Modbus RTU

Sysctrl Studio project configuration

Step 1: Create a new project

Double-click to open Sysctrl Studio and create a new project. Click [Hardware Settings] and make
the following settings on the serial port interface. Set the default station number to 1, the baud
rate to 9600bps, the protocol to (8,E,1) RTU, and the master-slave mode to slave (with the touch
screen as the master).

Modbus RTU - Sysctrl Studio 2.1
TP S8R0 sl =Y #ahH)

" 4] € 4R 48 4B 95 6§ 05 09

]
gg|e
b
L]
e e
SEe
gee
gee

-
*

PARE S T OG00b s v

Mk Tt R

1:

3 RN ()

Step 2: Create a new variable

Open the default POU, right-click in the variable declaration area and select "Add Variable",
create a new variable and assign it to the corresponding address. When assigning addresses, pay
attention to the device range.
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1 ViR * data_M@ .0 BOOL
(M5 2 VAR # data_mMi .1 BOOL
R * data_Q Be. o BOOL
4 VaR # data_Ql e 1 BOOL
5 VAR ® data_I@ EINS.8 BOOL
& VAR # data_I1 EINS.1 BOOL
7 WAR # data_int IMA1B8 INT
i VaR # data_wint MlEl LUIHT
9 vam # data_dint MO8 DINT
18 VAR # data_udint TMOE] LIDTNT
11 vam # data_word Ey LR LR WORD
17 VAR ® data_dword ool DWORD
13 VAR # data_real -y biLE] REAL

Step 3: After compilation, download the project to the controller.

Utility Manager Project Configuration

Step 1: Create a new project

(1) Open the Utility Manager software, select [Select Model] in the upper left corner, select the
model series corresponding to the touch screen, and click [EasyBuilder Pro].
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(2) Click [Open New File] and select the corresponding model [TK8071iP].
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Step 2: Basic Configuration

(1) In the pop-up window, select [Add device/server...]
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(2) Select [MODBUS RTU (Zero-based Addressing)] from [Device Typel.
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(3) At No. 1, select the interface type corresponding to the COM port. At No. 2, the baud rate, data
bits, and stop bits must be consistent with the Sysctrl project settings.

BASATH (woris): 110+
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The Modbus addresses of the project variables and touch screen components must correspond
one to one for successful communication.

There are two ways to map addresses: the HMI symbol table and the standard Modbus
address calculation .

You can choose any method to perform address mapping.

HMI symbol table

Step 1: Generate HMI symbol table (Sysctrl Studio project)

(1) Click [Tools] >> [HMI Symbols] in the upper menu bar
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(2) The HMI symbol interface appears at the bottom. Click [Add Engineering Symbol...], select the
variable to be added in the pop-up window, and click [OK].

g VAR ¢ data_uint
9 VAR # data_dint
18 V&R # data_udint
11 VAR & data_word
12 VAR # data_dword
13 VAR ¢ data_real
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(3) Click [Check Project Symbols] and the variables will be automatically assigned Modbus
addresses.
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(4) Click [Generate HMI Symbol Table...]. On the [Generate HMI Symbol Table] interface, select
WEINVIEW for [HMI Manufacturer], select Serial Port for [Communication Method], and select
Modbus_Serial for [Connection Path]. Click [Generate...] and save the CSV file to your computer. It
will be used in subsequent touch screen projects.
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After the configuration is complete, download the project to the controller.

Step 2: Import the HMI symbol table (Utility Manager project)

(1) The name must be consistent with the name in [Generate HMI Symbol Table] - [Connection
Path]
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(2) Click [Project File] >> [Address] >> [User Defined Label]
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(3) Import CSV file
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Step 3: Create a new component

(1) Create a new indicator light component and bind it to the bool variable data_IO.
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(2) Create a new bit state switching switch element and bind it to the bool variable data_MO.
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(3) Similarly, create other components and bind the corresponding variables.
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Step 4: Download the project

(1) Click [Project File] >> [Compile] >> [Start Compiling].
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(2) Click [Download (PC->HMI)], enter the touch screen IP address 192.168.1.111 in the IP field, and

click [Download].
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(3) The window displays "All completed", indicating that the download is successful
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Standard Modbus address calculation

Address calculation relationship description

The following table applies to the Modbus address correspondence between the M series
controller and the WEINIVIEW HMI.
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Name Type Number Address Property
%IX0.0~%IX0.7 6000 ~ 6007 Read-only
%lX1.0~%IX1.7 6008 ~ 600F Read-only
Bit device
I (Input device) | | Read-only
%IX127 0~%IX127.7 63F8 ~ 63FF Read-only
Word device %lW0~%IWE3 8000 ~ 803F Read-only
%QX0.0~%0X0.7 A000 ~ ADD7 Read/Write
%QX1.0~%0QX1.7 A008 ~ AOOF Read/Write
Bit device
Q (Output device) e Read/Write
%QX127.0~%QX127.7 A3F8 ~ A3FF Read/Write
Word device %QWO0~%QW63 AQ00 ~ AO3F Read/Write
M (Middle device) Word device %MWO~%MW32767 0000 ~ 7FFF Read/Write

The corresponding address conversion method is as follows:

| Address|_Type | Algorithm ______| _________HMlAddress

%IXA.B 1X 24576+ A*8 + B %IX1.1 — 24576 + 1*8 + 1 = 24585
24576 + A/2 (A/2 Divisible)

_ %IB20 — 24576 + 20/2 = 24586
%IBA  3X bit [24576 + A/2(Round)].8 (A/2 Not

%IB21 — [24576 + 21/2(Round)].8=24586.8

divisible)
%lWA 3X 32768 + A 2%IW10 — 32768 + 10 = 32778
%QXA.B 0X 40960+ A*8 + B 2%QX1.1 — 40960 + 1*8 + 1 = 40969

40960 + A/2 (A/2 Divisible)

. %QB10 — 40960 + 10/2 = 40965
%QBA  4X_bit  [40960 + A/2(Round)].8 (A/2 Not

%QB11 = [40960 + 11/2(Round)].8=40965.8

divisible)
%QWA 4X 40960 + A %QW10 — 40960 + 10 = 40970
2.B 2 Divisibl %MX500.3 — 500/2 = 250.3
UMXAB  ax bit o0 (A2 Diisible) /
- A/2(Round).(B+8) (A/2 Not divisible) 9%MX501.3 — [501/2(Round)].(3+8) = 250.11
2 2 Divisibl %MB100 — 100/2 = 50
%MBA  4X bit A0 el 2 i
- A/2(Round).8 (A/2 Not divisible) %MB101 — 101/2(Round).8 = 50.8
YeMWA 4X A %MW100— 100

Step 1: Create a new component

(1) Create a new indicator light component and bind the bool variable data_l0. Click [Bit Status
Indicator] in the upper menu bar, select 1x for the corresponding address, and enter 24576.
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(2) Create a new Bit State Switch component and bind it to the Bool variable data_MO. Click [Bit
State Switch] in the upper menu bar, select 4x_Bit for the corresponding address, and fill in 0.
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(3) Create a new indicator light component and bind it to the bool variable data_QO. Click [Bit
Status Indicator] in the upper menu bar, select Ox for the corresponding address, and enter 40960.
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(4) Create a new value component and bind it to the int variable data_int. Click [Value] in the upper
menu bar, select 4x for the corresponding address, and enter 100.
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The data type of data_int is int. Select 16-bit Signed for [Data Format]. In the [Display Format]
section, enter 5 for [Number of digits above the decimal point] to indicate the number of digits

that can be displayed on the touch screen.
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(5) Similarly, create other components and bind the corresponding variables. For easy distinction,
add text here.
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Step 2: After the component is created, download the project to the touch screen.

Communication test

Step 1: Device connection

This tutorial uses the HCM511S-32MT4-D controller and the TK8071iP touch screen. The Modbus
RTU communication connection method is shown in the figure below.
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The touch screen COM interface DB9 male pin definition is as follows.
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| #0 | EW | EX |

coM2 1 Data-
[RS-485]2W 2 Data+

DBOREOAL i
PR— 1 Rx-
COM2 2 Rx+

[RS-485]4W 3 Tx-

4 Tx+

COM3 6 Data-
[RS-485]2W 9 Data+

Step 2: project Testing

The Sysctrl project enters the monitoring state and assigns values to variables.

& Modbus - Sysctrl Studio 2.1
MR  REE WEV) 0 TEP) E (€) #|s TEM #EeH)

E= K

TE
i® Modbus (FF: admin)

il data_M@
2 VAR 4 data M1 Q0.1 BOOL
5 AR + data 08 %0X0.0 BOOL
i 4 VAR 4 data_Q1 %0X8.1 BOOL
R B4 5 VAR ¢ data_I@ %IX9.8 BOOL
B FRESTIE 6 VAR s data_I1 %1X0.1 BOOL
v EigE 7 VAR ¢ data_int 2100 INT

4 VAR 4 data_uint w181 UINT 52
9 VAR + data_dint D108 DINT -852
10 VAR 4 data_udint  TMD161 UDINT 245
11 VAR # data_word a1e2 WORD 14
12 VAR ¢ data_dword  WMD162 DWORD 525
13 VAR + data_real D103 REAL 123.562 ||

data_int

data_ [0 |

data 11 ¢

data_word

data_dword

data_dint

data real |123.562

data_MO B data_ M1
data QO @ data Q1 data_udint 245

B data_uint 52
\.
| e/

[\lwur\lvu_w
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Modbus TCP

Sysctrl Studio project configuration

Step 1: Create a new project

Double-click to open the Sysctrl Studio software and create a new project. In the default POU,

create new variables and assign them to corresponding addresses.

B G0G1 - Sysctrl Studio 2.4.0.1705

ws

Step 2: After compilation, download the project to the controller.

Utility Manager Project Configuration

Step 1: Create a new project

(1) Open the Utility Manager software, select [Select Model] in the upper left corner, select the
model series corresponding to the touch screen, and click [EasyBuilder Pro].

Utility Manager

O #anw B TK #4

e
- E iP Z4

|_._' iE F#H
i TR

g oMT 51

L]

g XE 74

2

oMT 54/

oMTX 54 LLa)

Utility M
° ° , T'I( gﬂ anager ° o

o e e O
o e O
£ PLC) e *ﬁi‘u Bt (Ll &R PLC) @

HMI R ELEED (1 Fi 4% PLC) HMI

iro | %ifie

n oMTX F 4~ i

L Pgrges P

(2) Click [Open New File] and select the corresponding model [TK8071iP].
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0 Fre Qe TR

O OFER v v @ TKER
TK6051iP
TK6071iP

TK6071iQ

MTB051iP/MTB051iP

MTE071iP/MTBO71iP/MTBO71iP2

MTE103iP

MT6102iQ

MTB102iQ

MT8102iP

v B iE 7
MTB050iE/MT8051iE
MTBO53iE
MT6070iE
MT6071iE
MT8070iE/MT8100iE
MTBO71iE/MT8101iE
MTB102iE
MTB103iE
MTB8121iE/MT8150iE
MTB121iE2/MT8150iE2

TK8O71iP

(nE:=

Resolution : 800 x 480

COM 1:RS-232

COM 2 ; RS-485 2W/4W
DM : i

Ethernet : LAN
WiFi: NA

CAN Bus : NA
SD Card Slot : NA
USB Host : Yes*

* CIZE8 HMI (2019712 =0EES)

@A (template_TK_800x480.emtp)

lpEaTEr | & msTEE

Step 2: Basic Configuration

(1) In the pop-up window, select [Add device/server...]

O= =
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BiR = mEn HE BN 35S
EHLBEER Local HMI ZH) TK8071iP (800 x 480) - - 0
| smgemsE. | i BE.
* ISR ER EERT (TEEN)
wtEEE:

SCADA #{#ETLAET MODBUS TCP/IP Server SEFEZEHUE. (FisesFiE—4 MODBUS TCP/IP Server #E=MA

[MODBUS TCP/IP ®£])

‘v

Address Mapping Table
PLC

HMI

(2) Select [MODBUS TCP/IP (Zero-based Addressing)] from [Device Typel].

R




wEEE X

SR EE
B |00|359'5 V3 (Ethernet) | i

S (| 2 ) =

Azbil MODBUS TCP
BRTE(iE : A4 . BH. CD MODBUS TCP/IP
. . - . . Control Techniques SEEthernet MODBUS TCF/TF
* BiREERETNE iv, EEE T TR EEEZE M v, EEE mae DELTA AS300/DVF-ES3 MODBUS TCF/IP
ELSIST MODBUS TCR/IP
GMTCNT PLC MODBUS TCE/TP
: - KOYO CLICK V3 MODBUS TCP/IP
wEn . | CODESYS ¥3 (Ethernet) |+ el
W ID : 277, V.5.80, CODESYS_V3_ETHERNET.e30 o
dd
*J: . Ii‘§§i§§;ﬂi... £
EOXY: LR ke = Schneider PowerLogic MODBUS TCP/IP
Inovance H5U MODBUS TCF/IF
* F e LSTHEEENL (185 18-12358). TOSHIBA TOSVERT VF (MODBUS TCF)
Weintek Remote 10 (MODBUS TCP/IF)
XINJE XD Series MODBUS TCP/IP
P 192.168.1.111, SRS =11740 ) e
bR =] s b R 36 B Bb.. HEMmE A
BEMBWS . - X 7 DDDDD 65535 0
N 3%_Double F DoDOD 65535 0 3x
Oemrfiss ™ F DDDDD 65535 0
4x_Double = DDDDD 65535 0 4x
dx_String Central ... ¥ DDDDD 65535 0 ax
4x_String_Central_... DODDD 65535 0 ax
5% $ DDDDD 65535 o 4x
6 £ DODDD 65535 0 ax
VendorName ¥ DDD 255 0
FroductCode ¥ DOD 255 0
MainrMinnrRavision =2 nnn 255 n b
»
— » B o b B
WE WiE THREEEER... BE Lok

(3) Click [Set...] at the IP address, and change the IP address to the controller IP address.

Note: For Modbus TCP communication, the controller IP and touch screen IP must be in the same
network segment.
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B IMODBUS TCP/IP (Zero-based WMQng} |
Cynm [OF3+
FREALE - | &4 v [REL
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st 2]

o —
WO : [s02

IP HEHHOE

[

REAR . MODEUS TCP/IP (Zero-based Addressing) v
& D 49, v.3.30, MODBUS_TCPIP.e30 i
BO2XY : LR - ABEEEEM. ..

=T umr L EEEE N (£ A L-12358).

P: 1923681111, OIS =502 o

[] #F8 UDF (User Datagram Frotacal)

£t Ey: o - B ()0 |
BEMRNS 1

(R fEas
i SERESEE
_ st WL ERRHE: o e
01 : Tees
AR (worcs): 22 ] TR e w
BRI (words) : 120 ~ iR

BAEAFH (words) : 120 ha
B

The Modbus addresses of the project variables and touch screen components must correspond
one to one for successful communication.

There are two ways to map addresses: the HMI symbol table and the standard Modbus
address calculation.

You can choose any method to perform address mapping.

HMI symbol table

Step 1: Generate HMI symbol table (Sysctrl Studio project)
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(1) Click [Tools] >> [HMI Symbols] in the upper menu bar

[ modbus_TCP - Sysetrl Studio 2.1
|W(E LB (v TP &

55 AR 4 AR bk ) & ®

* data_I@
* data_I1
# data_int
+ data_uint
# data_dint
* data_udint
# data_word
# data_dword
+ data_real

3 s

FmLfE

W HMis

(2) The HMI symbol interface appears at the bottom. Click [Add Engineering Symbol...] and select
the variable to be added in the pop-up window.

& VAR ¢ data_uint

9 VAR ¢ data_dint

18 VAR -# data_udint E

11 VAR -¢ data_word v T8

12 VAR -# data_dword » O EEPOU
13 VAR -# data_real 2 v (i POU

data MO (BOOL)
» data M1 (BOOL)
» data_QO (BOOL)
» data_Q1 (BOOL)

p data_I1

p data_int (INT)
data_uint (UINT)

¢ data dint (DINT)
data udint (UDINT)

» data word (WORD)

@ data_dword (DWORD)

¥ ¢ data_real (REAL)

STEEES ~

=3 Modbusittl HiE

R HMiErS

(3) Click [Check Project Symbols] and the variables will be automatically assigned Modbus
addresses.



B

INT
UINT
DINT
UDINT
UINT
UDINT
REAL

(4) Click [Generate HMI Symbol Table...]. On the [Generate HMI Symbol Table] screen, select
WEINIEW for [HMI Manufacturer], Ethernet for [Communication Method], and Modbus_TCP for

[Connection Path]. Click [Generate...] and save the CSV file to your computer. It will be used in
subsequent touch screen projects.

Add Project Symbols... Add Custom Symbol... Delete Move Up l Show all symbols Bl HMI HCFA TP2000 series Check Project Symbols Generate HMI symbol Table...

HCFA TP2000 Series
Name Type Device

r... Comment Check resul Mg
’POU.a BOOL %MBO 6: einview
’ POUD B0OL %MB1 [lexem
Delta
**Double dlick here to edit=*

R
“ v 7 H > g ¢ Deskiop *

ER - I - 9

& OneDrive - Personal
B sxngswzE "I
1
T
» 30 e
> W Desktop

soft pre-]

TEEEN): HMIFS®.cov
ERAFSAII(T): | CEVITRH(*.csv)

~ s 4 s
N IS

After the configuration is complete, download the project to the controller.
Step 2: Import the HMI symbol table (Utility Manager project)

(1) The name must be consistent with the name in [Generate HMI Symbol Table] - [Connection
Path].
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(2) Click [Project File] >> [Address] >> [User Defined Label]
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(3) Import CSV file
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2 POU_data_M1 Modbus_TCP 4x_Bit-0000001 {1 {1 &5
3 POU_data_Q0 Modbus_TCP 0x-40960 T 2 ®E
4 POU_data_Q1 Modbus_TCP 0x-40961 T 2 ®E
5 POU_data_I0 Modbus_TCP 1x-24576 i {2 ®E
[ POU_data_I1 Modbus_TCP 1x-24577 (DA A=)
7 POU_data_int Modbus_TCP 4x-100 F N EE
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9 POU_data_dint ASYRHRCEIE TS T T BE
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= e
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Step 3: Create a new component

(1) Create a new indicator light component and bind it to the bool variable data_IO.
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(2) Create a new bit state switching switch element and bind it to the bool variable data_MO.
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(3) Similarly, create other components and bind the corresponding variables. For easy distinction,

add text here.

1 10 : 1x-24576) B

data 11

2 Q0 0x-40960)B

Step 4: Download the project

11 : 1x-24577)
data int

@ata uint
data M1 4x_Bil-0000001)

+

@#ata dint #

Q1 : 0x-40061)

#ata udint#

(1) Click [Project File] >> [Compile] >> [Start Compiling].

&, 000 gaf_int : 4x-100)

dath word

(B0 gath_uint: 4x-101)
A
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(2) Click [Download (PC->HMI)], enter the touch screen IP address 192.168.1.111 in the IP field, and

click [Download].

u EasyBuilder Pro V6.07.02.375s : EBProjectl.emtp - [10 - WINDOW _010]

SD TE (PC->HMI)
EED ES A WE GHEN SR B oA EE
FiE HMI
7E
ek
e as
LAKR R THERROS | #E..
S . s:[ e
e e 4 P | HMIE#®R b
s 1B 1P 192 168.1.111 g 2
|
0123456789
000 N EEENEEBED
U ENNNEEEEEE =& 1178 EasyAccess 2.0 SEipC FIP HE
0000 INDENENEEEED [Jitr TR
00 ENNEEEEEED [“|runtime = E—5 T §32 Fal B, A ZEBHTE.
W4 DD ENEEEED® CRFETYANEE
0050 I ENEENEEEED
00060 INEENEEEEEDE
N DI ENEEEEE
s IR NDDNEEEEDE
e
0000 DNODEEEEEED LIBARGERE
I ENIEENEEEED
MM ESDNEEEEEDR [ R PC BBl HMI
] s LEmE
IoEEDENEENEEE
ba V] SRR (RW, RW_A) [] smremeiam [] smremmmsicR
00130 SNDENENEEEEDE
{3
M THERSNIEER
[mEEEzshEAEERET T8
T [ome zm

(3) The window displays "All completed", indicating that the download is successful
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Standard Modbus address calculation

Address calculation relationship description

The following table applies to the Modbus address correspondence between the M series
controller and the WEINIVIEW HMI.
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Name Type Number Address Property
%IX0.0~%IX0.7 6000 ~ 6007 Read-only
%lX1.0~%IX1.7 6008 ~ 600F Read-only
Bit device
I (Input device) | | Read-only
%IX127 0~%IX127.7 63F8 ~ 63FF Read-only
Word device %lW0~%IWE3 8000 ~ 803F Read-only
%QX0.0~%0X0.7 A000 ~ ADD7 Read/Write
%QX1.0~%0QX1.7 A008 ~ AOOF Read/Write
Bit device
Q (Output device) | .. Read/Write
%QX127.0~%QX127.7 A3F8 ~ A3FF Read/Write
Word device %QWO0~%QW63 AQ00 ~ AO3F Read/Write
M (Middle device) Word device %MWO~%MW32767 0000 ~ 7FFF Read/Write

The corresponding address conversion method is as follows:

| Address|_Type | Algorithm ______| _________HMlAddress

%IXA.B 1X 24576+ A*8 + B %IX1.1 — 24576 + 1*8 + 1 = 24585
24576 + A/2 (A/2 Divisible)

_ %IB20 — 24576 + 20/2 = 24586
%IBA  3X bit [24576 + A/2(Round)].8 (A/2 Not

%IB21 — [24576 + 21/2(Round)].8=24586.8

divisible)
%lWA 3X 32768 + A 2%IW10 — 32768 + 10 = 32778
%QXA.B 0X 40960+ A*8 + B 2%QX1.1 — 40960 + 1*8 + 1 = 40969

40960 + A/2 (A/2 Divisible)

. %QB10 — 40960 + 10/2 = 40965
%QBA  4X_bit  [40960 + A/2(Round)].8 (A/2 Not

%QB11 = [40960 + 11/2(Round)].8=40965.8

divisible)
%QWA 4X 40960 + A %QW10 — 40960 + 10 = 40970
2.B 2 Divisibl %MX500.3 — 500/2 = 250.3
UMXAB  ax bit o0 (A2 Diisible) /
- A/2(Round).(B+8) (A/2 Not divisible) 9%MX501.3 — [501/2(Round)].(3+8) = 250.11
2 2 Divisibl %MB100 — 100/2 = 50
%MBA  4X bit A0 el 2 i
- A/2(Round).8 (A/2 Not divisible) %MB101 — 101/2(Round).8 = 50.8
YeMWA 4X A %MW100— 100

Step 1: Create a new component

(1) Create a new indicator light component and bind the bool variable data_l0. Click [Bit Status
Indicator] in the upper menu bar, select 1x for the corresponding address, and enter 24576.
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(2) Create a new Bit State Switch component and bind it to the Bool variable data_MO. Click [Bit
State Switch] in the upper menu bar, select 4x_Bit for the corresponding address, and enter 0.
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(3) Create a new indicator light component and bind it to the bool variable data_QO. Click [Bit
Status Indicator] in the upper menu bar, select Ox for the corresponding address, and enter 40960.
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(4) Create a new value component and bind it to the int variable data_int. Click [Value] in the upper
menu bar, select 4x for the corresponding address, and enter 100.
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The data type of data_int is int. Select 16-bit Signed for [Data Format]. In the [Display Format]
section, enter 5 for [Number of digits above the decimal point] to indicate the number of digits
that can be displayed on the touch screen.
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(5) Similarly, create other components and bind the corresponding variables. For easy distinction,
add text here.



data 10

data T1 U data int W
W datha word u%fﬂﬁ#?lm
#ﬁﬁ’ﬂ#

todata uint :
data MO -
= dats MY - data dword i #ﬁﬂ)ﬁ#
v

i data real ﬁ_&ﬂfﬁ##
@ata Q1 W #a%a udint #ﬁ%ﬁlﬁ#

data QO

Step 2: After the component is created, download the project to the touch screen.

Communication test

Step 1: Device connection

This tutorial uses the HCM511S-32MT4-D controller and the TK8071iP touch screen. The Modbus
TCP communication connection method is shown in the figure below.
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Step 2: Engineering Testing

The Sysctrl project enters the monitoring state and assigns values to variables.
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