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Chapter 0. +4E (Components)

HYULIM

C-BOX

Motor Reducer Bracket x 2

X 2

Wheel x 2

Motor Reducer Module x 2




Chapter 1. H7|™ AL (Electrical Hardware Specifications)

J/"“*‘I B E (Power/Sensor Board)
£ TETRA-DSVO| Z&HE 25 FX[Z0| E
ON/OFFOPE 7|5, MHETEE ELHYSHE 7|5,
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<& 3-13> Components Layout of Power Sensor Board

Pin
SECTION m CONNECTOR m DESCRIPTION SPECIFICATION m

1 Direct
SMAW?250-03 2 TXD UART(RS-2320) Control
s (Yeonho) (Gerit e using User
3 GND 115200bps PC
1 IN PORTO
3 IN PORT1
> IN PORT2 IN PORT 2|2
7 IN PORT3 a2l3.14 &%
9 IN PORT4
Drive 11 IN PORT5
Board 13 IN PORT6
CN15 HIF3-30PA- 15 IN PORT7
2.54DS (HIROSE) 2 OUT PORTO
4 OUT PORT1
6 OUT PORT2
8 OUT PORT3 OUT PORT 2|2
10 OUT PORT4 TE g EE
12 OUT PORT5S
14 OUT PORT6
16 OUT PORT7



<H 3-4> Pin Map Information of Power/Sensor Board CN2, CN15

IO Module +3.3V +24v

T IN port PCOM

A

L-IN[0.7]
DGND
< 2l3-14> Circuit of IN Port
10 Module +3.3V
- LOUT[0.7]
A
—l_ A"\ OUT port NCOM

I 24V_GND
<2!3-15>Circuit of OUT Port



1-2. +& 2= (Drive Board)

T& EE= TETRA-DSVO|| H&HEl 1745 AC Servo Motorg X 0fSt= 7|52 5t
Ct. +& EE0|= TETRA-DSVR| =& A|0| TETRA-DSVL| 2H8d Z2tE 2o H M
X HEDO| A5 7|s0| W& E0f AUSLCH & EE0f| CHE AFZ2 & 3-501 LIEFLE
AC Servo Motor At¥2 H 3-60] LIEIL} LS L|CE.

=g

xor
Ha

HIAI-

(2,

;O

ITEMS SPECIFICATION

Motor AC Servo Motor

C MacMetorNo Al

Control Type PWM Voltage Control
| Feedbak  Encoder (VohagelnputType
Input Command Communication with PC/Controller
. Communicaton  RS232C(15200p9
Protection Tracking error, Emergency Stop, Over voltage, Under voltage, Over load

~ Mam  Motor Power off if Alarms occur (Relay contro)

WxDxH 196mm x 190mm x40mm

Active LOW
No. Bumper Input Buffer IN LOW : 0, HIGH : 3

<#3-5> Specifications of Drive Board

ITEMS UNIT SPECIFICATION

Flange Size mm 60

Poles - 8

Maximum Speed r/min 5000

Rated Current Arms)
Phase Inductance mH 0.3

Weight kg 0.78

<H3-6> Specifications of AC Servo motor



<2 3-16> Components Layout of Drive Board

1-3. QIE{H|O|AHE XY ZE
D@3-170) LEERLE QU HEQE 20| QETO| AR EOE 245 a% S22 9ot o] HUE L
MEED Qon 2k HUEo| & A2 & 3-70] LIEILE HEL!

CN ' CN
832 A27

CNTCNTCN
294,304 31

<12l 3-17> Back Link Power Ports

CONNE- Pin Power | Control
CTOR DESCRIPTION urrent ON/OFF Port

19V
YAW396-03
CN16 2 GND 4A (0] Power0 PC Power
(Yeonho)
3 NC
YAW396-02 1
CN18 Power3
(Yeonho)
24V(Battery
5569-02A2
CN27 25V 0I’$) 4A o} Power1
(Molex)
CN33  SMAW250-02 1 12V/5V Power4 J2 1,2->5V



(Yeonho) Power2  J2 2,3->12V

YAW396-02 23V 28V Battery-
CN38
(Yeonho) 2 GND FUSE
PP15 1 22~28V
CN29 Battery
Anderson
PP15 22~28V
CN31 20A X Battery
Anderson 2 GND

<H 3-7> Pin Map Information of Power Ports

1-4. QIE|HO|ARE MT ZE

3 3-180f LtE(LE QU
M EHEO Z25H7| ot Chast ZESO| X
o Z&LCt.

rIr
o
o
my
o
Mk
L]
ifje

Lol QIEHo|AREE TS HE Da|D THel/A
BELICH 2t ZESO| B ARSS E 3-80] LheHE bt

<12l 3-18> Interface Ports on Back Link

Pin
SECTION m CONNECTOR m DESCRIPTION SPECIFICATION m

UART(RS-232C)

CN20 SM(égiﬁg)O?’ 2 TXD Comm. port Es'irs;t S:;t;‘z:'
GND 115200bps
1 EMs
2 G\
Drive 3 N
Board 1 BUMPERO
CN39 SMAW250-04 2 NC Bumper Signal
(Yeonho) 3 NC (Active LOW)
4 GND



<H 3-8> Pin Map Information of Rear Case Ports and Modules
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Chapter 2. M0 3IE%|0{ =2 EF (Control Hardware Protocol)

2-1. SX12F (Rules of Communication)

Transmitter DATAE ASCIl Code2 &2AI2LICE B 742 &4AlPacket2 Ch=1t 20| STX,DATA,
ETX,LRCZ O|F 0| HL|C}. 3t 72| &4l Packet2t0]| 021 7H2| DATAZL /U2 B

DATAZt ;" (0x3b)2 T2 LI (E5 & H Q)

STX DATA ETX | LRC
ITEMS CONTENTS

STX 0x02

ETX 0X03

LRC STX, LRC & M| 2|% exclusive-OR
LRC = DATA[O]ADATA[1]A....ADATA[N]AETX

Receiver DATA= binary(HEX)2 &4 LICt ok 7§2| &4 Packet2 L2t 20| STX,NUM,DATA,
ETX,LRCZ 0|20] EL|C}. NUME 2byte2 O|20] X|1f DATAS| byte=2 Y2{FL|C}.
ot 7H2| DATAE= 2byteE O|F0f T LICE

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

STX 0x02
NUM Data byte ==
ETX 0X03
LRC STX, NUM,LRC £ X|2|%} exclusive-OR

LRC = DATA[0_H]ADATA[O_L]~...ADATA[N_H]” DATA[N_L]

2-2. &4 Packet 2F W (Packet Communication Methods of Operation)
ZtZto| M|of EEO|A @78 7|50 CHSHO] 2t Packet2 CHS 1 22 FLAGH 2 A& LICH

FLAG - 0x30 : 7| 54A¥d OK
st ZEEFO| AA0| A= E|US S 2|0|5HH KMo EEZREHO| SEO| O|4e32 LIEHH
L|C}.

FLAG - 0x31 : Z2 EJ ERROR
ME Z2EZSOAM Holth 7|s& 27 otRle W Mo EE2RE A E=g LT 2

o I:IA L | -9-7_'"

o
Zolot ¢tE Hot 82
5
=

°
e GojHe| mjZl ZO|7} & 4
o

o
- O
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FLAG - 0x32 : 7| &3 FAIL

Z2EZS 0[851¢ o2

ofnu

s = AgHCh

i

KO

EEE (Power Sensor Board Protocol)

ey

2-3. H/HMM 2 &

(%
-
Z
Ll
-
Z
O
O

<H4-1> Protocol commands summary of Power Sensor Board
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2-3-1 P
ZEHEQ|
Data YAl

(ROSQ| se

ower Sensor Board status Read

HiE 2| M, AB™E 2t PORTE2 M2 ON/OFFMEf 59| HEE
2 HEXO|H 17 Data 2Byte L|CH

rvice Name= ‘Power_data_read_cmd’ & L|LC})

Transmitter ERYD.¢ P D ETX LRC

Receiver

STX Data byte = H Data byte == L DO_H DO_L D1_H D1 L
D3 H D3_L D4_H D4 _L
D6_H D6_L D7_H D7_L

D2_H D2_L
D5_H D5_L
D8 _H D8_L

D9_H Do_L D10_H D10_.L D11_H D11_L

D12_.H Di12_L ETX LRC

DATA CONTENTS

DO
D1
D2
D3

D4

D5

D6

D7
D8
D9

Battery Voltage (0.1V)
System Current (0.1A)
Charge Current (0.1A)
Charge Signal (0~1023)

IN Port Status
EX_IN7 EX_IN6 EX_INS EX_IN4 EX_IN3 EX_IN2 EX_IN1

OUT Port Status
EX_ OUT7 EX_ OUT6 EX OUT5 EX OUT4 EX OUT3 EX OUT2 EX OUT1

Power Status
Error7 Erroré Error5 Error4 Error3 Error2 Error1
Power7 Power6 Power5 Power4d Power3 Power2 Powerl
Charge Status(1~12)
Temperature0 (0.1°C)
Temperature1 (0.1°C)

EX_INO

EX_OUTO

ErrorO

Power0

Charge Status

0 Xt&5 % Mode OFF

1 Xt&5 7 Mode ON

2 Robot ZSMEAL, STAH 0| STEAL HE AEY

3 Battery 37 &

5 Robot SHEHAL, STAH 0| STEA HH F Robot £ Relay ON
6 Battery Re-Charge Voltage (Para23) 2Lt Battery T 20| &2 AEY
7 Robot ST CHA} 20 HEAEN

11 Docking Terminal Loading &%

12 Docking Terminal Unloading &%

13

S EN



o)

STX P D ETX | LRC
STX 0x00 0x14 0x01 OxOF 0x00 Ox1F 0x00 0x00

0x00 0x00 0x00 0x13 0x00 0x27
0x00 0x3F 0x00 0x01 0x00 OxFC
0x01 Ox1F 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 -> ST AHO|H0| HEE[X] &S
IN Port Status -> 19

- OFF OFF OFF ON OFF OFF ON ON

OUT Port Status -> 39

= 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 -> SLH7| AEH

D8 Temperature0 : 252 -> 25.2°C

D9 Temperaturel : 287 -> 28.7°C

2-3-2 TETRA Status Read
TETRA-DSV Off 223t power X A HEE L{FL|CL.
Data &A/2 HEXO| 171 Datat 2Byte &ILJILCt.

STX P Q ETX | LRC
STX Databytes=H Databyte<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
D6 SONART1 (Rear Left)

14



D7
D8
D9

m Charge Terminal Status

~N O U1 W NN = O

12

Robot SHEHAL, ST AH|O|Y STEA

Robot SHEHAL ST AH|O|Y STEAL

SONAR?2 (Rear Right)
SONARS3 (Side Right)
SONAR4 (Side Left)

A== Mode OFF

XtE%5H Mode ON

I

HEH

Battery Re-Charge Voltage (Para23) = Ct Battery M0 =2 A

2-3-3 Analog Port Data Read
8712| ADC(Analog to Digital Converter) Port 4t2 210 &L|LCt.
Data @AI2 HEXO|D{ 171 Datat= 2Byte R LJILCE.

(ROS2| Service Name2 ‘Power_adc_read_cmd’ Y L|LCt.)

Transmitter

Receiver

DO
D1
D2
D3
D4
D5
D6
D7

STX P
STX Data byte = H

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

Robot =7

CHRE 2orY T A A

o 4~

Docking Terminal Loading

=

H =

Docking Terminal Unloading &%

A
Data byte 5= L

ETX
DO_H
D3_H
D6_H

15

LRC
DO_L
D3_L
D6_L

ADCO Data
ADC1 Data
ADC2 Data
ADC3 Data
ADC4 Data
ADCS Data
ADC6 Data
ADC7 Data

D1_H
D4_H
D7_H

D1_L
D4_L
D7_L

= Robot 57 Relay ON AHEf

Ef

D2_H
D5_H
ETX

D2 L
D5_L
LRC



2-3-4 Power Sensor Board Regulator Power ON/OFF
TETRA-DSV Power Sensor BoardO|| LI ZHEl Regulator(6EA) &S ON/OFF MO & &= Q&LICE,
Data ™42 ASCIl YLILC},
1081 s=2| Data(ASCII)2| Binary #fO| Power Enable BITZ2 &% & L|C}

B s ¢ ¢ pEniemiEl ex i

o aemE

o)

Transmitter YD, ---- ETX -
Receiver STX - ETX -

Receiver STX ETX

lchHulicI@ STX
Receiver STX




2-3-5 Power Sensor Board Regulator Power ON/OFF
Sie ID2| Out PortE ON/OFF & L|LCt. (Single MO 2EOAN AtEStE HEH)
PE B33} 22| Pe B2 2EX e'YS FoISHM K.

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

STX P e ID . DATA ETX | LRC
STX FLAG ETX | LRC

T Teanee|  cowms
ID 0~5

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

2-3-6 Wheel Driver Board Power Relay ON/OFF
TETRA-DSV Wheel Driver Board T & && RelayE ON/OFF X0 & 5= USL|C}
Data® 4|2 ASCIl L|Ct.

stx | P | ™M [DATA| ETX | LRC

Receiver STX FLAG ETX LRC

DATA CONTENTS

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

2-3-7 OUT Port ON/OFF
TETRA-DSV Power Sensor Boardd| Out PortS ON/OFF M|O] & %= Q&LICt Data¥2!2 ASCII
0| 10%I4=2] Data(ASCIl)2| HEXZfO| Power Enable BITZ &¥ & L|Ct.

(ROS2| Service Name2 ‘Power_outport_cmd’ JL|C}.)

Receiver STX FLAG ETX LRC

STX P o c2 a1 [ co etx | LRC

S CONTENTS

co 19| Atg|
C1 10 of Xtz
c2 100 2| Xt2|
Data Out Port
NC NC Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
(BIN) - - ouT5 OoUT4 ouT3 ouT2 OouT1 ouTo

17



2-3-8 OUT Port Single ON/OFF
Sl ID2| Out PortE ON/OFF LI} (Single MO 2 E0|A AFESH

PO 31 H| PoBP 2 2EX ‘oS F2SHM 2.

rr
(ol
o

(ROS2| Service Name2 ‘Power_single_outport_cmd’ &IL|C}.)

STX P o ID . DATA ETX | LRC
STX FLAG ETX | LRC

oo

Qut Port ID
DATA 0~1 0: OFF, 1: ON
2-3-9 IN Port & OUT Port status Read
IN Port, OUT Port &E{E & L|Ct
Data @Al2 HEXO|O{ 171 Datat= 2Byte RLJILCt.
(ROS2| Service Name= ‘Power _io_status_cmd’ Y L|LC}.)
Transmitter YD P | ETX LRC

Receiver STX Data byte = H Data bytes=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

2-3-10 Sonar Sensor Loop Enable
TETRA-DS V| =21t MAMZ2F LoopE ON/OFF 2rL|C.
Data® 4|2 ASCII L|Ct.

(ROS Service Name ‘Power_sonar_start_cmd’ & L|C}.)

STX P s |DATA ETX | LRC

Receiver STX FLAG ETX LRC

DATA CONTENTS

1 Sonar Loop Enable

0 Sonar Loop Disable

18



2-3-11 Sonar Sensor Data Read

Para32| 7= Sonar sensor Data & HO{FLICt. &O|=0| = AR Parad /22 HTE

Data @Al2 HEXO|D{ 171 Datat= 2Byte R LILCt.

(ROS Service Name2 ‘Power_sonar_read_cmd’ 2 L|LC}.)

STX Data byte = H Data byte== L  DO_H

D3_H

LRC
DO_L
D3_L

D1 H D1_L
D4 _H D4_L

D2_H D2_L

m

0~Para4
D1 0~Para4 Rear Left Top (mm)
D2 0~Para4 Rear Right Top (mm)
D3 0~Para4 Rear Side Right Bottom (mm)
D4 0~Para4 Rear Side Left Bottom (mm)
“AI - YA C-BOXS| TF THsE AT MAME @ 87|20
2-3-12 Power Sensor Board Parameter Data Write
Power Sensor Board2| Parameter IDO| DataZ Write® L| L.
Data @42 ASCIl & L|CH
(ROS Service Name= ‘Power_parameter_write_cmd’ &4L|C}.)
STX P w D | [bATA| eTx | LRe

STX FLAG ETX | LRC

I T S

0~10 UART1 Baudrate
1 6 0~7 UART2 Baudrate
2 16 0~500 S ME4 (0:HG-B40, 1:HC-SR04)
3 5 1~8 EST =HA2| OFFSET
4 5 1~5 E5T AN =7
5 500 40~3000 Zgo 2o XA
6 0 0~2000 NC
7 0 0~1 Zo=0| g2 I #Al 2= 27 (O or
8 15 1~100 HiE2| S8 & HiE 2| & OFFSET
9 2 1~100 HiE 2| 58 = HiE 2| THE Gain
10 100 0~500 Display LED X[ 87|
11 200 0~2000 Display LED Z[C{f &47|
12 100 0~500 Battery &E{ LED XA 47|
13 200 0~2000 Battery «fEH LED Z|CH 57|
14 0 0~200 Left Green LED OFFSET

19
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15 35 0~200 Left Red LED OFFSET

16 25 0~200 Left Blue LED OFFSET
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 T @ £& 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 &[4~ ™ Qf
27 285 260~300 Battery X|CH ¢t
28 10 1~10000 Battery =& ™, MF Sampling Time
29 1 0~1 Conveyor mode select (0:disable, 1:enable)
30 497 400~600 Loading Express OK value
31 7 1~10 Terminal status classification range
S4&E (PO)
Value Baudrate
0 9600bps
1 19200bps
2 38400bps
3 57600bps
4 115200bps
5 125000bps
6 150000bps
7 187500bps
8 230400bps
g 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 19V
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 ouT6 OuT5 OuT4 OUT3 OouT2 OUTT1 OouTO0
Default NC NC ON ON ON ON ON ON



2-3-13 Parameter Data Flash memory Write

ParameterS Flash memoryOf Write®L|LC}.

STX P F ETX  LRC

Receiver STX ' FLAG ETX LRC

2-3-14 Parameter Data Read

Power Sensor Board2| ParameterE Read® L|Ct. (u}2}0|E{ XtE 2-3-10 & X)

(ROS2| Service Name= 'Power_parameter_read_cmd’ ®iL|LC}.)

STX P R ETX | LRC
STX Databyte4 H Databyte<L DOH DOL DIH DIL D2H D2L
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
DIBH DISL DIOH DI9L D20H D20.L
D21 H D21L D22H D22l D23.H D23L
D24H D24L D25H D25.L D26H D27L ETX  LRC

2-3-15 LED Brightness Toggle Data Write
Display LEDE DATA12| 7t == DATA2 5t7| 2 ON, DATA32| 7t4 2 DATA4 57| 2 OFF
SHLICH. DATAO2 Z ToggledtX| @& IDQ| LED HH7|E X|” gL Ct.
Data @42 ASCIl LT},

STX L D DATAO 3 DATA1 ; DATA2 ; DATA3 ; DATA4 ETX LRC

STX FLAG ETX LRC
DATA | DEFAULT | RANGE | CONTENTS

DATAO 0~100  Left, Right & Toggle 3tX| %+ LED 7|
DATA1 5 0~50 LED ON 7t &=

DATA2 100 0~100  LED ON &f7|

DATA3 5 0~50 LED OFF 7t &=

DATA4 0 0~100  LED OFF 5{7|

21



2-3-16 Display Toggle LED Select
TETRA-DSVE= ZSHE Z}, 2 2t 3M | ED (GREEN, RED, BLUE)2| St7|& H|Of & 4= JA&L|CL.

2|
M LEDS LDYO|A M-S 2L 2 Toggle MO ST},

Data @412 ASCIl YL|Ct. 10%I4=2| Data(ASCIS| HEX £tO| LED BITZ B3S ElL|CL.

STX | L T @ [0 erx | 1Re

Receiver STX FLAG ETX LRC

ITEMS CONTENTS

C1 10 9| Xt2|
co 19| Xt

LED Port (Binary)
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
Data

RIGHT RIGHT LEFT LEFT
BLUE GREEN BLUE GREEN

NC N

@)

o)

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

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

DATA CONTENTS

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

DATA2  LED ON 7] 100%

DATA3  LED OFF 7%k 5

DATA4  LED OFF 27| 10%

RIGHT BLUE LED: 302| 7} =2 100% ON, 52| 7} =2 10%7tX| OFF
LEFT LED: RED, GREEN, BLUE 100% ON (WHITE)
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2-3-17 Cumulative current Read

MA™E QU= A|ZHOFCE S XY 9| H

a0

B E MHELIC Power ON Al X£7| Sampling ti

me 1sec/mO|M, Para270] 2|8l HAY &= JU&L|LC
St 719 DATAS 2Byte7t &0 L2 M, & 500702 DATAE FIFO(First In First Out) A2
MEeL|Ch 08 410t 20| EHES ADMF HotE DL HIAY Wjof 2EstH FETHLICH
Data @Al2 HEXO|O{ 171 Datat 2Byte RILJILCE.
9
8
7 l I |
’ N”\UM rh
5 MWWM M .
4
3
2
1
0
— O NI N — O~ IO MO — O McMNLLONO—O NN MO —OMN~NLL M — O N~
— M N NS~NO0OO AN S OO NI MN~NOO AN < < UOUMN~NMNO "MW W
— — — — — — A AN AN NN OO N S
<21 &4-1> Current consumption graph
STX I C ETX | LRC
STX Databytes=H Databytes=L DOH DOL DIH DIL D2H D2L
D3H D3L D4H D4L D5H D5L
D6H D6L D7/H D7L D8H D8L
D9H D9L DIOH DI10L DI1H DI1L
D488 H D488 L D489 H D489 L D490 H D490 L
D491 H D491 L D492 H D492l 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 D499 L  ETX

DATA CONTENTS

NO Data Z4==2| &} HIO| E(HEX)
N1 Data Z4==2| & HIO| E(HEX)
D0~D499 =X ME DATA (HEX), Et2| : mA,
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2-3-18 Cumulative voltage Read

SHZ2 278 =0 A= A0 sxje] LS A

500msecO|H, dlid O o3 HEL = Us

xS}
[@=]

o m

—

LICt. Power ON A| Z=7| Sampling time
LICt 3t 7H2| DATAZ 1Byte7t SHEE|O] QIS

0, & 1000702| DATAS X & eLICE DATAS| MZ2 FIFO(First In First Out) HAIC 2 XN ZEIL|CT

OF 4-22F 20| LIZE HiHZ|o| WY HatE ZUEHE Y Mo 2E5HH FELIC

Data @Al2 HEXO|O{ 171 Datat 2Byte RILJILCE.
26.9
26.8
26.7 n
26.6 u
26.5
26.4
26.3
26.2
— O SN M - NI M T NI M T OSSN N - OIS — O
N NSO O AN OO0 MINMN~SNOOOANNSTONOOO T MW O
— o — v — — A AN ANAN AN Mmoo o N ST
< &4-2> Voltage consumption graph
STX | c ETX | LRC
STX Databytes=H DatabyteL DOH DOL DIH DL D2H D2l
D3H D3L D4H D4L D5H D5L
D6H D6L D7H D7L D8H D8L
D9H D9L DIOH DIOL DITH DIIL
D488 H D488 L D489 H D489 L D490 H DA490_L
D491 H D491_L D492 H D492_L D493 H D493 L
D494 H D494 L D495 H D495 D496 H DA496_L
D497 H D497_L D498 H D498 L D499 H D499L ETX  LRC

DATA CONTENTS

NO Data H==2| &}%| HFO| E(HEX)
N1 Data Z4==9| 29| HO|E(HEX)
D0~D499 =X ME DATA (HEX), Et2| : mA,
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2-3-19 Cumulative buffer erase
Power Sensor Board2| 5+& &1t MF Data Buffers Z7|2tetL|Ct.

STX | R ETX | LRC

Receiver STX FLAG ETX | LRC

2-3-20 Port data read
IN Port, OUT Port &E{E &2 & L|C}.
Data @4AI2 HEXO|O{ 17} Data= 2Byte ®LICt (Single M0 ZEO|A A3t HEH)

Pl 381} 22| PidYE2 22X} 'S FsHM .

STX | P i |[DATA| eTx | ILRC

Receiver STX  FLAG ETX LRC

DATAO BIT INPORT DATA FLAG
DATA1 BIT OUTPORT DATA FLAG

25



2-4. *+& HE T2 EF (Drive Board Protocol)

TSEE DATA= ASCIl CodeZ SAIELICH(Y S DATA Packet2 Binary &4!) ot 71 2| & 4lPacket
O|2t CtS1f ZH0| STX,DATAETX,LRCZ O|R0{ Tl L& LUt 3t 7HO| Sl Packett0f Of 2
02| DATAZ} QIS B DATAZL ;' (0x3b)2 FETILCH (Y8 HEHE X Q)

STX DATA ETX LRC
ITEMS CONTENTS
STX 0x02

STX, LRC & X 2|3t exclusive-OR

LRC LRC = DATA[0]ADATA[1]A...ADATA[N] AETX

ITEMS UNIT | COMMAND CONTENTS

. Error Exist, Motor Power On/Off, In Position
Drive Status Read el A B M Patten Run State, Servo On/Off

Coordinates Read ASCII Read coordinates data (X, Y, 6)
_-__
Velocity Control(speed) ASCII Command velocity for velocity control loop
_-__
Error Reset ASCII Clear error
_-__
Control Mode change ASClI Select control loop (Velocity/Position)

<H4-2> Protocol commands summary of Drive Board

26



2-4-1 7+ HE ni2i0jE 2L2ZrE (Drive Board Parameter Chart)

<H4-3> Ot2j0jE LEH




2-4-2 Drive status Read
TS BEO| JEj YEE LHFLIC Error Code= H4-42 HIBHA7| HERILICE

Transmitter 1D A A ETX LRC
(Yol STX FLAG DATAO DATA1 DATA2 DATA3 DATA4 DATA5 DATA6 DATA7 ETX LRC

DATAO 1 Lgf,t\l/sngVFo Left Error Pfs':ttllc:‘n Left RUN ngg‘;fr
DATA1 Left motor Error Code

swe 0 o1 Rgueme RO RO g i
DATA3 Right motor Error Code

DATA4 0 0 0 0 Bumper7 Bumper6 Bumper5 Bumper4
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

0 0 Rotate Left, Stop
0 1 Advance

1 0 Reverse

1 1 Rotate Right

0x30 ('0') Normal state
0x31 ('1')  Emergency Stop 1) H|&EX| 29X & =&l T  H[EX| 22X| S|

AKX} 2ALE 0| AF
0x32 (2)  Motor hallisensor) ) Ea'Eq E|.o||- A < DENZ/2E a0l B A
1) AT G 2l o]
2) 2E{2tQl THM 9 QHfM AIALC HiM HH
0x33 ('3')  Encoder error 3) ASHA Gain B 27 DH 22 A S ol
4) Power Module _ff-._:— Gain Tuning
A

5) ALY SAIL 0[]

D 1) IX_-|_OI£_|X-|OI- I—|7=I X—II- XI_-|_?_I__| XI_-|OI=|I-II:-||7-I
0x34 (4)  pfect Over 2) Power Module I FSHK B/D M
g 3) 7tds 48 =Y Parameter A7 %
0x35 (5)  oec NN mede B2 ofs Hel et =g
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E{o|] Mz 7 EXIK| Ol
e sy 7o meel mAEa Ay
0x36 ('6') Detect Over Load 2) E3 Limit & 0|4 ii L;'”;'Efﬁxr;‘? 74
3) sEa s Ay gy ool S8 U8
2) Sxtgo0) Foje Sl Al
=1 e 0 L XHK| 9O ESy
0x37 ('7) E;;ijt Ot ) SEX|ZH0| HALEZ X7} 1_5% C%I?lé | Max %
1) Following Parameter A% 1t i
i = MK 7.

2) TES&AK| Gain 8 25
3) HIAL/EH 2tel o4

o
<H4-4> Error Code

Error

2-4-3 Encoder Position Read
785 EE9| Left motor Encoder, Right motor Encoder ¥IXIHEE

X} © DE 22} 10bytes® STHE(O] YzLiCt

A= E/=Ef 2fol B2

4 2{F LICt. Encoder Data=

T hiaN sTx A c |0 ETX LRC
Receiver STX  FLAG Left Encoder position (10 Right Encoder position (10 ETX | LRC
Bytes) Bytes)
2-4-4 Coordinates Read
Z 2 EncoderEE HIEORZ ZAEQ| vixf ZIBFPEE LeBLICEL T FY Al 27| xEE
X = 0(mm), Y = 0(mm), 8 = 900(0.1°) RLIC} X, Y, 0 ZtZt 10bytesZ L E|O| USLICEH
SIXx A € 1 ETX LRC
STX  FLAG X (10 Bytes) Y (10 Bytes) 8 (10 Bytes) ETX | LRC
Ofl) Coordinates X = 56.6mm, Y = 1984, 6 = 58.9°
SIXx A | € 1 ETX |IRC
STX 0x30 O0x20 Ox20 O0x20 O0x20 O0x20 Ox20 Ox35 O0x36 Ox2e Ox36
0 5 6 6
0x20 O0x20 O0x20 O0x20 0x20 Ox31 Ox39 Ox38 Ox2e O0x34
1 9 8 . 4
0x20 O0x20 Ox20 Ox20 Ox20 Ox20 Ox35 Ox38 O0x39 Ox2e ETX LRC
5 8 9

2-4-5 Coordinates Change

SeHEO| Al IHHEX, Y, 0 HESLICH XE HE FHH
STX € X X (100um) ; Y (100um) ;
STX FLAG ETX | LRC

29
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2-4-6 Motion

_LL

Mg St FHALIT

o

HM&5k0] 24 2 A AKI0A XSt
RLICE 2HSH0| 2t2E|7] OO = AH|AM CHg ZHX[E

% = % 2
2 = ASHOL AL AEE RUEXES 2 I StLiof =2 @0 ELY| Hojls 2d g

=

]

Receiver STX FLAG ETX | LRC

STX B D Type PASS2M Data ETX | LRC

gA[e M0 A ELC FSEX= &2 OOl 7t EfEotA] HAleh = FLAGO| 21t ¢t=

=
o
20A SEELILL S T = #EX = ZUS sdSHH 24

o g
bt
>
Ot
1o
N
or
rlo
ol
bal
Ot
2

1) SR XA 1[m] T

STX B D 0 0 10000 ETX | LRC
STX FLAG ETX | LRC

2) AX {IX|oAM 90 22|

STX B D 2 0 9000 ETX | LRC
STX FLAG ETX | LRC

A AKX 1[m] M T = 2|H S-S ALY LCL 2| SAS s AIE2 Th2t0[E oA
AL oS —01 mt2tolE 7t 10012t T SZH0i| M 9000[mm]o =& = BFZ0] 300[mm]

0|1 2| 20| 900l 2| RS &L Ct

2-4-7 Velocity Control (Speed Mode)
T3 EE LR £ B E LOOPe| £EX|H HYUL|CH H&E LOOPL| £EX
71ote| 4 FE A, 2 SE YWAIE o) 2 Al Lo B¥S X RS

o 1 o o=

£ 0(mm/seq)2 2 EHL|CE (7] A8 2t2 2000mm/sec Y LI C})

2 ow
b
1o
o
m
1
H1

Left Wheel Speed Right Wheel Speed
Transmitter YD B E . ETX | LRC
(mm/sec) (mm/sec)

Receiver STX = FLAG ETX | LRC
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2-4-8 Velocity Control (Position Mode)
75 EE W& X ZE LOOPS| £ =X HHL|CH

Right Wheel Speed

Transmitter STX B H Left Wheel Speed (mm/sec) ; ETX
(mm/sec)
Receiver STX FLAG ETX LRC
2-4-9 Error Reset
TS HEO| WA DE ErorS £7|3 FUCH
STX € G ETX |LRC
STX FLAG ETX | LRC
2-4-10 Servo ON/OFF
& EE9| I} 2 Servo ON/OFF H&E | L|C}.
Transmitter 1D D B Left Servo (1 : ON, 0 : OFF) Right Servo (1 : ON, 0 : OFF)

Receiver STX FLAG ETX @ LRC

2-4-11 Control Mode Change
5 HEO| QIX|T|0f BES HEX|Of BE BT YQLICE

LEHO 2E
Transmitter YD C VA 1 1 ETX LRC
Receiver STX FLAG ETX LRC

fIXIHO 2=
Transmitter [YPY C Z 0 0 ETX LRC

Receiver STX FLAG ETX LRC

31
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2-4-12 Parameter Read
Sl ID2| mef0|E £4S Read &LICH
Transmitter P4 X L Parameter ID ETX LRC
Receiver STX ' FLAG ETX LRC

2-4-13 Parameter Write
siie IDo| mEtd|H gis Write BFLIC.
Transmitter YR X B Parameter ID Data ETX LRC
Receiver STX FLAG ETX LRC

2-4-14 Parameter Save
AN HIHe| MYE0f e ZE Ti2t0|H {2 Flash MemoryOf| Save gfL|C.
STX X D ETX | LRC
Receiver STX FLAG ETX LRC
*SERVO ON A|0|= +®™E|X| &Lt
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Chapter 3. Z2EF A3 0Of|H| (Example of Protocol execution)

Ex1) @ AX|0|M 1[m] ZZ =T 90 2™ FE Wz|7]|

0. dswim &34, PORT, Baudrate &2l 5! Wheel Driver Board 2} Motor Connecting
el 18 3-188 &S BHO| AALE #0|S1 & A= #HO|EZ Back Link Board2|
CN1(Left Encoder), CN5(Right Encoder), CN3(Left Phase), CN6(Right Phase)0i &1 Z8tL|Ct,
Back Link Board2| CN200f| RS-232 #|0|2& AZT = dswimS A AgL|Ct.

(PC2| PORT HZ E B E Hjof|= HO{&E -> FHX|ZE|X} -> ZE(COM & LPT)0|A =Hol)

& dswim - *
'
Port - |COM3 B Auto Complete Robot Protocol
Connect DisConnect
Baudrate : 115200 cq Send1
Send?2
Control Send3
|01 2] - ST E2f Leval: M Send4
q ON Send5
Ervo Input Veloci
IR XORsum: 00 @ 2SE
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, ASCII M3 s{X| & AF25IA|H Ha|stL|Ct. (CIHRE ASCI 2EE

AE5ts 4 A OM = AsCl MAgtA0 HIASHX| EoH = Aut &

LS — - HA

o

| e L2 =& ASLCh)

1. FSEE0 YAMSt B E Error X£7|3}. (MEHALEH
STX € G ETX  LRC
STX FLAG ETX | LRC

EMG, M & FTESEE0 HAEJUE BE Errorg 7|9 A[FAZ UL (BXQ 2 0t
LIX[2F HELt EMG SOf 2|t ERRORE SHMZ =M F =
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2. 91X Hjof rE HZF
Transmitter YD C Z 0 0 ETX
Receiver STX FLAG ETX LRC

£= Ko REO|A ?X Mof BFS WA =IH E

E=2 HEF0{0F gLLt.

Transmitter YD D B 1 1 ETX
STX FLAG ETX | LRC

w
wn
(1)
=
<
o
o
P4

Receiver

HZALl DEO| SERVOE ON A|7{EL| Lt SERVO ON

4. ¥ AXIOM 1[m] ZHE B

SIX B D 0 0 10000
STX FLAG ETX | LRC
X XM EFE] 1[m]2t 2RI L T
5. ¢ 2IX|0|M 90k 22|H
SIXx B D 2 0 9000
STX FLAG ETX | LRC
AT KM EE 90 f2|H™ gLt
&% dS\.\;im o
Port: COM3
Connect DisConnect
Baudrate : 115200
Control
HAZ=2: =T S2fLevel : A
Servo ON Input Yelocity
Servo OFF SEND
Slider Contol
Max Velocity : 500 Slider Control On
; 0 0
Cyclic Test
Cyclic Test On
1 2 3 4
Start Stop
“Ex19] BE HHO| YAMOE MYWE|Y

34

S FASHA| Zot7| WZ0f| ?X Mo =2

LRC

SEFO M 2E 7} S ELIL.

ETX LRC

ETX LRC

Auto Complete Robot Protocol

CG Sendl
cZ00 Send2
DB11 Send3
BD0010000 Send4
BD209000 [ Sends |

XORsum: 0D [ ascu

<< [02] 43 47 [03] 07
—>> [02] 30 [03] 33

<<— [02] 43 5A 30 30 [03] 1A

—>> [02] 30 [03] 33

<<— [02] 44 42 31 31 [03] 05

—>> [02] 30 [03] 33

<<— [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

Clear

£ o] dswim spHL|C}.



Ex2) #1X| M0 2E0jM 2E] X[0{5}7]

0. dswim &%, PORT, Baudrate Q! % Wheel Driver Board 2t Motor Connecting
el 118 3-182 &St EHO| AIAH A O|=1 & A= H OS2 Back Link Board2|
CN1(Left Encoder), CN5(Right Encoder), CN3(Left Phase), CN6(Right Phase)0i| & Z%tL|Ct,
Back Link Board2| CN200j| RS-232 0|52 AHAZATt & dswim= A& TLICt

(PC2| PORT HZ & & mof= H|OT -> FX[22|X} -> ZE(COM & LPT)0flA] Ql)

£& dswim — X

Auto Complete Robot Protocol

Port: COM3
Connect DisConnect
Baudrate : 115200 cd Send1
Send?
Control Send3
Mo =2 : =T 2 Leval: M Senda
< ON Send5
Ervo .
Input Vel
I CED R XORsum : 00 O ascll
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 H|3, ASCII |3 °HI1| 2 AL8SHA|H m™a| gL Ct (TR ASCll ZEE
A5t 84 WM M= ASCII H|ABtA0 HASHK| o™ |st= Hat 24o] ¢ Lt =& AFL|CL)

1. +SHE0 LMot B E Error X7|3}. (MESALEH
STX C | G ETX LRC
Receiver STX FLAG ETX  LRC
EMG, iHAlIN § FEEE0 2HMEAE ZE Errorg X7|3} A|Z{EL|CH (24Xl HH
LIX|2F ML} EMG S0 2|3t ERRORE SHAMEMN HE HAUO| 7Hsot SE 2 TS0 FLCH)

MUl

2. 91X Hof rE HA
Transmitter YD C Z 0 0 ETX LRC
Receiver STX FLAG ETX LRC

= Mo REO|A #X Mof BFS WA =W FS Aot Zot7| W20 /X Mo 2
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E =2 HFGs|F0{0F gLt
3. Servo ON

Transmitter 1D D B 1 1 ETX
STX FLAG ETX @ LRC

Receiver

HAL DEO| SERVOE ON A|7{EL|Ct. SERVO ON MENO| A2t R E{ 7} L5 EL|CT.

LRC

4. 9X] Mo 2EO|M 200(mm/sec)?| =2 2E| H|0{5}7]

Transmitter STX B H 200 ;
Receiver STX FLAG ETX LRC

200(mm/sec)Q| £ =2 X FIgtL|Ct.

5. 91Xl Mo 220N 2E| FX[A|7]7]
Transmitter STX B H 0 H
Receiver STX FLAG ETX | LRC
SE 7t ZRgL

& dswim

Port: COM3
DisConnect
Baudrate : 115200
Control
=21 : =T S Level: A
Servo ON Input Yelocity
Servo OFF SEND
Slider Contol
Max Velocity : 500 Slider Control On
[ 0 0
Cyclic Test
Cyclic Test On
1 2 3 4
*Ex22| & FHO0| YKoz HARY

36

200 ETX LRC

0 ETX LRC

Auto Complete Robot Protocol
CG
CcZ00
DB11
BH200;200
BHO;0
XORsum: BO

<<— [02] 43 47 [03] 07
—>> [02] 30 [03] 33
<<—[02] 43 5A 30 30 [03] 1A
—>> [02] 30 [03] 33
<<—[02] 44 42 31 31 [03] 05
—>> [02] 30 [03] 33

Sendl
Send2

Send3
Sendd

) ascn

<«<—[02] 42 48 32 30 30 3B 32 30 30 [03] 32

—>> [02] 30 [03] 33
<<— [02] 42 48 30 3B 30 [03] 32
—>> [02] 30 [03] 33

Clear

2 ujo| dswim FHHIL|C},



Ex3) S& N0 2E0jM 2E| X[0{5}7]

0. dswim &%, PORT, Baudrate Q! % Wheel Driver Board 2t Motor Connecting
el 118 3-182 &St EHO| AIAH A O|=1 & A= H OS2 Back Link Board2|
CN1(Left Encoder), CN5(Right Encoder), CN3(Left Phase), CN6(Right Phase)0i| & Z%tL|Ct,
Back Link Board2| CN200j| RS-232 0|52 AZATt & dswim= A& TLICt

(PC2| PORT HZ & & mof= H|OT -> FX[22|X} -> ZE(COM & LPT)0flA] Ql)

£& dswim — X

Auto Complete Robot Protocol

Port: COM3
Connect DisConnect
Baudrate : 115200 cd Send1
Send?
Control Send3
Mo =2 : =T 2 Leval: M Senda
< ON Send5
Ervo .
Input Vel
I CED R XORsum : 00 O ascll
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 H|3, ASCII |3 °HI1| 2 AL8SHA|H m™a| gL Ct (TR ASCll ZEE
A5t 84 WM M= ASCII H|ABtA0 HASHK| o™ |st= Hat 24o] ¢ Lt =& AFL|CL)

1. +SHE0 LMot B E Error X7|3}. (MESALEH
STX C | G ETX LRC
Receiver STX FLAG ETX  LRC
EMG, iHAlIN § FEEE0 2HMEAE ZE Errorg X7|3} A|Z{EL|CH (24Xl HH
LIX|2F ML} EMG S0 2|3t ERRORE SHAMEMN HE HAUO| 7Hsot SE 2 TS0 FLCH)

MUl

2.5 No 2E HA
Transmitter YD C Z 1 1 ETX LRC
Receiver STX FLAG ETX LRC

X Aol REOAM £ HOf BFS WA & P S Aot Zop7| W20 = XM 2
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3. Servo ON

STX FLAG ETX | LRC

AZE ZE{0] SERVOE ON A|Z{&L|C}. SERVO ON o EfO| M2t R E{ 7} L& & L|Ct.

4. 3= Ho| 2EN A 320(mm/sec) 2 2E| H|0{5}7|

D

ETX

STX  FLAG ETX LRC
320(mm/sec)2| £ =2 | XIgtL|C}
5. 5= Mo REOIM 2E HX|A|7|7]
STX | FLAG  ETX LRC
LR= P g SP R
4
Port: COM3
DisConnect
Baudrate - 115200
Control
Mo=2: ET S Level: M
Servo ON Input Velocity
Servo OFF SEND
Slider Contol
Max Velocity : 500 Slider Control On
[ 0 0
Cyclic Test
Cyclic Test On
1 2 3 4
*Ex32| R FHO| ooz HAL|IYU

LRC

320 ETX LRC

ETX LRC

Auto Complete Robot Protocol
CG
cZ11
DB11
BE320;320
BED;O
XORsum: BE

<< [02] 43 47 [03] 07
—> [02] 30 [03] 33
<<— [02] 43 5A 31 31 [03] 1A
—> [02] 30 [03] 33
<<— [02] 44 42 31 31 [03] 05
—>> [02] 30 [03] 33

Sendl
Send?
Send3
Sendq
Send5

O ascn

<<—[02] 42 45 33 32 30 3B 33 32 30 [03] 3F

—>> [02] 30 [03] 33
<<—[02] 42 45 30 3B 30 [03] 3F
—> [02] 30 [03] 33

Clear

£ o] dswim spHL|C}.

38



Ex4) St= IS K, 87|, MAro 2 LED H|0{35}7|

0. dswim &%, PORT, Baudrate 2! 3 Power Senser Board2} LED Connecting

/o] 12l 3-182 &11510f LEDL} Back Link Board2| CN9(Left), CN8(Right)= HZgtL|Ct.
Back Link Board2| CN240i| RS-232 0|58 HZT £ dswimS AL}

(PCO| PORT H1ZE 2 & Mo = M ofT -> YX|#2|X} -> EE(COM & LPT)0A =HQl)

'q. dswim - * )
b4
Port : |COM3 @ Auto Complete Robot Protocol
Connect DisConnect
Baudrate : 115200 Sendl
Send2
Control Send3
== =T S22 Level: A T Sendd
g ON Sendb
ervo .
Input Vel
nput Yelocity XORsum : 0o ] 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 l

i

* Auto Complete Robot Protocol M3, ASCII M3 s{X| & AL2SIA|H Ha|BHL|Ct. (CHEE ASCII REE
AE5ts S A MM = ASCl M3 820 HIASHX] pEeH HSt= Aut 20| O L2 &= JASLILL)

LED Port (Binary)
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
BLUE GREEN BLUE GREEN
*Data A2 ASCUYLICE 2lo] EE 1810 binary (2%!3) ZH2 ASCII (10T15) T2 HESH M U
SiF=H HEX(16%l) 22 2 XIS HEE|0f LED bit2 EHEL|CE
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Transmitter

STX

L T 6 3 ETX LRC
Receiver STX  FLAG ETX LRC

ASCII(10%14=) Zt 632 Binary (2%!%) 2t22 0011 1111 YL Tt EkA LEFT, RIGHTS| RED,
GREEN, BLUEE 712 ONELICt (o] A AMO| =5tEl MOl 2| MO| BE5|L LED 242f9| QALE
OIS 2tHHor 2lMol 510 LIRX|= i =& JUSL|C}H)

2. SIMO| LED7} 52| £ 2 100% =t7|MX| ARCHI| 32| S22 20% H7IMHX| HX| = g5 F
3 Wz|7|

*XEAI3H 82 H 0| X| 20 & HDSHM R
STX L D 50 ; 5 ; 100 : 3 : 20 ETX LRC
STX FLAG ETX LRC

S| MOl LED7} 502 2 Left, Rightd ToggledtX| 4= LED 7| & AI'¥ = 52| £ = 100%77HX]

FARICE 39| &2 2 20%7HX| HX|=

SEf7L = E LT,

& dswim —
Port: |COM3 Auto Complete Robot Protocol
Connect DisConnect
Baudrate 115200 o =L
LD50;5;100;3;20 { Send? |
Control Send3
Mo =21 ET Z Level: M Send4
o oN Sendb
ervo .
Input Vel
nput Yelocity XORsum: &3 ] AscCH
Servo OFF SEND
<—[02] 4C 54 36 33 [03] 1E
Slider Contol —>> [02] 3003
—>> 33
Max Velocity : 500 Slider Control On (:: !10513‘;03?]4[335] ;II]33B 35 3B 31 30 30 3B 33
— —>>[02] 30 [03] 33
L ] | 0
-
Cyclic Test
Cyclic Test On
1 2 3 4
Start Stop Clear
*Ex42| BE FHO| HAHOE MBEIS WO| dswim SHHYLILE
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Ex5) Sonar H|0{5}7|

0. dswim &3, PORT, Baudrate 29! % Power Senser Board

9|o| 12| 3-182 &13}0f Sonar #H|0|2 3 Back Link Board2| CN34E ¢ ZBHL|C},
Back Link Board2| CN240j| RS-232 0|52 AZATt = dswim= A L|Ct

(PC2| PORT HZE B E Wjo]= HO{E -> X2 X} -> ZE(COM & LPT)0IA =HQl)

*& D - Aol Cc-BOXS| 78 7hs B X210 MM E @ 87|24 2| HG-B40C (5v) MIELICE

'q, dswim -

pd
Port : | COM3 Auto Complete Robot Protocol
Connect DisConnect
Baudrate : 115200 Sendl
Send?2
Control Send3
;R-”O'I $j| . %E %:?:," Lewvel : g@ Sendd
S ON Sendb
Ervo Inout Veloci
nput Velocity XORsum : 0o ] AscH
Servo OFF SEND
Slider Contol
Max Velocity : 500 Slider Control On
i ) 0
-
Cyclic Test
Cyclic Test On
1 2 3 4
Start Stop l Clear ]
* Auto Complete Robot Protocol M3, ASCIl H|3 | £ AlstA|H ®Ma2|gL|Ct. (CF2 ASClI ZEE
AE5ts S A OME= ASCl MA 820 HIASHX] pEeH HSt= Aut 20| O L2 &= JASLILL)

1. 224} A LOOP SZt ON A|7|7]
Transmitter )P4 P S 1 ETX LRC
Receiver STX | FLAG ETX LRC
PST B2 AHE5IA Z|™® Power Senser BoardOf LY&HEl XSt MlA LOOP
2 H3o{® pso S WalE gLt
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2. Sonar Senser Data 27|

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 Ao 2 pN HHEES LZ|H Sonar Senser Datas A0S L|Ct HAN Ol B ol A| Of2fe
JME 25 o4 BERH Sonar1~42| 10| £8E|= A2 =l & = JUELCEH 2-3-9 &)
& dswim — *
Bort : [COM3 Auto Complete Robot Protocol
Connect DisConnect
Baudrate : 115200 Ps1 Send1
PN . Send?
Control Send3
=2 = Z2 Level : =g Send4
o oN Sendh
AU Input Yeloci
nput Velocity XORsum: 00 ) Ascll
Servo OFF SEND
<<—[02] 50 53 31 [03] 31
Slider Contol —e 1) ) 13]G
<<{— [D2] 50 4E [03] 1D
itv: 500 Slider Control On —>>[02] 00 DA 01 F4 00 7B 0D 7F 01 FA 00 43
Max Velocity —>> [03] 46
[ [ 0
L_J
Cyclic Test
Cyclic Test On
1 2 3 4
Start Stop
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HHE|AS o] dswim SHHUL|CL.



Ex6) Bumper A SE Ef =015}7]

0. dswim &%, PORT, Baudrate &9l 5! Power Senser Board2t Bumper Senser Connecting
flol 12 3-182 &5t BUMPER 0|21t Back Link Board2| CN39E HZAgHL|C}.

2) Back Link Board2| CN200i| RS-232 #|0| &2 HZT = dswim2 ALt

(PC2| PORT 5 & HE W0fl= HO{T -> FHX|B2IX} -> ZE(COM & LPT)0 A Ztel)

'ﬁ, dswim - * )

Auto Complete Robot Protocol

Port: COM3
Connect DisConnect
Baudrate : 115200 Sendl
Send?
Control Send3
M == - = =2t Level : 24 Send4
g ON Sendb
Ervo .
Input Vel
nput Yelocity XORsum : 00 ] AsCH
Servo OFF SEND
Slider Contol
Max Velocity : 500 Slider Control On
[ ) 0
-
Cyclic Test

Cyclic Test On

1 2 3 4

Start Stop l

L)
]
=
-

* Auto Complete Robot Protocol X3, ASCIl |3 s{X| £ AL&StA b
AL85t=s 4 WAloA = ASCl M| 320 HASHK] oA #St= Zat 70| ¢ L2 =k JASLH )

0|0

1. Ho MM SZ ON Al7|7]

Hi MAME CHAO| HELZAS E2, True U2 DHAI7| 0 HH HEY7L SHH A2 0=
False 2t= 278 AlZL|CH

[EtM, AA Z2ES HHS S B WMo 2 HEIE &ole = JAELICH (2-4-1 #1)

Transmitter 1D A A ETX LRC

(oWl STX FLAG DATAO DATA1 DATA2 DATA3 DATA4 DATA5 DATA6 DATA7 ETX LRC
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£ dswim — X

@ Auto Complete Robot Protocol

Port: COM3 .
Baudrate : 115200 Connedt DisConnect AA _Sendl |
Send?2
Control Send3
Mo ==2] : =T S Level: 23 Send4
como O - Sends
Ly Input Velocity %ORsum : 00 O ascll

Servo OFF SEND
— <<—[02] 41 41 [03] 03
—>> [02] 30 2C 32 2C 32 30 30 30 30 [03] 33

Slider Contol
<<—[02] 41 41 [03] 03
Ao o Slider Control On —>>[02] 30 2C 32 2C 32 30 30 30 30 [D3] 33
MEBSUEITE RS <<~ [02] 41 41 [03] 03
— —>> [02] 30 2C 32 2C 32 30 31 30 30 [03] 32
[ L 0 <<—[D2] 11 41 [D3] 03
—>»> [02] 30 2C 32 2C 32 30 31 30 30 [03] 32
Cyclic Test
Cyclic Test On
1 2 3 4
Start Stop Clear

*Ex62| R E FHO0| WYHo = HAX|AS W2 dswim 2HHYLICL

flof 2=k 20| HEHMMIL 2F Al AA BB S L2 310 E28E[= AS =g = ASLIC
Foz HEHMMZL ASEH C-BOXO| HEE ZHE NS Hlg FX| JEf7F ELIC

*Q| AFEI2 O|A|2 9|3t SHALQ] TETRA-DS V AZIC 2 9|9t Z40] BUMPER MM E 288 4 QI&L|CT,
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Ex7) EMS 29|X| Sk ME 2215}7|

0. dswim &%, PORT, Baudrate 2! 3! Power Senser Board2} EMS SWITCH Connecting
flo] 12l 3-182 &5 EMS A O| =1t Back Link Board2| CN4E H AL

2) Back Link Board2| CN200i| RS-232 #[0| &8 AZT £ dswimS 2L}

(PCO| PORT HEE B o ROE -> FHXIB2|Xt -> TE(COM & LPT)OIA )

'ﬁ, dswim - * )

Auto Complete Robot Protocol

Port: COM3
Connect DisConnect
Baudrate : 115200 Sendl
Send?
Control Send3
M == - = =2t Level : 24 Send4
g ON Sendb
Ervo .
Input Vel
nput Yelocity XORsum : 00 ] AsCH
Servo OFF SEND
Slider Contol
Max Velocity : 500 Slider Control On
[ ) 0
-
Cyclic Test

Cyclic Test On

1 2 3 4

Start Stop l

]
]
o
=

* Auto Complete Robot Protocol |3, ASCIl HI3 siH| £ A85IA F (
AE5tHs S A OME= ASCl M3 820 HIASHX] pEeH = Aut 20| O L2 &= JASLICL)

0|0

1. EMS 29|X] SXF ON A|7|7]

EMS 22|X|= 22|X|7t S22 M, True 212 LdAI7| 0 HE HEN7L MRS BR00=
False ZfS 2hAH A|ZIL|C}

[HEfA, AA Z2ES HBS S5 HE Mol S AE|E 2ol 4 USLICE (2-4-1 £1)

Transmitter 1D A A ETX LRC

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

Port: COM3

Baudrate : 115200

Hof==2]:

Servo ON

Servo OFF

Max Velocity : 500

@ Auto Complete Robot Protocol

Connect DisConnect Ab Send
Send2
Control Send3
= =2t Level : o Send4
Sendb

Input Yeloci
nput Velocity XORsum: 00 () AscH
SEND
{<—[02] 41 41 [03] 03
Slider Contal —>»> [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

Slider Control On

]

[ L 0 <<—[02] 41 41 [03] 03
—>> [02] 30 2C 32 2C 32 30 3( 31 30 [03] 32
Cyclic Test
Cyclic Test On
1 2 3 4
Start Stop Clear

*Ex79] BE BHO| HAF o2 MUE|QS WO dswim SHAYLILL,
o] 21 Z0] EMS 29X ON Al AA FES L{2[H 310 Z8&= AS &oe = ASLILCH
=2 EMS 29{X|7t ON = C-BOXO| HZE ZE= Ars2 2 H|d HX| Ef7F gL
*9| A2 oAl E 9ISt DALS] TETRA-DS V ALZIC 2 2[of Z0] EMS 29X & &# 8T + ASLICH
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Ex8) 1.0 PORTE

0. dswim A&, PORT, Baudrate =9l 5! p

(PC2| PORT HZ E T E mjof|= Ho{=t -> ZHX|aH

'q, dswim
Port: COM3

Connect DisConnect

Baudrate : 115200
Control
=D : = =2 Level : “H
Servo ON Input Yelocity
Servo OFF 20D
Slider Contol

Max Velocity : 500 Slider Control On

]

L

=

L

Cyclic Test
Cyclic Test On
1 2 3 4
Start Stop

[

AL23}0{ RELAY H|0{3}7]

ot 2 dswim= AL Tt

—

2| X} -> ZE(COM & LPT)0f|A| Ql)

Auto Complete Robot Protocol

ower Senser Board2} 1.0 PORT Connecting
fe 18l 3-132 #1351 1.0 A O|=2t Power Senser Board X &
2) Back Link Board2| CN240j| RS-232 A 0|22 ¥ Z

S| CN15& @ ZABtL|C}

Sendl

Send2

Send3

Sendd

Send5

X0Rsum: 00

) ascn

|

* Auto Complete Robot Protocol M3, ASCII X3 x| = A
At8stE S4 WA M= ASCH M3 uA HAsHX| 2o
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1. JUMPER ¢1Z3}7|
Power Senser BoardO| A J112 ROt H2M HHE ALESH= 1.029] Mol {IX|of =&LICH
Ex8) G| K|0f| AFRE|= 1.0 ZE &= 24V (24VSZt RELAY)Z P A S LT}

HC™
B 00 gy me

i""‘?:q’a =3
atie ) ) e e

, M T g L,
y\‘.-!!

2. PO H3HOZ 24,6,8 RELAYZt ONS}7|

s < [ o -
STX FLAG ETX | LRC

2.4,6,8 RELAYZH ON 8lOf 3}22 Hex 222 10101010’ O|H 10XI=2 170¥ L|C}. PO170S %=
aistL| Ct,




SEHoz FE A Al &2 A 20| LED7F ONELILY.

3. OUT PORT OFF3}7|

ETX
STX FLAG ETX | LRC
ZEO| HEITIA| 2elS O 2 OUT PORTE OFFELICE. OUT PORTE ONE e} 22 40|
H POO FE2 Wi2|™ RELAYZ} OFFE L|C}.

LRC

4. Po 3 O 2 RELAY ON3d}7|
O|HHoll poHHS £ RELAY SFLtTH ONSHE 2 &L C},

Transmitter B30 G o 7 i ex | re
LRC

Receiver STX FLAG ETX

oA

AMoz BY 29 A

5. Po @@ 22 OUT PORT OFFd}7|

LRC

STX FLAG ETX
EEQO| MEfTIXA] =02 O 2™ OUT PORTE OFFEZL|CE OUT PORTE ONE et Z-2 B0
0 Po7,0 &S E38l RELAYS OFF $fL|Ct,

?let 20 pO HE
M

= &0l 2] 7tX[2] RELAYS o H0f| Z0| HOfE 4 UL, po HHS Sof
RELAYE StLI™ X|ofgt

=k ASHCL
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Ex9) Power Senser Board0f| 3 &k|= M X 0{s}7|

0. dswim &%, PORT, Baudrate &9l 5! Power Senser Board2} 1.0 PORT Connecting
1) Back Link Board2| CN240] RS-232 70| &8 HZAgL|Ct

2) dswim= ALt

(PC2| PORT HZ & 2 E UjOf|= H[O{& -> HX[Z2|X} -> ZE(COM & LPT)0f|A 2Ql)

'q, dswim - * )

Auto Complete Robot Protocol

Port: |[COM3
Connect DisConnect
Baudrate : 115200 N\ Sendl
Send2
Control Send3
;R-”O'I $j| . %E %:?:," Lewvel : g@ Sendd
P ON Send5
ervo .
Input Yel
nput Velocity X0ORsum : [111] |:| ASCI
Servo OFF SEND
Slider Contol
Max Velocity : 500 Slider Control On
[ N 0
-
Cyclic Test

Cyclic Test On

1 2 3 4

Start Stop l

[

* Auto Complete Robot Protocol H|3, ASCII H|3 siX| & AF2SHA|H Ha|sL|C}. (
AE5ts S A OME= ASCl MA 820 HIASHX| pEeH = Aut 20| OF LIE &= JASLICL)
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1. JUMPER ¢1Z3}7|

Power Senser BoardOf| A J11& Ot A2M HHE ALEot= 1.0 Mol /X0 Z&H L

Ex9) G| K|0f| AFRE|= 1.0 ZE &= 24V (24VSZt RELAY)Z HZASI S S LT}

a5 i?'f.“"“’-i"ﬁ“"“'g'i
Hada

2. PE @3 O 2 TETRA-DSV Power Sensor Board 2 50| 32&|= X8l 25 ONSH7|

Receiver STX ' FLAG ETX
2-3-58 & 113510] TETRA-DSV Power Senser Board 2 &0 S2&= Z£ M

T s e e ENEEN ex ke
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3. Pl @O 2 TETRA-DSV Power Sensor Board0| 32E&|= Ml 25 ON £ Y=X| &921617]

STX P | ETX | LRC

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 PE63 Send1
Pl Send?
Control Send3
Mo =2 = E2t Level : M Send4
[ ON Sendb
ervo .
Input Vel
L R L XORsum: 00 1 ASCII
SE— <—[02] 50 45 36 33 [03] 13
Slider Contol —>> [02] 30 [03] 33
<£—IN21 50 A0 103014
Max Velocity : 500 Slider Control On —>> [02] 00 04 00 00 00 0O [03] OV

3

=

g

Cyclic Test
Cyclic Test On
1 2 3 4
Start Stop Clear
HYEHoE HE £ Al 22| ArElat o] EHELICL

4. TETRA-DSV Power Sensor Board 2 &0f| 32&|l= MY 25 OFFs}7|
Transmitter )P4 P | 0 ETX LRC
Receiver STX FLAG ETX LRC
HHO| M =X &2l2 08 2™ Power Senser Board 220 S35 Z& M3 OFFEfL
Ch TS ONE et 22 HA0[0 plo HHS LH2|H 2= ™RAO0| OFFE LIC
*FHuz MU0l OFF & HE{O| M= C-BOX2| FanO| EX| 24A| ELICt Ol MRAO| XHE[QACH:= S o|n|ELct.

5. Pe Y22 Power Senser Board 2 &0 32 &|= & ON3}7|
O|HQll pe HHZS Sl Power Senser Board 2 &0 S2&l& MAS SLIEH ON s 2 2 &LICt,
STX P e 2 ; 1 ETX | LRC
Receiver STX  FLAG ETX LRC
Pe2;1 HHO| AXMOZ L 24X|™ CHA| FanO| &7| AlEfStE Ag & & AUSLICH

Pe2;1 HH2 02 MAQI 24V POWERTS ON Sh= H20|7| {2 L|Ct.
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6. PI 3O 2 TETRA-DSV Power Sensor Board0| 3 8E|= 24V M20]| ON & =X| =215}7]

STX P | ETX | LRC

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

£& dswim

Port : |COM3 Auto Complete Robot Protocol
ort :

Connect DisConnect
Baudrate : 115200 PEG3 Sendl

PEO Send2
Control P Send3
Hio =2 : =T EZ Level: M PeZ;1 Send4

P Send%

¥ORsum: 00 [ ascn

Servo ON

Input Velocity

Servo OFF SEND
— <<—[02] 50 45 36 33 [03] 13
Slider Contol —o0 |l S]] 48
<<—[02] 50 45 30 [D3] 26
. ; —>»» [02] 30 [03] 33
Max Velocity : & Slider Control On << [02] 50 49 [03] 1A
—>> [02] 00 04 00 00 0O 0O [03] 00
[ () 0 <<—[02] 50 65 32 3B 31 [03] OE
—>> [02] 30 [03] 33
<<— [02] 50 49 [03] 14
—>3 [02] 000400 00 00 0O [03] 00

]

L

Cyclic Test

Cyeclic Test On

1 2 3 4

Clear

YASOE WY £ Al Qo AR 20| YL

2ol ¥E2 EH POWERTZH ONEl AS =olgt o= EL|CEH (et 20|
DSV Power Sensor Board Z =0 &
TETRA-DSV Power Sensor Board &




