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Chapter 1. H|0{ SlE9|0{ T2 EF (Control Hardware Protocol)

1-1. 41712 (Rules of Communication)
O 2 22| DATAE= ASCHl CodeZ SAIRLICH (Y2 DATA Packet2 Binary &41) 2t 7H2| &4
PacketO| 2t CHZ 1} ZH0| STX,DATAETX,LRCE O|RO0{ Xl t=E TtLICE oF 7H2| &4l PacketPtHo]
o{2] 702 DATAZ} S AR DATAZL ;' (0x3b)2 FETLCHEE HEH X Q)
STX DATA ETX | LRC

M M-S

STX 0x02

ETX 0X03
LRC STX, LRC £ | 2|3t exclusive-OR
LRC = DATA[O]ADATA[1]A....ADATA[N]AETX

Receiver DATAE binary(HEX)E &412FL|CESE 7H2| & AlPacket2 CHZ 20| STX,NUM,DATA,
ETX,LRCE0|20{ ZIL|CENUME 2byteZ2 O|20f K| DATAS| byte=2 Y2{FL|C}.
St 719| DATAE= 2byteZ O|F0{ FL|C}

STX NUM_H NUM_L DATA[0_H,0~N] ETX LRC
ITEMS CONTENTS

STX 0x02
NUM Data byte ==
ETX 0X03
LRC STX, NUM,LRC € X| 2|3t exclusive-OR

LRC = DATA[O_H]*DATA[O_L]*...ADATA[N_H]" DATA[N_L]

1-2. &4 Packet 2F U (Packet Communication Methods of Operation)
Z+2+o| MO HEO|AM 273t 7| 50| CHSIO] 2t Packet2 CHEIF 22 FLAGH S H&LICH

FLAG - 0x30 : 7| S48 OK
7ot Z2EFO| A0 AZRE[AZSE 2|0|5tH MO EEZEEHO| SHO| O| 4832 LIEHH
L|C},

FLAG - 0x31 : Z2 EZ ERROR
MEZEEIOMHNHI| S22 T oS YN EEZ2HEA T|=4tLICH 0|2 A
o = 7I; B?
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FLAG - 0x32 : 7| S&¥ FAIL

g7t 7|sS HASICHoL Aot B #A &= grYLICE x328 2 52 AK =S B
SilS SEYLCH oo, AAAIpeS €10 H2 dR0= XE & ZREES 0|83t o
JEE EE + UASLIT

1-3. Hel/MM B E T2 EE (Power Sensor Board Protocol)

ITEMS COMMAND CONTENTS

ISonar Sensor Data-.HEX.-PN-ISonar Sensor Data Read

INOUTPortStatus  HEX Pl INPort OUTPortStatusRead
ISonar Sensor Loop EnablelIASCIII-PS-ISonar Sensor Loop Enable Command-
—

<H4-1> Protocol commands summary of Power Sensor Board
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1-3-1PowerSensor BD status Read
SHEO| HiHe| Mg, A2 HF, Z PORTE2| T ON/OFFME|S2| MEE Ye{ELICt

Data &@4|2 HEXO|M 17 Datat= 2Byte ! L|LC.

Transmitter YD P D ETX LRC
Receiver STX Data byte = H Data byte == L DO_H DO_L D1_H D1_L D2_H D2_L

D3_H D3_L D4 _H D4_L D5_H D5_L
D6_H D6_L D7_H D7_L D8 _H D8 L
D9 H D9 L D10_H D10_L D11_H D11_L
D12H Di12.L ETX LRC

DATA CONTENTS

DO Battery Voltage (0.1V)
D1 System Current (0.1A)
D2 Charge Current (0.1A)
D3 Charge Signal (0~1023)
D4 IN Port Status
EX_IN7 EX_IN6 EX_IN5 EX_IN4 EX_IN3 EX_IN2 EX_IN1 EX_INO
D5 OUT Port Status
EX_OUT7 EX OUT6 EX OUT5 EX OUT4 EX OUT3 EX OUT2 EX OUT1 EX_ OUTO
Power Status
D6 Error7 Erroré Error5 Error4 Error3 Error2 Error1 Error0
Power7 Power6é Power5 Powerd Power3 Power2 Powerl PowerQ
D7 Charge Status(1~12)
D8 Temperature0 (0.1°C)
D9 Temperature1 (0.1°C)
0 Xt&EH Mode OFF
1 &3 Mode ON
2 Robot &7 EtAL, STAH|O| M ST EHA} HH AEY
3 Battery 5 &
5 Robot &7 EtAL, ST AH|O| M ST EHAL ¥H = Robot ST Relay ON < ER
6 Battery Re-Charge Voltage (Para23) 2Lt Battery ™ /0| =2 AEf
7 Robot ST EHA} 20 THHAEl
11 Docking Terminal Loading &%
12 Docking Terminal Unloading &%

6
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oll)

Transmitter ERYP P D ETX LRC
Receiver STX 0x00 0x2A 0x01 OxOF 0x00 Ox1F 0x00 0x00

0x00 0x00 0x00 0x01 0x00 0xBB
0x00 0x58 0x00 Ox2E 0x00 0x13
0x00 0x27 0x00 OxFF 0x00 0x00
0x00 0x01 ETX LRC

DATA CONTENTS

DO Battery Voltage : 271 ->27.1V
D1 System Current : 31 ->3.1A
D2 Charge Current : 0 ->0A
D3 Charge Signal: 0 -> S AH|O| M0 BEE[X| g5
~ IN Port Status -> 19
OFF OFF OFF ON OFF OFF ON ON
OUT Port Status -> 39
20 OFF OFF ON OFF OFF ON ON ON
Power Status -> 63
D6 NC NC Normal Normal Normal Normal Normal Normal
- - ON ON ON ON ON ON
D7 Charge Status: 1 -> SHMCH7| AEY
D8 Temperature0 : 252 ->25.2°C
D9 Temperaturel : 287 ->28.7°C

1-3-2 TETRA Status Read
TETRA-DS VO|| Z 23t power & M HEE A{FL|CT.
Data & 4|2 HEXO|H 17 Datat 2Byte R L|LCt.

STX P Q ETX | LRC
STX Databyte=H  Databyte2=L DOH DOL DIH DIL

D2_H D2_L D3_H D3_L
D4_H D4_L D5_H D5_L
D6_H D6_L D7_H D7_L
D8_H D8_L D9_H D9_L ETX LRC

DATA CONTENTS

DO Battery Voltage%

D1 Battery Voltage

D2 ROBOT Current

D3 Charger Terminal Status
D4 INPORT DATA FLAG
D5 OUTPORT DATA FLAG

7
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D6
D7
D8
D9

m Charge Status

=% Mode OFF

0

—_

N o o wN

12

Robot &7

NSy

NC
NC
NC
NC

A== Mode ON

Robot S EHAL, SHAH|O|E SHEAL

EHRE, SEAHOIM

Battery &

*X‘l

3|_|:|_|'X

rz

It

SEN

=
& 2 Robot 57 Relay ON AEf

Battery Re-Charge Voltage (Para23) =Lt Battery ™ 2t0| &2 AFEH

1-3-3 Analog Port Data Read
871l2| ADC(Analog to Digital Converter) Port 4f= 210{&LICt.
Data &@4|2 HEXO|H 17 Datat 2Byte I L|LCt.

P

Robot ST CHAL 22+ H=H

Conveyor Loading &%

=

Conveyor Unloading &%

A

STX Databytes=H  Data byte 5= L

DO
D1
D2
D3
D4
D5
D6
D7

0~1023
0~1023
0~1023
0~1023
0~1023
0~1023
0~1023
0~1023

ETX
DO_H
D3_H
D6_H

LRC
DO_L
D3_L

D6_L

ADCO Data
ADCT1 Data
ADC2 Data
ADC3 Data
ADC4 Data
ADC5 Data
ADC6 Data
ADC7 Data

D1_H
D4_H
D7_H

D1_L
D4_L
D7_L

D2_H
D5_H
ETX

D2_L
D5_L
LRC
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1-3-4 Power Sensor BD Regulator Power ON/OFF
TETRA-DS5 Power Sensor BDOJ| LfZHEl Regulator(8EA) M S ON/OFF M O{& = A& LICE,
Data® 4|2 ASCIILICE
10%4=2| Data(ASCII)2| Binary#tO| Power Enable BITZ E3 &l L|C}.

rransmier [N ST

L L . B

ol 1)
rransmiver [RRRRN [ ST

0ofl2)

 NC NC Powers Powerd Power3 Powe2  Powerl  Powerd
- - OF  OF  OF  ON  ON  OF
0i3)

[rransmiver (SRR S ST
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1-3-5Single PowerSensor BD Regulator Power ON/OFF
8 ID2| Out PortS ON/OFF ELICE. (Single MOf ZE0IM AM83H= BE)
PE 1} ©2| Pe HEH2 22X Y2 FOSIM L.

(ROS2| Service Name ‘Power _single_enable_cmd’ & L|C}.)

STX P e ID “'DATA| ETX | LRC
STX FLAG ETX | LRC

el e

POWER ID
ID 0~1 0: OFF, 1:0ON
1-3-6 Wheel Driver BD Power RelayON/OFF
TETRA-DSV Wheel Driver BD 7 32 RelayE ON/OFF N O{& 5= A& L|C}
Datag A2 ASCIIR L] CF,

STX P M | DATA ETX | LRC
STX FLAG ETX | LRC

DATA CONTENTS

1 Wheel Driver BD Relay ON
0 Wheel Driver BD Relay OFF

1-3-7 Out PortON/OFF
TETRA-DSV PowerSensor BDO|| Out PortE ON/OFF M O{& 4= UL L|ICtDatay A2 ASCIIOIH
10%14=9| Data(ASCIN)2| HEX%fO| Power Enable BITZ B3 E L|Ct.

(ROS2| Service Name2 ‘Power_ output_cmd’ 2 L|C})

sx P | o [ea e [0 ex | Lre

Receiver STX FLAG ETX LRC

ITEMS CONTENTS

co 19| Xtz

C1 10 2| Xt2|

2 100 2| Xt2|
Data Out Port

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
(BIN) ouT?7 ouT6 ouT5 OUT4 0ouT3 ouT2 OuUT1 ouTo

10
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1-3-8 OUT Port Single Control ON/OFF
S ID2| Out PortE ON/OFF 2tLIC} (Single M0 2 E0fA AHESH= BEH)
PO B F2| Po B2 2FX} o'YS FostMla.

(ROS2| Service Name ‘Power _single_output_cmd’ L|C}.)

STX P o ID “'DATA| ETX | LRC
STX FLAG ETX | LRC

I

Out Port ID

ID 0~1 0:OFF, 1:0ON

1-3-9IN Port & OUT Port status Read
IN Port, OUT Port &ENE L2{FLIC}.
Data @4]2 HEXO|H 17} Datat 2Byte® L|LCt.

(ROS2| Service Name2 ‘Power _io_status_cmd’ Y L|LCL.)

STX P ! ETX | LRC

STX Data byte == H Data byte =L  DO_H DO_L D1_H D1_L ETX LRC

DATA CONTENTS

IN Port Status
DO Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
EX_IN7 EX_IN6 EX_IN5 EX_IN4 EX_IN3 EX_IN2 EX_IN1 EX_INO
OUT Port Status
D1 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
EX_OUT7 EX_OUT6 EX_OUT5 EX OUT4 EX OUT3 EX OUT2 EX_OUT1 EX OUTO

1-3-10 Sonar Sensor Loop Enable
TETRA-DSVO| &1} MM S2 LoopE ON/OFF & L{Ct.
Data® A2 ASCIILILCH.

(ROS2| Service Name ‘Power _sonar_start_cmd’ 2 L|C})

STX P s [DATA' ETx | LRC

Receiver STX FLAG ETX LRC

DATA CONTENTS
1

Sonar Loop Enable

o

Sonar Loop Disable

11
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1-3-11Sonar Sensor Data Read

Para32| 7<= Sonar sensor DataE HAO{SL|Ct. HOH=Z0| 9= ZR Parad 1422 H

Data &A=

HEXO|H 17§ Datae

2Byte & L| Cf,

(ROS2| Service Name ‘Power_sonar_read_cmd’ &L|LC}.)

STX Data byte = H

P

*Xb7 — SEALS| TETRA-DS VOf| M %l

D1
D2
D3
D4

0~Para4
0~Parad
0~Para4
0~Para4
0~Para4

N ETX LRC

Data byte =L  DO_H DO_L D1_H D1_L D2_H

D3_H D3_L D4 _H D4_L ETX

-
HoIE

D2_L
LRC

X2 MAe= @ 87|24 2| HG-B40C (5v) M= QlL|C}.

NC (No Connect)
Rear Left Top (mm)
Rear Right Top (mm)
Rear Side Right Bottom (mm)

Rear Side Left Bottom (mm)

1-3-12 PowerSensor BD Parameter Data Write
PowerSensor BD2| Parameter IDO| DataE Write St Data @412 ASCIIRIL|C}.

(ROS2| Service Name ‘Power_parameter_write_cmd’ & L|LC}.)

STX FLAG ETX

nm

—_

O 00 N oo U1 M W N

16

500

15

100
200
100
200

35
25

P w

0~10
0~7
0=
0~500
1~5
40~3000
0~2000
0~1
1~100
1~100
0~500
0~2000
0~500
0~2000
0~200
0~200
0~200

1D 5 DATA  ETX LRC
LRC

UART1 Baudrate

UART2Baudrate

It ME (0:HG-B40, 1:HC-SR04)
b =417 2| OFFSET

A-I AE#

Bt Bt |-
El

Al

Z| o XA

oo oo oo I]
2 =

bt

NC (No Connect)
fOl=0| Gl M EAl 25 27 (0 or ZTHEX[AHE])
S HiE2| THEF OFFSET
S HiH2] T GAIN
Display LED %[ g7]
Display LED Z[CH 7]
Battery AFEH LED %[4 7]
Battery 4fEH LED X|CH 87|
Left Green LED OFFSET
Left Red LED OFFSET

ot oft o>|
R

ra

Left Blue LED OFFSET

12

DATALRANGE L CONTENTS
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17 10 0~200 Right Green LED OFFSET

18 25 0~200 Right Red LED OFFSET

19 25 0~200 Right Blue LED OFFSET

20 15 0~200 Battery Green LED OFFSET

21 15 0~200 Battery Red LED OFFSET

22 255 0~255 Power BD ™ & £ Al Power Enable

23 0 0~255 Power BD & &2 Al OUT PORT

24 279 240~300 Battery Re-Charge Voltage

25 6 1~20 Battery Re-Charge Off Offset Voltage

26 230 200~250 Battery | F Y

27 285 260~300 Battery Z|CH ™ Qf

28 10 1~10000 Battery & MY, ™ 5F Sampling Time (100msec)
29 1 0~1 Conveyor mode select (O:disable, 1:enable)
30 497 400~600 Loading Express OK value

31 7 1~10 Terminal status classification range

E4&E (PO) EHAE (P1)

0 0

9600bps 9600bps
1 19200bps 1 19200bps
2 38400bps 2 38400bps
3 57600bps 3 57600bps
4 115200bps 4 115200bps
5 125000bps 5 125000bps
6 150000bps 6 150000bps
7 187500bps = =
8 230400bps = =
9 250000bps = =
10 500000bps = =
bit 7 6 5 4 3 2 1 0
Name NC NC Power5 Power4 Power3 Power2 Power1 Power0
Volt - - 5V 5V 10V 12V 24V 18.5V
Max | - - 1.5A 4A 4A 4A 4A 4A
Default - - ON ON ON ON ON ON
bit 7 6 5 4 3 2 1 0
Name ouT7 OuUT6 OouT5 OuUT4 OuT3 OouT2 OUT1 ouTO0
Default NC NC ON ON ON ON ON ON

13
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1-3-13Parameter Data Flash Memory Write

ParameterE Flash memoryOfl Write®fL|LC}.

STX P F ETX | LRC
STX FLAG ETX _ LRC

1-3-14Parameter Data Read
Power Sensor BD2| ParameterS Read & L|LC}.

(ROS2| Service Name2 ‘Power_parameter_read_cmd’ L|C}.)

STX p R ETX | LRC
STX Data byte = H Data byte =L  DO_H DO_L D1_H D1_L D2_H D2_L
D3_H D3_L D4 _H D4_L D5_H D5_L
D6_H D6_L D7_H D7_L D8 H D8_L
D9 _H D9 L D10_H D10_L D11_H D11_L
D12_H D12_L D13_H D13_L D14_H D14_L
D15_H D15_L D16_H D16_L D17_H D17_L
DI8H DISL DI9H DI9L D20H D20.L
D21H D21l D22H D22l D23H D23l
D24 H D24_L D25_H D25_L D26_H D27_L ETX LRC

1-3-15LED Brightness Toggle Data Write
Display LEDE DATA12| 7t5 2 DATA2%{7| 2 ON, DATA3S| 7t& = 2 DATA4Et7| 2 OFF
SrLICt. DATAOL Z ToggledtA| @& ID2| LED $f7|E A& g LT}
Data A2 ASCII LT,

STX L D DATAO 8 DATA1 ; DATA2 ; DATA3 ; DATA4 ETX LRC

STX FLAG ETX LRC
DATA | DEFAULT | RANGE | CONTENTS

DATAO 0~100  Left, Right & Toggle &tX| &+ LED ¥
DATA1 5 0~50  LEDON 7t& &

DATA2 100 0~100  LED ON &}7|

DATA3 5 0~50  LED OFF 7}& &

DATA4 0 0~100  LED OFF &}7|

14
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1-3-16Display Toggle LED Select

TETRA-DSVE= Z2HE z},2 2t 3M | ED (GREEN,RED,BLUE)C| E}7|& M O{& 4= &L CL.

2|
Mel |[EDE (DY HOIAM M% 'cz 222 Toggle M|0ofgfLIC.
Data@ A2 ASCIRLIC}E 10%!4=2] Data(ASCII)2| HEXZtO| LED BITZ2 EHE L|CH

STX L T c1 | co EeTx | LRC

Receiver STX FLAG ETX LRC

ITEMS CONTENTS

Co 19| Xtg|
C1 10 2| Xt2]
LED Port
Data Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
(BIN) RIGHT RIGHT LEFT LEFT
NC NC
BLUE GREEN BLUE GREEN

o)

STX L T 32 ETX | LRC
STX FLAG ETX | LRC

STX L D 100 5 30 5 100 5 5 3 10
STX FLAG ETX LRC

DATA CONTENTS

DATAO  Left LED R,G,B 100% ON(WHITE)
DATA1  LED ON 7t 30

DATA2  LED ON 5{7| 100%

DATA3  LED OFF 7t&E 5

DATA4  LED OFF &7| 10%

RIGHT BLUE LED 302] 7} =2 100% ON, 52| 7}£ =2 10%7X| OFF
LEFT LED 100% GREEN,RED,BLUE ON (WHITE)

15
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1-3-17 Cumulative current Read
EAUE2 2780 U= A ZOtLE AL 22T F/RE MESLICE Power ON Al 27| Sampling ti
me2 1secO|O, Para270] 2ol HAY = JUFLICE Tt 72| DATAE 2Byte7t 2 E|0] U2, T
500712 DATAE X7 etL|Ct DATAS| XM &2 FIFO(First In First Out) A2 KZEL|CH I8
4-130t 20| ZHF2| 22T 7 HIE ZLEHIY U0 285t RS LICH
Data @42 HEXO|H 17} Datat 2Byte® LILC}.

9

8

7

6

5

4

3

2

1

0

TRARRIAZIIARSEATIC 8 SIT o3 eahEa
— AN ANNNANOMOOONN S
<Z124-1> Current consumption graph

STX | c ETX | LRC

STX Data byte = H Data bytes= L  DO_H DO_L D1_H D1_L D2_H D2 L
D3_H D3_L D4 H D4 L D5_H D5_L
D6_H D6_L D7_H D7_L D8_H D8_L
D9 H D9_L D10_H D10_L D11_H D11_L

D488 H D488_L D489 H D489_L D490_H D490_L
D491_H D491_L D492 H D492_L D493 H D493_L
D494 H D494 L D495 H D495.L D496 H D496_L
D497 H D497 L D498 H D498 L D499 H D499L ETX LRC

DATA CONTENTS

NO Data 2H==2| 5} 2| HFO|E (HEX)
N1 Data H=2| & I=||'0|E(HEX)
D0~D499 =X M2 DATA (HEX), £t :

16
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1-3-18 Cumulative voltage Read
SHE2 AEE U= AlZHOCE HAx| o] QY

[ |
2 500msecO|, sfTt HAHO ol HAS =

|Cf. Power ON A| 227 Sampling time

UELICH 3t 71| DATAY 1Byte7t HHE|O| U2
M, & 100071 2| DATAE X ZetL|Ct DATAS| X &2 FIFO(First In First Out) A2 XEE L
Ch 08 4-22F Z0] W E HiEzZ[e] MYHSE ZLEZY o 28stH FETLICH
Data @42 HEXO|H 17} Datat 2Byte® LILC}.
26.9
26.8
26.7 ﬂ
26.6 v u
26.5
264
26.3
26.2
— O NI N — O NN MO —OMNNWL M- OMNNLLM— ONNLL OM— O N~
— M WNMNMNOOOANT OO MM WIMN~NOOOANNS OSSN0 MW W
— o T AN NN AN oo ST
<1 &l4-2> Voltage consumption graph
STX | v ETX | LRC
STX Data byte = H Data bytes= L  DO_H DO_L D1_H D1_L D2_H D2 L
D3_H D3.L  D4H D4L  D5H D5_L
D6_H D6.L  D7.H D7.L  D8H D8_L
D9_H D9L DIOH D10.L DI1_H DI1_L
D488_H D488L D489 H D489_L D490_H D490_L
D491 H D491_L D492 H D492_L D493_H D493_L
D494 H D494 L D495 H D495 D496 H D496 L
D497 H D497.L D498 H D498l D499 H D499l ETX

DATA CONTENTS

NO Data H==2| &}2| HFO|E(HEX)
N1 Data 22| &2 HrOIE(HEX)
DO~D499 =X M2 DATA (HEX), £H¢ :

17
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1-3-19 Cumulative buffer erase

Power Sensor Board2| +& M1t MF Data Buffers Z=7|2tetL|C

STX | R ETX LRC
STX FLAG ETX | LRC

1-3-20 Cumulative buffer erase
IN Port, OUT Port & EiE L& L|C}.

Data 4|2 HEXO|H 17H= Datat 2ByteL|Ct. (Single MO 2 =0 A At23}

PI BB 22| PiZE2 22X} 'S FsHM L.

r|r
o}]
o

STX P i ETX  LRC

Receiver STX FLAG ETX @ LRC

DATAOQ BIT INPORT DATA FLAG
DATA1 BIT OUTPORT DATA FLAG

1-4. +& BE T2 EF (Drive Board Protocol)

ITEMS '%ATeA COMMAND CONTENTS

Error Exist, Motor Power On/Off, In Position

Drive Status Read ASCI 2 M Patten Run State, Servo On/Off
Encoder Position Read ASCII ACO Read current encoder data (Encoder)
Coordinates Read ASCII AC1 Read coordinates data (X, Y, 0)

Coordinates Change ASClI CX Change coordinates data

Velocity Control(speed) ASCII BE Command velocity for velocity control loop
Velocity Control(position) ASCII BH Command velocity for position control loop
Error Reset ASCII CG Clear error

Servo On/Off ASCII DB Servo ON/OFF (Motor On/Off)

Control Mode change ASCII Cz Select control loop (Velocity/Position)

<H4-2> Protocol commands summary of Drive Board

18



HYULIM) NETWORKS
1-4-17+5 HEE ul2t0|e L2 E (Drive Board Parameter Chart)

<H4-3> It2|0/H LEE




HYULIM

1-4-2 Drive status Read
T5 EEO| MENHEE Y2{FLILCE Error Codes H4-42 FH0SIA|7| HEEFL|C

STX A A ETX LRC

STX FLAG DATAO0O DATA1 DATA2 DATA3 DATA4 DATA5 DATA6 DATA7 ETX LRC

DATAO 0 1 Lgf,t\l/ng"Fo Left Error Pfillc:‘n Left RUN L%fwg‘;‘fr
DATA1 Left motor Error Code

a0 o q Rgusme B mwn g o
DATA3 Right motor Error Code

DATA4 0 0 0 0 Bumper?7 Bumper6 Bumper5 Bumper4d
DATAS 0 0 0 0 Bumper4 Bumper3 Bumper2 Bumper1
DATA6 0 0 0 0 0 0 0 EMG
DATA7 0 0 0 0 0 0 DIR1 DIRO

mm Direction of movement

Rotate Left, Stop
Advance
Reverse

Rotate Right

- A O O

0
1
0
1

20



|-|YU|-|@ NETWORKS

CODE CONTENTS CAUSE MEASURES

<H4-4> Error Code

21



HYULIM
1-4-3 Encoder Position Read
TS EE9| Left motor Encoder, Right motor Encoder IX|HEE 22{ELICL Encoder Datate
I, @ 2E Z+ZH 10bytes2 2 EHE[0f AELILCE
Transmitter STX A C 0 ETX ' LRC

Receiver STX FLAG Left Encoder position (10 Right Encoder position (10 ETX  LRC
Bytes) Bytes)

1-4-4Coordinates Read
Zt 2 EncoderdEE HIEHOZ ZHES| ol XET £
X = 0(mm), Y = 0(mm), 6 = 900(0.1°) YLICt X, Y, 8 ZtZt 10bytesZ BEHE|0f ASL|CE

Transmitter STX A C 1 ETX ' LRC
Receiver STX | FLAG X (10 Bytes)

Y (10 Bytes) 0 (10 Bytes) ETX | LRC

0ll) Coordinates X = 56.6mm, Y = 1984, 8 = 58.9°
Transmitter STX A C 1 ETX LRC

Receiver STX O0x30 O0x20 O0x20 O0x20 0x20

0x20 0x20 Ox35 O0x36 Ox2e 0x36
0

5 6 5 6
0x39 O0x38 Ox2e O0x34

1 9 8 5 4
0x20 0x20 O0x20 Ox20 O0x20 O0x20 O0x35 Ox38 O0x39 Ox2e

5 8 9

0x20 0x20 O0x20 Ox20 0x20 Ox31

ETX | LRC

1-4-5 Coordinates Change
SHEZ AN ZEX, Y, 0)F HESLY

orL|C Z=ta ¥ P2 Servo OFFO|AMEF HAO| 7t
Ct.

o =]
HELRSUILGEE STX C X X (100um)

;Y (100um) ; 0 (0.1°) ETX LRC
Receiver STX 'FLAG ETX ' LRC

22



2HEXE

o

=

1H QIXIONA X|E et
SHAl Cf
20| BL7| FHoj= Mg

—

C2HSEO| 2EEV] O] A

=2
=

.
[

L|Ct.

ol
=

1L

tLE2]
ETX | LRC

.
o

Data

g =y

=5
o
PASS B M

| M|

=
—

S
=
Type
LRC

D

B
STX FLAG ETX

AE UL (AL &
STX

AL
T }ELILh)

T

H

L
Receiver

=2

HYULIM
Transmitter

1-4-6Motion
=

-
NS

FLAGO| Z 1t

I =
T

= O|O|E 7} EtetX| HAte

A g A= 7

TSYK ] U0

Ieto) B o A
2t 0] 300[mm]

o

—

—-_
(=)

T

~

]
Ct
=

LRC
LRC

ETX

ETX
| 520 A 9000[mm]0| =

10000
9000
PPN
L
23

0
0

LRC
LRC

|

2

—

B
B
PPN

=0 2tofE 74 100|2HH

STX FLAG ETX
STX FLAG ETX

STX
STX
=

=

| oil)

I

M XA 1[m] AT
AN AXI0A 90 2

L|CF.
Receiver
Receiver

8

=

1

S
4
A
o4

M RIXI0A 1[m]

Aggct of
oz

Transmitter
Transmitter

e
e

of
1)
2)
5



HYULIM

1-4-7 Velocity Control (Speed Mode)
T8 EE YR £E LOOPS| £EX[E HHYULICHL £ LOOPL| £=Xd H2 &RIK07|2t
of 84 FR A, 2 2 WX Z o &7 E AZF U0 BHES 2X| Z5tH & f ZH S50

=
(mm/sec)C 2 EYL|CH =7 MH Zt2 2000msec & L|Ct.

iy

. Left Wheel Speed Right Wheel Speed
Transmitter 1D G ] E . ETX | LRC
(mm/sec) (mm/sec)

Receiver STX FLAG ETX ' LRC

1-4-8 Velocity Control (Position Mode)
T5 HE W 9% LOOPS| SEX|Y BHAULICH

. Right Wheel Speed
Transmitter STX B H Left Wheel Speed (mm/sec) ; ETX  LRC
(mm/sec)
STX  FLAG ETX | LRC
1-4-9 Error Reset
TS HE0| Yot RE ErrorE X7(%} LIC
STX € G ETX  LRC
STX FLAG ETX | LRC
1-4-10 Servo ON/OFF
718 EE9| X}, @ Servo ON/OFF H& 2 L|C}.
Transmitter YD D B Left Servo (1 : ON, 0 : OFF) Right Servo (1 : ON, 0 : OFF) ETX

Receiver STX 'FLAG ETX ' LRC

1-4-11 Control Mode Change
TS EEO XN REt KRR 2E He HHUL|C

ZLEHORE
Transmitter YD C Z 1 1 ETX LRC
Receiver STX ' FLAG ETX LRC

AXMA 2 E

STX c z o 0 ETX LRC
STX FLAG ETX  LRC

24
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1-4-12Parameter Read

51l ID2| L}2t0|E 2tS Read BfLICH

Transmitter YD X L Parameter ID ETX LRC

LRC

Receiver STX FLAG ETX

1-4-13 Parameter Write

Sl ID2f mEtD|E €4S Write € LICH

Transmitter YRS X B Parameter ID Data ETX

LRC

LRC

Receiver STX FLAG ETX

1-4-14Parameter Save
X HmHe| MR A= 2= mh2tb|E £42 Flash MemoryOfl Save gL|Ct.

X D ETX LRC
Receiver STX FLAG ETX

*SERVO ON A|0l= $3E|X| 4&L|Ct,

[Ey=]

Transmitter YRS

LRC

25
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1-5.Z2EZ M3 O|X| (Example of Protocol execution)

Ex1) SXH XM 1[m] =% £ 90 23|H HH 2|7

0. dswim &%, PORT, Baudrate 2l 5! Wheel Driver Board 2t Motor Connecting
1) {1 & 3-162 &1 2 EH9| Encoder #0|=21t 4 M= | 0|&2 Back Link Board®]
CN1(Left Encoder), CN5(Right Encoder), CN3(Left Phase), CN6(Right Phase)0il ¢1Z%tL|Ct.
2) Back Link Board2| CN200f| RS-232 #|0|£& HZT F dswimS A dgL|Ct.
(PC2| PORT HEE 2 E mjofl= HO{& -> TX|@2|X} -> ZE(COM & LPT)0A ZQl)

& dswim - *

Auto Complete Robot Protocol

Port: COM3
Connect DisConnect
Baudrate : 115200 Cal Send1
Send?
Control Send3
I-”O'I$J| o ﬁE %__éf Lewv=l: ’gg Sendd
5 ON Send5
ervo Inout Veloci
P ALEL XORsum: 00 @) fSET
Servo OFF SEND
Slider Contol
Max Velocity : 500 Slider Control On
[ (1 0
-
Cyclic Test

Cyclic Test On

1 2 3 4

Start Stop Clear

* Auto Complete Robot Protocol M3, ASCIl I3 SiH| £ AFESHA|H Ha|gL|Ct (CHEE ASCll REE
A5t S84 LA 0|A = ASCIl HIA %20 HIASHK| Fe™ A= Anf 20| LtE =& QASL|CL)
1. +FSEE0 YMSH B E Error £7|3}. (ME§ALEH

Transmitter 1P C G ETX ' LRC

Receiver STX FLAG ETX LRC

EMG, HIHMA & FSEE0 YEEJE BE Errorg X7|3F A|Z{EZLICH (BH0 BE2
LIX|2H HIL} EMG S0 2|9t ERRORE SHAete =M HH 0| 7tsth HEjZ THEO S
C})

26



HYULIM
2. 91X Hjof rE HF
HELS UG STX C A 0 0 ETX LRC
Receiver STX ' FLAG ETX LRC
£ MO ZEOM (X Mo BEZ LH2|A =/H HHES A5 2517 20 fIX| Mo =
EE HZAG FO{0F gfL|Ct,

3. Servo ON
Transmitter YRS D B 1 1 ETX LRC
Receiver STX ' FLAG ETX | LRC

AZEl ZE{0] SERVOE ON A|7{EL|C}. SERVO ON & E{O| A2t RE{7} L& & L]t

4. XY AXIM1[m] =TI HA
Transmitter YRS B D 0 0 10000 ETX LRC
Receiver STX FLAG ETX | LRC

X PIKIOIMEE 1[m]Zt ATl C.

5. ®ixf !IX|0|M o0& 2=2|H
Transmitter IR B D 2 0 9000 ETX LRC
Receiver STX FLAG ETX | LRC

STH QXA SE 905 QB|F B},

&% dS\.\;im o o . - *

Auto Complete Robot Protocol

Port: COM3
Connect DisConnect
Baudrate : 115200 ca Sendl
CZoo Send2
Control DB11 Send3
Mo =] = E2F Level A BD0O010000 Send4
Sorvo ON BD209000 [ Sends |
ervo .
Input Vel
nput Velocity ®ORsum: 0D I AsCH
Servo OFF SEND
— <<— [02] 43 47 [03] 07
Slider Contol —>>[02] 30 [03] 33
<<—[02] 43 5A 30 30 [03] 1A
Max Velocity : 500 Slider Control On —>> [02] 30[03] 33

<<— [02] 44 42 31 31 [D3] 05
—>> [02] 30 [03] 33

0 <<—[02] 42 44 30 30 31 30 30 30 30 [03] 34
—>> [02] 30 [03] 33

<<—[02] 42 44 32 30 39 30 30 30 [03] OE
—>> [02] 30 [03] 33

]

[

[

Cyclic Test
Cyclic Test On
1 2 3 4
Start Stop Clear

*Ex19] BE FUO| YAHOZ MYEIUS 1O| dswim SHYULILE.
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Ex2) ?I%] H|o] 2EO0M 2E X|0{5}7]

0. dswim &%, PORT, Baudrate 2! 5! Wheel Driver Board 2} Motor Connecting
1) fe] & 3-162 &1 2EHO| Encoder #0|=1t 4 M= 7| 0|&2& Back Link Board®]
CN1(Left Encoder), CN5(Right Encoder), CN3(Left Phase), CN6(Right Phase)0il &1 Z%tL|Ct.
2) Back Link Board2| CN200f| RS-232 #|0|£& A& ¥ dswimS A dgL|Ct.
(PC2| PORT HSE 2 E mjofl= HojT -> FX|BE|X} -> ZE(COM & LPT)0A Zol)

& dswim - *

Port : |COM3 Auto Complete Robot Protocol
ort :

Connect DisConnect
Baudrate : 115200 Cal Send1
Send2
Control Send3
I-”O'I$J| o ﬁE %__éf Lewv=l: ’gg Sendd
5 ON Send5
ervo Inout Veloci
P ALEL XORsum: 00 @) fSET
Servo OFF SEND
Slider Contol
Max Velocity : 500 Slider Control On
[ (1 0
-
Cyclic Test

Cyclic Test On

1 2 3 4

Start Stop

* Auto Complete Robot Protocol H|3, ASCIl |3 siX| £ AL2stA|H Ha|gL|CL (CHEE ASCII ZREE
ALg5t= 84 LAOIM = AsCl M3t A0 HASHK]| o™ RSt= ZAuf 20| ¢ALE == ASLCL)

1. FSHEE0 YTt B E Error £7|3}. (MEfALEH
Transmitter YD C G ETX LRC
Receiver STX FLAG ETX LRC
EMG, HIHMM & LS EE0 LA E ZE Errorg X7[3t A|ZAFLICHL (EXQ HH2 of
LRI ML EMG S0 23t ERRORE SHAMEoZ M HY o E]
Ct)

X Mo 2=

. - O
STX C z 0 0 ETX | LRC

Receiver STX ' FLAG ETX LRC
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£E MO 2EOA 2K Mol BFS U2 =T FFS sASH| Zot7| MZ0]| 9K Ao 2
E2 BZs|30{0F BfLLt.

3. Servo ON
Transmitter YRS D B 1 1 ETX LRC
Receiver STX ' FLAG ETX | LRC

AZE ZE{0] SERVOE ON A|7{EL|C}. SERVO ON & E{O| M2t R E{7} L& & L]t

4. X Mo 2EOIM 200(mm/sec)2| £ =2 BE| H|0{5}7]
Transmitter STX B H 200 ; 200 ETX LRC
Receiver STX = FLAG  ETX LRC

200(mm/sec) 2| =2 A RIBHL| L}

5. 21X Mol 2EMM 2E FX[A|7]7]
Transmitter STX B H 0 ; 0 ETX LRC
Receiver STX FLAG ETX | LRC
2H7F XU

& dswim - *

o

Port : |COM3 B Auto Complete Robot Protocol
Connect DisConnect

Baudrate : 115700 CG Sendl

cZoo Send?2

Control DB11 Send3

HIH =2 = Z2 Level : A BH200;200 Sendq
- - BHO;0 {Gends |

Servo ON Input Velocity

XORsum: BO ] Ascl

Servo OFF SEND
- <<—[02] 43 47 [03] 07
Slider Contol —>> [02] 30 [03] 33
<<—[02] 43 5A 30 30 [03] 1A
fr; 0 i —>»> [02] 30 [03] 33
Max Velocity : 500 Slider Control On << [02] 44 42 31 31 [03] 05
—>»> [02] 30 [D3] 33
<<—[02] 42 48 32 30 30 3B 32 30 30 [03] 32
—>»> [02] 30 [D3] 33
<<—[02] 42 48 30 3B 30 [03] 32
—>»> [02] 30 [03] 33

]

=

[

L

Cyclic Test

Cyclic Test On

1 2 3 L |

Start Stop Clear

*Ex29| BE FUO| YAHOE MYEIYS 1O| dswim SHHYULILE.
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Ex3) £k Mo REOM 2E X|0{5}7]

0. dswim &%, PORT, Baudrate 2! 5! Wheel Driver Board 2} Motor Connecting
1) fe] & 3-162 &1 2EHO| Encoder #0|=1t 4 M= 7| 0|&2& Back Link Board®]
CN1(Left Encoder), CN5(Right Encoder), CN3(Left Phase), CN6(Right Phase)0il &1 Z%tL|Ct.
2) Back Link Board2| CN200f| RS-232 #|0|£& A& ¥ dswimS A dgL|Ct.
(PC2| PORT HSE 2 E mjofl= HojT -> FX|BE|X} -> ZE(COM & LPT)0A Zol)

& dswim

Port : |COM3 Auto Complete Robot Protocol
Connect DisConnect
Baudrate : 115200 Cal Send1
Send2
Control Send3
I-”O'I$J| o ﬁE %__éf Lewv=l: ’gg Sendd
5 ON Send5
ervo .
Input Vel
P ALEL XORsum: 00 @) fSET
Servo OFF SEND
Slider Contol
Max Velocity : 500 Slider Control On
[ (1 0
-
Cyclic Test

Cyclic Test On

1 2 3 4

Start Stop

* Auto Complete Robot Protocol |3, ASCIl H|3 S| = AtE
At8stE 4 WAMOME ASCH HABtA HASHK| 2o &

Lg— - = I‘

Al ®alghL|ct (T2 ASCl REE

) H ES
= 23} U0| etLtE =& YAFLICL)

1. FSHEE0 YTt B E Error £7|3}. (MEfALEH
Transmitter YD C G ETX LRC
Receiver STX FLAG ETX LRC
EMG, HIHMM & LS EE0 LA E ZE Errorg X7[3t A|ZAFLICHL (EXQ HH2 of
LRI ML EMG S0 23t ERRORE SHAMEoZ M HY o E]
Ct)

2.5 Ho 2E

- O
STX C z 1 1  ETX  LRC

Receiver STX ' FLAG ETX LRC
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X Ol REOIM A& Hof YHES L2|H &P Y 28K 2817| 20| = Hoj @
c 2 #AH)F0{0f FLICt,

3. Servo ON
Transmitter YRS D B 1 1 ETX LRC
Receiver STX ' FLAG ETX | LRC

AZE ZE{0] SERVOE ON A|7{EL|C}. SERVO ON & E{O| M2t R E{7} L& & L]t

4. 5 Mo BEO|A 320(mm/sec) 2 RE| X|0{3}7]

Transmitter EEYDY B E 320 ; 320 ETX LRC

Receiver STX FLAG ETX LRC

320(mm/sec)2| £ =2 A RIBHL|CE

5.5k HO| 2EO|M 2E FX|A7|7]

Transmitter YD B E 0 H 0 ETX LRC
Receiver STX FLAG ETX LRC
2E7F XL
%
o
Port : |COM3 @ Auto Complete Robot Protocol
DisConnect
Baudrate : 115200 LG Sendi
cZ11 Send2
Control DB11 Send3
M ZE=2] =5 E2 Level : A4 7 BE320;320 Send4
5 oN BEO:D Send5
ervo Input Veloci
nput Velocity XORsum: BE [ ascn
Servo OFF SEND
<{<—[D2] 43 47 [03] 07
Slider Contol —>> [02] 30 [03] 33
{<—[02] 43 5A 31 31 [D3] 1A
ity : 500 Slider Control O —>> [02] 30[03] 33
Max Velocity : ider Lontrot Hn <<~ [02] 44 42 31 31 [03] 05
— —>»> [02] 30 [03] 33
( L 0 <{<—[D2] 42 45 33 32 30 3B 33 32 30 [03] 3F
—>> [D2] 30 [03] 33
{<—[D2] 42 45 30 3B 30 [03] 3F
—>»> [02] 30 [03] 33
Cyclic Test
Cyclic Test On
1 2 3 4
Clear
*Ex39] BE HO| YYHOE MUE|QUS WOl dswim SHHYLILE
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Ex4) Hots 715K, ¥7], MY 22 LED H|0{5}7|
0. dswim %, PORT, Baudrate &2l 3! Power Senser Board2t LED Connecting
1) 1ol 218l 3-162 &11510] LED2} Back Link Board2| CN9(Left), CN8(Right)& ¥ ZA%L|C},
2) Back Link Board2| CN240j| RS-232 # 0|22 AZAD = dswim= Al eL|Ct
(PC2| PORT HSE 2 E mjofl= HojT -> FX|BE|X} -> ZE(COM & LPT)0A Zol)

'q, dswim

- *
Port: COM3 Auto Complete Robot Protocol
Connect DisConnect
Baudrate : 115200 Sendl
Send?2
Control Send3
Mo =2 : EL 2 Level: =P Send4
c ON Send5s
ervo .
Input Vel
nput Velocity XORsum : 00 ] AsCH
Servo OFF SEND
Slider Contol
Max Velocity : 500 Slider Control On
[ N 0
-
Cyclic Test

Cyclic Test On

1 2 3 4

Start Stop Clear

* Auto Complete Robot Protocol M3, ASCII H|3 s{H| = AL5SHAIH Ha|gL|Ct. (CHH ASClI REE
b 240l QLtE == AELIC))

A H

LED Port (Binary)
Data Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
BLUE GREEN BLUE GREEN
*Data A2 ASCHYULICE I BE 15K binary (2%15) 22 ASCII (10Xl o2 HESHM 4™
SIF=™ HEX(16%1$)2 2 2 XIS HEE|0 LED bit2 ESEL|C}.
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Transmitter YD L T 6 3 ETX LRC
Receiver STX FLAG ETX LRC

63° Blnary @zl #) EIQE 0011 1111 Y LICt m2kA LEFT, RIGHTL| RED,
Ol S| MO| EEE|Lt LED ZtZto| Q%2

olsf 2teot —EW.*QI 20| '—PQXIE E’é% == ASLICH)

2. 29| LED7} 52| £ 2 100% 171X ARCLZL 32| S22 20% H7|7HX| THX|= e B
g jz|7|

*XEMISH L2 10| X] 20 € HIStM R
Transmitter RS L D 50

(%,
Y
[=]
o
w

; 20 ETX LRC
Receiver STX FLAG ETX LRC

PII

SIMO| | ED7} 502 & Left, Rightd ToggledtX| & LED B{7|& X8 = 52| £ & 100%77H|
ARt 39| £ & 20%7HK| THX|= &Ef7} Bh=E L ct

[ I — |

& dswim

Port: | COM3 Auto Complete Robot Protocol
ort :

Connect DisConnect
Baudrate : 115200 LT63 Sendl

LD50;5;100;3;20 - Send? |
Control Send3
M =2 : =5 2 Level: 47 Send4
s i Sendh
EMYo q
Input Velocity “ORsum : 63 @ el
Servo OFF SEND
s <<—[02] AC 54 36 33 [03] 1E
Slider Contol —>>[02] 30 03
=>»>» 33
Max Velocity : 500 Slider Control On <<- [02] 4C 44 35 30 3B 35 36 31 30 30 3B 33

<<- 3B 32 30 [03] 3B
—>> [02] 30 [03] 33

]

L

Cyclic Test

Cyclic Test On

1 s 3 4

Start Stop Clear

*EX4°| E HHO| dedxoz HAL| A% “H°| dswim 2HHIL|LC},
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Ex5) Sonar H|0{5}7]

e

0. dswim &

o X}
= O

1) 9/9| 12l 3-16
2) Back Link Board2| CN240f RS-232 #| 0|

==

A%, PORT, Baudrate 22! 5! Power Senser Board2} Sonar Senser Connecting
138t0] Sonar A 0|21} Back Link Board2| CN34E& HZgTtL|Ct.

==X

AT S dswimS AL T}

(PC2| PORT HZ & 2E o] = X|of&t -> FX|H2|X} -> ZE(COM & LPT)0fIA Zel)

HeE X2

1O —- -0

=Xt — SEALO| TETRA-DS V Of

'ﬁ, dswim

ot MME @ 817|242 HG-B40C (5v) HIZ L C}.

- x
b4
Port : |COM3 @ Auto Complete Robot Protocol

Connect DisConnect
Baudrate : 115200 Sendl
Send?
Control Send3
Mo == = E2 Level: A Cendd
g ON Sendh

Ervo .
Input Vel

nput Yelocity XORsum : 00 ] AsCH

Servo OFF SEND

Slider Contol
Max Velocity : 500 Slider Control On
[ M 0
-
Cyclic Test
Cyclic Test On
1 2 3 4
Start Stop Clear
* Auto Complete Robot Protocol M3, ASCIl M3 s{X| & AL8SHA|™ ©a|BFL|CL (T2, ASClI ZEE

AL&5t= 4 LA M= ASCH M| A 820 HASHX]

1. 221} 4IAM LOOP SXt ON Al7|7|

STX FLAG ETX  LRC

PST HHE ArESIA =™ Power Senser Boardd| L§ZHEl = 21F MM LOOPE =X} A|ZLICE

o
2 HF2{® pso S LW Lk

ETX

ol A

[
pfof Jsk= Aut 4o As

LS — L—

]| £y L|ct)

LRC

==
=
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2. Sonar Senser Data 2{0{ 27| (2-3-9 & 1)

STX P N ETX | LRC
STX Data byte = H Data byte == L  DO_H DO_L D1_H D1_L D2_H D2 L
D3_H D3_L D4 H D4_L ETX LRC
ol Alo2 PN HEZ LH2|H Sonar Senser Datag 20 L|CH H&XOl Hy =3 A| of2{o
JENY 2% St HEH Sonar1~42| f0] &= AS &olg 5= UASLICH
& dswim - X
Port: |COM3 Auto Complete Robot Protocol
Connect DisConnect
Baudrate : 115200 Ps1 Semﬂ
PN end? |
Control Send3
HlH==2 : = Z2F Level : =P Send4
5 . Send5
ervo .
Input Velocity wORsum : 00 @ o
Servo OFF SEND
<<{— [D2] 50 53 31 [03] 31
Slider Contol —>> [02] 30 [03] 33
<<{— [D2] b0 4E [03] 1D
i - 500 Slider Control O —>>[02] 00 0A D1 FA 00 7B 00 7F 01 FA 00 43
Max Velocity : ider Lontrol Un 3> [03] 46
i ) 0
-
Cyclic Test
Cyclic Test On
1 2 3 4
Start Stop Clear
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Ex6) Bumper MM SZE AEf

dok

1517

0. dswim &%, PORT, Baudrate Q! 5! Power Senser Board2} Bumper Senser Connecting
) ?1el 112 3-162 £ 11510f BUMPER # 0|1} Back Link Board2| CN39& 1 ZATLILCE
2) Back Link Board2| CN200i| RS-232 #|0|&& HFATH = dswims &g LTt
(PC2| PORT HZ £ B E mjoj= Ho{F -> BX|HZ|X} -> ZE(COM & LPT)0f|A 2HQl)

'ﬁ, dswim - X )

Auto Complete Robot Protocol

Port: COM3

Connect DisConnect
Baudrate : 115200 Sendl
Send?2
Control Send3
;R-”O'I $j| . %E %:J.:." Level : gg Sendd
5 ON Sendh

Ervo Inout Veloci

nput Velocity XORsum : 11} ] Aascn

Servo OFF SEND

Slider Contol
Max Velocity : 500 Slider Control On
i ) 0
-
Cyclic Test
Cyclic Test On
1 2 3 4
Start Stop Clear
* Auto Complete Robot Protocol X3, ASCIl H|3 s{X| £ ALESHA|H H2|gtL|Ct. (CH2E, ASClI R EE

ALg5t= 84 LAUIM = AsCl M3t A0 HASHK]| o™ RSt= ZAuf 20| ¢ALE == ASLCL)

1. o HAM SE ON Al7]|7]

H HM= EH 0| HEEIYUEZ B, True 2 LEA7| 0 BF SEI7F M LIRS ER0l=
False 2f= ZMAIZLCE

M2tM, AA Z2EEE HEES Soff HH MMl S HEfE 2ol = JASLICH (2-4-1 #1)

Transmitter JR1D.¢ A A ETX LRC

(YT STX FLAG DATAO DATA1 DATA2 DATA3 DATA4 DATA5 DATA6 DATA7 ETX LRC
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£ dswim - *
Port: | COM3 @ Auto Complete Robot Protocol
Connect DisConnect
Baudrate : 115200 A .Sendl ]
Send?
Control Send3
=21 = S Level 47 Senda
g ON Send5
Ervo .
Input Yelocity %ORsum : 00 @ peal
Servo OFF SEND
<<—[02] 41 41 [03] 03
Slider Contol —>> [02] 30 2C 32 2C 32 30 30 30 30 [03] 33
{<—[02] 41 41 [03] 03
Max Velacity : 500 Stider Control On > [02130.20 3226 52 3( 30 30,30 03] 33
— —>> [02] 30 2C 32 2C 32 30 31 30 30 [03] 32
[ L 0 <{{—[02] 41 41 [03] 03
—>> [02] 30 2C 32 2C 32 30 31 30 30 [03] 32
Cyclic Test
Cyclic Test On
1 i 3 4
Start Stop Clear
*Ex62| B E FHO| YYHOR HAUEIUS M2 dswim BHH Y L|C,
?lo| D20t 20| HEMMIE ZtE Al AA B S W2 310] E8E= AS 2 = ASLICH
Foz HEHAMZL HSEH C-BOXH FEE ZH= As2 = Hdh GX| HEf7F L L
*Q| ALEI2 GA|E 2|3t THAIC] TETRA-DS V AIZIC 2 2|9t Z'0] BUMPER MM E &8 4 AELICt
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Ex7) EMS 2 $IX| SEF AEl 2Qls}7]

0. dswim &%, PORT, Baudrate &2l 5! Power Senser Board2}t EMS SWITCH Connecting
) ®1e] 8 3-182 & 1510] EMS #HO| =2t Back Link Board2| CN4E AZAgLICE

2) Back Link Board2| CN200f RS-232 #HO|5&2 AHZTt £ dswima A& erL|Ct

(PC2| PORT HZ & R E Wol= HO{T -> FX|ZE|X} -> ZE(COM & LPT)M[A =Ql)

'ﬁ, dswim - x )

Auto Complete Robot Protocol

Port: COM3

Connect DisConnect
Baudrate : 115200 Sendl
Send?2
Control Send3
;R-”O'I $j| . %E %:J.:." Level : gg Sendd
5 ON Sendh

Ervo Inout Veloci

nput Velocity XORsum : 11} ] Aascn

Servo OFF SEND

Slider Contol
Max Velocity : 500 Slider Control On
i ) 0
-
Cyclic Test
Cyclic Test On
1 2 3 4
Start Stop Clear
* Auto Complete Robot Protocol X3, ASCIl H|3 s{X| £ AHESHA|H H2|gtL|Ct. (CH2E, ASClI R EE

At85ts 4 LA M= ASCl M A8t 20f| HISHX] ko™ RASH= Zuf 20| ALLE = ASLICh)

1. EMS 2%|X| S ON A|7|7]
EMS 22X AX|7t A S I True 2t LHA|7|
False t= ZMA[ZL|CE

etM, AA Z2EZ FES SO 8 Aol S5 JEE =l = AS LI (2-4-1 FHO)

= SH7SHMEE dR0=

k-
I
J
0%

Transmitter JR1D.¢ A A ETX LRC

(YT STX FLAG DATAO DATA1 DATA2 DATA3 DATA4 DATA5 DATA6 DATA7 ETX LRC
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& dswim i

Port: COM3
Baudrate : 115200

Hof==2]:

Servo ON

Servo OFF

Max Velocity : 500

Connect DisConnect
Control
= Z2t Level : A
Input Yelocity
SEND
Slider Contal

Slider Control On

- |
=

gt 20| EeM

! 3y
N2 EMS AQX|7F ON E| ™ C-BOXOf| HZA=

L

Cyclic Test

Cyclic Test On

Stop

S A2|X| ON A| AA

@ Auto Complete Robot Protocol

. Send

Send2

Send3

Send4

Sendb

¥ORsum: 00 I ascn

<<~ [02] 41 41 [03] 03
—>> [02] 30 2C 32 2C 32 30 3( 30 30 [03] 33
<<~ [02] 41 41 [03] 03
—>> [02] 30 2C 32 2C 32 30 31 30 30 [03] 33
<< [02] 41 41 [03] 03
—>> [02] 30 2C 32 2C 32 30 3( 31 30 [03] 32
<<—[02] 41 41 [03] 03
—>> [02] 30 2C 32 2C 32 30 3( 31 30 [03] 32

Clear

BE 0| BYHo2 HYUKIUS W2l dswim SHHYLICE

B 310| S8E = As &oE & AsLC
= Ars2 2 H|d FX[ JEf7F gL

*Q| ALXI2 O A| E 2|3t THALC] TETRA-DS V AXIC 2 2|2} ZH0| EMS ALQX|E &#88 £ QSL|LC}.
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Ex8) 1.0 PORTE At23}0{ RELAY H|0{5}7|

0. dswim &%, PORT, Baudrate &2l 5! Power Senser Board2l .O PORT Connecting

1) 99| 12l 3-138 #1310 1.0 A 0| &1t Power Senser Board M HMHO| CN155 HZASHL|LCY
2) Back Link Board2| CN240j| RS-232 #|0|£& ATt £ dswimS &S LICt

(PC2| PORT HS & B & ol Hojet -> FA|HE|X} -> EE(COM & LPT)0f|A] =tol)

'ﬁ, dswim - * )

Auto Complete Robot Protocol

Port: COM3
Connect DisConnect
Baudrate : 115200 Sendl
Send?
Control Send3
M ==2 - = =2t Level : 2 Sendd
g ON Sendh
Ervo .
Input Vel
nput Yelocity XORsum : 00 O AscHl
Servo OFF SEND
Slider Contol
Max Velocity : 500 Slider Control On
[ ) 0
-
Cyclic Test

Cyclic Test On

1 2 3 4

Start Stop Clear

* Auto Complete Robot Protocol H|3, ASCIl |3 siX| £ AL2stA|H Ha|gL|CL (CHEE ASCII ZREE
ALg5t= 84 LAUIM = AsCl M3t A0 HASHK]| o™ RSt= ZAuf 20| ¢ALE == ASLCL)
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HYUI_IM ) NETWORKS

1. JUMPER ¢Z35}7|

ol ?X[0f =5 LT,

= 1.09|

Ab-&3t

HHE

Power Senser BoardO{|A{ J11

Ex8) O X0l AFRE|= 1.0 EZE = 24V (24VSZH RELAY)Z HZASB G S L|CH

- ..._a...:.o ._:o_. ;..._.

.HQS!-&.. ! ?

rnluﬂ-aﬁ_lu
Ll .
labé!l.::

o

) :‘& 7:;&«?:?——.:3?..9”- :.Ba S—

el -.::T.:.?w:}.,:?.

S VAR B

"ED! N2 Ty 0t Mipege
EDE.. et £B

....@m..\a.a.:a_.w Toags 0 E..m.&.:.

::I. ::l : o2

& u_ al i
‘“....ﬂ. -

)
»k,
W

u s

-.,I

_.w;.u P

2. PO HHOZ 24,68 RELAYZH ONS}7|

C

o
-1

P

FLAG

STX
STX
ot ON

Transmitter

LRC

ETX

E
]
2
]
(9}
)
o

o A
= T

L|Ct. PO170

ol
=]

X2 170

10

o

ZtS 2 1010 1010 O]

B2 Hex

HoF &

-
[¢]

8 RELAY
LI Ct.

1

,6
SHSH
od

2,4
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HYUI_IM ) NETWORKS

YYHOR BY 4

3. OUT PORT OFFd}7|

ETX
Receiver STX ' FLAG ETX LRC
HLEO| HEIA| 22l 05 2 OUT PORTE OFFELICE OUT PORTE ONE et 22 410
0 POO Y2 W2 RELAYZF OFFE LITH.

LRC

4. Po 3@ O 2 RELAY ONd}7|
O|tHoll PoH S E3lf RELAY StL2H ONBH 2 2 & LICt.

Transmitter B0 GRS o 7 i1 ex | Ire
LRC

Receiver STX  FLAG ETX

HARoR HY 44 4|

5. Po @2 E OUT PORT OFF5}7|

STX FLAG ETX | LRC

L EO| MEfVIX| =OlS OtF S ™M OUT PORTE OFFEIL|C. OUT PORTE ON¥Y e} 22 ghAlQ|
O Po7;,0 @H 2 Sl RELAYE OFF g LC}.

2|t 20| PO HHE
RELAYE StLH X Of

S5 012 74X|Q| RELAYS ot H#Hoj| 20| Mojgt == 1, pO FES Sl
g = ASLLC
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Ex9) Power Senser Board0f| 32&|= HH H0{5}7]

0. dswim &%, PORT, Baudrate 22l 3 Power Senser Board®?} 1.0 PORT Connecting
1) Back Link Board2| CN240i| RS-232 #0|&& AL L|Ct

2) dswims AsstL|C}

=
(PCS| PORT HEE 2 W0 HO{E -> RX|B2|X} -> EE(COM & LPT)OIA )

'q, dswim
Port: COM3

Connect DisConnect

Baudrate : 115200
Control
HH =D : =T 2 Level : 23
Servo ON Input Yelocity
Servo OFF SEND
Slider Contol

Max Velocity : 500 Slider Control On

]

L

=

L

Cyclic Test
Cyclic Test On
1 2 3 4
Start Stop

[

= L

Auto Complete Robot Protocol

Sendl

Send2

Send3

Sendd

Send5h

X0ORsum: 00

O asci

* Auto Complete Robot Protocol |3, ASCIl M3 siX| £ AFESIA|H Ha2|gtL|Ct.
At8ste S41 LAMOM = ASCl M3 8FA0| KA HK| 2

Lo
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HYUI_IM ) NETWORKS

1. JUMPER ¢1Z3s}7|

Power Senser BoardOf|A J112 &0 HA2M FHHE ALESHE 1.029] Mol fIX|0f =& LICH
R

f
Ex9) O X 0]l AFEE|E 1.0 ZE & 24V (24VEE RELAY)Z HZSHASLICH,

§ -
UL UL TR -

2. PE @3 O 2 TETRA-DSV Power Sensor Board 2 &0 22&l= ™
oo 0 T R <
STX FLAG ETX  LRC

11810] TETRA-DSV Power Senser Board 2 &0 22&= 2 E
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3. PI 3 O 2 TETRA-DSV Power Sensor Board0f| 32&|= H&el 25 ON £ =X 2015}7]

STX p I ETX  LRC

Receiver STX Data byte = H Data byte== L  DO_H DO_L D1_H D1_L ETX LRC

& dswim - X

Auto Complete Robot Protocol

Port: |[COM3
Connect DisConnect
Baudrate : 115200 PEG3 Sendl
Pl Send?
Control Send3
M == = 2t Level : Fs Sendd
g ON Sendh
Ervo .
Input Yel
nput Velocity ®ORsum: 00 1 ASCHl
— <<—[02] 50 45 36 33 [D3] 13
Slider Contol —>> [02] 30 [03] 33
£{—IN21EN AR IO 1A
Max Velocity : 500 Slider Control On —>>[02] 00 04 00 00 00 00 [03] 02
[ 0 0
-
Cyclic Test

Cyclic Test On

1 2 3 4

Start Stop Clear

SHEHoz HE 3 Al ol AT 20| EHEL

4. TETRA-DSV Power Sensor Board 2 E0| 22&|= ™ 25 OFFs}7|

STX P I 0 ETX | LRC

Receiver STX  FLAG ETX LRC
HEHO| LM =X| 22l O S ™ Power Sensor Board 2 &0 32%&& Z& MAS OFFE L
MRS ONT ot Z+2 HHAlo|H Pl HE S LH2|™ 2E MA0| OFFE L|CEH
H1n=2 MFAOo| OFf E ME}o| A= C-BOX2| FanO| EX| A EL|CL o]= TR 0| Xtthe|QiCH= £ 2|0|§LCt.

M

*
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5. Pe BH 22 Power Senser Board 2 &0 32&|= M& ONd}7|
O|RHAM pe HHZ Sl Power Sensor Board 2 &0 352&l= ™A StLt2H ON s 22 & LT

STX P e 2 : 1 ETX | LRC
STX FLAG ETX _ LRC

Pe2;1 BEHO| HH 2= LHHX|H CHA] FanO| =7| A|ESH= A
Pe2;1 FE2 02l 2l 24V POWERTE ON 8h= F&EO| ol |_|C}.
6. Pl P2 2 TETRA-DSV Power Sensor Boardd| 32 &= 24V F 20| ON £ =X| &Qls}7|

STX p I ETX | LRC

STX Data byte = H Data byte== L  DO_H DO_L D1_H D1_L ETX LRC

£& dswim — X
W
Port: |COM3 ® Auto Complete Robot Protocol
Connect DisConnect
Baudrate : 115200 PEG3 Sendl
PED Send?2
Control Pl Send3
HHz=2]: =T 2 Level : 44 Pe2:1 Sendd
Pl Sends
Servo ON Input Yelocity _
XORsum: 00 [ ascn
Servo OFF SEND
- <{—[02] 50 45 36 33 [03] 13
Slider Contol —>> [02] 30 [03] 33
<<—[02] 50 45 30 [03] 26
Max Velocity : 500 Slider Control On —>> [02] 30 [03] 33

<<—[02] 50 49 [03] 14

—>> [02] DD 04 0D 00 00 0O [03] DO
<<— [02] 50 65 32 3B 31 [03] OE
—>> [02] 30 [03] 33

<<— [02] 50 49 [03] 1A

—>> [02] D004 00 00 00 0O [03] DO

]

=

[

L

Cyclic Test
Cyclic Test On
1 2 3 4
Start Stop Clear

oMoz FE £ Al &0f At 20| EHELCE

-

|Ct. ?leF 0[P
| 25 Mojgh = U1, Pe

HHES ot HMojg == AL

2ol E@ES E™H POWERTZH ONEl HE &olgt = UGS
DSV Power Sensor Board 2 &0 32&| ]

TETRA-DSV Power Sensor Board Z&0| &

ol

o
rr {mjo

rot

Mt o

Kl
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& TCP (Trans

mission Control Protocol)

« Sl TCP Z2EZ2 2HH| A= EQo{et BV = SAStH BERFROS W7|X|E 2X[8H0F S At LT,
o M2 7|52 2ISHAIH HERZ} Back-End Ofw Y= HOSHFAM 2.
2-1.TCP/IP & Z2EEQRH 7t XIE (TCP/IP Module Protocol Request Chart)
o ug | Packetooiels | 2= | wmol matoje | Pagket
1 (odom=4%1)
Odometry 8% DS 3 1 ODOM 2 (M2 AE a4 XX
Robot Pose 27 DS 2 1 AMCL - XX
Status HE 273 DS 2 1 STATUS - XX
K ZHEl Map List 2 DS 2 1 MAPLIST - XX
XMEE 24 List 28 DS 2 1 LOCLIST - XX
X/ LEEE 87 DS 2 1 DATA - XX
SHAHOE £ DS 4 2 DOC MarkerID, Mode XX
XNeEd o DS 2 2 SLAM - XX
XX DS 3 2 MSV Map_name XX
X =x2hd/xerdy
oc == DS 2 2 KILL - XX
IEFURC DS 3 2 NAV Map_name XX
position.x
position.y
80| S DS 8 2 GO2 °rie"tati°"'x XX
orientation.y
orientation.z
orientation.w
XEL{IX| o] F DS 3 2 GO1 location_name XX
0|F & DS 2 2 GOCXL - XX
S RIPS kS DS 3 2 LSV location_name XX
FCiSe 4™ DS 3 2 SPEED Max Speed(m/sec) XX
out_putO
out_put1
out_put2
GPIO_Output &% DS 10 2 ouT out put3 XX
out_put4
out_put5
out_put6
out_put7
GPIO_Sigle_Output out_put_id
M DS 4 2 SOuUT value XX
GPIO % =l DS 2 1 GPIO - XX
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2-2.TCP/IP R & Z2EEZ % 2 XIE(TCP/IP Module ProtocolResponse Chart)

gl g Pifalgft HIOIE{7H+ | HRHof Response Data Pa:(éf et
position.x,
position.y
osition.z
Odometry =4I p '
DS 8 ODOM orientation.x XX
(PARAM O] 0 21 Z2) . .
orientation.y
orientation.z
orientation.w
Odometry =4I linear.x
DS 3 ODOM XX
(PARAM O| 1 QI ZA2) angularz
position.x
position.y
orientation.x
Robot Pose =4I DS 7 AMCL ‘ ' XX
orientation.y
orientation.z
orientation.w
Battery
EMG
Robot HEfHE =4 DS 6 STATUS Bumper XX
Charging_status
running_status
map_name[n]
X &=l Map List P -
QA Al DS n+ 1 MAPLIST | XZEl map?| 7H-CHE XX
- Bl 2707t oA
MNEE 2K location_name[n]
121@*'4 ,L“St DS n+1 | LOCLIST XX
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X ZHEl Joaction®] 7%=

CHE= i S0 =7t Foi S

AR/ SENZE =4

DS

12

DATA

position.x
position.y
orientation.x
orientation.y
orientation.z
orientation.w
Battery
EMG
Bumper
Charging_status

running_status

XX

A
Mo
-
o
[n

DS

NAV

XX

o | o
= | 4>
r

o
HH
k=)
P

DS

GO2

XX

MUK 05 +4

DS

GO1

goal_positionX
goal_positionY
goal_quarterX
goal_quarterY
goal_quarterZ

goal_quarterW

XX

DS

GOCXL

XX

DS

LSV

Location name

DS

SPEED

speed data

XX

GPIO_Output &7

DS

O SR S =N

ouT

GPIO fEff =2l

DS

17

GPIO

in0
in1
in2
in3
in4
in5
in6
in7
out0
out1
out2
out3
out4
out5

XX
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HYUI_IM ) NETWORKS
out6

out7

2-3. TCP/IP 2 & Z2EF A% 0| H|(TCP/IP Module Protocol Example)

Ex1) Robot & Ef’Z & =41 0f|A|
X

£

IP: |192.153.1.2n?
z ETHH

rs

SaH0|HE
M HHz 23

PORT: |5100

[THIAIE] &4

W AR Ea

|DS,2,1,STATUS,){K

[THIAIE] =41]

10:34:05]=HEZ!

[
[10 34: 05] aHJlC*E 2A 23
[

g %27

«~HZHO{&0f|[ DS,2,1,STATUS, XX | &=,

PLC -> TETRA DS,2,1,STATUS, XX Message size: 16

Message size: 25

DS,6,STATUS,100,0,0,2,0,XX

PLC->TETRA

100 : HYE{2| ZHZOl100% ASEH
0: EMG HEO| 2| X| &2 AE). (52T 1)

0: HI7Hs 2| X| LS. (2| M)
2 So|ChX}O| AFE 7FE M A H| 0| MO £ L £ 091 S

2: 22
GFAB0 =1, WO EH TR EL2H1 EE=12)
0: FHSIHAEY
(FHO| 22 EFE 204 Tt3)
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HYUI_IM ) NETWORKS

Ex2) Robot Z|C{ & =AM

a5
Ip: |192.1aﬁ.1.2n?
Sato|HE BF EEH
PORT: |5100 [ AHiz £3
[HIAIR] &4]

|DS,3,2,SPEED,U.E,){K

[TIAIE] +=21]

HAIE EHE

10:38:40]=H 22

[
[10:38:40]S20|HE =3 GF

Ug 37|

+HH 0{&0f|[ DS,3,2,SPEED,0.8,XX | &/ &.

PLC -> TETRA DS,3,2,SPEED,0.8,XX

Message size: 16

PLC->TETRA DS,2,SPEED,0.800,XX

Message size: 25

0.800 : 0.8m/s2| S EE 2RO X2 MM

(EM2SHIRE IR E Y
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Ex3)GPIOXEf 2ol
4 X
IP: |192.168.1.207
Sacto|HE HE A
PORT: |5100 [ M2 23
[HIAIR] &4
DS,2,1,GPI0, XX BAR] Fa
[THIAIR] =407
[10:49:11]=HEZ
[10:49:11]S2t0|HE =31 BZ
(OGS 05, 17, GPT0 0 0 0 0 0 0 1, 0 ) 0 0 0 0
e e
+*HHO{&0f|[ DS,2,1,GPIO, XX | & &,
PLC > TETRA DS,2,1,GPI10,XX Message size: 16
PLC->TETRA DS,17,GPI10,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,XX Message size: 25

U O~7THMNX| R FEOFFAEl & = 0~7H K| 2 FOFFAEN

(ON JEHHBRAZNEFH)

PENDING
ACTIVE
PREEMPTED

CEEDED
BORTED

8 t REJECTED

8 t PREEMPTING

8 t RECALLING

8 T RECALLED

8 t LOST
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