Modus Configuration Supplement
12/29/2006

Purpose:

This paper is to help users in the setup and imgieation of the Modbus
communications on the PLC On a Chip Developmenkgge. All of the settings
discussed in the paper are described in furtheilddtin the EZ Ladder manual.

Register Assignments. (For PLC On a Chip VS. Modbus Tester Beta Ver3.0)

PLC On a Chip Modbus Tester
Holding registers 40001 40001
Input registers 30001 30001
Inputs 10001 10001
Coils 20001 00001

Equipment needed:

For RS232 communication you will need the following

« PLC On a Chip Development kit

- EZ Ladder installed on a computer

« 2 RS232 null modem serial cables (1 is supplieitiéndevelopment kit the other can
be purchased from us or radio shack)

- Development kit RS232 serial port adapter (purcthasparately)

- Modbus scanning software. (We will be using Modbaster Beta 3.0 it can be
downloaded atvww.modbus.pl

For RS485/RS422 communication you will need thifaing:

« PLC On a Chip Development kit

- EZ Ladder installed on a computer

« RS232 null modem serial cable (supplied in the tgraent kit)

- Development kit RS422 or RS485 serial port adajpuerchased separately)

- Modbus scanning software. (We will be using Modbaster Beta 3.0 it can be
downloaded atvww.modbus.pl

« RS422/RS485 to RS232 converter. (We will be usi&gHlectronics Model#
AWSD9R. It can be purchased fremvw.bb-elec.com

« You will need to fabricate a cable to go from tlewelopment kit to the RS485/422
converter. See the attached drawings for this imétion.

RS232 Setup:

1. Connect the power adapter to the dev. Kit.

2. Connect the RS232 serial cable to the dev. kittartle PC serial port.

3. Connect the RS232 serial cable from a second gmiato the development kit Rs232
module.

4. Start the EZ Ladder program.

5. Now click on the PROJECTS then the SETTINGS bufidre following screen will
appear.



1=

Target | Wersion | Options |

— Target
H ame | Dezcription ﬂ Properties I
Filler Head Controller Harthess Intermational Filler Head Controller
HEC-1000 Divelbizz Corporation Harzh Ervironment FLC bodbuz |
ICE CUBE Divelbizs Corparation ICE CUBE Cantraller
PCS-1k Divelbizz Corparation PCS
PCS-2 Divelbizz Corparation PCS
PLC-0OM-4-CHIP Divelbizz Corporation PLC-0M-4-CHIP -
l - | _'rl_I
mCode Type ———— Serial Settingz
r -
Basic Part II:EIM1 j
i
£ fsm Baud Rate: IE?EUU j
] 4 | Cancel |
4

6. Select the PLC-ON-A-Chip option.

7. Make sure the Port matches the COM Port that yoggad the serial cable into
earlier.

8. Leave the Baud Rate set where it is at. It willyombrk at the 57600 setting at this
time.

9. Now click the Properties button. The following ssmewill appear.

PLC-ON-A-CHIP x|
DCPH: [PLCHIP-M2-2563 =]
—Devices
Device Mame | Descripkion | Add

Remove |

corcl_|

10. Select The DCPN number as shown above and thdathkcOK button.




11. Now that screen will go away. Now on the Projec#i8gs screen click on the
Modbus button. The following screen will appear.

-l x

¥ Enable

Slave ID: |1

& RTU
" ASCI

Comm Mode: ([

Parity: I EWEM

D ata Biks: IE

L L L

Baud Rate: |1aznn

FPacket Transmit Delay |3 £
[Character Times]: '

Y

12.  Click the Enable check box. Make sure the slavesID. (This can be set to any
number from 1 to 249 as long as you match the samer in the Modbus Tester
software.)

13. Leave the type set to RTU

14.  Select the Comm Mode you will be using.

15.  Parity can be set to ODD, EVEN or NONE as long @asmatched in the Modbus
Tester software.

16. Leave the Data Bits set to 8

17. The Baud Rate can be set to any of the availalfi@geas long as it is matched in
the Modbus Tester software. (However if the commaitnons is too fast it will cause
problems and may need to be slowed down.)

18. Leave the Packet Transmit Delay set to 3.5. (Fuekplanation of this feature
can be found in the EZ Ladder manual.)

19. Once all the settings are set click on the OK butfn the Projects Settings
screen click the OK button.

20. Now we are ready to create the Modbus Programthi®program we will create
a simple program with one input, one coil, one hdegister and one input register.

21.  Input the following program: (We can e-mail youstiprogram if you have
trouble.)




| INTEGER | | INTEGER |

s s

? | [hold_regfaiP 0 outi |, [input reghaiP  0jaf ou |,

This is the first holding register. This is the first input register.
3 Registerf MB_40001 Registerf MB_30001
| BOOLEAN | | BOOLEAN |
) Jew ol z z Jev ol

° | [Cinput_FaiP 0= ou | [Ccoil_FaiP  Of owd |

This is the first input. This is the first coil.

6 Registert MB_10001 Registerit MB_20001
Pl : : : :
NETORK ADDRESS/REGISTER
M atne Type Address fRegister
coil BOOLEAHN mh_20001
hold_reg INTEGER mh 40001
irpat BOOLEAHN mh_10001
iput reg INTESER mh 30001

22.  Compile and download This Program.
23.  Now open the Modbus Tester software. Click on tdedbus Settings” tab. Set
_all the settings per the following figure:

odbus Tester - www.modbus.pl i [ | 4|

AhoutiModbusRliester I Foll= “alid responzes
| FHead Status : Hot Connected IU ID Clearl
| Wwrite Status : Mot Connected IU ID Cleall
Modbus Settings I “Wisws Data I Communication Sp I
Modbus RS settings TCP/IP settings
ICDM1 vl TCF Address
[127.0.01
Fort Mumbs
Baud rate : [19200 =] AL L]
[~ TCRAP |502

Data bits : IS -I
Farity : |NDNE vI
Stop bits : |1 -I

Time aut: 1000 [ms]

Connecktion parameters RTU COM1 2 19200,5,MOMNE, 1 | i



24.  Now click on the “View Data” tab. Set the settinmer the following figure:

Modbus Tester - www.modbus.pl —Olxl

About Modbus Tester |

Folle “alid regpongses
| Read Status - Mot Connected IU IU Clearl
| wiite Status - Mot Connected IU IU Clearl

tModbus Settings Commmunication Spy I

Status : Mot connected

S - L=t match 1D
Device address : [1 Hewp I B Lt

Data type - |0 - Coils |
Start address : |1—+ Always set to 1
Length : |1—

Scan rate : W[ms]

Data format : |Bit |

Connect | Miscontect |

=]

| connection parameters | comt : RTU 9600,5,MONE, 1 | Y

25. If you set the “Length” for more than the numberegister set up in EZ ladder
you will get a communication error.

26.  Now you can click the “Connect” button. The unibald now be communicating.

27. You can select any of the 4 types in the “Data tymrop down box to see the
different types of registers.

28.  You can change the values either by double clickirihpe value field of the
Modbus Tester software or by double clicking thealde in EZ Ladder.

29. If you wish to see the actual Data being sent l@ackfourth you can click on the
“Communication Spy” tab. The following figure showsat the data should look like:

Modbus Tester - wwsw.modbus.pl — 10l =]
About Modbus Tester

Folls Walid responses
| Read Status : Mot Connected [2= [2= Clearl
| wirite Status © Mot Connected [o o Clearl

rModbus Settings | Wiew Data

01101 JIO0J[00][00][64][3D J[E 1 ]J[01 J[01 J[0D J[JOD][00][00][64][51][88][64]1[01 ][01 ][F&6][FCI[F1 J[F3IICE J[E9][01 J[O1 J[0O]
DO00II641[I3D1[ET I[01 ][01 J[I0D J[I00J[00][00][64][51 1[88]1[64]1[01][01 [ F6]1IFCIIF 1 J[F Z][CE JIE9][01 J[O01 JIO0J[00][00][64]
3D IIE 1 I[01 1[01 J[OD 0000 00][641[51 88164 1[01]1[011[F&][FCI[F1 JIF3I[CEJ[E9][01]1[01 ][00] 000064 3D I[E1][01]
01 ]J[0D J[00][00][00][64]1[51 II88]1[64]1[01 1[01 I[76][FCIIF1IF3[CE 1[E3][01 J[01 JI00][00][00][64][3D J[E 1 I[01 I[01 J[0D 1J[00]
00J[00][64][51][88][64]1[01]1[01][F&]IFCIIF1JIF3I[CE JIEI]I[01 J[01 J[00[00I[00][64]1[3D J[E 1]1[01]1[01]1[0D J[0O0J[00J[00][&4]
51][88][64]1[01]1[01][F&][FCIIF1JIF3IICEIES]I[01][01 J[00][00][00][64]1[3D J[E11[01]1[01]1[0D][00][00J[0O][641[51 I[E8][64]
01 ][01 JIF&]IFCIIF1 IIF3I[CE JLIES][01 ][0T J[00][00][00][64][3D J[E1]1[01][01][0D][00][00][00][64][51 I[88][64]1[01 J[01 ][F&]
FCIIF1]IF3]ICE JIEI][O1 ][0T J[00][00][00][64][3C J[E1]1[01][01 ][0 [[00][00][00][64][51 I[88][64]1[01 I[01 I[F6IIFCIIF1]1IF3]
CEJIESIIO1 (01 JIO0[00[00][64][3DI[ETI[01][01 J[0D J[I0O0J[00][00][64][51 J[88][641[01 1[01 JIF6]IIFCIIF1 JIF3][CE JIE9][01]
01 J[00J[00][00][64][3D J[E 1 1001 1[01 0D JI00[00][00][64]1[511[88]1[641[011[01 1[7&1[FCI[F1 J[F3I[CE ][E 9][01 J[01 JI00]J[00]
00]J[64][3D J[E 11001 1[01 J[OD 0000 [00][641[51 [881[641[01]1[01[F61[FCI[F 1 J[F3][CE JIE3][01 ][01 J[00I[00[00][64 1[3D ]
E1]1[01][01][0D J[O0][00][0O0][64]1[51 I[E5][641[01 ][01 [7F6]IFCI[F1 J[IF3I[CEJ[E9][01][01][00][00][00][64]1[3D [E1][01][01]
0D J[0OJ[00][00][64]1[51 J[88]1[641[01 1[01 J[76][FCIIF1]IF3][CE J[ES][01 J[O1 JIO0][00]00][64][3D JIE 1 {01 I[01 IJ[0D JI00I[00]
00641151 J[88][64]1[01][01][FE&]IFCIIF1 IIF3I[CE JLIES][01 J[01 J[00[00][00][64][3D J[E1]1[01]1[01 ][00 J[00J[00J[00][64]1[51]
8811641101 J[01 [F6]IFCIIF1JIF3I[CE JLIEI][01 ][0T J[00][00][00][64][3D JLE 1]1[01]1[01 ][00 [00][00][00][641[51 I[88][64]1[01]
01 NIF6IIFCIIF1IIF3IICE JIES]J[01 ][01 J[00][00][00][64][3D J[E1]1[01]1[01 ][0D [00][00][00][64]1[51 1[88]1[64]1[01 J[01 J[F6][FC]
F1NIF3ICE IIESIO1 ][0 J[0O[00][00][64 (3D J[E 1 1[01 J[01 J[0D JIO0] 0000164 1[51 I[88][64]1[01 JI01 JI[F&1IFCIIF11[F3]1[CE]
ES][01][01 000000164 1[30D I[E1]1[01]1[01 J[0D 1[00][00][00][6A4]1[S1 J[88][64]1001 J001 J[F6][FCIIF11[F3][CE I[ES][O1][01]
00J[00][00][64][3D]IE 11001 1001 J[0OD J[O0[00][00][64]1[S11[&88][641[01]1[011[F&1[FCI[F1J[F3Z][CE JIE9]I[01 J[O1 J[0OJ[O0][00]
64][3D]IIE11[01 J[O01 J[OD 0000 [00][641[51 JI8E][641[01]1[01][FE][FC]IIF1 J[F3][CEJ[E9][01]1[01 ]J[00J[0O0J[0O][&4][3DI[E1]
01101 (0D J[00][00][00][641[51 II88][64]1[01 J[01 JI76][FCIIF1]IFZ][CE J[E9][01 J[O1 J[00][00]J[00][6A][3D J[E 1 I[01 J[O1 J[0OD ]
00J[00][00][64][51][88][64]1[01][01][F&6]IFCIIF1 IIF3I[CE JIES][01 J[01 J[00[00][00][64][ZD JLE1]1[01][01 ][00 J[00J[00]J[00]
64151 II88]I64]1[01][01 J[F&]IFCIIF1 J[F3I[CE JIE][01 J[01 J[00][00J[00][64[3D J[E1][01 ][01][0D J[00J[00][00][64 ][51 ][88]
GANO1NIOT NIFGIIFCIIF1IIF3IICE JIES][01 (01 J[00][00][00][64][3D J[E1]1[01 1[01 J[0D J[00][00][00][641[51 I[881[641[01 ][01]
FGIIFCIIF1]1IF3ICE IES][O1][01 J[00][00][00][6AI[3DI[E 11[01]1[01][0D ] [00][00][00][64]1[51 [83][641[01 I[01 [FGIIFCIIF11]
FEIICEIIESI[O1 1[O01 J[0O01[00I[001[641[3D I[E 11001 1001 JOD JO0]00]00][64]1[51 I[EE][64]1[01][01 JIF6]IFCIIF1 IIF3IICEIIET]

Connect I [Folls] [Walid responses] [Bad responses] Disconmect I

| cormnection parameters [ RTU comz : se00,8,EvEM, 1 |




RS422/R3A85 Setup:

1. Connect the power adapter to the dev. Kit.

2. Connect the RS232 serial cable to the dev. kittartle PC serial port..

3. Connect the RS232 serial cable from a second smrato the RS422/RS485 to
RS232 converter.

4. Connect the fabricated RS422 or RS485 cable tR8#22/RS485 to RS232
converter.

5. Set the selector switches to the correct positionsither RS422 or RS482
communication. Set the echo to off. If you are gdR5485 set | to 2 wire mode. If
you are using RS422 set it to 4 wire mode.

6. Start the EZ Ladder program

7. Now click on the PROJECTS then the SETTINGS bufidre following screen will
appear.

-1oix]

Target | Wersion | Options |

— Target
H ame | Dezcription ﬂ Properties I
Filler Head Controller Harthess Intermational Filler Head Controller
HEC-1000 Divelbizz Corporation Harzh Ervironment FLC bodbuz |
ICE CUBE Divelbizs Corparation ICE CUBE Cantraller
PCS-1k Divelbizz Corparation PCS
PCS-2 Divelbizz Corparation PCS
PLC-0OM-4-CHIP Divelbizz Corporation PLC-0M-4-CHIP -
l - | _'rl_I
—Code Type Serial Settingz
r -
Basic Part II:EIM1 j
i
£ fsm Baud Rate: IE?EUU j
] 4 | Cancel |
4

8. Select the PLC-ON-A-Chip option.

9. Make sure the Port matches the COM Port that yoggald the serial cable into
earlier.

10. Leave the Baud Rate set where it is at. It willjombrk at the 57600 setting at
this time.

11. Now click the Properties button. The following semewill appear.



PLC-ON-A-CHIP x|

DCPM: | PLCHIP-M2-2563% =l

—Devices

Device Mame | Descripkion | &dd

Remove |

carcel_|

12.  Select The DCPN number as shown above and thdnthkcOK button.
13. Now that screen will go away. Now on the Proje@#i8gs screen click on the
Modbus button. The following screen will appear.

i
¥ Enable
Slave ID: |1

i~ ATU
= ASC

Commn Mode; IF:S-4E=5 j

Parity: INEINE j

[ ata Biks: IE j

Baud Rate: |E|EIIIEI

Packet Transmit Delay |3 £
[Character Timez]: '

Cancel y

14.  Click the Enable check box. Make sure the slavesID. (This can be set to any
number from 1 to 249 as long as you match the samer in the Modbus Tester
software.)

15. Leave the type set to RTU

16.  Select the Comm Mode you will be using. RS422 o485

17.  Parity can be set to ODD, EVEN or NONE as long @asmatched in the Modbus




Tester software.

18. Leave the Data Bits set to 8

19. The Baud Rate can be set to any of the availaltfiegeas long as it is matched in
the Modbus Tester software. (However if the commaitnons is too fast it will cause
problems and may need to be slowed down.)

20. Leave the Packet Transmit Delay set to 3.5. (Fudkplanation of this feature
can be found in the EZ Ladder manual.)

21. Once all the settings are set click on the OK but@®n the Projects Settings
screen click the OK button.

22. Now we are ready to create the Modbus Programthi®program we will create
a simple program with one input, one coil, one hmjdegister and one input register.

23.  Input the following program: (We can e-mail youstiprogram if you have

trouble.)

| INTEGER | | INTEGER |
‘ Jen ol z z Jen ol
2 | [hold reg p={P  Ofaf outi | [input_regh=P  Ofaf owz |
------------------------- This is the first holding register. This is the first input register.
3 Registert MB_40001 Registerit MB_30001
BOOLEAN | | BOOLEAN |
‘ N ol z z N ol
> | [Cinput_}=lP Ofef ous || [col_pelp  Off oua |
------------------------- This is the first input. This is the first coil.
6 Reqgisterdf MB_10001 Reqgisterf MB_20001
7 e e e e e
NETORK ADDRESS/REGISTER
M atne Type Address fRegister
cioil BOOLEAN mh 20001
hold_reg INTECER 40001
itupat BOOLEAN mh_ 10001
iput reg INTESER mh 30001

24. Compile and download This Program.
25.  Now open the Modbus Tester software. Click on tdedbus Settings” tab. Set
all the settings per the following figure:



odbus Tester - www.modbus. pl
About Modbus Tester |

N [l 4|

Foll= “Walid responses

| FHead Status : Hot Connected

E Jo Clear |

| Wwrite Status : Mot Connected

tModbuz Settings I “Wiew Data I Communication Spy I

E Jo Clear |

TCP/IP settings

RS settings

Modbus

[~ TCRPAP

ICDM1 VI

Baud rate : m
Data bits : m
Farity : Im
Stop bits : m

Time aut: 1000

[ms]

TCF Address
[127.0.01
Fort Mumber
|502

| Connecktion parameters

| RTU COML @ 19200,8, MORE, 1

| 4

26. Now click on the “View Data” tab. Set the settinge the following figure:

E Modbus Tester - www.modbus.pl
About Modbus Tester |

—Olxl

Folle “alid regpongses

| Read Status - Mot Connected

|D |D Clearl

| Write Status : Mot Connected

todbus Settings ¥
Status : Mot connected
Device address :
Data type :

Start address :
Length :

Scan rate :

Data format :

Connect |

aI Communication 5py I

ﬁﬁﬂ

T
|0 : Coils |
|1—+ Alwvays setto 1

[

[1000  [ms]

|Bit |

Miscontect |

jo |0 Clearl

=l

| Connection parameters

| COMI1 : RTU 9600, 8, MOME, 1

[

27.  Now you can click the “Connect” button. The unibald now be communicating.
28.  You can select any of the 4 types in the “Data tymrop down box to see the

different types of registers.
29.  You can change the values either by double clickirthe value field of the



Modbus Tester software or by double clicking thealde in EZ Ladder.
30. If you wish to see the actual Data being sent laaxckfourth you can click on the
“Communication Spy” tab. The following figure showsat the data should look like:

Modbus Tester — www.modbus._pl — o) =]
About Modbus T ester

Pall= Walid rezponzes
| Read Status : Mot Connscted |29 |29 Cleall
| wiite Status - Mot Connected [o o Clearl

tModbus Settings | Wiew Data

01 J[O1 JI0O0J[00][00]I641[ZD 1[E 11101 1001 J[OD JI0OJ[00][00][641[51 1[881[64]1[01 I[01 I[76]IFCILF1J[F2IICE IIE9][O1 J[O01 J[00]
OOJ[OO][EA][ZD JIE 1 1[0 J[O1 J[OD J[O0J[00][0O0][64 ]IS J[&8][641[011[01 ][FE]IFCIIF1 IIFZIICEJIE9][01 I[01 [[00][00][0O0][E4]
ZDI[E1]1[01 ][01 J[OD JIDOIN0O0][00][641[51 ITEEI641[01 1[01 ][7EIIFCIIF1 IIF2I[CEIESI[O1 I[011[00][00J[00I[&41[3DI[E1][01]
01 (0D J[00][00][0D][641[51 1[8E]1[64]1[01 1101 II761[FCIIF1IIF3ICE IIES][01 J[01 000000641 2D I[E 1 1001 101 J[OD JP00]
DOJ[OOIEATST I[ESI[E41[011[01[FEIIFCIIF1 IFZIICEJIEQS][01 J[01 [I00[00J[0O0][E4 12D I[E 11[01 1[01 J[0D [IO0[00]J[0O0][E4]
STINEENEAN01 IO II7EINIFCIIF1IIF2IICENESIIO11[01][00][00][O0I[&41[20 J[E 11101 ][01 ][00 J[00][00I[0O0I[E41[51 J[E2]1[64]
0101 NIFENFCIIF1 IIF3ICEEDS][O1][01 [[00][00][00][64][2D I[E1]1[01][01 J[0D [[00][00][00][64]1[51 28164 1[01 J[01 ][FE]
FCIIF11[F31ICE JIESII01][01][00][00][00][64][3DI[E1][01][01][0D][00][00][00][64]1[51I[881[64]1[01 I[01 I[FGIIFCIIF1]1[F3]
CEI[ES]I[01][01 J[00J[00[00][64][30D J[E 11101 [01 ][00 J[00][00[00][64][51 J[88][641[01 1[I01IFEIIFCIIF1 IIF3IICEJ[ET9][01]
01 JIO0J[00][00][64][3D J[E 1][01 J[01 J[0D JJO0O][00][00][64][51][88][64][01][01 J[F6][FCIIF1][F3][CE JIES][01 J[01 J[00][00]
00J[64][3D ][E1][01 J[01 J[0OD J[O0J[00][00][64][51 JIB8][64][01 ][01]J[FE][FC][F1 J[F3][CE JIE9][01 ][01 J[O0][00][00][64][3D ]
E1][01][01][0D J[00][00][00][64][51 J[88][64][01 ][01 [ F6][FC]IF1I[F3][CE J[EI][01][01 J[00][00][00][64][3D J[E 1][01][01]
0D J[00][00][00][64][51][88][64][01 ][01 J[F6][FC]IF1]JIF3]ICE J[ES][01 J[O1 J[00][00J[00][6A][3D JIE 1 J[01 J[01 J[OD J[00][00]
00][64][51][88][64][01][01][F6][FCI[F1J[F3I[CE][E3][01][01][00][00][00][64][3D J[E 1]1[01][01][0D J[O0][00][00][64][51]
ES][641[01 [0 JI76]IFCIIF1 IIF3I[CEI[ESI[O1 J[O1J[00][00][00][641[3D JIE1][01 ][01 I[OD J[00][00][00I[641[51 I[ES][64]1[01 ]
01 J[F6]IFCIIF1IIF3ICEIEQ][O1][01 J[00][00][00][64]1[3D I[E 11101 ][01][0D J[00][00][00][64]1[51 I[83I[64 1101 I[01 J[F6][FC]
F1IIFZIICE]JIEQSIO1 [0 JIO0J[00][00][641[2D IIE 1]1[01 J[01 J[OD 0O [00][00][641[51 I[8S1[641[01 JI01 I[76IIFCIIF1]JIF2][CE]
ESI[O1]1[01 [00J[00J[00I[641[3D J[E1 ][0 I[01 J[OD J[00][00I[00I[64 1151 I[88]1[64 1101 I[01 IIF6IIFCIIF1 J[F3]I[CEIE9][O1][01]
OOJ[OO[0O][64][2D IIE 11101 J[01 J[OD J[00][00][00][641[51I[E81[641[011[01 J[76]IFCIIF1 IIFZIICEJIESI[O01 I[01 JIO0]J[00][00]
E41[3DIIE1][01 J[01 JIOD 0O [00][00][64 1[5 1 I8EI[641[01 ][0T I[7EIIFCIIF1 JIFZI[CE JIESI[O1][01 J[00J[00I[00I[64][ZD]I[E1]
01 J[01 0D J[00][00][00][64]1[51 1[88][64]1[01 1[01 I[761[FCIIF1IIF 31[CE I[E9][01 J[01 JI00OI[DO][00][64 112D 1[E 11001 J[O01 J[0D ]

FEICEIESIO1 (01 JIO0I[00I00][&4]1[2D IE11[011[01 J[0OD 00000064151 SN E41I01 IO IFEIIFCIIF1 IIF3IICEIED]

Conrnect I [Poll=] alid responses] [Bad responses] Disconmect I

| =onnection parameters | rTU comz : ssoo,5,EvEN, 1 [




