI&l}ﬁlgﬁ!’




Read Holding Registers, FC03

Master side, Input Pin-Out

& sysMbMRTU_Enable
£ sysMbMRTU_FC01
F sysMbMRTU_FC02
& sysMbMRTU_FC03

<

sysMbMRTU_BroadcastFC16 £F sysMbMRTU_FC04
£F sysMbMRTU_FC05
£F sysMbMRTU_FC06
£ sysMbMRTU_FC15
£ sysMbMRTU_FC16

n

»

4 I > I\ Operator and standard blocks :\ Talget varables | Target blocks
Input:
Name Type Description
node @MbMRTUNode Slave node
base UINT Address ofthe first Holding Register to be read
no UINT Number of contiguous Holding Registers to be read
pollingTime UINT Polling time [ms]
waitBeforeSend UINT Time to wait before sending the message [ms]
timeout UINT Timeout [ms]

sysMbMRTU_FCO03

node

base

ne

pollingTime
waitBeforeSend
timeout

Life Is On

error
diagnostics
object1
object2
object3
object4

objectS
objects
object?

objectd

Schpeider



Read Holding Registers, FC03

Master side, Output Pin-Out

Output:

Name Type Description
error BOOL TRUE=error occurred,FALSE=no error
diagnostics MbMRTUDiagnostics Message diagnostics
object1 INT 1st Holding Register
object2 INT 2nd Holding Register
object3 INT 3rd Holding Register
objectd INT 4th Holding Register
objects INT 5th Holding Reqister
objectt INT 6th Holding Reagister
object? INT 7th Holding Reagister
object8 INT 8th Holding Reaqister

Confidential Property of Schneider Electric | Page 51

sysMbMRTU_FCO03

node error
base diagnostics
no object1

pollingTime object2
waitBeforeSend object3
timeout object4

objectS

objects
object?
objectd

. , )
Life Is On Sclél}ﬁlgﬁr



Read Holding Registers, FC03

Master side, Assignment, Reading Slaves EEPROM Parameters

FC03_Read_Slave_EEPROM

M1710_Slave Modbus_Comm_Error |
16384
= Slave_Setpoint
[ Slave_Delta
0
1000

Schpeider

N LifelsOn
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Read Holding Registers, FC03

Master side, Assignment, reading slave’s ambient Temperature

FC03_Read_Slave_StatusVariable

M1710_Slave Modbus_Comm_Error |
8960
[ Slave_Ambiant_Temp|
0
0
1000

Schpeider
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> @
Modbus Communication J

.....

Modbus Communication Monitoring & Debugging

By Target Variables

Life Is On

Sﬁ}n%giikb}r

: be¢tidc



Modbus Monitoring
Master Side, sysMbMRTUStatus

(_JError codes £ Modbus RTU master
Exception codes (JPassword Level

Key Functions Peripheral Name: sysMbMRTUStatus
Keys (3 System Tasks Execution Ti..
([ Leds status ([ System clock Type: MbMRTUStatus

; Address: %MB60000.0
Target blocks | basic }_Regul and Cc

Description:
Modbus master status

« | » [}, Operator and standard blocks )!Targetvaﬁables ']

LifelsOn | Schneider
3Electr|c



Modbus Communication Monitoring

Master side, Watch Window

E.

] sysMbMRTUStatus

« | » [\ Operator and standard blocks || Target variables

Confidential Property of Schneider Electric | Page 56

2. Drag & Drop

__ 2x
. v
Symbol Value Type
=/ ™ SYSMBMRTUSTATUS - MBMRTUSTATUS
~ mm ENABLED FALSE BOOL
= ®# DIAGNOSTICS - MBMRTUDIAGNOSTICS
- — MESSAGECOUNT 43875 UINT
- == ERRORCOUNT 121 UINT
- = LASTERROR 2 USINT
- — LASTEXCEPTION 0 USINT
LifelsOn | Schneider
3 Electric




Modbus Master Communication Error handling/detection

Master Side, New Program

= M1710_Master Proje

--[E]P Modbus_Mast Add New folder
'I}P Modbus_Mast Import object from library Newprogan n'l ‘I=P Modbus_Master_Eun;::iog_(:c:'ies
; P Modbus_Mast : : +--#=P Modbus_Master_Enable_Disable
.a Global vars Eontrl it New oo ------ .a Global vars
g (B AuxVariables| ~ Decyptal objects Now fncion 11 = (@ AuxVariables
- Tasks View all POUs New global variables group =R Tasks
View all global vars [ 98 Timed .
@ Modbus_Master_Enable_Disable

L. i ¢l Modbus_Master CommeErr_Handling

....... {3} Background

Language
£ ¥ Init

....... L,
@I @©FBD ©LD @ SFC G Modbis

Name Lo @ Modbus_Master_Function_Codes
Modbus_Master_CommEm_Handling

|
Task
[ Assignto | Timed - ]

[ ox ] [ concel | Life Is ®On

Schpeider




Monitoring Modbus Communication by third party

0001 (* Assigning structured target variable to the glohal

sysLocalDigitallnputs

0002 ‘status variable in order to monitor Modbus Master us|sysLocalLeds
gggi e L sysLocalDigitalOutputs o5 sysMbMRTUStatus
0005 sysMbMRTUStatus. sysLocalKeys sysPeripheralStatus
UBUE @ | IMbMRTU Diagnostics Master global diagnostics| 7 -

UUU? [@ enabled « | » [ Operator and standard blocks

0001 (* Assigning structured target variable to the global

0002| status variable in order to monitor Modbus Master

0003 communication by third party =)

0004

0005 sysMbMRTUStatus.diagnostics.

0006 T 1. Drag.& drop to from target
'_'g.n,l:l‘-?; @ 1astError variables list to the
IHEFE: [} lastException rogramming area
gggg filmessageCount [UINT Message count | Prog 9

4. Assign desired global status
variable to the diagnostic
0003] communication by third party *) registers

1 (* Assigning structured target variahle to the global 4
'0002| status variable in order to monitor Modbus Master

0006 MessageCount:= sysMbMRTUStatus.diagnostics.messageCount;
0007 LastError:= sysMbMRTUStatus.diagnostics.lastError; Lifels®n | Schneider
0008 LastException:= sysMbMRTUStatus.diagnostics.lastException: PElectric

0
0
0
0005 ErrorCount:= sysMbMRTUStatus.diagnostics.errorCount;
0
0
0




Menu Prg.

Master Side, to access them via dashboard

[Rsouncs

2 x

Conflguratlon
=[] M1710

@ Modbus objects Up

'Slave Error handling' Menu

4. Short Form/label

Confidential Property of Schneider Electric | Page 59

El Menu Prg

. Slave Error handling 7 Name
@ Menu set 1 |MessageCount
-85 /0 Mapping 2 |ErrorCount
- Alarms 3 |LastEror

1:] % Master Modbus RTU 4 |LastException
4 Help 5 | Modbus_Comm_Error

5 8964 Modbus_Comm_Error MCER

6 |8965 MessageCount SMGC

7 8966 ErrorCount SERC

8 |8967 LastError SLER

S 8968 LastException SLEX

' 4l Add ['d Remove

Description

ectric

Life Is ®On
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Appendix 1

Modbus Function codes Definition

Life Is On
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Modbus Master Function Code
Read/write, sysMbMRTU_FCO01

Read Coils - Function 01 (0x01)

Type : FUNCTION BLOCK

Code type : EMBEDDED

Input vars num: 5

node : @MbMRTUNode (* Slave node *)

base : UINT (* Address of the first Coil to be read *)

no : UINT (* Number of contiguous Coils to be read *)

pollingTime : UINT (* Polling time [ms] *)

timeout : UINT (* Timeout [ms] *)

Confidential Property of Schneider Electric | Page 61

Inout vars num: O
Output vars num: 18

error : BOOL (* TRUE=error occurred,FALSE=no
error *)

diagnostics : MbMRTUDiagnostics (* Message
diagnostics *)

object1 : BOOL (* 1st Coil *)

object16 : BOOL (* 16th Coil *)

Extern vars num: 0

Schneider

; |
Life Is On pneicer



Modbus Master Function Code
Read/write, sysMbMRTU_FC02

Read Discrete Inputs - Function 02 (0x02)

Type : FUNCTION BLOCK

Code type : EMBEDDED

Input vars num: 5

node : @MbMRTUNode (* Slave node *)

base : UINT (* Address of the first Discrete Input to be

read *)

no : UINT (* Number of contiguous Discrete Inputs to

be read *)

pollingTime : UINT (* Polling time [ms] *)
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timeout : UINT (* Timeout [ms] *)
Inout vars num: 0
Output vars num: 18

error : BOOL (* TRUE=error occurred,FALSE=no
error *)

diagnostics : MbMRTUDiagnostics (* Message
diagnostics *)

object1 : BOOL (* 1st Discrete Input *)

object16 : BOOL (* 16th Discrete Input *)

Extern vars num: 0

Schneider

; |
Life Is On pneicer



Modbus Master Function Code
Read/write, sysMbMRTU_FCO03

Read Holding Registers - Function 03 (0x03)

Type : FUNCTION BLOCK

Code type : EMBEDDED

Input vars num: 5

node : @MbMRTUNode (* Slave node *)

base : UINT (* Address of the first Holding Register to
be read *)

no : UINT (* Number of contiguous Holding Registers
to be read *)

pollingTime : UINT (* Polling time [ms] *)

timeout : UINT (* Timeout [ms] *)

Inout vars num: 0
Output vars num: 10

error : BOOL (* TRUE=error occurred,FALSE=no
error *)

diagnostics : MbMRTUDiagnostics (* Message
diagnostics *)

object1 : INT (* 1st Holding Register *)

object8 : INT (* 8th Holding Register *)

Extern vars num: 0



Modbus Master Function Code
Read/write, sysMbMRTU_FC04

Read Input Registers - Function 04 (0x04) Inout vars num: 0
Type : FUNCTION BLOCK Output vars num: 10
Code type : EMBEDDED error : BOOL (* TRUE=error occurred,FALSE=no

error *
Input vars num : 5 )

i tics : MbMRTUD: tics (* M
node : @VMbMRTUNode (* Slave node *) diagnostics : MbMRTUDiagnostics (* Message

diagnostics *)
bar:eaC:j l;J)INT (* Address of the first Input Register to be object1 : INT (* 1st Input Register *)

no : UINT (* Number of contiguous Input Registers to
be read *) object8 : INT (* 8th Input Register *)

pollingTime : UINT (* Polling time [ms] *) Extern vars num: O

timeout : UINT (* Timeout [ms] *)



Modbus Master Function Code
Read/write, sysMbMRTU_FCO05

Write Single Coil - Function 05 (0x05) Inout vars num: 0
Type : FUNCTION BLOCK Output vars num: 2
Code type : EMBEDDED error : BOOL (* TRUE=error occurred,FALSE=no

error *
Input vars num : 5 )

node : @MbMRTUNode (* Slave node *)
address : UINT (* Address of the Coil to write *)
object : BOOL (* Coil value *)

diagnostics : MbMRTUDiagnostics (* Message
diagnostics *)

Extern vars num: 0

pollingTime : UINT (* Polling time [ms]. O=write on
variation *)

timeout : UINT (* Timeout [ms] *)



Modbus Master Function Code
Read/write, sysMbMRTU_FCO06

Write Single Register - Function 06 (0x06) Inout vars num: 0

Type : FUNCTION BLOCK Output vars num: 2

Code type : EMBEDDED error : BOOL (* TRUE=error occurred,FALSE=no
error *)

Input vars num: 5
diagnostics : MbMRTUDiagnostics (* Message
node : @MbMRTUNode (* Slave node *) diagnostics *)
address : UINT (* Address of the Holding Registerto  gytern vars num: 0
write *)
object : INT (* Holding Register value *)

pollingTime : UINT (* Polling time [ms]. O=write on
variation *)

timeout : UINT (* Timeout [ms] *)



Modbus Master Function Code

Read/write, sysMbMRTU_FC15
Write Multiple Coils - Function 15 (0xOF)
Type : FUNCTION BLOCK
Code type : EMBEDDED
Input vars num : 21
node : @MbMRTUNode (* Slave node *)
base : UINT (* Address of the first Coil to write *)
no : UINT (* Number of contiguous Coils to write *)

object1 : BOOL (* 1st Coil value *)

object16 : BOOL (* 16th Coil value *)

pollingTime : UINT (* Polling time [ms]. O=write on
variation *)

timeout : UINT (* Timeout [ms] *)
Inout vars num: 0
Output vars num: 2

error : BOOL (* TRUE=error occurred,FALSE=no
error *)

diagnostics : MbMRTUDiagnostics (* Message
diagnostics *)

Extern vars num: 0



Modbus Master Function Code
Read/write, sysMbMRTU_FC16

Write Multiple Registers - Function 16 (0x10)

Type : FUNCTION BLOCK

Code type : EMBEDDED

Input vars num: 13

node : @MbMRTUNode (* Slave node *)

base : UINT (* Address of the first Holding Register to
write *)

no : UINT (* Number of contiguous Holding Registers
to write *)

object1 : INT (* 1st Holding Register value *)

object8 : INT (* 8th Holding Register value *)

pollingTime : UINT (* Polling time [ms]. O=write on
variation *)

timeout : UINT (* Timeout [ms] *)
Inout vars num: 0
Output vars num: 2

error : BOOL (* TRUE=error occurred,FALSE=no
error *)

diagnostics : MbMRTUDiagnostics (* Message
diagnostics *)

Extern vars num: 0



Questions?

Lifels®On | Schneider
Erd3

lectric
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