Hi4aMB051001FME1

HYUNDAI ROBOT

Function Manual

MODBUS

A HYUNDAI

HEAVY INDUSTRIES CO.,LTD.



The information presented in the manual is the property of HHI.
Any copy or even partial is not allowed without prior written authorization from HHI.

It may not be provided to the third party, nor used for any other purposes.

HHI reserves the right to modify without prior notification.

Printed in Korea - Oct. 2005. 1st Edition
Copyright © 2005 by Hyundai Heavy Industries Co., Ltd.



Contents

1. OVEIVIEW ... errccc it rre s e e s s e s s e s s e mn s s emn s s s e mn s s rannsanenns 1-1
1.1. Prior necessary information .............ccoooiiiiiiiiiii e 1-2
1.2. Hi4a Robot Controller Modbus Function...............ccoovviiiiiiiiiiiiiiiiiiiiiiiiieeeeee 1-3
2. Modbus Setting of Hida Controller............ccoommmmeeeiiiieeccrrerreeee e 21
2.1. Serial Port Useage Setting .........ccovviiiiiiii e 2-2
2.2. MODBUS Environment Setting.........cccooiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeee 2-3
List of Figures
Fig. 1.1 Example of MODBUS Virtual US€...........coiieiiiiiiiiiice e 1-4
Fig. 1.2 Relay composition of Hida controller ..., 1-6
Fig. 1.3 Input/output data flow of Hida controller..............ccccooiiiiiiii s 1-6
List of Tables
Table 1-1 Relay Mapping .....ccuuio it e et eeeraaeaeeees 1-5
i / HYUNDAI

HEAVY INDUSTRIES CO.,LTD.






MODBUS Function Manual 1. Overview

1. Overview

iy / HYUNDAI

HEAVY INDUSTRIES CO.,LTD.



1. Overview MODBUS Function Manual

1.1. Prior necessary information

Prior information as following is needed to understand this manual.

B Hida robot controller operation knowledge
B Hi4a embedded PLC relay knowledge

B Modbus protocol knowledge
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MODBUS Function Manual 1. Overview

1.2. Hi4a Robot Controller Modbus Function

Hi4a robot controller is supporting the slave function of Modbus.

® MODBUS transmission mode
@® ASCIl mode
@ RTU(binary) mode

® Supported function

01 : read coils (bits)

02 : read discrete inputs (bits)

03 : read holding registers (multiple)
04 : read input registers (multiple)
05 : write single coil (bit)

06 : write single holding register

SNONONCNCICONG)

15 : write coils (multiple bits)

©

16 : write holding registers (multiple)

® Slave address setting
D Slave address : 1~247
@ When the slave address of instruction is 0, all slave without relations with address

that is setting support the Broadcasting function which operates.

® Medium of communication
@O CNSIO : RS232 — Support only 1:1
@ OPSIO : Use of RS232/RS422 selection — Support only 1:1
@ RS485 is needed to support the 1:N communication, it can’t be used at BD412

that is the improvement board, of current BD411.

® Use condition
@ To use Relay of Embedded PLC as the MODBUS function, set up the embedded
PLC as valid (DIP4=0ON) and it has be in Run condition.
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1. Overview MODBUS Function Manual

@ If embedded PLC is invalid, it doesn’t support to write at Relay of embedded PLC.

However, it can read entire register or coil.

® Example of MODBUS virtual use

@ Control board function
This is cheap GP(Graphic Panel) supporting MODBUS, and it can be used as
connecting to RS485 of muti-robot.

@ PLC communication
Provide the communication between the PLC with the function of MODBUS
Master with cheap solution.

® PC robot operation system
Using serial port of PC, monitor in/out signal of robot or can build the operation
system of robot.

Graphic Panel / PC System / PLC

MODBUT Master

( RS-485(1:N) / RS232(1:1) / RS422(1:1) ()

Fig. 1.1 Example of MODBUS virtual use
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® Hida relay mapping

Table 1-1 Relay mapping

Modbus Relay mapping : Refer to Hi4a relay configuration & I/0 data flow
Data Rel Fuction
Model n:rgg Bits Local Add. | Registers | Local Addr.
External X1~256 0001~0256 | XW1~16 001~016
nput
Input Discrete | PLC Input DO1~256 | 1001~1256 | DOW1~16 101~116
Add: Fieldbus FB1.X1~960
Oxg()(;?{.?xfﬁ:f Input #1 7 2001~2960 FB1.XW1~/3’$ 201~260 Read only
uantity: - ¢
1~2000(bit) mg’gtb#; F52.x1~9é/ 3001-3960 | FB2XW1~6q¢’ 301-360 | 02: read discrete
- Inputs (bits)
Input rieldbye FB&X%/GO 4001~4960 | FB3.XW]~60 }/ 401~460 | 04 read  input
Registers Input #3 / N/ registers
Add: Fieldbus ~ - — - (multiple)
OX0000~Oxff Input 44 FB4.X1~960 | 5001~5960 | FB4.XW1~60 | 501~560
Quantity: 1~125
Timer T1~256 6001~6256 6 | 10 56
Counter C1~256 7001~7256 C 6 15 56
External
output Y1~256 0001~0256 YW1~16 001~016
PLC Output DI1~256 1001~1256 | DIW1~16 101~116
Fieldbus
Output# | FB1-Y1~960 | 2001~2060 | FB1.YW1~60 | 201~260 | Reqq
Coils Outouipe | FB2Y1-960 | 3001-3960 | FB2YW1~60 | 301-360 |01 read coils
: . bits
0x0000~Oxffff |~ Siedous B3.Y}ﬁ3@h 4001~4960 | FBB.YW1~60 | /Ap1~460 ) ead holding
Quantity: utpu 4 registers
1~2000(bit) g&etédut;;j FB .7/1~96ﬁ/ 5001~5960 | FB4.YW1~60 / 01~560 | (multiple)
Holding Special 4%1 ”3// 6001~6032 SPW1 ~gL_/ 501 ~602 | Write
Registers 7
OXOO%%d:Oxﬁff Auxiliary R1=T024 6501~7524 Rwi~64 | 701~764 05_:I ( bV_\gite single
-~ Ccol |
Quantity: 1~125 Keep K1~1024 | 8001~9024 | KW1~64 8o1~ge4 | 15 write coils
(multiple bits)
Timer TW1~256 | 1001~1256 | 06: write single
holding register
_ _ 16: write holding
Counter CW1-256 | 1501~1756 | ol
System _ _ (multiple)
Momory SW1~256 | 2001~2256
Rigiasrtee‘is Data Memory MW1~5000 | 3001~8000
HRBASIC
N V%[1~400] | 8001~8400
RN Register - - Data range:
HRBASIC il RN1~16 8501~8516 | 5 Soar
HRBASIC V$ 5 5 36 bytes/V$ > 40
variable VS[1~40] | 9001~9720 | , 3615 =770

Oversized idographic number of above table is the relay group used at GP and shade control

portion (gray) is reserved.
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® Relay composition of Hi4a controller
------ ": /,
. ; MODBUS =
Main board \= Vaser-— &
RS232C, \ Y
: ) |
HRBASIC ‘ Embedded PLC Engine i RS422/RS485 AN /
Teach Program S T
""" Digital Input | Ladder 1/0 —
,,,,,,,, (D1256) . g Logic E Board
Digital Output vmiDii’g’;it’éib’L]ibﬁim' Ladder Extrenal Output | (BD430s :’> External
00256) [T ' i.... (D0O256) ... Logic EY%G ﬂ Or 8D4315) Device
V%400 ﬂ
String Variable
>
Freq, Cond. Fiog. i Fiedous e
RN16 SW256 Logic ”
. == Slave Fieldbus
R = SR - = TRy
Audlary Felay | g8 E Fieldbus
R1024 CW256 Board
= (BD42x)
Keep Relay —| Fieldbus Input External
K1024 = (FB[1~4].X960 ‘ Fieldbus ﬁ Device
Special Relay Fieldbus Output Master / , Fieldb
ﬁ # FB[1~4].Y960 Slave Fleldous | ter/Siave

Fig. 1.2 Relay composition of Hi4a controller

In-out data flow of Hi4a controller

In/Out Data Flow

Application Layer

..........

Logical Port

In_Mk ' A_Main

In_Main(DD)

Physical Layer

| DO: Application Layer | Playback
)

t_Main | Attribute(logic/Pulse/Delay

PLC En

| DI: Application Layer | Playback

Attribute(Logic)

_Main

PLC En
@ ain (D/D)
<G |nputs

Fig. 1.3 Input/output data flow of Hi4a controller
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MODBUS Function Manual 1. Overview

DI/DO is entirely the application layer is refer to the input-output monitoring or the
HRBASIC, and DI/DO is entirely the device layer to refer PLC and Modbus. Setting

can be different in attribute (logic/pulse/delay) between two.
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2. Modbus Setting of Hi4a Controller
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2.1. Serial Port Useage Setting

(1) Set up at "[PF2]: System; — T2: Controller parameter; — 2: Serial ports; — 3:

Serial Port #1(CNSIO); or [4: Serial port#2(OPSIO); .

14:39:38  #** Serial to |/0 #»** A:0 S:4

Baudrate = <2400,4800,9600, 19200, 38400>
Character length = <7,F> bit

Stop bit 41.2> bit
Parity bit <MEELIEE, 0dd, Even>
Echo = <MJEELE, Enab | e>

Port usage = <FileMng,Sens,LVS,MODBUS>

Press [SHIFT]+[<-]1[->] Key.

>[0 - 311_
| [ Comete |

(2) If setting up serial port #1 and #2 as MODBUS, MODBUS slave module refers only
serial #1.
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2.2. MODBUS Environment Setting

(1) Choose f[PF2]: System, [2: Controller parameter; — [18: Modbus environment
settingy .

08:09:05 *** MODBUS Setting *** A:0 S:3

Transmission mode = <;NHHl,RTU>
Slave Address =[ 2]

Write permit = <M\_only,Al >

Enter number and press [SET]
>[1 -247]_

[ #e
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