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Chapter 1. TETRA-DSV-S (What is TETRA-DS V?)
1-1. TETRA-DSV-S AI2H(TETRA-DSV-S Specifications)

TETRA-DSV-S Of CH3F AtX¥2 H 1-15 FOSHA|7| HEEL| L,

PARTS SECTION CONTENTS
Dimensions /Turning radius 485mm * 430mm * 380mm / 714mm (S| H8HA)
Mechanical -
Robot weight /Max Payload About 28kg / 30kg (HX|7|E)
Mini PC Intel i7/32GB DDR4
Main System . .
os Ubuntu 18.04LTS(Linux) / ROS Melodic

2-Wheel Differential Drive
(H42Wheel &, 2% Caster)

Type of Drive

Actuator part Motor PMSM MOTOR(AC SERVO)
Motor spec 100Watt / 23V ~ 29V
Max Speed 2.0M/sec
I Tt : SICK TIM571 (270° ZX| Platform 2 A))
i
Z4: CYGBOT CygLiDAR D1 (2D/3D)
Bumper / EMG M4 1CH (%It 8CH) /EMG SW 1CH
Sensor Part
Camera for automatic
USB CAM .. .
charging induction
RGBD Camera INTEL D435
Battery Lithium-ion 25V, 17Ah
Run Ti 17Ah 4A|ZH (PC AHY,
un Time
Power Part FAXZHo| w2 HE
Charging method Automatic Charge/10A, Manual Charge/10A
Charge Time 17Ah: 1002 (80%7tX| EXA|Zh

<H 1-1> Specifications of TETRA-DSV-S
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1-2. TETRA-DSV-S +’dE (TETRA-DSV-S Packages)

TETRA-DSV-S&= AUBHOIN 05220l XS5 7|2 )
O|S2% SUB0 IRFYALICH U O[S Rl RHSFY AZEY 0] o] BET 4 3
0

|0|X|= of2ff 23 1-10f LtEHE Hiet Z&L T

<8 1-1> Image of TETRA-DSV-S (BasicModel)

TETRA-DSV-SQ| 7+’ &2 otz & 1-20f LiEFH HiQF ZoD, AtEXt= X£7| &
Ol MtHE S JUA=X| HIZ 2QISHA[7| HIELICE EHEL| & T 571 & 20
2 YA DAXAMEZE ZO|5HA| 7| HEEL|CE 220 LHEILE e FEEE2 22 2 MA &4
of et HAE == ASL|CE

= A0

PlatformCharging Station Operation Manuals
<& 1-2>TETRA-DSV-S Package

B TETRA-DSV-S 24X (Platform)
m XSS 7| (Charging Station)

m 28 0f# Y (Operation Manuals)
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TETRA-DSV-SE 74ot= 22 13 1-30] LIEHH HiQE 20| I A 22Xt HEEHA HiEZ|
DESHAHOMOZ 2|, TETRA-DSV-S2| &% &8 0|E Y &4 SXE+E sl

2ol REst2 dAEO AL

’_I

Control Box
Charging Station

.

Battery Module

<« Platform

<8 1-3>TETRA-DSV-S Package

3. 7|
2 Mo EN7I JL47tL? HESE 2 g MoA siEHS &2 = glolite? = THAt
G 7 = i

HdES AsHELIR? ot 222l EAIO|EOIM o] Wzt o|Z2HE SR

http://hyulimnetworks.com/contactus =, M3t2 2|8 FA|7| HiZHL|
T. +82-70-4339-0935
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Chapter 2. 7| A|& Al (Mechanical Hardware Specifications)

TETRA-DSV-SE F85l= 1 dE=(Components)2| HX| 2= &8 2-10f LIEF HIQF ZHEL
Ct. TETRA-DSV-SO| LZHtAl S X215 Differential Drive) 4192 M7 £|0f /20, TETRA-DS
V-SO| TEREH 2= PMSM 2H : 1485 AC A2 2 E(Servo Motor)7} ZHAHE|0] Q10 Tl

% 7HEtSHE (Payload)S HOA H&50] T L|Ct

Status Light Router )
Power Switch l Emergency Switch

Front Case

Charging
Camera

3D Camera

Bumper Side Case

Charging Contact

LiDAR

Servo Switch Drive Wheel

Mount Plate

Charging Terminal USB 3.0 PORT Rear Caster

<13 2-1> Components Layout of TETRA-DSV-S
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* Unit : mm
* Payload : 30kg
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* Unit : mm

94.3

285.35(Stroke : 15mm)
2416

1814

101.8

<23 2-2> Physical Dimensions of TETRA-DSV-S
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HxZH E (Components)

m ORE ‘_.*_f (Mount Plate)
HH % AALE (Motors and Encoders)
FfAH (Caster)

2-1. 02 E I (Mount Plate)

TETRA-DSV-SO| A IOl OF2 E THMount Plate)0f|= O| 8229 AIEFd S/W 7| =710 &8

Il ChEeh MM - 2f0|X A7, X|QAE MMS0| B4 = JA=F Ci2| # 78 ©
(Mount Tap)O| M&%l22 JAEL|CE TETRA-DSV-S2 X238 /W 7|& e =2 285 H
THX] MM EQ| F 28 Eat (Bracket)S FIHES2E M6t Tofsty U&LICH OF2E THo|
e Ue FFE S K= of2f 17 2-30f LtEHH Htet 20] T3 £|0f JUELICt

’ 409.9 J

* Unit : mm

4-26.1
4-M5 TAP
g 'y
<
N
v o
B/ o
LN m
M~
QO
o
so}
~ n
>~ O
M~
_ [ 250 i 7
324 287.6

y
h 4
A
y

<13 2-3> Dimensions of Taps on Mount Plate
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2-2. RE| 9 A (Motors and Encoders)

TETRA-DSV-SO| & *|ﬁ 2 1% NEQR39| EME Z+& AC Servo Motorg X&3t1 U2
o, 22| 132 Hol= H2ot £& 8 QX A= Sl TIE 3t 'Dead-Reckoning’0| 73t 11
N AIC e USLICL BE AABE TH6D S TE0E, 347, dad

o=20 1
C

Of CHSH AFY2 H 2-15 ESHA[7| HEELCH

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 - 10 : 1

<H# 2-1> Motor, Reducer & Encoder Specifications of TETRA-DSV-S

2-3. 7l AE] (Casters)

TETRA-DSV-S°| 2 Ht0|& At&H of M
TETRA-DSV-S°| oHH %0l 15 r%6+71| °*L|Er < gt ?H*Eioil HEtE E{s SCtAE A
L o

2 HMAHE A0 F7|2t ArgE % 027t 2 5 A2, o|2{st B0
Soll mASH =A|7| BHEfLILY.

\J

<712 2-4> Dimensions of Rear Caster
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Chapter 3. H7|X A} (Electrical Hardware Specifications)

Z# % 1 E (Components)

LIDARMA| (H& : SICK TIM571 / 22 :CYGBOT CygLiDAR D1)
RGBD ZH|2t (INTEL RealSense D435)
ArssHE 7H 2t

e A

HiE{ 2| 2EHEA| LED

xS SEfEA| LED

= T3 29X

MERH R 22X

H| & EX| HE

=353 H4YH

AtsEH EHAL

HMe/MAM EE (Control BOX)

<& EE (Control BOX)

CIEH 0|2A E E (Control BOX)

0

3-1. LiDARMIA

3-1-1 M LiDARMI A (SICK TIM571)

TETRA-DSV-SO| Ftet ZFHM A= SICKAFS| TIM571 42| 2D LIDARE Z&tSIAom 12! 3-10]
q 3-

s}
LIEfLE QU= Hiet 20| SEFo| MO X = ASLICH F2 AFY2 & 3-10] LIEH Hiet Z5
L|Ct.

<72l 3-1>2D LiDARAMIA

10
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SECTION CONTENTS

™ HDDM
AtE 20f Indoor / Outdoor
23 X 9|4 (850nm)

golM 55 1(IEC 60825-1:2014, EN 60825-1:2014)

ZEYS TETRA-DS V &%t 256° (MM XA 270°)
270 b 15Hz

Z 2dlis 0.33°

g e 0.05m ~ 25m

<H 3-1>SICK TIM571 AFF

3-1-2 2 LiDARXIA (CYGBOT CygLiDAR D1)

TETRA-DSV-S2| ZHLIDARM A= CYGBOTA}FS| CygLiDAR D1TOFLIDARE AR 2 2D}
3D 7{2| HIO|HE SAI0| HEE &= USLCLIAR 3-20] LIEILE U= HEQP 20| E3HE Q| S HO|
HY K| 2| ASLICH 2 At B 3-20] LtEfH HEQE ZH& LI

CygLiDAR

2D / 3D Dual LiDAR

CygLiDAR D1

<12l 3-2>2D/3D LiDARAIA

11
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SECTION CONTENTS

A e +1%
A[OF 2t 2D/3D Horizontal : 120°
3D Vertical : 65°
ot Laser Diode : NIR 808nm
LED : NIR 808nm
s 4 UART TTL 3.3V 3,000,000 bps
=xeo| 2D : 200mm ~ 8,000mm
3D : 50mm ~ 2,000mm
g4 48 oY 5V, 500mA
27t Sops 2D : 0.75° (Angle)
3D : 160 x 60 (Pixel)
s 2=

-20°C ~ 60°C
<H 3-2>CYGBOTCygLiDAR D1 At

3-2. RGBDZ}M|2} (Intel RealSense D435)

TETRA-DSV-SQ| & Tl EH X 7} 2t= IntelAt2| RealSense D435 &

EtLt RU= Bieb 20 S Z2| HH SHEHof| 1707 B X| & A LICE =
Hiet 25 LICE

SHotR2H 18 3-30f Lf
T2 AL E 3-30] LIEt:

Real Sense D435

<12l 3-3>RGBD7}H| 2}

12
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SECTION CONTENTS

=] = Active IR Stereo
= = 0.11Tm ~ 10m
BIA SAFE Gl FPS 1280 X 720
B2 AOKH x V) 85.2° x 58°

Xl

90mm X 25mm X 25mm
A28 QIEfH O~ S

USB 3.0 Type C
<¥ 3-3>Realsense D435 ALY

3-3. A5 HE 7tH|2}

TETRA-DSV-S& Ats5T S flet USBZIHEZISZA5IRA 20 I8 3-40f LIEfLE A= Hiep 0]

A -

TETRA-DSV-SO| MHO|| HHX|Z|A}SLICEH T AFY 2 H 3-40] LIEM HEQF Z& L LT,

USB CAMERA

<18 3-4> XAt53HE USBZHH| 2}

SECTION CONTENTS

HE A 0V9726
AT 1920 X 720P 30fps
AlOF 74°
NS

60mm X 8mm X 4mm
<H 3-4>USB7tO| 2} AM

13
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3-4. 89 H
TETRA-DSV-S= B Z4X| & 5= Al 342 d2A|7|7] /5t 18 3-50] LIEILE U= HEQ}
O Eai &2l ™H SHEHO|H K| &| & LTt
4

|
AHof7|e] BHO| SsiME HEYHFe 2= F50| &K

o <
_|:|_|
>
fot
= Ir
11
HT
[N
2
— X
oy
Ral
Ot
=
r=
fot
N
oy
Ral
Jaal
rg
ox MY

BUMPER

<8 3-5>TY o

3-5. H{E{2| &Ef EA| LED (Battery Status LED)

1 33-60] LtEFLL Q= HEQE 20| TETRA-DSV-S| M HO|| = TETRA-DSV-SOi| Li& &l HiE{2|2| Tt
2 A SHYENE #AISH= LEDEO| ASLICH HiE 2] 0| 24.5V0|d 0 M= GREENO| Battery
Metof whah M EgtL|Ch 24.5V0| 10| A= REDZ} Battery™ 1 0f| 2} M EgtL|CE ASSHTHAE
S 5™ & 0= REDZ} ST Z0f| 2t MHL|CE STAHO|MN =2 Z[0] Us HEHOIA
=
S

MOo| 2t= 7} | ORANGE(GREEN,RED)7} ™ HetL|LCt.

Battery Status LED

<13 3-6> Battery Status LED

14
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3-6. & ™A A22|X| (Main Power Switch)

TETRA-DSV-SQ| M2 717| ?Iet = MY A 2X[(Main Power Switch)&= & 3-70{ LtEFLE HEQ}
Z0| TETRA-DSV-S 2|z ZHOIM H2 7tsot /X0 FAEO ASLCH F T 22K =

o /AMEE(RZHAY LHE Control BOX FZh 2| T A2|X|2t Logical ORE T/ &[0 O
TETRA-DSV-SF= HHLR(X|E AHESLY| R = Thel/HMEE R A9[XE OFFZ 2783l0f
ghct.

Tl /HMMEE sW

POWER SW

<2l 3-7> Main Power Switch

3-7. ME 2 E A2|X|(Servo Motor Switch)
12l 3-80] LIEIL} Q= HFQF ZH0| TETRA-DSV-SQ| S HHOf| AHAIE| 0] Q= "ME ZE
A Q| X|(Servo Motor Switch)'= 7|7| 245 0|5 A|AMRSH= Fehg $tL|C} Servo OFF 2

2L Ct
S Al, MOf R} SIM 2|0 Z2|-2(Free-Run) SEIZ TetE|D, 0|85 & ASLICE F
|

s = US
7MM O 2 Servo ONALE Al L& & Clear St 7|sk 22| JELICLOE E0 7|
& & Over currentOf 2|5t L2t0| gt A2, Servo 22|X[E Sl OFF 2 ON & 2%
L2 SIS = JYSLCELAEH Ol LE UM Al SAZ F2| HHEfL|CE

15
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Servo Motor
Switch

TSR RATE=I=S AW

<712l 3-8>Servo Motor Switch

3-8. H| & X| HE (Emergency Button)
12l 3-90] LIEtL} Q&= BEQF ZHO| TETRA-DSV-S| M| &ALE|0f Y= HI AKX HE (Emerge
ncy Button) TETRA-DSV-SQ| 22&0| Lot 4&0|Lt LS EHE

SRIAZ SENO A A K|
AT A Ao 28 = ASLICE S EX HE0| =2T 49, TETRA-DSV-S2 "B HEX|

Ef 7t £l +S2EHS2 dMNH2E FXoHA &[of oibet Ho|BZFez: 15EEHE 75

o o—
= QU Ut #S2HE Y22 HooH| /M= HEZX| HES AALE22 2|THA|

7| ZHIEX| SEIE ol M5k OF LY.

[

—
Al
o

EMS Button

ol & R A SN

<18 3-9> Emergency Button

16
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3-9. #& 5 AH4YH

TETRA-DSV-SQ| S 2 2Ist A EO|H TETRA-DSV-S2| HHE{ 2|t HZAL|O A& L|CE

HiE{2| 20| 20vO|5te| B (UHAEY) STAHO|MO| =55 THALO ¢1ASHO{0F EX0| 7t
SYLICE TETRA-DSV-SQ| =& &7 ThAte| | X|= 12I3-100] LiEHH HiQF ZH&5 LT

0
A

Charging Connector

R RS SN

3-10. X5 =7 Etx}

K| &[0 ASLICE TETRA-DSV-S= S +EHARR -EHALE S310] STLHO|MS| =EHEH, T
oEl, 22| JES QAASHH SEH2 R 0| O|R0] M=

o
ONA|ZIS 2 M FHO| O|F0f FL|C}

Auto Charging Terminal

<% 3-11>Auto Charging Terminal

17
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3-11. MY/MA HE (Power/SensorBoard)

/A EE= TETRA-DSV-SO| A& Z4F5 XS0 223

k=]

O MS ON/OFFSt= 7|5, At H

2} 22 IN PORT.OUT PORTADC PORT MO & ZLIHZ 7|58
EHE O] CN2,CN1,CN28,CN15 O AF¥F2 H 3-40] LIEtLE HEQF Z

2EE LtEfHA ASH

o
e

FH S 2HiSH= 7|

DLHYSH:E 7|5, 5 M2 22|sh= 7
EZotstl QS Lot

FELICH O& 3-122

or ol

=

g om
HT
i

~

r=

x 2
r

o HE 41

ra
o
~
r=
>

<Z123-12> Components Layout of Power Sensor Board

Pin
SECTION m CONNECTOR m DESCRIPTION SPECIFICATION
RXD

CN2

CN1

Power Sensor CN28
Board

CN15

SMAW250-03
(Yeonho)

SMAW?250-05
(Yeonho)

SMAW250-02
(Yeonho)

HIF3-30PA-
2.54DS (HIROSE)

1
2
3

U N WD =

—_

18

TXD
GND

P_MCLR
3.3V
GND
PGED2
PGEC2
NTC Thermister IN
(10K)
GND

IN PORTO
IN PORT1
IN PORT2
IN PORT3
IN PORT4
IN PORT5
IN PORT6
IN PORT7
OUT PORTO

UART(RS-232C)
Comm. port
115200bps

IN PORT 2|2
A 3-14 8=

OUT PORT 2|2

Direct
Control
using User
PC



HYULIM) NeTvioRks

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

10 Module *+3.3V +24V

[

: T 1N port PCOM

A

L-IN[0..7]
DG:ND
< 2!3-13>Circuit of IN Port
10 Module +3.3V
= L-OUT[0..7]
a L
~a
OUT port NCOM

— 24V_GND

<1213-14>Circuit of OUT Port

19
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3-12. +& 2 & (Wheel Drive Board)

T& EE& TETRA-DSV-SO| & E 185 AC Servo MotorE H[0f3t= 7|58 +dst= EEY
LICt #& EE0|= TETRA-DSV-S2| =& A[0| TETRA-DSV-S2| & Z3tE flsh B MM X
HI&EX| HEDC| HE 7|50 WEHEO AELICE & EE0]| CHSH AF¥2 & 3-50f LIEFLE
O, AC Servo Motor At # 3-60f LIEILE RS LICE

ITEMS SPECIFICATION

Motor AC Servo Motor(PMSM)
C MacMotorNoo amds
Control Type PWM Voltage Control
. Feedback  Encoder(VokagelmputType
Input Command Communication with PC/Controller
| Communication  RS232C(11500p9
Protection Tracking error, Emergency Stop, Overvoltage, Undervoltage, Overload
© Aam  Motor Power offif Alarms occur (Relay control)
WxDxH 196mm x 190mm x40mm

Active LOW
LOW : 0, HIGH : 3

<H3-5> Specifications of Drive Board

No. Bumper Input Buffer IN

ITEMS UNIT SPECIFICATION

Flange Size mm 60

Poles - 8

Maximum Speed r/min 3000

Rated Current A(rms)
Phase Inductance mH 0.3

Weight kg 0.78

<H3-6> Specifications of AC Servo motor

20
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i &

\ Wheel Driver Board /

<18 3-15> Components Layout of Drive Board

3-13. QIE{HO| AR EME &
A213-160 LIEIL} Qe HEQE 20| QIE{HO| AR E=Z4EMASZ S st Cho| 4 E 7t X

= = od
Sk Aon Zp HEEO| E A2 # 3-70i LtEFH Hiep 25 LT

<2l 3-16>BackLinkPower Ports

CONNE- Pin MAX Power | Control Remark
CTOR DESCRIPTION Current | ON/OFF Port
1 19V

YAW396-03
CN16 2 GND 4A (6] Power0 PC Power
(Yeonho) NC

21
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YAW396-02 10V
Power3
(Yeonho) 2
24V(Battery
5569-02A2
CN27 25V 0|4 4A (0] Power1
(Molex)
SMAW?250-02 12V/5V Power4 J2 1,2->5V
(Yeonho) Power2  J2 2,3->12V
YAW396-02 23V~28V SSR(POWER
CN38
(Yeonho) 2 GND SW)-FUSE
PP15 1 22~28V
CN28 Battery
Anderson

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

3-14. QIE{HO|ARE MZ XE

T8 3-170f LIERL Q= HiQF 20| ESHEHEO| QIHHO|AREE FEEE O2|10 o/
M EEO HZ25H7| @l Ctyet ZESO| MSE Lot 2 EE%EI O AMFS B 3-80f LIEFLE HE
ef Z& Lt

<2 3-17> Interface Ports on BackLink

22
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SECTION

CONNECTOR

Pin
DESCRIPTION

SPECIFICATION

REMARK
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<H 3-8> Pin Map Information of Rear Case Ports and Modules

24



