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Chapter 1. TETRA-DS V (What is TETRA-DS V?)

1-1. TETRA-DSVAIZ(TETRA-DSV Specifications)

TETRA-DS50]| CHSH AFXF2 & 1-15 &I SHA| 7| HEEFL|CE,

PARTS SECTION CONTENTS
Dimensions /Turning radius 592mm * 490mm * 336mm / 906mm (2| & 8tA)
Mechanical —
Robot weight /Max Payload About 45kg / 100kg (HX|7|&)
. Mini PC Intel i7/32GB DDR4
Main System . .
os Ubuntu 18.04LTS(Linux) / ROS Melodic
2-Wheel Differential Drive
Type of Drive (HY 2Wheel &, 4 Caster[1EA],
ZHFE X Caster[2EA] )
Actuator part
Motor PMSM MOTOR(AC SERVO)
Motor spec 100Watt / 23V ~ 29V
Max Speed 1.5M/sec
LiDAR SICK TIM571 (256° ZtX| Platform 4 4|)/TOF A| 12
Bumper / EMG M4 1CH (%It 8CH) /EMG SW 1CH
Sensor Part Camera for automatic
USB CAM

charging induction

RGBD Camera INTEL D435
Battery Lithium ion7S12P 35Ah
Run Ti 35Ah 8A|ZF (PC AFEY,
un e FRZAO| Lt U
Power Part
Charging method Automatic Charge/10A, Manual Charge/10A
. 35Ah: 2002 (85%71HX| EHAIZh
Charge Time

35Ah : 80% 180&
<# 1-1> Specifications of TETRA-DSV
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1-2. TETRA-DSV 1+ & (TETRA-DSV Packages)

TETRA-DSVE MLYEIZOIA 0|5 22| XHEFY 7% LS 9lof
2% BUBO DRYYYLICL ULYE 0|52 RO| ASFY 2ATEQ0] o 28

Z2Z 0| 0[0|X| & Ofaf 1& 1-10] LtEt et ZLCH

<38 1-1> Image of TETRA-DSV(Basic Model)

TETRA-DSVO| +°d&2 Ot2fl O & 1-20] LIELLE HiQt Z o, AEX= 27| 78 & +HES0|
M2 SO UAEX| HEZ 2HQISHA| 7| HIELICH ESHES| AHE & L5} etz 20 = Ht2
SHAL DHX|AMEHZ 2O|SHA| 7| HEEFL|CH 20| LIEtLE Qe FEEESS 2 Y 9 M2 A&

o2t MFEY S5 AL

o=

Platform Charging Station Operation Manuals
<& 1-2> TETRA-DSV Package

B TETRA-DSV 24| (Platform)
m X537 7| (Charging Station)

m 28 0f# < (Operation Manuals)
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TETRA-DSVE 745t 2&2 18 1-30f LIEtL HIQF 20| I A 24|t HEEEA HiHE| &2
=, SHAHO|MOZ 25|, TETRA-DSV| &% A 0|E U &4 2 SR EHE o] 22

ol a3tz AN s CH

‘_l

Control Box

Charging Station

-

Battery Module

J «—— Platform

<18 1-3> TETRA-DSV Package

1-3. 7| %] (Technical Support)
AHE ol 2H 7t °'°*'7f87 MaE 23 7 oM siEE &S 5= ed7ta? B YA
cC

=] =
152 95 7 EE EdoHLIR? of2f 222 BAO|EO M Filol H2tt o2 HE S+

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

TETRA-DSVE Fd3l= L4 ES(Components)2| HiX| HE= 2! 2-10] LtEF HioF ZH& LTt

TETRA-DSVO| &4 2 K& & (Differential Drive) &AI Q2 HH £|0f /S0, TETRA-DSVS

TEOHZEE PMSM 2E : 145 AC ME ZE{(Servo Motor)7} &tE|0] Q10| Tz gl Jf
Ht5HS (Payload) S HO| A H&50| 4L C}.

Front Case Mount Plate

7" 3D Camera

Side Case Power Switch

Charging Contact

Charging Camera LiDAR Status Light

Servo Switch Drive Wheel

USB 3.0 PORT

Charging Terminal Rear Caster

<& 2-1> Components Layout of TETRA-DSV
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* Unit : mm
* Payload : 100kg

-

134.6(Center of gravity)

1357

573.5 |

e

,.76.5(Center of gravity)
235

70 .,

A

4 y

w

I * o
m

* Unit : mm

e

613.2

94.3

278.5(Stroke : 10mm)
242

220

L 632

<28 2-2> Physical Dimensions of TETRA-DSV

Z Z 9 E (Components)
m OR2E T (Mount Plate)
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m 2H S AFAEH (Motors and Encoders)
m JHAH (Caster)

2-1. 02 E I (Mount Plate)

TETRA-DSVC| AEHOl OF2 E THMount Plate)0ll= 0| S2R29| RAH&F3 s/W 7| &7 o

= CHYot MM - O|K AFHL, fIX[QIAE MAME0| FEE = JUEE CH2o| FE-E ' (Mount
Tap)O| M-S =1 UELICE TETRA-DSV2 XH&FH S/W 7|& 74 FE 28E= H 7K A
=2| FF& EEt(Bracket) 2 F7IE=2E H|S5H0] EHOfst L|C} OF2E Tl S3U=

A28 BSo| K|4i ofaf 12 2-30f Liebtt bfet 20| TAIE]

El
2 so ne

—— 8

h A

F 3

139

482.25
376.5
573.5

120

i
o

32.6

82.2
36 ,

<12l 2-3> Dimensions of Taps on Mount Plate



HYULIM

2-2. RE| 9 A (Motors and Encoders)

TETRA-DSVE| #+& A|AHIZ 1% WERF0] 543 = AC Servo Motorg *{-&dt1L
TSEHO = 2ot 2 K| A=Z Sl TE D 'Dead-Reckoning’O| 75
ANJCE7F HEEY JSLICH & A|2HE 24D Je FS2H, 2457|, A2Ho|

2 H 2-18 &GHA|7| HhZL|CH,

rot
£Q

I

AL
=

N
-

N

-,

> 10

rob o |

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 - 20 : 1

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

2-3. 7|2 H (Casters)

TETRA-DSVE| 20| = AR =& 360% 2[F0| 7t 7
TETRA-DSVE| QHEE Ol &S 7hs5HA gLIch =2 A H =
S852 FHE0 o, ¥ Fol EX JHAEHE S8 282 MES Yx|g £
Efo Z&tE E2{= S2tAE AXE HE L A0 F7|2H AHRE 4% 0t27t & 5= 2, Of

O 1= =2 % —
oot BR0= AL D AKX JAME S S A5 FA17] BHELC

.+ O FHAE

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

HxZH E (Components)

LIDAR’II A (&} : SICK TIM571 / & : CYGBOT CygLiDAR D1)
RGBD ZtH|2f (INTEL RealSense D455)

ArssdE 7Ho 2t

e A

HiE{2| &EfHA| LED

xS MEfEA| LED

E (Control BOX)
HE (Control BOX)

0|2 E E (Control BOX)
B 0]

HE B E E R EEEE R R ER B BEH
=

ot o 4 A 4y T Y
= M o re ofn ol ox
~
r=
>
HL

>

3-1. LiDARMIA

3-1-1 ™4t LiDARMIA{(SICK TIM571)
TETRA-DSVO| Mtk F=HMA = SICKAIS| TIM571 A 2|8 2D LIDARE X#tstd o 12 3-10)
7

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

10
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<8 3-1>2D LiDARIAM

SECTION CONTENTS

SRR HDDM
AHE 2OF Indoor / Outdoor
ek X | M (850nm)

g0 & 1(IEC 60825-1:2014, EN 60825-1:2014)

5849 TETRA-DS V & 256° (MM AHA| 270°)
A7 b 15Hz

Z 2olis 0.33°

oI 79 0.05m ~ 25m

< 3-1>SICK TIM571 AFQF

3-1-2 £ LiDARM A (CYGBOT CygLiDAR D1)

TETRA-DSVO| T4 =M MA = CYGBOTAR| CygLiDAR D1 TOF LIDARE &SRS 2De}
3D AZ| HIO|EE A0 HHE 5= ASLICh a8 3-20] LIEtLL Y= Hiet 20| E3HZo| =@

0“ HHIlEl =] |—| El’ —|—_9_ Al'oo% H 3_20" |_|.E|.II__|. Hl_gl_ TEA |_| EI_

11
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CygLiDAR

2D / 3D Dual LiDAR

CygLiDAR D1

<12l 3-2> 2D/3D LiDARAMI A

SECTION CONTENTS

QX e

£1%
AOF 2t 2D/3D Horizontal : 120°
3D Vertical : 65°
o Laser Diode : NIR 808nm
LED : NIR 808nm
=X 4 UART TTL 3.3V 3,000,000 bps
=x( ol 2D : 200mm ~ 8,000mm
3D : 50mm ~ 2,000mm
g4 oy 1y 5V, 500mA
2t sofs 2D : 0.75° (Angle)
3D : 160 x 60 (Pixel)
s 2=

-20°C ~ 60°C
<E 3-2>CYGBOT CygLiDAR D1 AMQ¥

12
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3-2. RGBDZH|2} (Intel RealSense D455)

TETRA-DS52| & FHH X F}H|2H= IntelAlQ| Real Sense D435E Z&HSIH O 12l 3-20f LIE}
L} = HIQ} 20| EcHES

=HZol T otEHof 1707F B X = A5 LICEH =8 AtY2 & 3-20i LtEFH Bf
ot Z5 UL

Real Sense D455

<12l 3-2>RGBD7}H| 2t
SECTION CONTENTS

HA 7= Active IR Stereo
A5 =2 04m ~ 6m
S A SHALE D EPS 1280 X 720 30fps

848 X 480 90fps
85.2° x 57° (+/- 3°)
124mm X 26mm X 29mm
USB 3.1 Gen 1

<H 3-2>Real sense D455 A

BA AIOF (H x V)
K==
Al&E QIHH 0|~ 7Y

3-3. XI5 HE 702}
TETRA-DSVE Ats5&HS 9/ USBZtH2tE 2

HESHEOoH & 3-30f LIEtLE Q= HERE 20|
TETRA-DSVO| &

O HHX| | RASLICE =8 AFYF2 # 3-30f LIEH Hiep 25 LT,

13
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USB CAMERA

<13 3-3> A+sE™-E USBZHH| 2t

SECTION CONTENTS

HzZ H 0V9726
SHAME 1920 X 720P 30fps
A|OF 74°
PNES 60mm X 8mm X 4mm

<H 3-3>USB7}M|2} AF

3-4. T Ho]
TETRA- DSVE F= UX A BS= A 542 HAaA7|7| /50 O3 3-40]| LIEIL Q= HEQF &
r

of 2sZol H ol BHAIE[RASLICH T == FSEE0A HXA5HH d=7F HX|Z[H
SRMOA 7o B M= MELL2E 715

BUMPER

<O 3-4>7E W

3-5. H{E{2| MEj EA| LED (Battery Status LED)
A23-50] LIEFLE A= HERE 20| TETRA-DSVE| HHO|= TETRA-DS50] LHZ = HiE{2[2 ThEk 2

14



HYULIM

STLEE EAISHE LEDEO| ASLICE BiE 2] 0] 24.5V0| 4 0| A= GREENO| Battery T &
of wtaf @S LICE 24.5V0|5t0 M= REDZ} Battery ™ 2f0f 2t FESL|CH A SSHEAE &
ot 5™ & 0l= REDZE S 20 mef 2 UCE SEAHOAD = £ A= B0 &

MO| 2t=Z 7t &|™ ORANGE(GREEN,RED)7t ¥ &tL|C,

Battery Status LED

<18 3-5> Battery Status LED

3-6. ZI, 9 &EHf EA| LED (Left, Right Status LED)

TETRA-DSVO| ZtZ1t F0f| MEfE EAY 5 U= LEDHO| 1 &3-60] LIEIL} U= HEQF Z0|
MK |0 ASL|CH LEDEO|+= 3Color(GREEN,RED,BLUE)LEDE ZZEZ0f 9|8} 22t Hojg %=
AL L|LCt

M-

Left Status LED Right Status LED

<1 2l3-6>Side Status LED
3-7. & A 22 X] (Main Power Switch)
TETRA-DSVO| MEZ #A7| 28t & M A X[(Main Power Switch)y= 12 3-70]| LIEF HEQ}

Z0| TETRA-DSVE| 2 A Y2 7tsth S50 §HE O ASLICE = TE 29(X= Thel/

15
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MMEE(EHAHH LHE Control BOX E2))9| MRAALX|2} Logical ORE TIE[O A0 TETRA-

DS5 F HYUAALQIXIE ALRS}IY| QISIME THY/MMEE He AQX|S OFFE MHs|oF shLLCt.

Tel/HMMEE SW

POWER SW

<12l 3-7> Main Power Switch

3-8. A& BE| H2l AQ|X|(Servo ON/OFF Switch)

3 3-80] LIEFLE = HEQE ZH0] TETRA-DSVE| ZHO|| HEE| O e

2 2[X|(Servo ON/OFF Switch)' = 7|7|2& & 0|& Al At&5t= I&& gLC

OFF & Al, MO 27t S =] 0| Z2|-EH(Free-Run) &EfZE ™2t

LICt 7122 Servo ON &5 A| S LM Clear ot 7|sk: ZE|O US

£ =0 7|& & Over current0f 2|3t Y&H0| M AL, Servo 22X[E &9l OFF =
o

o
ON & B2 ¢Es oM &= ASLICE XEH L Zd A, SA= 22| HHgfL T

Servo ON/OFF
Switch

16
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3-9. H{AHX| HE (Emergency Button)

18 3-80] LIEtLE A= HERF 20| TETRA-DSVE| = HOf| ZAE[0] A= 'HIYEX| HE(Emergenc
y Button)’ TETRA-DSVS| 2%t50| Ldish 420|Lt FEREE FX|AZ] SE O SO X|= 2
T A Ao Z28E = JASLICH HYEX| HEO| 22{ %l B2, TETRA-DSV2 'Z X EX| & Ef 7t
LY FSEHE2 ZHE2E FX|SHA 0] ot HMOo|YHe =z FTs2HE 75T = g4
g2ULCHL Fs2HE 82 = HO5H| fsiMe HI S EX HES A|ALSZ2 = 2[TA7] ZH
X SEHE SHASHAMOF ghL T,

=

EMS Button

<& 3-8> Emergency Button
3-9. & S H4YH
TETRA-DS52| T2 fIst HHE 0|0 TETRA-DSVO| BiE{2|2t S A0 AELICt
HiE{2| 0| 20v0|3te| B2 (U AEY) SHAHO|MO =55 CHXto| HZstojoF ZH0| 7t
S LICt TETRA-DS52| =& & THAe| f|X|= 18 3-90f LtEH it Z& L Ot

=

Charging Connector

<12 3-9>Charging Connector

17
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3-10. X}& &M TR}

TETRA-DS5+= A& TS It THAZL 23 E2| =™ SHEHO| 1 &13-1001 LIEH HEQE Z2H0] HY K|

[0 UAELICE TETRA-DSVE B +EHALRL —EHXLE &510 STHAH|O|MO| = Z BN, ST AEY,

2| MEE QIASIH HYHoz £Z0| 0|F0 BE M MA/MMEE LHE ST 2 O0|E ONA|
XL

S
H22ZM STO[ 0|20 &

Auto Charging Terminal

<& 3-10>Auto Charging Terminal
3-11. H{l/M A B E (Power/Sensor Board)
MR/ 2E= TETRA-DSVO| HAHE 245 XS0 2ot MRS ZH5t= 7|5, #+8 EE2
M2S ON/OFFStE 7|5, AF8THEE 2L HYSHE 7|5, & TS &2l ,
S0t MMl YEE 7!, ©8 IN PORT,OUT PORT,ADC PORT A|Of 5! ZL|HE 7
M/ MM 2E9l CN2,CN1,CN28,CN15 2] AF¥F2 H 3-40] LIEFH HER
2 3-112 TRA/AMM EEE LIEHY D JELCH

=L

(S T
(*]
i)
i
M

18
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<18l3-11> Components Layout of Power Sensor Board

Pin
SECTION m CONNECTOR m DESCRIPTION SPECIFICATION
RXD

1 Direct
SMAW250-03 2 TXD UART(RS-232C) Control
N2 (Yeonho) Comm. port using User
3 GND 115200bps PC
1 P_MCLR
2 3.3V
CN1 SMAW?250-05 3 GND
(Yeonho)
4 PGED2
5 PGEC2
1 NTC Thermister IN
CN28 sw(l\/?(\e/:/)iicgoz ety MM UEE 1
2 GND
1 IN PORTO
Power Sensor 2 IN PORT1
Board 0 IN PORT2 IN PORT 3|2
7 IN PORT3 R ERVE
9 IN PORT4
11 IN PORT5
13 IN PORT6
CN15 HIF3-30PA 15 IN'PORT7
2 OUT PORTO
2.54DS (HIROSE) 4 OUT PORTI
6 OUT PORT2
8 OUT PORT3 OUT PORT 2|2
10 OUT PORT4 a3 3-15 8=
12 OUT PORT5
14 OUT PORT6
16 OUT PORT7
17 PCOM POWERT1 : 24V J11 Select

19
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<H# 3-4> Pin Map Information of Power/Sensor Board CN2, CN15

10 Module +3.3V +24V

T

i T IN port PCOM

A

L-IN[D..7]
DGND
< &!3-12>Circuit of IN Port
10 Module +3.3V
= L-OUT[0..7]
Sa
—|— AN OUT port NCOM

E— 24V_GND

< 2!3-13>Circuit of OUT Port

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

T& 2 E= TETRA-DSVO| ZAHEl 11dS AC Servo Motorg X015t 7|&
Ct. +& EE0|= TETRA-DSVL| =& A|0]| TETRA-DSVL| 2Hdd &%t
A HED| AF 7|80| WO AELLCH & EE0f CHE A
AC Servo Motor At H 3-60f LIEILE RS LICH

o
H

2 9
= T
o
—

20
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ITEMS SPECIFICATION

<#3-5> Specifications of Drive Board

ITEMS UNIT SPECIFICATION

<#3-6> Specifications of AC Servo motor

21
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\ Wheel Driver Board /

<18 3-14> Components Layout of Drive Board

3-13. QIE{LO| AR EFR ZE
8l 3-150] LIEtLE Q= HEQF 20| CIHEO|AREN = 4B ASE=
 AMQFE2 E 3-70] LIEFL HEQF ZEELICEH

22t Chof FHuE 7

ABE D o0 2 e

<2l 3-15>BackLinkPower Ports

22
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i MAX Power | Control Remark
DESCRIPTION Current | ON/OFF Port

3
5

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

3-14. YEHO|AHE M3 ZE
3 3-180] LIEILE = Hiet 20| EHFLF| AHHO|AREE FEEE 12|10 0t/
M 20| 25| 9l Cryet ZESO| MSELUM 2 ZESO| T A2 H 3-80] LtEfL Bt

o &Lt

2

w
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<13 3-16> Interface Ports on Back Link

Pin
SECTION | NO | CONNECTOR | £ | pec Pl T sorciicaTion | ReaRK
1 RXD

UART(RS-232C)

CN20 SM&:XEI?&O?’ 2 TXD Comm. port Egid Sfe:tlgoCl
3 GND 115200bps 9
1 NC
SMAW250-04 2 Servo ON/OFF
CN39 o) 3 NC Servo ON/OFF
4 GND

Drive
Board

SMW420-04 Left-V LEFT MOTOR

CN3

1
2

(Yeonho) 3 Left-W Phase Signal
4

24
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<# 3-8> Pin Map Information of Rear Case Ports and Modules

25




