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1 X|& (Important Safety Instructions)
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HXHESE Al2 (Inappropriate Operation)
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Chapter 1. M2 (Introduction)

8 R
MESo| MU SOIQUEX 2 SHOIstAI7| HIEILICH S3Zo| THE 5 Uuy} w2tsl 7
20| HtE2 YA DAX|YUMEHE Zo|5tA|7| HEELICE 20| LEL e FEdEE2 B
XM A Ao 2t HEE =2 AELCh
[Charger] [Operation Manuals]
Wj} &
[Charge Cable] [Power Cord]

[Platform]

<12l 1-2> TETRA-DS IVM Package

1-1-1. 7|2 & (Basic Components)
B TETRA-DS IVIM EXH| (Platform)
® DRCP B! Battery L{Zt (MEHZ| Battery)
B S7T7| ME (Charger Set)
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M8 =HM™7| (Charger) — Sli& Battery
220V A8 AC M& #HoOo|= (Power Cord)
=H™E #AHO|& (Charge Cable)
B 22 O0jF<Y (Operation Manuals)

® TETRA-DS IV™™ Operation Manual

® DRSP-HAL Operation Manual

® DRSP-Serial Operation Manual

1-1-2. Med2 = O £71 XAHE (Optional Components and Attachments)

B 20| He2|F-™EMA 2= (Laser Range Finder Module)
® HOKUYOjil: URG-04LX-UGO01, mounting bracket and connection cable
® SICKjil: LMS100 series, mounting bracket and connection cable

m EH X|CIAMMA 2E (Absolute Localization Sensor Module)
® Hagisoniciit: StarGazer™, mounting bracket and connection cable

B XZSIMA 2E (Ultrasonic sensor Module)
® Ultrasonic sensor(7EA), mounting bracket and connection cables

MM 2= (Bumper Sensor Module)
]

e K

El 0oE

ot Ol WX HiE{2| (Supplementary and Replacement batteries)

1-1-3. AF8Xt X|/E (User-supplied Components)
B A2 7tsst M@ EE (Available Power Port)
® L[RF(Laser Range Finder)& 12V (2A)

Stargazer& 12V (1A), 5V (1A)
Smart2 B (S8 2 &jit HerkuleX)& 8.1V (2A)
22| SBC(Single Board Computer)& 24V (4A)
LCDELIHE 12V (3A)
Z|EPMM 2 E(XSOA 2&, Gyroscope 2E)E 12V (2A), 5V (1A)
B A2 J1ss EAl L E (Available Communication Port)

® LAN (1 port)

® USB (2 ports)

1-2. 7|=%X|& (Technical Support)
AHE Aol EH|7F ALAIte? HISE 29 Uiwd HoAM siE
2

H
ds /MdEES ZHSHLIR? of2f 22t2l EAO|EOM File

o
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= Sl FAIZ| BRELICH

http://www.dongburobot.com/jsp/cms/view.jsp?code=100120

= Of2f FXARHEO|Lt Mot2 Zolo FA[7| HHEL|Ct.
dongburobot@dongbu.com, +82-80-329-5482
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Chapter 2. TETRA-DS IVTM2t? (What is TETRA-DS IVT™?)

‘TETRA-DS IVTW
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<&l 2-1> BASIC model of TETRA-DS IV

2-1. TETRA-DS IVIM 14 @& (Components of TETRA-DS IV™)

SHES 78t BE2 18 2-20f LIEHE Hiep 20| IA =X MOEER F&E&H,
SAEe g gaY0lE A 242 RAES ) 449 MO HES2 25tz A H
ALt

Base Board

Drive Board PSV Board

Body Frame
<12 2-2> Components of TETRA-DS IV™M

2-2. TETRA-DS IVIMQ}o| HZ (Connection to TETRA-DS IVTM)

ikl
>
ok
mjo
-

Sot7| o AMEXE 2" 2-30] MAlEl Bt 20| 74 LAN #HO]

== A8t
0 2HZ =TO| LU= O|F W (Ethernet) LEQL AAESIAXt St PCO| O|EHUl ZES H=

DONGBUROBOT Inc. -
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IX[22 Mofot7| fAgh CiHtO|A E=2tojH ol eEFQl Sgte

(DongbuRobot Software Platform-Hardware Abstraction Layer)

TCP/IP £AI2 APIQI ‘DRSP-HAL
MHIA'E M-St JAELCH
DRSP-HAL A{H|AO0| CHsH

AlZ| BFELICH

KtMIEE AbSte HEZ F3E= ‘DRSP-HAL 28 OjRY'e HEst

o

<12l 2-3> Connection to TETRA-DS IVIM

DONGBUROBOT Inc.
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Chapter 3. }2 A|ZF (Quick Start)

TETRA-DS IVME i3t 3, BUE| ZHHS 15 AlY L S& oIS SIS ALBRHE
EA|7

=
ofzfo| W= ARt HXIE u}

8 3-10f LIEfEH Hret 20| SHES| =HO| SHEY Us F HY 29K E= HBO
SAREO As F HE 22X S 0|8ot0] FUZFL F TS ONDAIA FHAL. SUHE2
SN 23| FAE Z4Z4ol F Y AfX[= Logical ORZ &[0 A0 SHEL HAS
7| fliM= & 29K & HYSI0] A0 StH, AFEOHA| fhe A9X|= OUT2zE 2785
FAl7| HHELICH

T O] AXA =W SHF| TN =HO| FAE JEfEA| LEDSO| XA EHH, X
22 3 SHF2| A8 7ts JEIE LHBLICL JEIEA| LEDS| &24 LED7F HEEL 7
NS0l dsts 0= B LT HiEHZ|o| THEH0| fFFct B0, MSE= HE
ST7|E M8ol0 E8ES ST L H = HSHAZ AsiA|7| BtELL. & STYIE
0|835t0] 2HES SHote BAes 58 H7IH MY 28R 2= TTOHAI7] HHELICH

<72l 3-1> Turn Main Power Switch ON

Step 2. E31EZ 3} EM AHAZA (Connect to TETRA-DS IVTY)

BASIC R Eo| AL, &l 3-20f L}EILt HIQ} 20| EEHZE9| S
ot ArE&Ate| HlAAE PC = =ESO| USB ZEES USB AE 70|22 H42HZA(@)SHYAIL.
BASIC REI= A2 X O7|2fe Mz EAMZ Lot 'UBS2Serial Converter'7} 7| 252
of AELICH

Embedded Module(VIA SBC)O| Zt&t=l pEIio] AL, 12l 3-30) LIEF:E HEQ} ZH0| ZSHE9|
SHO| HEE|0] Q= O] 4l ZE(Ethernet Port)?t AF2X}O| CAZAE PC E= LEEQ| O

in
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A EZES 74 LAN A 0|22 ¢=HE(@)oHHA L.

EUZ0= USB AT AHO|Z0|LE M LAN #0|20| 7|2X22 MEE Xl %&LCH ALEXL
= o AHol2s EE= FYSHH AMESHA|Z] HHELIC

TV R
‘l!*!ﬂlﬂﬁﬂﬂﬂ ‘ﬂ%lﬂll

<12l 3-3> Connect to TETRA-DS IV™™ with Ethernet Cable (Embedded board)

Step 3. PMPE 0|2%t Z81E X|0{ (Control TETRA-DS IVIM by PMP)

2l 3-40f LtEfL} Qe HERF Z0| NIE= ZsiE 2] Z2zHQl 'PMP(Platform
Management Program)'& AAI7 BHES ZECIAIZILE BUBO| MEIS HOISHAIY| HHEL
Ch PMP M% Alo 3pe m2Io| YHOIE Ao M2t 17 3-49Hs BB PO OIS

4 QU&LICH X|&%S PMPE Windows20|H Linux82 X| X LdLL|Ct.

DONGBUROBOT Inc.
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192, 163,51, 10

Utra Saic
b Sumpar
= Emange
USonic 1 : [iREanuEn em Mater O
USonic. om LFF
USanic cm PanTih
USonlc & ¢ em rGazer

Usionic 5

USanic §

Emeqancy s
Poweibloduts @

Cansumgtion Cument

Drivm Pawer State
Sanaar Pows

—d L = LA Pwer Statn

SturBazer Power Stato

L [} % ¥ Thats  Hsight

<&l 3-4> Execute PMP (Windows OS)

TETRA-DS VM
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Chapter 4. 7| A& A} (Mechanical Hardware Specifications)

TETRA-DS WVIME 1 MHsl= 4 EE(Components)Q| HiX| ME= 2! 4-10] LtELLE HEQF 2
UL SHEFL F3LA2 AEFS(Differential Drive) &Aooz HAEO ol ZHF2|
ASRHEE 185 AC ME RE{(Servo Motor)7| ZHAME|0] QJg0| FHEE Gl JHEESIS
(Payload) oM H4&50| LLICL EHES dF0= AEFd S/W 7|= 710 &8&=
25 MM 3 JIE EXE2 HEE fet FFE ®(Mount Hole)50| Ao, FAE MM A
XSt Mo StEQO{ete] AZAS It QAHHO|A ZEJL ESFO| ST S HO| FE L0
A& LT}

Left Case Battery Bracket Left Case

Drive Module

Battery Power Switch

Interface ports
pcm\e\ly _)/,Power Switch  Charging port  Drive Wheel Rear Caster

<12l 4-1> Components Layout of TETRA-DS IVIM

2HE2 Y X+ A 7[AHY MF A2 O 4-292F # 4-10] LtEfLE ASLICE

DONGBUROBOT Inc.
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o — — —

T R
CRER R AT

el

262mm

_¢240mm

-

380mm

<12l 4-2> Physical Dimensions of TETRA-DS IVM

< 4-1> Mechanical Specifications of TETRA-DS IVM

ITEM SPECIFICATION

Weight about 20kg
Speed max. 2.0m/s
orving pare | REQUCHOMREO I
Payload 80kg
Clearance 64mm
4-1. HA=E (Components)

HE
B O2E o (Mount Plate)
B E S AIAE (Motors and Encoders)
B 7|AH (Caster)

4-1-1. O}2E T (Mount Plate)

DONGBUROBOT Inc.
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>

SAE2 e O2E E(Mount Plate)0f = O|S2R2| AgFd S/W 7|=7HE0 E&E&l=

290, fIXAAME HAMS0| EE = AEF L2l FFE H(Mount
AELICE TETRA-DS VM2 XtEFd S/W 7| JHEO F2 &8k R 7HA|
8 EotlBracket)s F7HEF2Z MSot0] oot ASLICE OF2E THO| &
© |

== Ofef JE.:.' 4-30i| LtEfE HiQE 20| 0] ASLICE

120mm
T
=)
Ml=R
=
=
: =y
BRI TR s ] E
. N =5
. ef & g{
- o — M4 x 0.7 Taps
e ©® ’ @ . A
b | v 60mm
® CQ/
60mm

<J&l 4-3> Dimensions of Taps on Mount Plate

4-1-2. R Y QAAEH (Motors and Encoders)

SES| I35 Al2”HI2 & NEQRF9] EME 4= AC Servo MotorE X310 QJAOM,
Z2to| s H= HEe £ 8 f{X| 458 Sl TI=3t 'Dead-Reckoning’0| 7hs3h 1
HE oA AAGIE YEEO JASLICEL 75 AL"-E Fd%tn A= FS2H, 457, AR
G0l CHot ArF2 & 4-28 TLSHA[Z| HHELICH

<H 4-2> Motor, Reducer & Encoder Specifications of TETRA-DS IVM

ITEM UNIT SPECIFICATION

Nominal Power W 100
Driving Voltage Vdc 24
Nominal Speed r/min 3000
Max. Speed r/min 3000
Encoder PPR 2500
Pulse per revolution PPR 10000 (Quadratic)
Reduction Ratio - 15:1

DONGBUROBOT Inc.
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4-1-3. 7§AE (Casters)

| 22t Balag 2Nz MY

St

FAl ghLith = FHAHO

i

off mHM|sl F=A|7| BFELICH

<72l 4-4> Dimensions of Rear Caster

16
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Chapter 5. F7|X A} (Electrical Hardware Specifications)

5-1. x4 E(Components)
Z= M A2|X| (Main Power Switch)
HA4™EX| HHE (Emergency Button)
HiE{2| Tt2FHEA| LED (Battery Status LED)
A ZE (Top Case Interface Ports)

SM QI O0|A EE (Rear Case Interface Ports)

F= Mgl A2X] (Main Power Switch)
Zo| MRS FH7| gt 'F M A KX|(Main Power Switch)= 112 5
£ o MO Z2f AR AsUch EHEZL AT M| FEE 2429
T @ 2%|X[= Logical ORZ FEE[O Y ZHEZL HAS 77| M= & 28K &
EHUSHO] ALESHOF StOH, AMESIA| Gie & 2

T TR0l AXA EH EAUFO M E= ST TEE
Embedded HEEZt ZFHAtzl BREO| AL L|E Embedded Modulel| EFEEO| A|ZHEL|LCE

Embedded Module2| £E0| 2t2E|H EXZ("=, 2,010, & LA 2)s Sof £E0| 2=EES
H

L]
ok
1o
0
re

nx
o
r 2
-
>
N
o
it
-
=]

Y ELICh Tef JEiEA|l LEDS| F24 LEDZt HEED FXNZ("EAl2hE. 002 =0 &

dots dR0= SUB0 WEE HiE2(e Tl £F% ZR0IH, M3&s HE ST/IS

Af SUES STSAIL H 2 ALESHAZ| BIELICE 08 5-22 SHEF2 &7 S5
_|

Ml 29X, & ZE, J2|1 HEjEA| LEDSC| §E& LIEfLD UASLCH

Main Power Switch

]
@

b IR
5 enarTEmmnns BEH ) | =

B

<72l 5-1> Main Power Switch

DONGBUROBOT Inc.
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[Chcrge] [Power S/W]

£
[B_L‘La [Eéa rep || ReD | oreeN( ReED | GreeN (whiTE (Battery SltcnusLED]

<12l 5-2> Status LED (Top)

5-1-2. H|AHX| HHE (Emergency Button)

a8 5-30 LtEfL Qe Hieb #0] FAZFo| IBO| FHREO As HISHX HE
(Emergency Button)2 ZEZ2| @A S0| S J&O|L FSEHE FXIAZ SEHOIAM Aot
OXl= 4Z Ald Ao €&8E =+ AUt HYEX] HEO =21 BF SHF2 "EHEX|
JEIVE B FESEEHS2 FMAH2Z Aot &0 ofiet HojBIRE FSEHE TS
g = QU gLt FS2HE JEH2Z Hooh| s B8 HES AAgE2z
S| HAIHA BHEX| SEIE SHASHA OF BfLLY.

Iy
425

Ay,
%

ﬁ»

i o
&)
> ’
(S

2.

<12l 5-3> Emergency Button

5-1-3. HE{2| ZtZF HA| LED (Battery Status LED)
03 5-40) LIELLE Qi HRe 20| SaEo| ol SRojs

g2 HAISHE LED7L UsHCh SHE0 L= HiEZe TS BEASH] {18 5702] LEDE
| &l

HiE 2| ZHEFo b2k & 5-10f LtEfLE A= Hiet 20| EA
SEfet LIFE HiE 2|9 TEO| 7|ZTY 0I5t Cut-off A2 SEJEA

-
o 11
|
o
(Oa]
o
o
g
(@)
rlo
N
N
MK

=
LEDQ| EA| O £0{F1 AL Ch
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Battery status LED

(v 7 BADA VYT
(WANANR R ALY

CAAYAYE XY AN
WALEA VAL

<28l 5-4> Battery Status LED

<H 5-1> Voltage and Status LED Lighting according to Battery Level

80% .
60% o 25.5V
20% o
| @ * * * -
5% * 22V Red Flicks, Melody “do, re, mi, fa,

sol, la and si, do"

[Chorge] [Power S/W]

I | | '
“ ‘ RED RED ) reen [ reD ) GREEN (WHITE  (Battery status LED)

<12l 5-5> Power ON A| AEjEA| LED Of

DONGBUROBOT Inc.
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| I |
“ ‘ RED RED ) reeN ( Rep | oreeN (whie]  (Battery status LED)

<12l 5-6> Cut-OFF A| 2EfEA| LED O

5-1-4. SIH QIEI|o|A I E(Interface Ports on Top Case)
a8 5-70] LtetLt QU= HiQP Z0| E3MEL SIHo|= EM S0 7Bt EX|Ene| HE2 ¢
of Ct=o| ZEJ} ME3ED UCH 2t ZE 5-20 L{EFCH HEQE &L CE

—

© © © CH
USB to Serial = 24vChare IN Power S/W
= = = = = B
il ll (B A EEEEE B S EE ,
PORT9 PORT10 @ Y
Ul i PORT3PORT4 PORTS PORT6 PORT7 PORTS
MG PSEF P?g? Srgr?socr)]rlc 12v  12vStargazer bv HerkuleX 24y REEE LOW
) @ @ ()

<12l 5-7> Interface Ports on Top Case

<H 5-2> Pin Map Information of Ports on Top Case

CONNE- Pin SPECIFICAT- Power
ITEM | “cror ﬂ DESCRIPTION DEVICE | o /0ff

Signal
SAW250
EMG 2 5V 500mA EMG SW X
(Yeonho)
3 GND GND
SAW250 1 12V 3A LCD
(Yeonho) 2 GND GND Power
PORT4 SAW250 COMS RXD RS-232C 12v o]

DONGBUROBOT Inc.
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5-1-5. 2™ QIE{H|0|A I E(Interface Ports on Rear Case)
2l 5-80 LIEtL Q= HiQF 20| EciZ 9| 2 MHO|= Drive Board, Embedded Board, 12|11

PSV Board0f HZot7| ¢lot Ci¥et ZESO| MEELUCLHL 4 ZESO H AFY2 #E 5-30| Lt
Etct Bieh 5L L.

DONGBUROBQT Inc.
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Drive Embedded PSV
Board Board Board

<72l 5-8> Interface Ports on Rear Case

<H 5-3> Pin Map Information of Rear Case Ports and Modules

Pin
SECTION | ITEM CONNECTORDESCRIPTION SPECIFICATION REMARK

Drive SAW250 UART(RS-232C) Direct Control
RS- (Yeonho) 2 TXD Comm. port using User PC
232C 3 GND 115200bps 9

Drive
Board

1 Analog input0
2 Analog inputl
3 Analog input2
HIF3-10PA- 4 Analog input3 Voltage Range : Cautionl
5 Analog input4 oV~5V
AD IN 2.54DS - Resolution Do not supply
(HIROSE) 6 Analog input5  Resolution: over 5V
7  Analog input6 8bit
8 Analog input7
9
1 GND
PORT3 SAW250 22v~28v 24V Power Same as

DONGBUROBOT Inc.
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(Yeonho) 2 22v~28v (User PC PORT1 on Top
GND Power) Case
GND

4
5-1-6. H{E{2| 5! =T 7| (Battery and Charger)
TETRA-DS VM= 3ZR9| HIEZ|E MEHSIO] Tt = om, i = HiHZ| 22 NS
| 5

AN
Ee & 17|7¥ MZ ChELILE B2 S70 MOE BiH2] &
A El0] AELICE

SHFO| 71 A2z Qo) WEE HiEZ|S] £=F0| Cieh 3R0= HHIE &2z &
2|SHA| ORA[LL GAF 2 7QI% HWEHZ Zo5HA 77 A/S S 7IX|dE &2A|7| BHELICH
Hig2|o| ele(Mel =2 & /=2 Tt EH0| ot M2 FHe=z A
H 2tEAl 7ol5tAlZ] BHEILICE BiEZ|] WH R E2|7F BRst 0= At DX A
2 Z2O[tA|7| BFEfLILY.

L

<H 5-4> Specifications of Battery and Charger

Nominal Voltage

Input Voltage AC 110~220V AC85~245V AC100~220V
Cger | OUPUtVokage 27234V 242V 242V
Charge Method cc/cv cc/cv cc/cv

o —
2 27| MotELCh T2ty 717t B3
S HE(EIS S0%014 BH 3 BUE T MY AQIXE OffMA B
A7Ig HEBILICL WS BERI7 2N WHE Z9o| HER SHYYS ool

7

ot o>
ot
©
T
i
Ll
I T
u
=

-
Ral
&2

2 o

o mlo

LIZ 44 (Ni-MH) BiE{2] H85H7| (Charger)

LA+ HiHZ| & ST7|o= 347|2] HE Y688 AC 220V &8 TR #0l=
A SUZO| UTE HiHZ SHE SH A0S0 ZHEY UASLICh LA+ HiFHI|
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g &
Forced Charge Button

Charge Status LED

Power In

7l9] B9l HAL 17 590 Liett ufet 2

=

| s

F/W Upgrade Port

Power Out Cable

<&l 5-9> Components Layout of Charger (Ni-MH Battery)

Power In
220V 48 AC HMEl A
Charge Status LED

CE
—=

AEst= ZEYLICL

SH7|el STHEIE HEAISt= LEDYLILE Ols=x ZUEF WEE HiHZIE

SHot= 8% LED7} =XtH o=z F{X|A &L}

F/W Upgrade Port

712 EO(Firmware) YO 0|EE ZEYL|CE AEXt= AFESHA| OFAlZ]

HEEF LI CF

Charge Cable

Ols2x ZUEF UEE HiEZ|el 5H0| ERot 42 olszx SUFT JH

YHE SUREL AAL = O[S YLICH
L4 HIE2[7F 2 YEE JEfoA BiE2[E ST5H7| oAM= a3 5-99 Lt
EfLt Q= "ZHESHH E(Forced Charge Button)s +& HEN0|A BIiE2|E STSHA|7]
HEEF LT
ZAE0| WHE HiEHZ|IE STotE 40 = BEA M3 E H& SHI|Z20 ST
Al7| HEELCE HSE ©& ST7|7F ot ol 5TI|2 STt del= EUEFS
Faot A0l E = o, o|2 Qo Zdst ZHO| CisiM= FAL] FaAH]|
25 @od = glsy

2| &Z2|M(Li-Po) HHE{Z|

Mg

=X 7| (Charger)

DONGBUROBOT Inc.



TETRA-DS VM

clE22|H HiEHZ| 8 ST7|0s Y YHE AC 220V &8 TH Aol & 54
Aol=0| Z&0f JUAFLC 2lsE2lM HiEHZ BE SH7|e] #98 BE2 18 5-

100 L{EH:E HEQF Z5LICH

F/W Upgrade Power Forced
Port Status LED Charge Button

Power Charge Power AC \E

Out Status LED S/W PowerIn FAN
<&l 5-10> Components Layout of Charger (Li-Po Battery)

Power S/W

SHI|9| T AX|YL|CE ST AT HMAS 7 FA|7] HHELC
AC Power In

220V M8 AC Me ZEE HAS= ZEQIL|CH

Power Status LED

ST71el MR On/Off JEiE EAISHE LEDYLLE ST7[el R 2%[X[E On

OZ ot¥lE 4% LEDO| =0| SO{SLICh

Charge Status LED

HiEZ] S8 SEE EA[SHE LEDYLCL

F/W Upgrade Port

=X7|9| "©|O{(Firmware) 2180|EE ZEQIL|LC}.

Forced Charge Button

BHET Ao Argst= HEQILCE B 4

AlZ| BHEILICE o|2le] &M ALESHY E20
=]

S 2ol ool g 4 9
Ch 023t B9, TARS B MHIAS o & gLt
YR MYON BUBS S FLUS 17 51100 MAIE Hiet 28 BH

DONGBUROBOT Inc.
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<&l 5-11> Normal Charge Procedures (Li-Po Charger Case)

Step 1.

220V & AC AO|g1r H& SH7|E PESHA| 1, Btij® AEE 220V ®@ 2t
210 HZASHUAIR.

Step 2.

UE AOl22 H& ST7| HESHAIL.

Step 3.

g sT7|9] HES AMUARL.

Step 4.

M AHol22 SAUZot HESAIL.

SAS0 W HiEZ7F 2 SHE ER0s SN SHLALR HHEE &
Hotd & YSLICE ol2e dR0= ZMSH HES FE JdHOUM SHEE AHolE2=
SUZ AESH0 STSHAIZ| HEFLCE XiMet ZMST X 38 5-120f LtEfLE
UAFLICE orgfe] ZHEH EXz= WHE HIEZ7F SH0| =X & 0= A
DX AMEHZ 2O|5HA|7| BHELICEH

<&l 5-12> Forced Charge Procedures (In case of Li-Po Battery)

DONGBUROBOT Inc.
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Step 1.

| 2}

o
=

EE 220v A

™

i

220V & AC Aol HE 47

SIAMAI2.

4

Tl
Bl

ol

Step 2.

A2,

<1

s

gl

7|2t

Klo
0o

&

o

W& 7ol=
Step 3.

A

27

Atel e AfH|

Ct
=]

BR0=

Al
= Aot

|2 FHAIA|Q.
on, o|= Qs &7t

o
=

X
(]

_I

HEg %719
Step 4.

Step 5.
FHHEQS

SHE0 W HEZIE
AlZ| BRELICH MsE 88 ST7(7 otd

DONGBUROBOT Inc.
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Chapter 6. 0] SIEQO AlY (Control Hardware Specifications)

TETRA-DS IVIME= EHALOJA JHEtst RESIE KO SHEYI0 ZSHZQl 'DRCP(DongbuRobot
Control Hardware Platform) 7} W& k|0 [JUEL|CH DRCP= N0 SIEQIHE Fdst=s 4T EE
=0 2=t 8l FHEH((Form Facton)=tz|0] X0 SHEs A= JHE X HH
FAIEe SHOM He|gL Dk D2kA, O|¢ES0[Lt THEof 2ot 2| Al siE EETS WA
S0} Sit SRO| RELSIO AFRSIAIE EL|Ch

6-1. DRCP Tt’dE(Components of DSCP)
252} Ho| SHEQI0l SAUBQI DRCPO| RYEESS-0k2) 13 6-10 LEFH Hret 20| 2
2 2X W5 £%2 Sl BASE Board0 Drive Boardd} PSV Board2 Zest= X2 ZOUS
| -

L|C}. PSV Board= PS(Power&Sensor) Board?} Embedded Board& Zgstst EEE o|O|stL|C}.

Base Board

Drive Board PSV Board
<12l 6-1> Components of DRCP

6-2. ZAEZHE (Components)
ZFHO EE (Embedded Board)
MQ/MA EE (PSV Board)
T HE (Drive Board)

H|O0|A HE (BASE Board)

6-2-1. X0 2= (VIA Embedded Board)
F Mo EEE Linux 2YAMX|(Operating SystemzZ AskE= &
EM, F Hol EE R0z EHF0| FEE o2 EX=S MO

E
o - —_— =
DONGBUROBOT Inc.
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DRSP-HAL MH|[A'7} TS50 AELICH F HOf HEO| A Hee & 6-10) LIEH} UL
C}.

<H 6-1> Specifications of the VIA Embedded Board

ITEMS SPECIFICATIONS

SBC VIA SBC(EPIA-NS800)
HDD 8G CF Card
RAM DDR2 1G
Serial RS-232C - 4 Ports
USB 4 Ports
RJ45(LAN) 1 Ports
ON) Ubuntu

ofgf 18 6-2= F MOl EEE F&%ts ZESS| YES LIELLD ASLICH

CF Card LAN

<J& 6-2> Components Layout of VIA Embedded Board

VIA SBCO| CHot ECh XtAe AFYF X V& HE= NEAN 1 0| X|(www.viaembedded.com)
£ EZSHA|7| HEEFLICH

PSV Board)

~~

6-2-2. MYU/MM BE
HMU/MM BEE= =

]
>l_
O
2

r

DONGBUROBOT Inc.
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VIA Mount Hole Status LED

J Power S/W

o + —AD IN(PSD)
- b, gEmbedded SIW
*%‘J ’ Device S/W
1] k 12V Power
E : bt RS232C
‘% 24V Power
o Charge IN

<J& 6-3> Components Layout of PSV Board

Cut-OFF

ZyEo RE HiE2lo] SF UHS BX87| 930 CutOFF7|5S LRt U
L|Ct. HiE{2| ,_'|°|=, | 21.5V O|5}N| A Cut-OFF 7|=0| =AtstH PSV Main MCUsSAF ™
g HelP BE Device MYO| AEHELICL Cut-OFFO| S8} st HiEI2] SH7|

=] SIH
£ 0|83l0 5T = AFESIA|7| B LICL Cut-OFFE MAMSEHE A= Power S/W
Al7| HFEFL|CH

: - |
“ * RED RED ] Green [ ReD |[GREEN [wHITE]  (Battery Siatus LED)
<&l 6-4> Cut-OFF Status of TETRA-DS IVM

EUZ0| HEE= F7h IXEQ TR ON/OFFE MEHSH= AQX|YL|Ch AL(X|7}
ONQl AL, &2 M0{7|¢l Embedded 2= OfA ST &Ko M@ ON/OFFE Hojg
= AFLICL 2K 7F OFFQl L2, g FXof M2 ZHISE OFFEO

Embedded EEZ T ON/OFFE M OE = QUSLICL B 6-22 AKX HE S{HE
= KXo HES LIEtHL AL e

M-

<H 6-2> Peripheral Devices Power ON/OFF Selection Switches

S/W No. Related Device CONTENTS

S/W 1 PORT6,Ultrasonic Sensor Module 5V,12V
S/W 2 PORT5(Stargazer Module) 5V,12V

DONGBUROBOT Inc.
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S/W 4 PORT7(HerkuleX) 8.1V
Coosws Reews | (ONepgpmiPoer
S/W 6 PORTL(SBC) 24V
Cosw7 o Reseed
S/W 8 Reserved
© ) ) )

USB to Se"aILE. 24VC"|ar e IN Power S/W
LI -
i s |l A EEEEE BEE |
PORT9 PORT10 @ PY
EMG Ultrasonic PORT3PORT4 PORTS PORT6 PORT7 PORTS
PSEF P?Slz Sensor 12v 12vStargazer bv HerkuleX 24y FULL -
__© e @ ©

<12l 6-4> Interface Ports on Top Case

RS-232C Port

4% HMoZ|et sS4l fIet ZEO|H, RS-232C2 &410| O|F0{X|H Baudrates
115,200bps2 MHE|O| QUSL|CH PSV HEE X O{5}7] {et T2 EZL2 Chapter 9-25
EZSHA|7| HHE LT

AU/ EEO|M HSSh= CHESH 7|s2 THAOIA 7S APIS| 2E QI DRSP-HAL AfH|
A = 'Power AH|A'Q} ‘Sensor MH|A'E £l N&T/0H DRSP-HAL CHsH XtASH LHIEE K&
| 'DRSP-HAL 282 0j%59'S AFx8FA|7| HFEFL|LCE.

6-2-3. 315 @ = (Drive Board)

T& EE= EUFN FEE 145 AC Servo Motorg XM 0{3t= 7|58 o= EEQL
Ch 715 EE0= Ols22 SHE2 T Ao S2F2 Hdd 22 2loh 8 A S H|
SEX HEMS AF 7|50 HEE SLILh 5 2EEO| gk M 6-30f LtEfLE QU
on, AC Servo Motor At¥S & 6-40f L}EIL} SL|Ct

L]

_2
§9

<H 6-3> Specifications of Drive Board

ITEMS SPECIFICATION

DONGBUROBOT Inc.
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<H 6-4> Specifications of AC Servo motor
SPECIFICATION

DONGBUROBQT Inc. n




TETRA-DS VM

RS—232C —Driver Relay

Bumper

<&l 7-7> Components Layout of Drive Board

Power S/W

75 EEO[ A ON/OFF ALX|QYL|CL Z=7|0lz ONL=E HEE[0 JUELICH ALK
7l ONoZ MME AR, A9 H0{7|9] Embedded HEE 3] T= HEO MY
ON/OFF X017} ZtsgL(Ct. AX|7F OFF2 A E 4%, 75 EEo| ™0l ZHA
O 2 XItt=l AEHO|EZ Embedded HEEE £3t K07} 278U Lt Embedded EE
= a¢ FEHEL MO A, FSEHI HSSHK| e 4% 0l 2%X|9l 2 HEE
2tQISHA| 7| HEL|Ct.

RS-232C Port

ARQl KM 0f7|2te| EAIS @It RS-232C EAIZLEO|O Baudrate= 115200bps2 MM K|
of AL & EEE NOSHY| @[t EEE%% Chapter 9-30f 7|=5t &L C}

75 HCO| CHUSH 7|52 THALOA 7§2rst APIQ| 2Z 0l DRSP-HAL AM{H|A = ‘Driver AfH|
A'E B M3 MI3dtE DRSP-HAL AMH|AQI ‘Drive MH|A'0| CHst XtMsH L& HSE
= 'DRSP-HAL 28 Oj%Q'S Atxs4A|7| HpZFLICH

DONGBUROBOT Inc.
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Chapter 7. H|0{ 4tZ=(Control Scheme)

7-1. H|0{ £= (Control Schematic Diagram)
TETRA-DS IVIM= DRSP-HAL MH|AE E3l ESI=El TCP/IP EAl 7|Hto 2 N7} =lL|C}. Of
gf 28 7-12 O|s2& EAUEL NOol S/We| 25 LIEHLD UASL(Ch

Laptop or PC
DRSP—HAL Request

Ethernet or Wireless LAN

/~ TETRA-DS TCP/IP I
(" DRCP )

DRSP—HAL Services

Power Service Drive Service Sensor Service etc. Services

Serial/etc.

Power Board Drive Board Sensor Board etc. Board

-

Exfernol
\ Gower Dewces] (Drlve Mo1ors) ( Sensors ) ( Devices ) /

<&l 7-1> Control S/W Schematic Diagram

1@ 7-10] LIERL Hiet 20| BAES HAAE PC Z2 YE Y/RMUS S8 TCP/PE
ot 4 EUCL HA3E PC S2 WEO|A DRSP-HAL Request YHS =813 SHEO| U
ZHEl DRCPL{E S| Embedded EEO| DRSP-HAL ServiceE Sdff offer EEZ FHO| ML,
sl HEE oig MAR Yool WYE PHS Hos wAOR FojTET PEO Y
&UCL DRCPE TASHs 2t2to| HE EE FKSS Embedded BEQ Al2|Y SN EE &

_| —]
X7b X &Asts 7|EF SHUEM S Sl o=

7-2. M2 M| = (Power Control Schematic Diagram)
SUE0| FEE HX=2 MES ON/OFF ¢fjof & gt 12st0f, EHZ0| LHEE DRCP
ZtZto| Mo EESO| MRS WEHELR Hojg = JAe FRE 70| Eo A2, 0|y

MY HMoj= ot 2 7-20f LtEt:t HiQ} Z40] DRSP-HAL MH|AE &3 O|F0{F

AF PC =22 HMES Sl 5 TX e HAZ ON/OFF 5t= YHZ

cC

| 9l =
HIAS Sl DRCP LiF2| YHICIE HEZ HEHSHH, JHCIE EEE oid S TR EE=

DONGBUROBOT Inc.
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2 THESHA H3, HE BEEE ofd ZXoF HZE

YAC 2 O|ROX|A & UL

Desktop PC
or Laptop

Power ON/OFF Command

Am
oA
H
mn
1o
gl
40

NS SAECE N ofdhe

/DRCP _
Power ON/OFF Command Signal :

Status Info. Status Info.
=S&r98 Board etc. Board

Power ON/OFF Control /

<&l 7-2> Power Control Schematic Diagram (Embedded Board Installed Model)

DRSP-HAL AfH| 20| CH$H XEM3H 7|59l Alge BER NBEE DRSP-HAL 29 D ey
S MZSHAI7| BHZLICE

DONGBUROBOT Inc.
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Chapter 8. & ME (Accessories & Optional Parts)

TETRA-DS VM= Ol 2RO At&Fd S/W 7|2 7ol &8&l=
X5t UELICEL XEFH S/W Y Al 28 tEdt 22 HME2 SHNEI2E F& A
HtZ MEiO] JtsgLCh EB Ol2{st S F(Option Part) S0l CHSH FALSl ~AZEQI0 E3HE
£ FMd5t= 'CIHIO|A EZ}O|H (Device Driver)2| =0l E8t=l TCP/IP E41-2 'DRSP-HAL
HA7F 7| 2802 NEEOo Xt A EQ0{(Navigation Software)Q| 7Hdt
2854 = UAELICH DRSP-HALO TSt XtA|oh Atet2 EE2 HSE|l= 'DRSP-HAL
%(Operation Manual)@ AZ3fA|7| HIZILICL ZHEOM J[2Ho= X|Yste S4
2o 2 LIC

M
Rl
=2
oo
o
Ot
x x

8-1. HojMA{ 2 E (Bumper Sensor Module)

= MOl SEFE 3Wetez &S50 XSt #O HAHUSS 82

gL EF2 HE HAHUSH= HH WME 2&8&[= 2742| Oioj|3z A9

(Micro Switch)7} Z&tE[0 enf HE MAMO| HiX|= a3 8-10f LtEfE Hieb Z&LCh &

S YOSl FE Al FSYS FE2 2719 OtojA=E AQX[Q| A= XYL E O[F(
¢

L|C}. DRSP-HAL A{H|AZ

|0
> h

H

>.|'|J

bal

|
H

D Mol FE K2 Alo] 3F 8-10f LIEfLE A= H HA

.

Fy T—

<&l 8-1> Bumper Sensors Configuration
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00

-2. X210t B E (Ultrasonic Sensors Module)
ZEAB0M SMHECE NS5t =2SoHAN Z500=

= E #Hol Fojz= AXIsH| ¢
o =ZOMAM S0l 37 8-20 LIEHL Bfeb 0] HAlH2= dX|E[0f U5

<&l 8-2> Angle and maximum distance of Ultrasonic Sensors

T 70 =3Iop AMIF EE0 e Zzel MMEel BiXl= g 8-20 LIEfH Bfep Z

St MM 2=5 YAt SF2| O|0X|§ 2oF1 ASLCH
DSSP-HAL MH|AE Sot =30t MAS| F& XM2| A, A8 8-20 LIEfLL Y= =T MM
HiX| §2E FZSHAIZ| BHELICE. DRSP-HAL AH|AO| Cfgh XMt M2 BE2 MSE=

'DRSP-HAL 28 Oi7<g'S &XSHA|Z| HEEFL|CE

DONGBUROBQT Inc.
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8-3. #|0|X g|X|n}tQl (Laser Rangefinder)
TETRA-DS WMz E3HE F2[o| HojEute| AzlE HEE += AUes 2o/ AKX mlE 9l
oz N3I5ta YU SAHe=z X|Akl= HO|H X melro| =2
A

RG A|2|Z=9} SICKiilo| LMS100 A|2|= & Z2QIL|C}.

rr

A HEHS SM

o T A=2 H =
o

22 HOKUYOIit 9

e

C

8-3-1. HOKUYO URG-04LX-UG01

HOKUYOjito| 20| 2 QIX|TQIE URG-04LX-UGO01 ZEe 12l 8-40] LIEFLE HIQF ZH&L
Cl. ZZE0|N SMECE X|28= URG-04LX-UG01L 112l 8-5Q Z'0| & 7iX| Htaloz A
X7t Jtssty, 230l ZEat e A 4% URG-04LX-URO1ZE0| HeEflg 22| =
ZHAHFELICE XS0 20 FAY F2 oM HeX|melHe| X7t o5t gHEE Lot
URG-04LX-UG01S 2|3t DRSP-HAL AH|AO| CHBF KpA|SH AfES BZ 2 X &2%|< 'DRSP-HAL

28 Uiwd'S F=OHA|7| BHELICH

URG-04LX-UGO1

Bracket

uUsB

<&l 8-4> Option Part - HOKUYO URG-04LX-UGO01

DONGBUROBOT Inc.



TETRA-DS VM

Ultrasonic Module

URG-04LX-UGD1

P

%Ay,
447,

A

(A

ol il Y |

(b) Ultrasonic Module and URG-04LX-UG01 Module mounting

(a) URG-04LX-UG01 Module mounting
<12l 8-5> TETRA-DS IVIM URG-04LX-UGO01 Module is installed in the appearance

£ I 0

8-3-2. SICK LMS100 Series

02 8-62 ZMEo|A K| AStD Y= SICKiLO| HO|K AT|LHQl LMS100 Series

O)X|QF A& HatHe LIEH D QU&L|Ch LMS100 SeriesZ 9|t DRSP-HAL A{H|AO0|| CHet
a2 H2 2 XN3kl= DRSP-HAL 28 OjF'S &XSHA[7| HIELICH

KtMeh Abet2

SICK LMS 100 Series Bracket

47454 1
Py
247,

YVY

A
()
gL

<1& 8-6> Option Part — SICK LMS100 Series

8-4. MLl X|Q1Al MA| (Absolute Localization Sensor)
ST S/W 7iY Alo] Z28E = Us HOAKXIQAA MM

TETRA-DS VM= 0|52 &9 X&FH

DONGBUROBOT Inc.
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(Absolute Localization Sensor)'@l HAGISONICiil: Q| HCHQ|X|QIAIMA QI StarGazer™o| F&t H
e SMEcE ISt USLCH

2t

a3 8-72 SMECE NIt UE StarGazer™ RE2 EMEO| ZAtst O|0|X|E LIEIY
1 QY& L|LC} StarGazer™ ZEE 2|3t DRSP-HAL AH|AO| CHTE XEM|SH Alste HE =2 HEL
L 'DRSP-HAL 28 OjF2'S RZEs[A|7| HFRHLICH
Stargazer Connector Stargazer

8-80f LtEfh Hieb Z0| AMEXAE 270 XA SAZOM Mot U= Chet &4

o —

DONGBUROBOT Inc.
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<12l 8-8> Several Combinations of Option Parts

DONGBUROBOT Inc.
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Chapter 9. M| SIEQ0| =2 EF (Control Hardware Protocol)

9-1. £l 112F (Rules of Communication)

CHE 29| DATA= ASCI CodeZ EMTILICL(YE DATA Packet2 Binary S4l) ot 749 &
PacketO|2t C}21F Zt0| STX, DATA, ETX, LRCZ O|R20{ %l AXE ZatL|Ct St 7Ho| E4Al Packet
otofl off 7He| DATAZL US 4% DATAZH '; ' (0x3b)2 TR LCLEE T K<)

EA

STX DATA ETX LRC
ITEMS CONTENTS
STX 0x02
ETX 0X03
LRC STX, LRC £ X 2|3t exclusive-OR

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

9-2. E4l Packet 29 HItH (Packet Communication Methods of Operation)

7—# o Mof EEOAM 2+t 7|50 L5t 2t Packet2 ChEib #2 FLAGZIS HAELIC
9-2-1 FLAG - 0x30 : 7|53 OK
ot ZZEEO| JA0| AREASS 205N MO EEZREHO SHO| OldEias U

EtgL|Ch

9-2-2 FLAG - 0x31: =2 EF ERROR

ME Z2EZ0AM o 7|52 27 ofgle I Mo RE2FH A E= gtYLIth o2
A
o o= 7lss 87
o Folot zs HolH 8%
® [ojEel mzl Zo|7t Sl EF

S0 A4

DONGBUROBOT Inc.
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9-3. MY/MAM BE =2 EZF (PSV Board Protocol)

<H 9-1> Protocol commands summary of PSV Board

ITEMS DATA COMMAND CONTENTS

Power status Read ASCII Request Power Status

Cumulative voltage Read Request Cumulative Voltage (1000 data)

Cumulative Sampling time ASCII PIT Set Sampling time for Cumulative
setting Voltage/Current
_-__
Melody command ASCII ME Output Specified Melody
_-__
Sensor Power ASCII PORT®6,Ultrasonic ON/OFF
_-__
PORT1 Power ASCII PORT1(SBC) ON/OFF
_-__
Embedded Power ASCII Embedded Module ON/OFF (12V)
_-__
PORT7 Power ASCII PORT7(HerkuleX) ON/OFF
_--—
Version Read ASCII Version Information
9-3-1 Power status Read

=HE2 HiEHZ| HY, 22T™F7, Zf PORTE2 & ON/OFFYEIS 4FELICt

I six P D R ETX LRC
IS s7x po ; b1 ; p2/; b3 ; D4 ; D5 ;D6 ; D7 ; D8 ETX LRC

DATA CONTENTS

DO Battery Voltage (100mV)
D2 0

DONGBUROBOT Inc.
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Transmitter YD --- -

STX 0x32 0x36 0x32 Ox3b 0x30 Ox3b O0x30 Ox3b 0x34 Ox3b
EE NN
0x30 Ox3b 0x30 Ox3b Ox31 Ox34 Ox3b 0x36 Ox3b 0x36 ETX LRC.
(o ol lalal o] [

CONTENTS

Receiver

9-3-1 Cumulative current Read

EHE2 280U = AlzZtorct HXfe] ARWMFE MELYLICL Power ON Al Z=7|
Sampling time2 500msecO|l, ST HZO| oo HAZ == JUELICL ot 72| DATAY 1Byte
71 2|0 o, &£ 1000712 DATASE X ZtehL|Ct DATAS| MZEE FIFO(First In First Out) &t

DONGBUROBQT Inc.



TETRA-DS IVIM
b2 %)

20| EHF 22T F HotE ZLHIYY Mo 285tH &7

HU
_>."_
_F
n
o
u
=
o
=
ic]

a 100 200 300 400 500 B00
sec

<&l 9-1> Current consumption graph

Transmitter 1D, G & I C ETX | LRC

QEIGCTTa STX. N1 NO - DO D1 D2 D3 D4 D5 D6 D7
D8 D9 D10 D11 D12 D13 D14 D15
Dié D17 D18 D19 D20 D21 D22 D23

D976 D977 D978 D979 D980 D981 D982 D983
D984 D985 D986 D987 D988 D989 D990 D991
D992 D993 D994 D995 D996 D997 D998 D999 ETX LRC

DATA CONTENTS

NO Data Z42-9| 2| H}O|E (HEX)
N1 Data ZH#2:9| At2| H}O|E(HEX)
DO~D999 =X M2 DATA (HEX), 9| : mA

9-3-2 Cumulative voltage Read

SUEZ2 dFE0A= AlZtorch sl MYS MEYELICE  Power ON Al Z=7| Sampling
time 500mseco|0, SHE BHO Ofsf HHE & YULICE B JHO| DATAY 1Byter} EHEH|of
QO M, = 100072| DATAE X 7ZtetL|Ct DATAS| XMZEHE FIFO(First In First Out) HfAlo 2 X%t
gLICh 38 10-22t Z0| LHEE HiEHz[el MYHE ZLHZY 0o 2&stH F&8eLct

=
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28 MY @2 DATA+I00YLCh Ol S0, DATAZ} 0x950|HH, =X WL U2
0x95(HEX)+100(DEC) = 249(DEC)0|0{ HHE{2| M2 24.9VeiL|LC}.

my | 230
2a0 =

270 |

260 s

250 e S
240 e, {r Cut-OFF

230 |
3

220
210

100 200 300 400 500 BO0 700 800 300 1000

<12l 9-2> Voltage consumption graph

Transmitter E1RL.GN I Vv ETX | LRC

Receiver STX N1 NO DO D1 D2 D3 D4 D5 D6 D7
D8 D9 D10 D11 D12 D13 D14 D15
D6 D17 D18 D19 D20 D21 D22 D23

II )

D976 D977 D978 D979 D980 D981 D982 D983
D984 D985 D986 D987 D988 D989 D990 D991
D992 D993 D994 D995 D996 D997 D998 D999 ETX LRC

DATA CONTENTS

NO Data ZH==92| &}2| H}O|E(HEX)
N1 Data ZH=9| A2l HIO|E(HEX)
DO~D999 £5 MY DATA (HEX) - 100, 2| : mV

9-3-3 Cumulative buffer erase

PSV HEO| =X Motut MJ Data Buffer® X7|3bgL|Ct

Transmitter 1D P I E ETX LRC

STX FLAG ETX  LRC

9-3-4 Cumulative sampling time setting
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SHFO| HiH2 HYu SUFT 22HF HEXNY Sampling times 273gL(oh 29 22
o

Transmitter 1D P I T Cl CO ETX LRC

STX FLAG ETX  LRC
ITEMS CONTENTS

Cco 1 9| X}2[(500msec)
C1 10 ©| X}2|(500msec)

0f) Sampling time 5x2 A4
Transmitter )P4 P I T 1 0 ETX LRC
0x02 O0x50 0x49 O0x54 O0x31 O0x30 0x03 Ox4f
STX | 0 ETX | LRC
0x02 0x30 O0x03 O0x33

o
w

-5 LED Status Command
SUZO| HEfHEA| LEDE MO = UELICL Power ONA| HiE{Z| HEfE HHTL|CH

Transmitter 1P P L C DATA ETX LRC
LGN STX FLAG ETX [ LRC

LED Status

LED1 LED2 LED3 . D4

HIEI2] FQO| el LED B3}

0

1 OFF OFF OFF OFF OFF

2 OFF OFF OFF orr [N
3 OFF OFF OFF ON OFF

4 OFF OFF ON OFF OFF

5 OFF ON OFF OFF OFF

6 ON OFF OFF OFF OFF

7 ON  OFF  OFF  OFF

8 OFF ON  OFF  ON

9 ON ON ON ON
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9-3-6 Melody command
=

ZHEY LW Qs Buzzerd| MelodyE H™E = USLICH

STX P M E DATA ETX LRC

Receiver STX ' FLAG ETX LRC

DATA Buzzer Melody

0 Buzzer OFF

2 =(5), Al 2 &, T, 0], &, =4

9-3-7 Drive power
T& EEo 3 TS MogL o

Transmitter 1D P A 1 DATA ETX LRC
Receiver STX ' FLAG ETX LRC

DATA CONTENTS

OFF

-3-8 Sensor power
ZaZo| x2gNtA 2E HYAT PORTES| 5V Heg ON/OFF FlofgLict

0
.

'O

Transmitter JYP¢ P A 2 DATA ETX [LRC
[EICNVTa STX  FLAG ETX | LRC
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DATA CONTENTS

0 OFF
1 ON

9-3-9 PORT3, PORT4 power
PORT3, PORT49| 12V M&& ON/OFF H|O{gtL|LC}.

Transmitter 1D P A 3 DATA ETX LRC
Receiver STX FLAG ETX LRC

DATA CONTENTS

0 OFF
1 ON

9-3-10 PORT1 power
PORT1e| 357 & = ON/OFF X O{gL|Ct. PORT1S| M2 HiE 2] MY LEVELY SLetL|Ct.

Transmitter YD, P A 4 DATA ETX LRC

STX FLAG ETX  LRC
DATA CONTENTS

0 OFF
1 ON

9-3-11 PORT5 power
PORT59| 5V, 12V 22X &S ON/OFF H O{$tL|LC}.

Transmitter YD, P A 6 DATA ETX [LRC

STX FLAG ETX  LRC
DATA CONTENTS

0 OFF
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9-3-12 Embedded board power
Embedded EE9| 55 NS ON/OFF H|O{gtL|Ct.

SIX P A | 7 DATA ETX LRC
STX FLAG ETX | LRC

DATA CONTENTS

0 OFF
1 ON

9-3-13 PORT2 power
PORT29| 12V 53T @S ON/OFF X OfgtLCt.

Transmitter YD, P B 2 DATA ETX [LRC

STX FLAG ETX  LRC
DATA CONTENTS

0 OFF
1 ON

9-3-14 PORT7 power
PORT72| 81V 5572 ON/OFF HMO{gfL|Ct. PORT72| AR TAlL AOIE ME AlZ2|=Q

HerkuleX 227 °JOE =gg = UGL|CH

Transmitter YD, P B 3 DATA ETX LRC

STX FLAG ETX  LRC
DATA CONTENTS

0 OFF
1 ON

9-3-15 Sensor Data Read
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HEQM SHELCE XSSt =SOHA 2=9| DATARL Analog Input PORTEEEH ¢ H

2 2{&L|Ct. Analog Input PORTQ|
==

STX S a r ETX
STX N UOH UOL UlH
U4H U4L USH
SO S1 S2
LO L1 L2
ADO AD1 AD2

Receiver

olEdFQte

S5VE gAl BESE Fo| HHELICE &9

H - -d

LRC

UllL U2H U2L U3H U3L

US5L U6 H U6L 0 0

S3 S4 S5 S6 S7

L3 L4 L5 L6 L7

AD3 AD4 AD5 AD6 AD7 ETX [LRC

DATA CONTENTS

N Data Z42~(HEX)

Uo~U6 OH" XZOMAM ~ 68 X220 Q| DATA (HEX)

S0 ~ S7 Analog Input port 0f Sharp jil: PSD 2Y0A21(10cm~ 80cm)
MME HAHSIYS o] H2| DATAHEX), T+ :

L0 ~ L7 Analog Input port 0ff Sharp jit PSD 2YOA02(20cm~ 150cm)
HAME HZESIYS W2 A2l DATAHEX), tHel :
Analog Input port 0] OV ~ 5V Zt0| QHE|AS [[H

ADO ~ AD7 8bit(0~255)°| £l 2 B A=l DATA(HEX)

Zo|1l 5V 0| &o] Zho| Qe ol #9l0] ELIC

9-3-16 Version Read

PSV HEO| HUHEE Qojos ALY
sSTx V. E R ETX | ILRC
STX DO : DI : D2 : D3 : D4 : D5 : D6 : D7 ETX LRC

DATA CONTENTS

DO 2 EZ 2 (1:Drive Module 2:PSV Module)
D1 HE 10 At2|

D2 HE 1 X2

D3 2 10 Xt2|

D4 2 12|

D5 R 10 At

D6 SR 1 K2
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D7 M

9-4. 15 HE T2 EZE (Drive Board Protocol)

<H 9-2> Protocol commands summary of Drive Board

ITEMS 2ATeA COMMAND CONTENTS

Error Exist, Motor Power On/Off, In Position

Plive Silivs Reee AL DM 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, 6)
Coordinates Change ASCII 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)
Version Read ASCII VER Version information

9-4-1 Drive status Read
T HEO| ME|MEE Ae{FZL|LCt Error Code= ® 9-32 E135}A|7| HFZFL|LCT

STX A A ETX | LRC

STX FLAG DATA0 DATA1 DATA2 DATA3 DATA4 DATA5 DATA6 DATA7 ETX LRC

CONTENTS
BIT7 | BIT6 | BIT5 BIT4 BIT3 BIT2 BIT1 BITO

Left Servo Left Left In Left Power
DATAO. 0 01 "onN/OFF Ermor  Posiion  “STTRUN - “onyoFF
DATA1 Left motor Error Code

Right Servo Right Right In Right Left Power
2l U O ON/OFF  Error  Position RUN ON/OFF
DATA3 Right motor Error Code
DATA4 0 0 0 0 Bumper7 Bumper6  Bumper5 Bumper4
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----_ Bumper4 Bumper3 Bumper2 Bumperl

DATA6

0 0 B "
“oma | owo | Dicionomovement

0 0 Rotate Left, Stop
1 0 Reverse

<X 9-3> Error Code

CODE CONTENTS CAUSE MEASURES

0x30 (‘'0') Normal state

Motor hall sensor 1) Hall &KX} =AlE O A
error 2) DEZIOI EbM

0x32 ('2') SEHNZ/2EH HA

1 ] D
0x34 ('4') Vgltgcgteo"er

1)2EQo ™A EJT}

Elo] MAEZ ZHA
» Rzl A0 gy xn  2HY BARA EM
0x36 ('6') Detect Over Load 2) E3 Limit &7X 0|4t
X = .:.
2) Extaiolo| ztojE = goi= MA
0x38 ('8") Detect Following 2 &% Parameter 87 HZ4
Error 2) =K Gain AH @& daG/2H 219 ®A

2 £2 timic 48 ol stz Sy sy
1) Following Parameter &%
3) YIAG/ZE 20l ofA

9-4-2 Encoder Position Read
75 EE9| Left motor Encoder, Right motor Encoder X|HEE L 2{&EL|Ct Encoder Data
= Zh @ 2B ZtZ} 10bytesz ST E|0f USLICH
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Transmitter )P4 A C

STX FLAG

Receiver

9-4-3 Coordinates Read

Left Encoder position (10

0 ETX LRC

Right Encoder position

Bytes) (10 Bytes)

TETRA-DS VM

ETX LRC

It @ Encoderd2E HECZ EME HA HEFEE LHFUCL WY FY Al =7]
H= X =0(mm), Y =0(mm), 6 =9000.1°) YL|Ct. X, Y, 0 22} 10bytesZ2 |0 USLICE
STX A € |1 ETX LRC
Receiver STX FLAG X (10 Bytes) Y (10 Bytes) 6 (10 Bytes) ETX | LRC
0l|) Coordinates X = 56.6mm, Y = 1984, 6 = 58.9°
STX A € | 1 ETX |LRC
STX 0x30 0x20 0x20 0x20 0x20 O0x20 0x20 O0x35 Ox36 Ox2e Ox36
0 5 (6 [ . |6
0x20 0x20 0x20 0x20 0x20 Ox31 O0x39 O0x38 Ox2e O0x34
1 9 8 | . 4
0x20 0x20 0x20 0x20 0x20 0x20 O0x35 O0x38 O0x39 Ox2e ETX LRC
5 8 9
9-4-4 Coodinates Change
EZQ A FHEX, Y, )5 HILCH ZtE HY YHL Servo OFFO|AMEH BZO| 7t53

Transmitter 1D C X X (100um) ;

STX |FLAG ETX  LRC

Y (100um) ; © (0.1°) ETX |LRC

Receiver

9-4-5 Velocity Control (Speed Mode)

TS HE g 5 LOOPS| =X FHYLCL = LOOPY £EX|Y FYL AR
71t 84 FE A, @ & WX E o d™E AlZE Wo| HHFZ EX| ZSIH Zf, & ZH
= E O(mm/seq) 2 EYHL|CH X£7| AM Zr2 2000msec®! L|LCt.

UHERENIEE STX B E Left Wheel Speed (mm/sec) ;

STX |FLAG ETX  LRC

Right Wheel Speed (mm/sec) ETX LRC

Receiver

9-4-6 Velocity Control (Position Mode)
5 HE 2 9 L00PS| £EX|Y YYYLITH
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UHERENIEE STX B H Left Wheel Speed (mm/sec)

STX [FLAG ETX LRC

Receiver

9-4-7 Error Reset

75 EE0| 2dst 2= ErrorE Z=7|3t gL|C

STX C G ETX
STX |FLAG ETX LRC

Transmitter

Receiver

9-4-8 Servo ON/OFF

T HEO9| X}, 2 Servo ON/OFF HZQlL|LC}.
Transmitter YD, B D Left Servo (1 : ON, 0 : OFF)
STX FLAG ETX | LRC

Receiver

9-4-9 Control Mode Change
TS REO| AX|KOf REQF SEXOf RE S YHY

LZEXOEE
STX ¢  z 1 1 ETX | LRC
STX FLAG ETX  LRC
XA EE
Transmitter YD, C A 0 0 ETX | LRC
WO STX FLAG ETX | LRC

9-4-10 Version Read
5 BEO| HIYEE Yojes YYYLICL

STX V E R ETX LRC
STX DO ; D1 ; D2 ; D3 ; D4 ;

Transmitter

Receiver

DATA

;  Right Wheel Speed (mm/sec)

Right Servo (1 : ON, 0 : OFF)

; D6 ; D7
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TETRA-DS VM

ETX [LRC

ETX | LRC

CONTENTS
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