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1. Introduction Modbus

1.1. Prerequisite information

In order to understand this manual, the following prerequisite information is required

® Knowledge of Hi5 Robot controller’s operation
® Knowledge of Hi5 embedded PLC relay
® Knowledge of Modbus protocol
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1. Introduction

1.2. Hi5 Robot controller’s Modbus function
Hi5 Robot controller only supports the slave function of Modbus.
(1) MODBUS transmit mode

B ASCIl mode
B RTU(binary) mode

(2) Supporting function

01: read caoils (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

15: write coils (multiple bits)

16: write holding registers (multiple)

(3) Slave address setting

B Slave address: 1~247
B When command’s slave address is 0, broadcasting function that activates all slaves
regardless of the configured address is supported.

(4) Communication media

B CNSIO: RS232/RS422/RS485 selective use — 1:1(RS232/RS422), 1:N(RS485)
(1 RS8232C’s pin array: No.2(TxD), 3(RxD), 5(GND) — Use PC and direct cable
(@ RS422/RS485's pin array: 1(Tx), 6(/Tx), 4(Rx), 9(/Rx)

B OPSIO: RS232/RS422/RS485 selective use — 1:1(RS232/RS422), 1:N(RS485)
RS232C’s pin array: No.3 (TxD), 2(RxD), 5(GND) — Use PC and cross cable
RS422/RS485’s pin array: 1(Tx), 6(/Tx), 4(Rx), 9(/Rx)
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Modbus

(5) Use condition

B TO use embedded PLC’s Relay as MODBUS function, embedded PLC must be at Run
status. (Note:Hi5’s PLC enable can be configured at TP)

B PLC'’s operation mode setting can be configured at TP [[F7]: Cnd. sety — [[F1]: App.
cnhdy as below

Breedlah H e,
: f? 1: Search reference pose record = (@) (yon / |
— e

2! Search range N N N
Runto 3 Output(D0) signal cI{ Operatlon status indicator ] —
Gad 4: Online shift register clear = () Disable (@) Enable D
In|
[5: Embedded PLC mode = 8 ngn () R-Stop (@) R-Run () Run ]
|

Jog inch. / Soft key.
m

k-:_ [ Operation mode ]

Ouiek Open User key
: | Ar
Help Selact whether the record the reference location data to use the search function. J» RS

B |f embedded PLC is disabled, Write on embedded PLC’s Relay is not supported. However,
read from all register or coil is still doable
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1. Introduction

(6) Example of MODBUS virtual management

Operator function:

A robot of Low cost GP (Graphic Panel) or few robots that support Serial MODBUS can
be connected with RS232/RS422/RS485 to use

PLC communication:

Communication with PLC that has MODBUD Master function can be provided as a low
cost solution

PC Robot management system:

Robot management system that monitors or manages I/O signal of robot by using PC
serial port can be constructed

Graphic Panel / PC System / PLC

e

MODBUF Master

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

—_—————

| Master |
L I 5V
I \of QI C
R
LT Pull Up
TXD1 k o
‘ LT
TXDO
Pull Dgwn
RXD1 e
L
RXDO
~— - — — — — — e s --— — 00— — — — — T ——
‘ | Common |
| |
T T T 1
A \r/ L LV e/ 1 LN \RZL
| ‘ | | ] | | |
L Slave 1 : LSIaveZ : ' Slave 3 :
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(7) Hi5 Relay mapping

Modbus

Relay mapping: Refer to Hi5 relay
configuration & 10 data flow

Modbus - .
Data Model 1bit ALGELE
Relay name Register Logical Add.
External Input X1~8192 0x0001~0x2000
PLC Input DO1~4096 0x2001~0x3000
Fieldbus In #1 FB1.X1~960 9xé®1~0x33C0
. Fieldbusta-#2 FB2.X4-060/ 1 Bx3401-0%37C0
Input Discrete = )
Add: 0x0000~0xffff Fieldbus In #3 FB3.X1~960 |/ 0x3801~0x3BCO Read Function
Quantity: 1~2039(bit) - : 02: read discrete Inputs (bits)
Fleldbusta-#4 FB4>X1~060 | 0Ox3C01~0x3FCO 04: read input registers (multiple)
Input Registers CC-Link In FB5.X1~256 / |/ 0x4001~0x4100
Add: 0x0000~0xffff o
Quantity: 1~127 Fieldbus Node In FN1~64.X1~128 /| 0x5001~0x8F80
Timer T1~256 0XFO01~0xF100
Counter C1~256 0xF201~0xF300
Analog In 1000 magnification Data
9 (ex, 6250—6.250)
External Out Y1~8192 0x0001~0x2000
PLC Out DI1~4096 0x2001~0x3000
Fieldbus Out #1 FB1.Y1~960 0x3001~0x33C0
Fieldbus Out #3 FB3.Y1~960 ; 01~0x3BCO Read Function
Coils Fieldbus-Out#4 FB4.Y1-060 ; 2G01~-0%3FCO 01: read coils (bits)
. _ 03: read holding registers (multiple
Add: 0x0000~0xffff CC-Link Out FB5.Y1-256;/ | 0x4D01~0x4100 g registers (multiple)
Quantity: 1~2039(bit) i i . .
Fieldbus Node Out | FN1~64.Y1~128 | 0%3001~0x8F80 Write Function
Holding Registers : i i 05: write single coil (bit)
Add: 0x0000~O0xfiff Special SP1-128; : $»9101~0x9180 15: write coils (multiple bits)
4 - E i 06: write single holding register
uantity: 1~127 =
Q y Auiliary ;@X9201 el 16: write holding registers (multiple)
Keep " 0x9801~0x9C00
) AO: 1000 magnification Data
Timer (Range: +£12.000)
Counter System Memory is reserved
Analog Out
System Memory SW1~512.1~16 0xA001~0xC000
Shared Registers Data Memory MW1~1000.1~16 | 0xC001~OxFE80
V% variable
HRBASIC RN Register Data range: 0~255
V$ variable 36 bytes/V$ — 40 x 36/2 = 720
V! variable IEEE single-precision 32bit float point
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1. Introduction
Relay mapping: Refer to Hi5 relay configuration & 10 data flow
D!c\lntgdlvtljgdsel Register Prefix Name Function
Relay 8bit 16bit 32bit Float(32bit) | Logical Add
name )
Ef;‘ma' XB1~1024 XW1~512 XL1~256 XF1~256 | 0x0001~0x0200
PLC Input DOB1~512 DOW1~256 DOF1~128 0x2001~0x2100
Fleldbus In | Fg1 xB1~120 | FBLXW1-60 FBLXF1~30 | 0x3001~0x303C
I . EB2XB1-120 | FB2XWA-60 EB2XE1-30 | 6x3401-0x343C
nput Discrete #2 Read Function
Add: 0x0000~0xffff Fieldbus In i
Quantity: #3 FB3.XB1~120 FB3.XW1~60 FB3.XF1~30 | 0x3801~0x383C | 02: read ?L;S_Cr)ete Inputs
: . its
1-2039(bi) Feldbus | o) ¥Ba-300 | FB4MA-60 FB4XFi-30 | PBCOL=03C2 | 04: read input registers
Input Registers 24 : " £ (multiple)
Add: 0x0000~Oxffff CC-Link In FB5.XB1~32 FB5.XW1~16 | "FBS,XL1~8 FB5.XF1~8 | 0x4001~0x4010
Quantity: 1~127 Fieldbus FN1~64.XB1~1 || FN1~64.XW1 || FN1~64.XL1~ | FN1~64.XF1~ 0x5001~0Xx8F08
Node In 6 ~8 4 4
Timer
Counter
_ - 1000 magnification
Analog In Al1~32 0x9A01~0x9A20 Data(ex, 6250—6.250)
External
out YB1~1024 YW1~512 YL1~256 YF1~256 0x0001~0x0200
PLC Out DIB1~512 DIW1~256 DIL1~128 DIF1~128 0x2001~0x2100
F(')elzct’i‘f FB1.YB1-120 | FB1.YW1-60 | FB1,YL1-30 | FB1.YF1-30 [0x3001~0x303C
Fieldbus-
outH2 .
Fieldbus Read Function
Out #3 FB3.YB1~120 | FB3.YW1~60 FB3.YF1~30 | 0x3801~0x383C | 01: read coils (bits)
= 0x3C01-0x3C3 03: read holding
Coils o A EB4YB1-120 | EB4AMI1-60 EB4YF1-30 c registers (multiple)
Add: 0x0000~O0xffff CC-Link
Quantity: out FB5.YB1~32 FB5.YW1~16 FB5.YF1~8 | 0x4001~0x4010 Write Function
1~2039(bit) - 05: write single coil (bit)
l\'j:IedIdbCl)JSt FN1~6£(13.YBl~1 FN1~?g.YW1 FN1~621.YF1~ 0X5001~0X8F08 | 15: write coils (multiple
Holding Registers ode Ou bits)
Add: 0x0000~0xffff Special SPB1~16 SPW1~8 SPF1~4 0x9001~0x9008 || 06: write single holding
Quantity: 1~127 register
Auxiliary RB1~128 RW1~64 RF1~32 0x9101~0x9140 16: write holding
registers (multiple)
Keep KB1~128 KW1~64 KF1~32 0x9201~0x9240
. _ N _ N N AO: 1000 magnification
Timer TB1~1024 TW1~512 TL1~256 TF1~256 0x9301~0x9500 Data(Range: +12.000)
Counter CB1~1024 CW1~512 CL1~256 CF1~256 | 0x9701~0x9900 | System Memdory 1S
reserve:
Analog Out AO1~32 0x9A01~0x9A20
System SB1~1024 SW1-512 SL1~256 SF1~256 | OXA001~0xA200
Memory
Shared Registers Data MB1-2000 | MW1-1000 | ML1~500 MF1-500 [ OXA401~OXATE
Memory 8
V% variable V%[1~400] 0xB001~0xB190
RN 0xC001~0xC01 .
HRBASIC Register RN1~16 0 Data range: 0~255
. _ 0xD001~0xD2D | 36 bytes/V$ — 40 x
V$ variable V$[1~40] 0 36/2 = 720
R |EEE single-precision
1 111~ ~
V! variable V![1~400] 0xE001~0xE320 32bit float point

B The italic large numbers from above table are the relay group that used by Modbus.
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Modbus

B Data type: Float type uses IEEE single-precision 32bit float point, 8bit/16bit/32bit use all
signed integers(except RN Register), for [&]elifiavsl=iid=rle Mol al\AEeelel o [lale NN ETE

m
Example, in case when Float type YF1=6.515625(0x40D08000),
YL1=0x40D08000 — YW 1=0x8000, YW2=0x40D0 — YB1=0x00, YB2=0x80, YB3=0xDO,
YB4=0x40
Note) Modbus transmit is 16 bit align’s Big Endian. In other word, above transmission will
occur in order of 0x80, 0x00, 0x40, 0xDO

B Hidacontrast changes
L(long)type and F(Float)type that are 31Bit type were added, number of AI/AO expanded
(4—32), number of SP/SPB/SPW/SPL/SPF expanded(SPW: 2—8), number of SB/SW/SL
/SF expanded(SW: 256—512), size of MB/MW/ML/MF reduced(MW: 5000—1000)
Timer(Tn) and Counter(Cn)’s bit number has expanded(16bit—32bit); Cf) Tn(Cn) and TLn
(CLn)’s relationship: If the value of TLn(CLn) is 0, Tn(Cn)=1(activation), if TLn(CLn) is not
0, then Tn(Cn) is O.
DI/DO, X/Y relay expansion: DI/DO1~256 — 1~4096, X/Y1~256 — 1~8192
Quantity expansion: Bit=2000—2039, Reg=125—127

B Fieldbus Node In/Out: Address: For upper byte, Node number (1~64:0x50~0x8F, offset:
0x50) is assigned, for lower byte, address (bit: 1~128, word: 1~8) is assigned.

Ex,

FN1.X1~128: 0x5001~0x5080, FN2.X1~128: 0x5101~0x5180, FN3.X1~128:
0x5201~0x5280, FN4.X1~128: 0x5301~0x5380, ...... , FN64.X1~128: 0x8F01~0x8F80
Ex,

FN1.XW1~8: 0x5001~0x5008, FN2.XW1~8: 0x5101~0x5108, FN3.XW1~8:
0x5201~0x5208, FN4.XW1~8: 0x5301~0x5308, ...... , FN64.XW1~8: 0x8F01~0x8F08
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(8) Hi5 controller’s relay structure

1

HRBASIC
Robot’s teaching Serial Port #1, 2
operation Embedded PLC RS-232C/
' 422/ 485
r _RICWn[EreTay_| F?roperne
| xq-8i921or
[ FN[L~64].X[1~128]) | | [
F 310 outout relay Propertie CAN or
RIO output relay | {TOP )
| (vi~8192] or DeviceNet
[LENLFe4]YITz128)0 H _ :"- ------ h RIO Input relay I
Digtalmput |/ P E £ Bigial input reiey . Remote 1/0
(DI[1~4096]) bt (DI[1~4096) i H - modules
Digital Output '?rolle:“e \| Digital Output relay § : R(l\?[f_uéqgtzae;?y
(BOEEI056]) 1/|__(DO[1~40%6]) |t eI s —

Analog Input
(AI[1~32])

Analog Output
(AO[1~32])

Exclusive Input relay

(SW30~32)

Exclusive output

relay (SW33~35)

Data Memory relay

| Data Memory _i

Cwii-to00) ]

—

Freg. Cond. Reg.
(_RN[1~16])

String Variable
(V$[1~40])

Integer Variable
(V%][1~400])

Real Variable
(V![1~400])

— R
| Fieldbus Input relay |-
l_(FB[1,3].>([1~960])
= = =="
| Fieldbus Output relay
- (FB[1,3].Y[1~960])

—

—F
| Fieldbus Input relay
- (FB5.X[1~256])

=y
| Fieldbus Output relay

(FB5.Y[1~256])
| -

—

ropertie

(MW[1~1000])

Sub relay
(R[1~1024]) Ladder
Reserved relay Logic

(K[1~1024])

Special relay
(SP[1~128])

Timer relay
(TL[1~256])

Counter relay
(CL[1~256])

System relay
(S[1~8192])

Fieldbus Input relay
(FB[1,3].X[1~960])

System I/O

(BD530)

DeviceNet
Profibus-DP

Fieldbus Output relay
(FB[1,3].Y[1~960])

Fieldbus Input relay
(FB5.X[1~256])

T

Fieldbus Output relay
(FB5.Y[1~256])

main board (BD51x)

(BD570 or BD58A)

| hard |
(BD580 or Crevis) Wired

. Introduction

HRLadder

MODBUS
master

External
device

fieldbus

Process PLC

master/slave
4 Channel(max) /\— remote
N fietdbus | 1/0
ieldbus
(B D52X) External
device
slave fieldbus

Process PLC

/\
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Modbus

(9) Hi5 controller’s I/O data flow

In/Out Data Flow

Application Layer DO: Application Layer P|a back

Attribute (Lo |c/PuIse/DeIay)

. out_Main
Logical Port —

\ / PLC n
In_Main I Out_Main out_véi

Outputs

Physical Port

( DI: Application Layer ) w
In_Main(DDy‘ \ Out_Main(DD) n

Attribute(Logic)
Physical Port I..' ................. f /

w ; A Inputs

Physical Layer

Application layer reads DI from HRBasic, or writes value on DO. Device layer reads DO output. DI/D0’s
device driver layer reads and writes from PLC, I/0O monitoring, or Modbus. So there may be some
differences between the two according to the properties (logic/pulse/delay)
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i Hi5 Controller’s MODBUS setting

Modbus

2.1. Serial port usage setting

(1) Setting Serial port to MODBUS can be done from f[F2]: System; — [2: Control Parameter
— I3:Serial Porty; — [1: Serial Port #1; or [2: Serial Port #2; as below.

Record cnd, W Wanual out,

Serial port #2
Baudrat = [115200 I
audrate v
Character length = ()7 @)%
Funto Stop bit - @ ok e e
Cad Parity bit = (@ Disable (yodd  (7)Even D
Echo = (@) Disable (T)Enable
Jog inch, Soft key,
e Port usage = AODE0S oft key
= Communication = (@) A%2%R (RS2 (O)Rs4Es
QuickOpen User key
: Ar
held Select the port usage, PREV/NERT
9? Comm, tes

(2) If serial port #1 and #2 are set to MODBUS, MODBUS slave module only refers to serial #1

/ "HYUNDAI 2-2

HEAVY INDUSTRIES CO.,LTD.



2. Hi5 Controller’s MODBUS setting

2.2. MODBUS environment setting

MODBUS'’s detailed setting can be done from [[F2]: System; — [2: Control Parameter; — T1:
Control environment setting; —  9: Modbus environment setting; as below.

Record cnd. - - Manual out,
Control environment setting
7: Embedded PLC execution time = | 20 ms / 20ms I
. i
8: Position error checking in waiting = (@) Disable () Enable
Aun to (1) Detection level = | 1000 bit Pane set
9: Modbus environment setting D
[Em'd {1} Transmission mode = (Dascl @
= (2) Slave address = | 1
Jog inch, Soft key,
10: High load mode = (@) Disable () Enable
=] 11t Duration time of cooling fan turinging off = | 0 min (0 = Disahle)
QuickOpen User key
. AF
Help PREM/MEXT

Select the transmission mode of MODBUS.
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