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Y= AT TR TE £
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2.4 BIBOMHRE, —i%

FEARAAR (1. 5. 18z 1R)

40509 (S) HhAAAR (1. 5. 285 )
TEZ % (1.5, 3EIB )
A m— R (1. 5. 4ffiBHR)
A0912(S)
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25 viRy btk

25.1 EAAAR
A0509S" A0912SY

Weight (&) 21 kg 31 kg
RPN TOf B — R 5 kg 9 kg
S N(EE ST 900 mm 1200 mm
oD% 6
Fx RNTCP3#H FE Over 1 m/s
AL fE MR UASEE (IS0 9283) +0.03 mn +0.05 mm
RSk 1P 54
Noise (B& & < 65 dB
X [ 7] PR Kb BE, ZOfA T ORIE

ay b= FOF 4 —F T

Ry Doosan Controller, DART Platform & Teach Pendant (Option)
PREh K OV
10<£< 57Hz - 0.075 mm amplitude
57<f<150Hz - 1G
i
Max Amplitude : 50m8 (5G)
% Time: 30 ms, Pulse: 3 of 3 (X,Y,7)
BEIREE -5 ~ 45°C (268K-318K)

Storage temperatures

-5 ~ 50°C (268K-323K)

Humidity

90% RH (non-condensing)

1)  Force Torque SensorWNj@&E T /LTI FTSHARZMER L T2 &V,

e RT 4 7 ABRBE~=2T/V vl.6
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252 1w

EFNEL | A0509 A0509S A0912S
BB
J1 +360° +360°
J2 +360° +360°
J3 +160° +160°
J4 +360° +360°
J5 +360° +360°
J6 +360° +360°
B e SO BE (B~ A 1 — NiEERRS)
J1 180 ° /s 180 ° /s
J2 180 ° /s 180 ° /s
J3 180 ° /s 180 ° /s
J4 360 ° /s 360 ° /s
J5 360 ° /s 360 ° /s
J6 360 ° /s 360 ° /s

29



2.5.3 vy b OVEEFEBR

» A0509

@1552
(WORKING SPACE)

#1800

(REACHABLE SPACE)

124

367

900

409

155.5
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1552 . .
(WORKING SPACE) e o

#1800

(REACHABLE SPACE)
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« A0509S

#1552
(WORKING SPACE)

#1806

[REACHABLE SPACE)

127

367

903

409

155.5
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#1552 -
{(WORKING SPACE) L

#1806

(REACHABLE SPACE)
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+ A0912

(WORKING SPACE)

#2400

(REACHABLE SPACE)

124

516

1200

560

195
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#2152

(WORKING SPACE)

22400 .
(REACHABLE SPACE) e L
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« A0912S

2152
(WORKING SPACE)
@2408
(REACHABLE SPACE)

127

516

1203

560

195

SJueRT 4 7 ABRBE~=aT /1 vl.6 36



#2152

(WORKING SPACE)

#2406 . .
(REACHABLE SPACE) . L
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2.5.4 EXBBNTORRIA B —

TERMENTO R AR Yy FDRRNA B — FITELOEHHIC L > TR £7, EHER O, 2— RiX

WD ELY TT,
> .
5 A0509_Payload Diagram @ Workspace
X 60
f S B oo S
500 ‘X{ 1
MJ*HEH‘Lﬁmhxﬁ“‘ﬁ=Hm
—i— 5KG
300 -
——4KG
200 —8— 3KG
100
o L ] [ ]
0 100 200 300 400 500
* Z
A0912_Payload Diagram @ Workspace
% | as0
S —
> | 400 —_—
? 350 | “‘“\
300
250 [ ' \ —8— 9KG
200 \ —8—TKG
150 \
100
2 \
0
0 50 100 150 200 250 300 350 400 450
— z

J x=
C KBREFAT VT D NS ey L OB E L T E T, B RO Y — LTk

ERAWMAREELEOBE. YA OEMNILOXSM B—FEY bHIRENDZEBHY, 2D
G tRE 72 L3RS AR D Y £
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255 V— )L DOHLLMLE

YV L DOPLEITZU T OREZZR L T E &0,

e

e

" ®

39



2.6 Z )V
Ry hE Ay ha—F T BT AAEEN LD EST0 LAk 5, HEELTIEEN,

Designation
Medel No.
Serial No.

Reach
Weight

Max. Payload
Mfg. Date

Product Information www.doosanrobotics.com

N
m
m ||z
@
)
g

SphaeRF 4 7 RBBE~=27/ vl.6 40



3.1

REROEEFHE

A e

BARy MEERET AN, ToamEZER 2R LT IES 0, MR ST
WIBTTICRET 256, 2Ry MAEE LY a—F—=RNr T2 722850 £7,

av har—VRy 7 AEORNTHERAT I LEEML. LT EEHOE S AT XiXSafety
I0CERE L7zConfigurables ¥ Z /LI —HIZ B THORWVWTL IZE VN, —fXDI0IZ D72\
D, B—EE5TORWTHERT I EHS, HIEOLZEL~LTHEEETA,

WO BREZ SR SE, BRT 77 L r—7 MEN T TRV T E S, REXTT
HDORR/eDZ LD £3, FEEHRNTORR Yy FORRSA B — FIELORHIC X
STERRY £, HEEIOSNA m— FIRDLEBY TH,

TA—TF X F v, A= I RNUF L N UIFEFEIER Z B FRT B 7202,
PP IEFEIER X VBEAA v F %3, 3. 1081 H > CTEBEOHRICEDE TRE L.
FHEFAEILRZ O NMEET 20 E ) D EHERL T E I, AL v T ORENEBREO#E
Rl B o T DA, EFEIER X U BNEEET, GRAVIR T —F —RNAaET
HZERDHY T,

A\ EE

Ry FEBRBTLIEET. 72 MR FERERICHEDMNT TS EEY, w72 PR R DFE
A TVBEA, (EFIFFICR—XEtaRy NASBEL TfET 2208350 £9,

U 27§ Hie» T, BRIAE L v Ry F DL /ST A — 2 2 EMIZIEE L)
MR LTLZEN, 295 LAWEE, oy P RELEY2—F =R HE2T52L01b
v ET,

oRy hOwT L MAEE, TCPERE, TCPA 7y b, BEMEO L S u Ry FOREICHE
LEREZELLTo TS, 29 LAVEE, vy MR LY 2—F—nr %
THZENHY ET,
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3.2 HRERE

By NERETLEE Ry R SICENT D K OICAR— AR LTI ZI Y, 7R
v P OEEFIREZ R LT, B L SOoNLRNE I LTSN,

3.2.1 REZITORER

HARy FEEETDANC T REREA N A LML, UTO XD RHEEZE L TRE
LTL7ZEY,

o RDSE L AKCERRGFTICRE L TS0,
o IRAKRDFAEET . RELIBER —EICHERFTE 2BATICRE L T a0,
o vRy bOREZHFTOEEICGI KR CEERDE R 2V R LTI IZE0,

N\ EE

o HERGETLSMIC AT LAERETLHE. Ry FOMRELFHEMME T -BATLENHY F
.é—

o

SphaeRF 4 7 RBBE~=27/ vl.6 42



3.2.2 vy b OVEEFEROMER

aRy hOEEFEREZHRE LT, EEANN—AZHEL T3V, EEEBITe Ry Fo
EFNMC Lo TR £,

VS

OO 7 v—0iE 3T u R v b OMEENREEREK T, ZoERN TR, Y —ride
S VENTHEENITES BIX, Ry FREDEMIEB T LB H D0, U A%
THZ MLV ET, Lo T, =20 L TF&@EBET 2MHBEROXETY —LEE#)
FTIELEBTTOLERA,
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33 N—FRU=zT7ORE

Ry MEERT AN, VAT AOUHEFE ThHLuRy b, 2 br—LRy 7 A

T A —F X H N EEEEIRICERE L CERE DRV TLE S, RERLRET S A
UL FO L EY TF,

3.31 2Ry FOEE

2Ry FOR—RZH H4509. 5mmyUT, M8AR/NL FEFIFA L CEEL T &,

AL M EEETDE L, 200mD bL7 TRV M Z2REOITAZ E2BdTHLET,

ARy b2 EEMEICIEMICRET D2 LEN D 25613, PSOMEREL S 2FMMT 5 LHE
DILEICRETE £

150

4 7485 HOLE

|
|
|
|
|
L
150

BASE

Ry b OR_— AKX H, M8AR /L -4l &, BA7 [mm]
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A

A
L4

By FBMEENT D & FITARN AR ERVE D BB E THRIDMAT T 7ZE 0,

© Ry FON=AF, vARy hOHEEL Ry FAMEET HEIIRAET OAE (2R v FORK

L7 D10F5, RO AR Y b OBEEOSE) (TN A 55 BREZRMHICHRE L T IZEN,

CERy FON—ATIRENAELD L ARy MIABRICEZE LR L ORREILLE T, £

D=, BEWIINEIBENT 2HINIRE T 23546, BEIEE DK E WIGINIEERE L2
WTLIZEW,

CaRy =LA ZIELWHETERRMEIC Y F LTS, w7 MREFEE TR

FAUEZR 0 FH A,

caRy MRRERKICEND & BETL22 LBV ET, BAR Y FNENDERERKP T

FEHALZRNTLZEN,
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3.3.2 2Ry heY—nE2oR

E5 HHE
1 Tool
2 Bracket
3 Cable
4 Tool flange

1 MEOMSARNL FEFHLT, V=753 IV —LEEELTLEEN,
- R REEETAEXIT, ONmD ML TR R ERDMITAZEEBTTOHLET,

oAy b EEEMEICERICRET 2 LERDH 2HEIE. C6DMEREL ZFMT 5 LA
LONEITRETEET,

2 VYV EEELTHL, V= LI/ OICKhE R —T D7 W TL 72 &,

J x=

V=V EREET 2R YA T EICRR RN H Y £, FELVHEIE, YDA —
=R 5~ =2 T VBB LTI ZEN,
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63 (h7)

#3L5 (H7)
' !
—in—s
END FLANGE Section view C-C[2] (1:1)
V— O 7 Z Y 1S0 9409-1-50-4-M6
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3.3.3 Ry hearyho—nrRy 7 2%2057<

aRy MZOBRR->TWDHaRy NMr—T %, ar ha—LRy 7 ADOEYERRIChF v &5
NTLETHLAAT, F—IABKITRNE ST LT EEN,

A nx
Ry MIBEERBAS TODIREET, vy RO —7 LV EJEEL2NTLEEN, BRy b
ORI /2D Z ENdH Y £,
cBARY MO =T N EBFICYEE LT VIER LTS,
s Ay her— ARy 7 ZAERICRET DE5E1E. RN ORISR OO I & 50mmiEiL 7o R A

N LR LT EE N,
© Ay bu— iRy 7 AOEPRE ANDANS, 2F%7 ZBPIELL By 7 SHTOD 0 MRS L T
/=N

VS

C VAT LERERT DB BRSO ) A ADEEL AT AORREWER T,
A ADRRRRI 2 RET D2 L 2B T TOLET,

SJueRT 4 7 ABRBE~=aT /1 vl.6 48



s oy ha—R w7 ANERER ) A RAOEBEZ -0 | hoMERICY
REROTDIZ T =T A ha T EFRE LTI ¥ A, RENME

Ferrite Core #1
f Cable
——
[HE= )
G2 El

Ferrite Core #2

Brehb2 086, EW
T ERD TT,
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3.3.4 avha—LRy I RAEIEFEIERSY B2

FEFEIERY D —TNEary bu—/Ry 7 AOEBLRERTIZ SR E, FFEHREIY IR Y
Va—avyZ&NT, =708 KT R0 E LT EEN,

A\ g

h=>]

< IEHAEIERE VEREAA v FOREES. 3. 108> TREL T &N, A vy FOREN
ERORR L Bl o> TNBEA. IEFEILRZ U3 EEET, faRokil Ca—F—nasd
HZEMBHDHIZD, MTREIRIE L IEFEILR 2 o OEBIOUA 2 /R L TL 72 &0y,

A e
IE\

=T NEERRT L E XL, BRHOEEEDBALHERL THL RN TLIEEN,
< FERMEIER X LR FEHT BEA . i — T NMIB| oo THITAWE S ICEBR L TLFX

VY,
caviha— ARy 7 A FEEEIERY V. =T ARNEEICHN RN D ICEBE LTS
VY,
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s oy hr—LRy 7 R EIEFIEILRZ L, BEARNOENT-BREORINICEEBE LWL 91
LTL7E&ENY,

CAr bR ARy 7 A EIEFTIR Z T, MERHZIPAOER A A DROH HREICS b Eh

TiE72 0 A, BEEEREODH DR CIIRHIIEE LTI EE,

cvRy FOBEWERIZIEREILRZ LD —T NN B SEEL IR NTL &N,
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3.35 avhe— Ry I RERS— MRV E LV M EORS

2w — K RUOE L NDOF—T )N Eay ha—LRy 7 AL E . BEEY 12
27V a—ay Z&ENT. T—TBKITRNE I LT EEN,

=) m

e
=N o
B e (@

A\ g

=G

< FEFIEIER Y VBERIEAA v T OREES. 3. 10> TREL T I, FFEFEILR S 3%
TEAA v T OBRENEREOBEE B2 > T DGE, IEFEIERY U MEEET, kil
Ta—HF—DNAET L RH D7D, LT RERIELIEFEILR Y VBEBIT 5008 5 0%
MR LT ZEN,

A px

=T N ESRSE, BRSNS SRV E D ICHER O E K <HER L THHoRNTI
TEEN,

T =T RUF U R T LRy 7 2T TTERT B85E. B — 7 O
SO THRIZRWE S ICERE LT ES,

s arvbha—lLRy IR, Av— XU F L MO =T ANRIEICHN RN D ICEELTLE
él/\o

SJueRT 4 7 ABRBE~=aT /1 vl.6 52




-3/Fu~wf/7zkxv—bm/&/bi W E AN ERE DL ATICEEE L2V X

uLT<fZéb\o

s arvha—Ry I RERT— U F U MNE, HERHZIP2054k 2B 2 DIRO B DB E B

SNTIE R EH A, BEMEHEDO S DR CIEFICER LTI EEN,

T AT XX NDT =T NVERET D, r— T VO R (r) D3RR =R (120mm) PLE

IZRA L DITHEL TS 7ZE,

AT

C VAT LT DB AN D ) A RO L VAT AORRIMER I T2

A AORBEFERET D2 Z L 2B TTOLET,

-xv—hmx&/bw B ) A RO EZ T T=0 | ORI EL 5.2 2546, B

EROEDIZT7 2T A baT7 ZREBLARTIERY A, BEMBIZILLTOLEEY T,

;O@%%\é

=EEang o
ﬁ 9]0} g

Ll

awnsa;

asnnd
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3.3.6 VM= VR I RET 4 —FRF L N2 <

—FRB MDD —T N Eay ha— Ry 7 A EG I TF L ENT A ETHL
ﬁhf\%fkwio LTL &,

o (Gmmmmm) o

Y/ N

B A

< FEREIERZ VEREAA v F OREZES. 3. 101> TREL T &, FFEEEIERZ %

EAA v FOBRENEBEOBR E B o T DA, FEFEILRZ U BMEEMET, falR7Z R
Ta—HP—RAGT L2 eNbHDID, LTRERIE L IFFIEILR S U AMEET 5008 5 0%
MR LT 2 &,

A px

=T N EORSE, EUEARIIN RN X S ICER O E LR L T BORNTL
72E0,

T A= TN F S FEBE T b= LRy 7 RIS TERT A, B — 7 c O
S TERIEZR W I HITHEE L TLEEW,
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AV IR ARY T A T4 —F R T ANRIRICARI W X IR LT

él/\o

AR AR Y I RET = FRUF L ME RESNRIBN R OBITICERE L2 &

L TLEEEN,

s arybha— Ry I ALET 4 —F R ML, HERHTIP30ER A B2 DIROBH HEREICE D

SHTIERY 8 A, BEEHEDD HERE CIIHICEZE L TIEEW,

AT

C VAT LT DB AN O ) A XD L VAT AOBIMER T,

C T A TR L L SINEREIR ) A RO ZT 0 ORI

A AORBEFERET D2 Z L 2B TTOLET,
WBEHZ D50, BRI
HHOEDIZT =T baT7 ZRELRITNERY FEA, REMEIZLLTO LY T,

Ferrite Core //FTP
.

[y
Yy lasae
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3.3.7 r—7 NOELE

=7 NERET L. 57 OSSR R BT D KO ICRE LTS 72
SV, HIT =7 NORKIHFEE R T TO@EY T,

T —F X HE N =T 120 mm
aRy b r—T7 v 120 mm
A= RUE N =T 100 mm
FHAFIERZ v F—T 100 mm
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3.3.8 avhe—LRy I ZAOEBERZDORLS

oy ha—/LR w7 ACEREE SR ICiE, EHIECEIR 7T I — 722 nWTL E &
Vy,

o O EICIE., BUEOEREER T SNEA SNy =7V EERA LT EE N,
s RWRTIVEar bu—Ry 7 AOMEERITICKE E TORNT, kot Tl

FEW, vy ha—LRy 7 A FEOEYEIEC Cl147°F 7 L3524 1EC C13=— RE DWW TL
720,

A g2

BRI —T NN EDRNTHS, By hETE LM L7Z20ER L TS W (B R 128
), ar bu— bRy 7 ANOEE Y D RVIZEE L7202 B, A LR T23x YTy
AT AOEBHICHT Lm0 21T o T &N, a7 2 —iF, D by AT
AZBWTHREBIROBRERLZWT LW 84,

s arvbha—LRy 7 ZADOASEL, IREBEMICTHREL T EEW,

cBRY PO =TV EBFICYE LI VER LN T ESY, KESREZY av ha—L
Ry 7 ZWHHES 5 2 L BHY T,

Ay hr—ARy 7 ZAOEREBIET DRI, TXTDT—TNARDRB > TNDHHMER L T
IEEW, FICARRIESNZIELWVERZEHA L T EE N,
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7 x=

VAT LEMRT DR, TR TORGRE —ETHL LD TELERAAS v FERET DL

ZETTOLET,
- FBIRAHAD DI, BEHSCIREREW AR e & ORARBE RS A S 2 En 84, B

SAIIUT O LBV TF,
< ABBIENISOVLL FOBA, AMENE—YarickoTaRy NOBERFIIRINS Z &

‘6’?) D ij—o

ANEE 100 - 240 VAC
ANEFEE =2—X (8100-240V) 15 A
ATIEBEE 50 - 60 Hz
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3.3.9 BRZAND
avba—ARy 7 AOTRICH DBIRAA v FEMLTIES,

e mARy bk, TUIE—INERY T A A= IUF U NDOR I IR AT MIMLERBIRNOT D

nEJ,
©
S
D
©
e

[E-STOP Box®D i 9~ 5354 . PCEEIRON/OFF — HA H ]

gL hE—ARY I AD RTNA—F N2> Thb, Safetydh— ROLE FIZHDHEIFRERRZ %
EWLLTLZEN,

o EBEZUILICIEL ) ERMLLTILESN,
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[T 4 —F X Z 2 s EHERT D55 DOPCEIRON/OFF - 472 3 Vi H]
FU—FRF L NDLEFCHLERRZ L AEL LTI EE N,

o EEZYIAIZIEL O EEML LTS EIN,

[A~— U F 2 M aEHT A85E OPCERON/OFF - 47> a 5L H]
A= RUF L NOELRICHDIEFRRF B L LT EEV,

o BREUIDZIELOIERMLLTIIZEN,

0]010)0)

=
===
OFanetion || )/ f0 ()T
I
Play Stop \.[ - ]j
O
> 10
S =

7 x®

sl OERDBASIRNE EL, a3 br—ARy 7 ATEROERAA v F 2R L TIIEEN,
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3.3.10 FEFEBEBIERZUVBREAA VTFERETS

I K OB RS OFEFEIC Lo T, MTIHEFEILR X ViR EAA v F % Casell
HA RIZEDLETREINL TV RN

TRE L. "WAoHws JOEEZITo T ES0,

et vy FAEFICEMEL EEA,

SR ekca

JEFAEIL R VBEAAL v FiFar ba— ARy 7 A RTONHOR— ROLFIZHY F

¥, (FRez%)

L] ©
OO QQDDDD

[ ]

I |L ]

[ ]

©

]
[]

[]

© [
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0ff D

[

(I 1]
Doodoo —
I N
[ o
Qoo © © O ©
L emmeRy v BERL v T
:l : [ - - o o o o o o O o - | o o | | -
|:| = == ool el ool ool ool agl aal ol ac
P | | ] [ - o o o o A - o o o | [ |
IE'I [ - - o o o o o O o - | o o | | -
[ -] [ - OOl (OO (Oag (OoO) |agl ([adgl (Oog) |[ggl (g
- — . OO0 - o | | o o | | ]| (B3 |
|- OO (OO (OOpjOadO| (O30 o o o |
RERLEIC B OETTROE Y REL T &V, BYOZITERY L, Case LWCRESNT
WE9,
Case 1 1. 74 —F X H h0O), A~v—F+ &2 FO)
2. T4 —F & MO, FEFEILRZ (O)
3. FRTOM 0ff Ej E] Ej
Case 2 1. A=— &L MO), T4 —F & MX) E] E]
2. IEFAEIEARZ (0), T4 —F 2 MX)
O O
Case 3 T A4—TFXUHF2 FO), A=w— I H 2 FX),
EEAE 1R 2 o (X) On EI EI




A\ g
'E
© IEWFEIER S UREAA v T OREN RO & 572> T D 5E, EFIEILRZ 2 EH)
BT AR TaA— =0 AGT 5 Z LB H 5720, LTRRERRE L IEFF LR Z P E
oL naEE L T IZEW,
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4. AV B —Tx—R

41 T77vVI1/0

ORy MDD T T D AN—IIMSHAEDSpina k7 Z N HSH V) . FEEME L ABITU T O A S
BLTLIEZN,

ax 7 HE, TV R Ee Ry hOY— U INE SN TWA B — 2B S E 5 7DD ER
L. ar b= EEERELET, UTORNRULZEER 7y —7 L LR UEREHTX 9,

e = Phoenix contact 1404178 (Straight)
e = Phoenix contact 1404182 (Right Angle)
FEARITHADOE vy T, KO EBY TT,

« Schematic Diagram

X1, a7 ZRENENRMT H1/0MRBITRZR D | FELWI/OBEII FTOREZZML T ZI0,

o = XUHERR (3 Z LIN/OUTPUT. RS 485)

SphaeRF 4 7 RBBE~=27/ vl.6 64



1 RS485 A

2 RS485 B

3 Digital Output 1
4 Digital Output 2
5 +24V

6 Digital Input 2
7 Digital Input 1
8 GND

777 T/ONHOERIT, 2aVICRESNTOVET, sE LWERMLEIILUL TOXRZ 2 LT/ 08kl %
1ToTLTEEW,

Parameter Min Typ Max Unit
Supply voltage - 24 - \
Supply current - 2 3 A
Digital output - 2 - EA
Digital input - 2 - EA

N gy

BT, W DIERZRRIL B RAE L RN E ST, Tool & 7Y v =&ML L T2 &
Uy,

Wz 1, V—uhrBwork—pieceN & N9~ 5 R7)

- mRy NOBJREIINEE, K217 X O5EMTITEI2AVRHENI SN TWD D, V— &Y
V= F T BRI e R FOBERZER L ThBEEL TSN,
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41.1 Flange DT ¥ # )L 0utputfiik

Flange®F 2 % L 0utputiIPNPEAETd D . Photo couplertt /17 output THERL STV E
?—O

FUZ N 0utput WIEMELT 5 &L 524 0utput F v o RV OARERIZH24VIC AR V) £, T P F Jboutput Dy
IEEMALT 2 & FH0utput T ¥ > RV OIREETopen (floating) 1272 1) £9,

TV X boutput DERMERRITILL T O LB T,

I S S S T

Voltage when driving 1
OmA
Voltage when driving 5 99 8 B 93 7 v
OmA
Current when driving 0 - 50 mA
Y/ \Ng—
- FTUHX VoutputiTERHIR S ILERA, EORELWHAREZ G L7 EERENT 5 &, Rk

I BEE 5252 L R3H Y £1,

- UTFOIE, 7 ¥ A 0utputhakICE T 561 T9, &2 L CTool LGripperz D72 T 72 &
W, B, mAR > MERZER L CEELTIEE N,

Y

Flange Interface Board

+24V

XZ 50mA max

c
’

A
®
_ ]

SJueRT 4 7 ABRBE~=aT /1 vl.6 66



4.1.2 Flange® T ¥ % )L Inputfi#k

Flange®J ¥ % /LInputld. Photo coupler AJJ CHERL STV E T,
AFI2AVEEHET, BHIEPNEHESIC XV SmAICHIFR S v E T,
T YA input DEKMAERIZLL T O LB Y TF,

0 - 26 Y

Input voltage

Logical high 4.4 - V
Logical low 0 - 0.7 \
Input resistance - 4. 4k - Q

LIFOBRIET ¥ Z W Input ERICEE T 261 T, BB L TANEBELZ SRV TIEE N,
(AR R, w2 > NIRRT L TEE L TS ES0,

+24V
_____ Y
n % Flange Interface Board
{1-|
T 4.4K

————— M

o (7
—

A
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42 avie—LRy 7 ADI/ 0Bk

aryha— Ry 7 ZADT/08FZ2FALT, vRy h&ET 4 —FRUF 2 MMM R = >
FE—=VRy 7 ALDRNWTHEATEES, HFEFEILRAAL v TFRTA M —FT 0, R~y MNal%&
SRR L E BT, BEAY LV A RSV TRY L—, PLC, a VX7~ by a—XponR
v MEEV LR T DB LE kA R EI# SR 2 SRS N TEEY, I hr— LRy
AD 1/01%, UTFTD X926 FETHE SN TWET,

Safety A AN 7 1 7 (TBSFT) (S AL PREELSIE 1T LB 0 e % Pifoe

TV H V10T —lif-7 1y 7 (TBPWR) :

Configurable7 Y # 107 1 v 7 (TBCI1- 4, TBCOL- 4): v AR v MMEEIC LI JEIMA & Bt
7 F v 71087 7 v 7 (TBAIO) :

T a—X AN F7 v v~ (TBENL., TBEN2)

IToORIZay he—ARy 7 ANEHOERA VX —T =2—ADV AT 7 e LTZHD
b(“—éﬂo

Configurable Digital Input Configurable Digital Qutput Analog 10 External Encoder
| |
i .
Protective = ™ PR2 W vcczav M 024y M 102av M 102av M 1024v M outor M outos M outos M out1iz M An1 M vccaav M vecaav
Device N pPr2 M cro M no1 M o5 M im0z M 13 M 1oGNo M 1ocNp M 106D M 1oGnD B Ghp M Encia M ENC2A
Contactin M pr1 M 10247 M 02av M 102sv M 1024v M 1024v M outo2 M outos M outzo M outis M aAnz M encie M Encas
M pr1 M 10GRD M no2 M mwmos M im0 M ma4 M ooNp M 1oenp M oD M 1oGnD B o M Enciz M ENcC2z
- M Em2 W 102av M 02av M 1022y M 1024y M 1024v M 1o6h0 M outo7 M out1r M outis M Aouts M Encis M ENC2S
External M em2 M 10GND M oz M o7 M 11 M s M o3 M joenp M tohp M oop M Gho M e M GND
Emergency g gy, M 02av M 102sv M 1024y M 1024v M 1oon0 M ouros M outiz M outis M Aoutz
Contactin | g gy TBPWR M o4 M noe M n12 M inic M mo4 M 1oGND M loGND M oD M ono  TBEN1  TBEN2
TBSTF DIOP|ower TBCI1 TBCI 2 TBCI3 TBCI4 TBCO1 TBCO2 TBCO3 TBCO4 TBAIO

Connection

A pg

- B OBRE R NHFEOGREZR =012, a2 br—R v 7 X102 2743 SEHBEIZEy
FTEREZY > T 7ZE0,

ST EMEZ TORWEY 2= — O RER TREEE L2 5GE . SHin R T ¢ 7 23
W LEEA,

c arha—ILR Y 7 AOEREOFFIZT 256, IMTEEHERD & HIZOFFIZ LT ZEW,

SphaeRF 4 7 RBBE~=27/ vl.6 68



4.2.1 Z2 B R A JI18RF (TBSFT) D&

Iy hr =Ry 7 ADSafety 1/01F, BREFIZORSTEOICELINTHFEHOER
AT TR INTHWET, ZOMHIHARICE > T o0HEBICH T S TVWET,

o T D27 MExternal Emergency Contact In:#MEROIER A A v F7x EDOIHEEIRICLE
TR E A Pt

o o227 OProtective Device Contact In: T A hh—TFT 0L~ v hp & OfH#E L
LB TR JETE A ifoe

HMER D L2 42358 & DI N TIEAT 25 E1E. LT O L D ICEBERAANEZ RN TLZE 0,

Protective =D

Device —

ContactIn :D
External :D

Emergency —

ContactIn :D

MEOBEEANTIINT R CTIEFRIRBEEDSE . #2503 U T bNormally Closed D2 0RAEIZ L - TSa
fety ControllerBRIENT A/ O L LEBEZIFILLTO LB TF,

BRORE EMIEER EM2HE R PRIZER PR2EER
Close Normal Normal Normal Normal
Open Emergency Stop Emergency Stop Protective Stop | Protective Stop

N gy

© BEPLCTIE W —fRPLCITITHER N Z 25 5 E DN 2N TLIZ& W, 9 LaWGE, 248
(1L OMEREN EFIIEEI S, 22— =2 RA A E 3R CICEDL Z b £,

c BEED I H—OTH0penlZl2 555, vl y MIZEELOT— REREITHE-> THELE L, TBS
FISE 17 1 » 7 OFAOLEDA AAT LE T, EMGA (Red) . EMGB (Red) . PRDA(Yellow)., PRDB(Y
ellow)
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J z=
- EMGA : Emergency Stop channel A(EM1) LED
- EMGB : Emergency Stop channel B(EM2) LED
- PRDA : Protective Stop channel A(PR1) LED
. PRDB : Protective Stop channel B(PR2) LED

A e
l@\

© ZOWETIE. BEROUIN ERBEERE T2 v 7T 572010, BTRERFEEAICH T O
B EORBRTUER D ¥ A, BRESEEETHIT 2 E0EEE % Safety Controller &
72 <L, Configurable®T V¥ VIO {7 1 v 7 OFBHEZ S L T 7Z &0,

SphaeRF 4 7 RBBE~=27/ vl.6 70



422 FTHNI/0 Powerdi T (TBPWR) DAERR

VIOEGIOIX = b — /LR v 7 ADRIHIZ$H HSafety Controller®dF ¥ H )LT/0IfEf & 5 EIR

T, v ba—VRy 7 ZANEOSMPSH LG T 5VCC24V, GNDEIImBEEES N TVWET, b L, = —
H—MConfigurableF P Z/NT/0f & LT FOEBHRAMFHA L, 108ERL o ra—LRy 7
2 L OHBENLECRITIIE, UTORO L 22y ha—LRy 7 ANHOERE1/0ERIC 7
WCEHTExET, (THHEEYyT 2 2)

VCC24v
GND
1024V
IOGND

B 1024v

B 10GND

20 EDOEFE N E I A . VCC & GNDZ 43 BfE L CRIE D AMEREEIR (24V) VIO & G108 - COR A3 7S
WX F A,

vvC24v
GND
1024V
IOGND
1024V
IOGND

llllll

VIOBJRN A SN 5% &, TBPWRIGEF 7 2 v 7 FEED “TOPW (green)” LEDAS AT LE,

A g

2 ha—)LR v 7 AOERDPOFFOYE ., SHBER (SMPS) Z 4 0FFIZ L TL 72 &0y,

J x=

2ALL - DEFR A TBPWRODOVCC, GNDIZ DR W THEHT 25 &, Fl—DSMPSIZ#fi Sz b —/LR
v 7 AN AT AOBRERET 57012, B OERBITSORID 7 2 — B8 E 7,

ConfigurableT ¥ % /LIOD R T2ALL EOEFRNMLE CTHIVE, M FMEREIR (24V) 2VI0 & GI0IZ
BAITORNTLIZEYY,
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4.2.3 Configurable7 ¥ # /L'I/0(TBCI1 - 4, TBCO1 - 4) DERK

o ha—)LAR w7 AZiXInput 164, Outputléfld T Z )LT/0ER SN TWET, LLFTOXO X
FRTUHNL/OF, vRy by ha— W IR E SR WTHERAT 5, “EbSh
7-Safety I0CEE LLZEFEFOANIIHGZE LTHEHATEET,

B vio M vio H vio M vio M oo1 B oos M oo B o1
N 01 W 105 B 109 m 3 M Gio M cio M cio B o
B vio B vio B vio B vio B o002 B o006 W o1 B o114
N 02 M 106 B 110 | I M cio B cio M cio B clo
B vio M vio B vio B vio M clo M oo7 M o1 B o15
N 03 W 07 B o1 W s M oo03 BN Gio MW cio B Gio
B vio M vio B vio M vio M Gio B oos B o12 B o016
N 104 M 108 N2 B 116 M oos M cio M clo M clo

TBCI1 TBCI2 TBCI3 TBCl4 TBCO1l TBCO2 TBCO3 TBCO4

ConfigurableT ¥ % L1/ 0OBRMULERIZILL TO & B0 T,

Terminal NTA—H AR
[0xx] Voltage (BF) 0-24V
[0xx] Electric current 0- 1A
(FEi)

Digital Output
Voltage drop (&

(FYENHA) -
[0xx] ERT) 0-1V
[0xx] Leakage current 0 - 0.1 m
. (R ) '
[Ixx] Voltage (BE) 0-30V
[Txx] Off area (OFFf#E 0-5Y
Digital Input i)
(FTENVAR) [Ixx] On area (ONfEIR) 11 -30V
[Txx] Electric current 9 - 15 m
. (&)

A px

- FUHNT/OTERME TR TE BVI0I0 24V) LGI0(10 GND) -, Safety 1/0[a#% b THh
FREIROMAS UG 7-VCC(24V) . GND & SEf S CWET, T PX AL/ 00T —iF-7 1 v 7 (TB
PWR) 65512 L. > CHERENZ 7 U Z NV0EBRIC /T 72072 0 | SNBSS AR L
TVIO L GIOMGF T24AVEIR 2 s L2 WS ConfigurableT Y Z LT/0NEIERT . 2lridkhe
DT —ZFEmLTaRy FOFBBERAZEN TX57-OFEELTIEIN,

SJueRT 4 7 ABRBE~=aT /1 vl.6 72



ConfigurableT ¥ # )L1/0% — IR TS HZNT/08 LTHEAT 2546, EEAY L /A F2NLT7 0k
S IRREFEEMR OBRE), JUIPLCY AT AOJELEERE & OfF 527y Ekkx Ie FIETIEHTE £75,
ZOX IR EEEATLHEILTOLEEY T,

[Digital Input]

e Dry Contact AJJ&%T DGE

TBCI1~TBCI4¥+ 7 11 v 7 OVIOWE+ & Ixxdi+DEIZ, SwitchXiXContactZ 272 < HATI, 4+
SRR DO H TV L —I2 X » T DOpen/Close 721 TET 5 7= 6, Shiliiies & BXANTHB S
nEJ,

Dry Contact Connection t ontroller
I MU Safety C

vio — Vlogw) Board

o1 & [m [KZ Mo TBCI1~TBCI4
L]

T 1
© - (
11 LT

LY
N

- - GIO
NPN output PNP output

(Sink type) (Source type) ’\J
with Relay with Relay
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e VWet Contact A\J &% T D56

I EI R ) D BEEREDOE S 22T £ 3, HTHMIIOH J1h3Source typeDiFE, 24V/0VOETE %
ATTENET, HFEEHEOL123Sink typeDHE, U L—aiBINL T24V/OVEED AN 5T 5
ZENTEET, BEATOLGEITEENRNE L 7257280, JNEEasCo/MBIC B S - BIR & &
F B Dground THEER SN TIUE R Y EH A,

2y Wet Contact Connection T\

@) (Voltage/Current from Ext. Source)

~17) o

I
a ] fm [ TBCI1~TBCl4

T 101~116

Safety Controller
VIO (24V) Board

~— —

PNP output Pushbutton

(Source type) / Switch
<« = (13K

Y

= J_ Common Ground GIO $
NPN output -

(Sink type) f'\J
with Relay

SphaeRF 4 7 RBBE~=27/ vl.6 74



[Digital Output]

A 2 BB 5 56

TBCO1~TBCO4EH 7 & » 27 D001 ~016%1 & G101 DRI AT & 45

- DY T3 RIAE THATE 92, EEOFEE) AT RE /BB it i

SNDHTERHY ET,

fed 5 HATT,

(TFEEE & ARTIC K - THIBR

THHEY YT 47O ERBYNEOEREZHB L TT VX VT/0DEIRVIO/GI0) it 2521 55

A, VIOEMITR RAE THATEET, b L. AbECAZB2 2ERNSMLELLE .

T AT

JORT —iiF 7 1 > 7 (TBPWR) DT 3 # L T0DEEIR (VIO/GI0) & PNEREETR (VCC/GND) 0 ] D $%#st % fif

Br L. SMESOFEIRIIAIEE & B L 72 1T T2 0 8 A,

Safety Controller

S

Board FUSE 2A vce
24v SNP R
TBPWR P
Ly ] 24V
vio / SMPS
YI1G6ic ———~
Digital 1
Isol?z;tor gl:‘ A
& 001~016
Logic 1|
Voltage Source -
Output L
o
TBCO1~TBCO4 A
D
J7 Jei0
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e Negative common & Sink type D ASi#eER & o7 HE

FRATOOH % Sink typedD A SR & 7 <A TBCOL~TBCOANE T-7 & v 7 DOxx¥i T & 5+
e D N 151207 X GLOZ A #E DNegative commontZ D72V CH@ D ground A% L

—a’_‘O
Safety Controller .
Bé q N External Device
Oar FUSE 2A vee
~o— 0]
24v SN
TBPWR| ]
V] 24V
vio_~  SMPS
Ly | éo ______
Digital m) -
—> '50'8‘;“” 1 001~016 Negative common
Logic 1 Ixx Sink type input
Voltage Source _
Output [i[ 3
TBCO1~TBCO4 x
Common Ground ‘(K-‘r
J7 hd COM(N)
Glo

e RT 4 7 AREBE =27/ v1.6 76



e Positive common & Source typeD ASIHER L o7 HE

TBCO1~TBCO4+ 7 7 7 DOxx¥fi+ & GIOMF DI U L—Z 855 LT, MRS ICBE R DOTE T AT
FREEELET, LEIZX > T ERIGEEZ RS RN TEET,

Safety Controller ,
Board va I‘I\External Device
FUSE2A | yee
24v ﬁ[-ffD} comP)
TBPWR Ko
=Y 24V (F [i[ 3
I: vio_.© SMPS\= -
) _'ao ______
¥y
Digital ﬂﬁ L
Isolator A
— a | oo1~016
Logic Lex Positive common
Voltage Source Source type Input
Output
TBCO1~TBCO4 N
J7 N )

A g

+ GeneralT YA /VI0E X, = b —/LR vy 7 AOEFENCH 2o 7 —H, 1B
077 ADOFREICE > TOOTHIEIN TR+ Z ER8H 0 £9, LEN-T, aRy MEE
DENMERRNC Y A7 52 EE L, TP Z NVEFIOOFFIC L D 1EEH O Tk, TV 20
A OBARCREZRIC L D REUL T —72 &, BN 27 BN THSHA5E6, L3RIl eZ e
HEE RS> TLIEE,

* General T ¥ X )VIOITH Bt T2 DT, 25— 5 IO 2 — b, BB O #2222k
RROMEREZFL b D70, BREMBTHERTHZ LIETEERA, BEBBOPEROL
R BDOANBANLE L GE . BT 0 —F XU T2 ZHE{b ShizSafety
IOICRRE L THEHA LTS 72 &0,
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ConfigurableT ¥ % /L10% Safety 10& LTI 284, 001 & 002, -, 015 & 016, 101 & IO
2, .. 115 & T16ICHEE L7 — 2 D100 &Rl —Z 255 T EHIL L TAHATEET,

LR O M 5T (TBSFT) OB A MG T1%, #EAEEOEFIZR > TR T 9728, Safety
TOCRE SNz Input X, BIEHEDE 5 OERN T X TTE EJ, Safety [0TRE S #1720utp
WEEEE M A LETR, LEARES. AAFIC) L—% 8 L CEATFEERO D AR T 5 2 LR T
xFET,

KRR S LT A FEOBIIL T L Y T,

*  Safety Al C, ERPEORE ST THLIFF AL v F 2272V THA]

Q Llwo

‘I/:F/ = 0

VIO
102

»  Safety At T, BEREDESZTHDLFA M—TF » DIE5 %72 T (35@Ground)

ouTlL M vio B oo
'M 101 B cio
0””'1: vio M o002
102 B Gio

B vio BN ooz

| _IRUE B cio

B vio B oo4

o 04 GIO
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4.2.4

7 Fu Z1/08F (TBATO) DR

aybhbe— Ry 7 AFEBEE— FXIERE— FTRETE L7 u271/0 2 a2t LE
T, THu /0 CEREIT AR AR L CEBE/ERAE LY, T a sSEE/ Bk
TEHRELY—SIEEDANEZT L ENTEET,

T v 7 AN DM & B R IRFERT 5 72012, IROFHEEZ ST L TL 728,
. V)V RIBL L7 —T VIV A A ST 2R LT Z&E W,
o =TT —LRiFar ba— Ry ANETOBERE 222N T EE N,

o BIREZFITMHFMNICTICH L VEUE TRV, T r J /0 I IXERE— FTEBT 5
AL T<IZEn, B/BEOANET—REZY 7 by =27 TERTEET,

7 uZ1/0 - OEKRIIERRIZLL TO LBV T,

Terminal NTA—HF AR
[AIx—GND] Voltage (BBIE) -
Current mode
analog input [AIx-GND] Electric current () 4 - 20 mA
(BHte—F7T [AIx—GND] Resistance (#&¥Hi) 250 ohm
Fu 7 AH)
[AIx-GND] Resolution (4 fERE) 12 bit
[AIx-GND] Voltage (BJE) 0-10V
Voltage mode A
analog input [AIx—GND] Electric current (BH) -
(%E:E:— rF7 [AIx-GND] Resistance (J&H1) M ohm
Fu ZAH)
[AIx-GND] Resolution (4 fEHE) 12 bit
[AOx-GND] Voltage (BE) -
Current mode
analog output [AOx-GND] Electric current (FEft) 4 - 20 mA
(%{ﬁ%_ F7 [A0x—GND] Resistance (3EHL) 50M ohm
Fu 7 HH)
[A0x—-GND] Resolution (4 fEEE) 16 bit
[A0x—-GND] Voltage (BJE) 0-10V
Voltage mode A
analog output [A0x-GND] Electric current (FBJE) -
(‘%}I;Ef— r7 [AOx-GND] Resistance (H&Hi) 1 ohm
Fu 7 HH)
[A0x—GND] Resolution (5 fERE) 16 bit
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i B/ ERAT

TBATOM 7 1 v 7 OAIxSa 1 & GNDEGT- DRI, MBI B EIE UL ERGEFRANSINET,

FHAROH NP EEDOHE 0~10Vd01n777)>]\77é2hi¢ FFHES OB A NEROSBHE. 4~20mA
BEDANNTEET,

X TR @u“jjﬂc.ﬁ(aa JE/E LT, FovF_ Ao hTavrba—LRy 7 ADT )0
T AN &7EBE Y ERICRETHIHLELRH D £,

A% Safety Controller Board

0 ~ 10 Vdc

4 ~ 20 mA

— (1 ]an-2 >

+ _ enresl > aoc
Field Output | O TBAIO
Ex)PLC, DCS,
Sensor ? _
L1 ] enD %7

o /B )

TBATOYH 7 1 v 7 DAOx¥i1- & GNDIG 1~ D E] T, IMMH B E X EREZ 2 M LE T, HFH

FOANNPEEDE S, 0~10Vde 552 M LES, HTFERSOANBEROE . 4~20mA 55 %
HWhTEET,

X AHFHEERDOATMER (BLE/BERICL T, ¥y TFRUF o hTavrviae—JRy 7 A07 R
TN ETER XL ERICRET DLERNH D ET,

A

Safety Controller Board

4 -20 mA
0-10Vdc
Aot~ 1] —
HRRE
4 - 20 mA
1ouT + | Ol Field Input
DAC N\ EX)PLC, DCS,
<€— Voltage & Current TBAIO - O Actuator
Combined VOUT
Hetme GND

0-10 Vdc $

e RTF 4 7 ABEB =27/ vl.6 80



4.2.5

T a—% A J4mF (TBEN1, TBEN2) DAL
Ay bRy 7 I 3 —Z & AT & D TBEN2fb - & feflk L £ 97,
T a—XDA B, ZHABAN S, AJJEEIVdea FEHEL LTHT - FLET,
£/, SHIZa v _RT7 OStart Y —E LTHEHTE £,

UToMIZzrya—=2L b =0T 26T, B2EICLTORNTIIEEN,

o EEANOEMHEREKRBHEGETH7-DIC, ROFEHEAETFLTLIEEN, /A4 X%
BT 5770, = VR EY AR T A —T L E2FH LT EE N,

o T—TNY—LRiEay br— Ry 7 AREOEMEIZ RN TSN,

e Incremental Encoder A, B. ZfHD#&ki

Incremental Safety Controller
Encoder Board

24v 12v

—4—  FUSE/1.5A
+V vce
& Low P
ow Pass
EJ I I Filter »-CPU

ABZ E1A.B,. Z
TBEN 1~2

" ~
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o SHANDEHE., 7ua—T7 4V TIREEZESTEDIZE Y —DFHEICL > TILT >
7. TN E T B E RN TL T E,

e NPN Sensor®#fi

Safety Controller
Sensor (NPN) Board

w J\ 260 12w

+V PULL - UP vee [ FUsE/ 1A +
Low Pass »
1 lj I Filter .

out E15

TBEN 1~2

av GND

S N

PNP Sensor MD#ki

Sensor (PNP) Safety Controller
Board

24y 12v

vee ] FUSE / 1.5A

TBEN 1~2

W

Low Pass »
out E1S Filter eru

I ov PULL QUWN GND I
" ~
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4.3 R hNU—7 O

gy bha—LRy 7 ANOIR Y N U — 7 iR & DR T, 7 v 7 by, TCP/IPE. Modbusi
fif, E¥VarvrY—ofANcEEd,

UTFOROR Yy 8T — 7Rty — 7V a LA E | Ry RT—21Z20B 0 7,

DOC

oG

P
|
|
l
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43.1

SEREBERNE - EVa vk —

nRy hEEYarbrt— WIRMERIEHDY A7) a8 L EHATEEd, *y hU—2%0L
TEVarvrb—ollEf Rz 0Ry MIEEL, 2Ry FOEEMGS L EHTE £7,

e B Vg U —DORE

B EEPERORE

Fy NU—=J %4 LCEVarerh—DllET—¥%2uRry MIUrETHHIC, EE
IDLANAR — R 285 L T HTCP/IPEIE &= L E 3, (LANR— b4 3% v F U — 7 it
MR TCP/IPHRIEHEHR O 0IZ, BV a b —DIP7 KU 24192, 168. 137, xxx#kiZgRE L T

<

ZE,

B vVa MEEORE

Y a ko —%RHL THRMEZRIET 2720120, BIEXNSEMIRICTT 54 A—
ANk ars 4 — ?/7W¥ﬁﬁgfﬁ‘t/a/¢¥®§ﬁikmq/ﬁyﬁﬁ@

A=

=R L ERORES 0 7T L EFH L TEMLET,

B AEF—FDT7r—~v NRE

EVa b —0lET— 42 v Ry MERICHERT 2201003, e Var-aRy MEBERHOX
Y U7 L—a URMETT, EUMREIIE Y a v — $%®ﬁi7u77Af\$m;ﬁbh
HEHCLTLKESN, EVa by —0lET =4 71—~y MIUTOLIICREL, vRy
MIEE LT 72D 84,

7 F

v b

pos R X s y , | angle |, varl |, var2 |,

pos:{ET — & DA X — hX53T (prefix)

X BV a e —THIE Lo W RO XA fE

yiEY 3 e —THIE L2 RO Y AR E

angle: ©Y a & o —THIE L7k o [Blds £ A

varl---varN: B = > o —CTHIE L 72RO BTG (. IR O~HEE/ R BRAE)

ﬁﬂ) pos, 254.5,-38. 1, 45. 3, 1, 50. 1 (fiBH:x=254. 5, y=-38.1, angle=145.3, varl=l, var2=
50. 1)

c BRY bR TTLDORE

vvartr—LtuRy NEOWEMNBEOHRE, BV a2 —BROBREEENTET L
H, EVarbr—EEMEENRTELILICaRy a7 8RR EL TS EE, DRLOD
oosan Robot Language) DA E Y g o —E2FIH L T, BV a v —ogsk/@E/ o
VRR—NRTE, T4 —F R F 2 FDTask Writer ClMHEREAEN LT A u /I AT
7,

DRL (Doosan Robot Language) DAERE Y a vt o P —HEREICT 2 LWVWAR L HAHIER & %,

s 5 IS a TV TCHERTXET,
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4.3.2

SR EEE DS - DART Platform

DART Platformi%., Windows OSEHZDDesktop=CLaptop b THEENIT S Y 7 h v =7 T9, Contr
ol Box & Desktop/LaptopZLAN Port Tt L7-%%. DART PlatformZ &4 UL, 7 1 —F
YHEIDBIRSTHT A —F N F U hOT X TOMBEEZMAT S Z L TEET, Z Ok,
Control BoxPN®D FALHIEIE & 27 T2, LTDO X 9 BRERENVLIE T,

IP Address DRRFE Kk O\EEHBiax €

B HEEEROBRE

Laptop#Control BoxDLANZAR— R IZ-2>72 XDART PlatformZ B4 Ui, BERED 7= DCont
rol Box IP7 RLA, TALHIEED N—2 a AEHCa Ry o U 7SN HEIIC
BMEBEINET,

B LI-vweRy hov ) TETE®EIR L CEE A ¥ o & #1X, DART Platform& NLHIHEEE &
OGN ITOI, B Ry NOIEFRMEHANTCED o0 7,

HRICREN B 255X TRROFIRIZHE, ZNTHERNS TX 2WGAE, B 3Y
—EREYEFFETEBHWAEDELTEEN,

1. ¥#5t T& HControl Box IP7 RL A, FALHEMED N— g UEHRED, vRy hDOv
U7 NVEEOMRBRERENERINZWES  FHRZ 2L TEHBRELZITV., LROFIE T
LTI E N,

2. HHAX L EMLUTHMBTX 24, Snart Pendant*dF3 & F4% — %[RRI 3FDRILL LR
LTCT 74V FOIPIZHIEME L2tk ERLOFIETER L T2 &0,

* Optiongh THIIRDHE AL A[EE

Select a robot serial number

# Serial Number IPAddress  Controller Version

1 00000 MY 192.168.137.100 v.0.0.0
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4.3.3 ModbusTCP SlaveDER<E

SH e ART 7 ADModbusTCP SlavefhElLx, v ARy hXFA—FDE=HF Y 7 General
Purpose Register (GPR) (4. 3.6 General Purpose Register (GPR) D{FH %25 %E) Hfe 2 ViR
—hLET, ZOKEIZ., Ry MRS EFICEET 2B BBIICBRG T D HERE T,
2—HF—lFu Ry MNHlEEOMaster D IP % [A]—H IR IC GO T LEHTIIEREDH » £+
Moo

J x=

BEHET/0 Tableld, BIO7 7 A& LCIRMESNET,
© GPREEREZ(H 5 7= O DDRLIZOWTIE, el S I v P~v=a T e TR0,

4.3.4 ¥L3E7 1 k= — PROFINET I0 Device(pnio device) DERE

e ART 0 7 20w Ry MBI, SMBOZEE (PROFINET 10 Controller/ Master) TR
I~ DParameter & FisriAdr, —HRDT — & ZZ5H T & HPROFINET 10 Device (Slave) #re%& AR — kL
x4, W, eRy hXTFRA—FDFE=HY 7 General Purpose Register (Bit, Int, Float) - 4.
3.6 General Purpose Register (GPR) ®fEFH #%3), PROFINETDFEM ILwww. profibus. com% Z &R
<TZEW,

4.3.5 ¥LiE v F 2L — EtherNet/IP Adapter (eip adapter) DERIE

e RT 0 7 20w Ry MlEE I, SMB O 2L E (EtherNet/IP Scanner / Master) T
2R v b DParameter & HiA A, —ERODT — X % IS CT& HEtherNet/IP Adapter(Slave)
HREx AR —FLET, W, ARy hXTA—=FZDFE=41Y 7 General Purpose Regis
ter (Bit, Int, Float) - 4.3.6 General Purpose Register (GPR) DfEfH #% %), EtherNet/
PO I Zwww. odva. orgZ TSR 72 &0,
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4.3.6 WHESe harofEH

PROFINET 10 Device(pnio device) & EtherNet/IP Adapter (eip adapter) OFEREIX. fHllfE%
Z AN EREN T D BRI BEMA L, MasterdE @& & ORERAIREE L /s> CWET, FD7D,
RREZEHAT -0l aster & OB L ORREDLE L 720D 97, MasterZE@IZ X - THF
PENRIR D20, ENEMHR L TOLOLHEDLIMERH Y £7°,

7 x=

PAUF CitIndustrial Ethernet® 7 REFA T OREIZ DWW TR L £ 97,

« Shhe ARy MO Industrial EthernetiAEIX, BIRDASICA >4, TCP/IPA ~_— A | THk
BEMFEITEIND =0, VT H A LAERRIZTFR— M LEREA,

c AROEBICH N EN AT —FITFHE (pnio, eip)Fl—THA, B8Ry MCANEINAT—F T
WEMNFE—IZ 72 > TWA T T, HET e ¥ A, L7=2-> T, pnio controllerm b &
N7-7—Hifeip scannerOH T —4% LRI TE A,

* pnio, eip®io tableldHIDILH (LZIFIRM) & TSI TZE W,

4.3.7 General Purpose Register (GPR) DfE A

GPREEREIX., = — V=2 MEIIG L TERL THEZD LI, HOMNUOEFE I Nzpnio de
vice, eip adapter® A€V —fHIKTT, ZO¥EZFIHL T, HOEHE LRy FOM
Ta— T I ORY L) ATEET,

J r=
GPREEAEIZDRL COZRMUE X 41, (DI HDRLIZLL T O & 59 TF, DRLOFEAMIIProgramming ma
nualz Z&E L 120,
- set_output_register_bit (address, val)
- set_output_register_int (address, val)
- set_output_register_float(address, val)
- get_output_register_bit (address)
- get_output_register_int (address)
- get_output_register_float (address)
- get_input_register_bit (address)
- get_input_register_int (address)

- get_input_register_float (address)
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5.

5.1

5.2

Ry FOE— R EREE

2Ry hOEEIE— R, 2—F =B ALTrRy NERETLFEHE— L, =2—F—DfA
mUCuRy FAEOEEIT S BT FAH YD £,

F#H)+— K Manual Mode)

RAR Y PR =P —DEHER RN AL > TEBI T 55— T, (FBNCEDLI RS v %
AL TWDRETOHRE Ry FREIE, REZUPLFEBT LRy MIFEIZ LD F

kR

o FEIE— RTIX, B ARy NOREFEIZHE > TTCPOBENHEE A3250mm/s L T IZHIBR & 4L
7,

. U 2 7 Sl OFEF:. 3-position Enable SwitchBNMERBEAITIZ., VAT LAEH 0/
LD WCM > Robot > Safety [/OAX==—%3 L T . 3-position Enable SwitchZ#kid
HTENTEET, ZOHA. Enable switchWNHHNEAHEFT 5L, FEE—ForAy b
BELV—RA U NA[RRIZ2 Y £,

FH#)T— N TidWorkcell Manager Tk v kDRI IZRT T A ELX L7- V. Task Buil
derX°Task Writer CrARy NDX R T I I TR ENTEET, £/o, vy b2
BEREMEBZ 570 EOBATIERRBIENTERWGAIL, EFRIRETENT 720
OEIEREEEZHEHT L2 N TEET,

H &&= — K (Auto Mode)

2Ry M= =D AR LICEENT 25— K TY, ZOR, viRy hOFEET—F
—DEBEN RN AN LIS —ER T FEMa 2 HEE, Va9 073N T0nH XA %
FITLIZD, DNy —7 2 A EFEITLE T,

Task Builder<°Task Writeril k- T7u /I I 7 ENH AT &3 —F v )LE— R TH
FEL7ZD ., U7 AE—RIZL -2 TEITTE, vhRy hOY—)LOEEE ELO BB ER
REAMHTLIZENTEET,
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5.3

E— KBDOREE 75 LEDD H T —

7 5 ' YLED

o T —F T EAER DEEAIREETT,
e Workcell Manager, Task Builder, Task Writeri(ZJ > TC
THOZ kL

VEEREAZRE LT, XA Ta T30 7 %1TH o
Manual Ready NCxEA %
e SOS(Safe Operating Stop) CIEIRKELZE=X ) 7 L&
j"o
Jog/Move o Va A AL TRy MEETIRETY, T I—D JEIR
Manual s T4—FUTIMBETICY =Y o L—¥ — % FCHEHEH Y oy
Handguiding BHIRRETT, VT DR
o HIHRIETT,
o (G IHIRAE Tl - TCPH E BE LIS O 22 2 BT RE D MR bR < 4
7 —D
Manual Recovery Ready nEJ, 5
e S0S(Safe Operating Stop) TEILREZE=Z) 7 LF
j‘o
Recovery o fBIDT g FEFIH LT, Z2etifREZ @2 T2 IREN S K fZa—DK
Jog FHEET, W
Recovery o YoVba L —X—%2FCHEHEENL T, LafilfREsEx A ZBE—DR
Handguiding T2REED B HRIT B F 5, W
o (RFEME IR, ZAH|REEE 7 EOBH CEIE L7REET
j—O -
Safety Stop e SOS(Safe Operating Stop) CTEILREZE=ZV) 7 LF ghals
ED
o PR IL, FEFME 1L, AHIREEE s £ OBEE TServo 0
Servo Off IEL72IRRE T, LEDOOFF
e STO(Safe Torque OFf)JIRAEL A U T,
o fEEJENMEIRIETT,
o FEWFREROEE, v =tz L —F —~ OB/ 24 L
Others | Backdrive WIRIETT L= ffERL . FORAR Y FEAILET L LED®OFF

WTEET,
o TL—F% b ) —HAiE LRVIREETER y FEHT L,
W EE SHTH T 272DEREL T EE,
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N

Auto Ready

WL

o HUMEEAR—ZANT, T4 —F X Z 2 rOUIRY T

JvE— NIATHH TdH HIRETT,

FATARG T & Z A7 Ta T APNEITSNET,
BB TR U A b BaifEERIN i )
—VPFERRSNET,

77 VLED

RKUA N/ 7V
—

Auto
Operating

B AT TS T APNFEATHOWREETT,
HMEEAR—ZANTIIRT A b, BEEEAL—2N
TV = BFRRENFET,

RUA bOSK
/
7 =D

Auto

Handguiding
Ready

B2 T ST BEATHNC N RHA T ¢ TS
EEETLESEATY,

VESRE DN RTAT 4 TR BT ETRHELE
ﬁ—o

S0S (Safe Operating Stop) TIEIRAEAE=X 1 7 L
i j—O

TV

Handguiding

NS RIAT 4 o TRS L TEAR Y ROR—ZN
EHTEZDRIETT,

{E k1%, Safety 10CManual Guiding StoplE 5% AJ14
% &Auto OperatinglZBl WbV | fif CH A7 T a s
TLEFATLET,

T DK

Auto—measure

T RET =7 ZOELEZ BBRICHIET D RET
o mAR Y FOREELRRENMER S LD T2 OER LT
<&V,

A —D 5
Ik

Safety Stop

PREEE I, ZZemPRIEEE 7 & OB TE I L72IREET
R

SOS (Safe Operating Stop) CTEIRIREEAZE=X 1 7 L
ij—o

A Tr—

Servo Off

PRAEIEIE, FEREIE, ZefIREEE e & Ol T —
RA7 LIIRIETT,

e STO(Safe Torque Off)fREEL[R U T,

LED®OFF

S RTF 4 7 ZAREBE~=27/ v1.6
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6.1

7B E R RE
o

SHhowRy NI, Bx RE2TERERKE - Z2BEEOERNA VX —7 =— A &fEH

L Ca—H— LB A CRGE L. BIOBBCCBIMREEE I CER T 4, FLEEKDOE

THSRE & A v H — 7 = — ADOMEREIL, IS0 13849-1 T4 %Category 3, Performance Le
vel d(PL d) &. IEC 62061 C#iBi 9 DHardware Fault Tolerance 1, Safety Integrity L
evel 2(SIL 2) &¥fi7= L CW\WET,

J x=x
S BMaRy FOT IV =g A LTV AT AREEMT o2 U RV FHRICE-
T, BEeHOEL A L X —T = — A5 HH L TEERLZHBR L, ZODI2
FERERIIAR~ =27 Va3 L TSR LT EE 0,

s B8Ry NOREVAT LNV AT ARMEIHERT D LT IZIEFE LRI OB
720, fEE =R Lz, 2y he— VHBEARREDON— R =7 ORE
DEI SN D EIEDFEONT ICAZ— N LET, —FH, BAR Y FOBEV AT AN
LAREAIIEE B THPIOEN Z BT 5 &, T ICIEFEIEAL v TFRHENTD
REEEILE S EZ AT &SN, INTOBENEmMI N, 2Ry OMESHEE,
EE R EOYBRR T A — 2 PERE LTEHIIMEEZ B 2 7258 XL EREA =2 —D
BT — FREICHRESNIZET— F TRy b&2EIESEE Y, ((FEia%E0, 1, 20
2 HIR—)

- Wk Ar— A (2255, TCP Force Violation) ICEI L Tik. BEE SNV /MEXW
ARy FORIZAENEEE HClampingRi A BET D721, A N2 MREAER RS
0. 26FPRIZN NS LT, vy M2k SE 505k — &35 Z &2
T& %4, RSHEE—R)

- Lo T =W MTERCE AR D a R v R OMEILT D F TOREM L AZIEFEREL, A
~ =2 T IVOFFEC. A5 IR BREE &5 IR A SR L T3V, VAT ARAHEDTH
YRZFHMLIO—EE LTI ORI ZBRE L2l v E8 A,

CBEREA =2 —T, [ aRy N/ TCPOBX ZHIRT 57D HTE A0 A0
AREEEEZRTETEET, TCPIX, N7 7 oL sIZTCPA 7| v hAsnb
STfEZELETS,
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6.2

RETERE LR

Shiie AR b o IEFEEE,

REZMEH LET,

Safety Fu
nction

Name

Function description and Failure detection

(&S%m FRTOJointE L 2 —LDE—X —ERET IER L, 7
we OFF) L —&E8h72 0 Tl LE 9, (Servo Off)
< jw\“fo)‘}oir}tig%j([sw:i@zﬁ L:Cﬂ:@?‘:?’ﬁ\ E— X —DER
(Safe B L TT L— X2 {FB L TRIELET, (Servo 0ff)
Stop 1) IR I SRS IEF (2T 2 T X, STofE
iz FEb v £,
- #&T@Joi{lt%%kﬁﬁﬂlﬁﬁ LTIk 7z, SOSfFILIRAED
(Safe E=F U U THERRICEID B £9, ‘
Stop 2) fE R IC R B EIE N EF IS T R T UL, STofE
1IZEIY b b £9,
<&§Ew B—Z —EBFEMSEG S, 7L — R 2EB) L2V IREE (Servo
ating Sto On) CHUEDNLE Z#EFF L 7,
o) IEH TRUVIEZEAEM SN D ESTOICEI Y b £97,

Safety Fu

nction
Name

Emergency S

Stop Triggering Event

T A —=F A Z POFEFEILAA v FRHER

e STO or S

top TBSFTDEMG -\ #2#t S LT IERAE IR A A~ F 23 S1
LY Wiet x
Protective | TBSFTOPRUfi 1T 8 S AL 7- RS E N BB S vz | ST0, SS1
Stop e or SS2

e RT 4 7 ABRBE~=2T/V vl.6 92
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6.2.1

FEHZILEERE

=P TIEFRIINZ T, VAT LEEIETEAIEFEIERY CE2EATHZENT
TFET, EFRWTIE, FEFEILERY 0T 4 —F XX b, A= XX DO
ZHAIEFEIERZ AL TUAT AR T IITEIELTL &N,

AE

- FEFAEIEARZ o DOBE . SSHEIETE— RAdefaul tICERE SN TWET,
C IEREIER Z AR REEHR D (2B FEEEIEEE fERR T E £,
CIEREIEAR A UNBINTTRERGE. VAT HiEIToTorbary be—Ry 7 &

AT 2 ENTEET,

C HEEFIRE ) R 7 BAOGEE LT L TIR 6T, 2RGEEE & LTHEM LR

L7y FHA,

CBMOIEFAFILARZ i T D MENHLH5EIE. vy b7V = a Dl

27 G CE A RGE LT IR Y Ft A, LR S VIXIEC 60947-5-5% 145F
LATHIZR Y A,
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6.2.2

6.3

PREZ 1L HERE
LEEIEE DO BICIE> T, Bl v &I TE D R#EE ILEREMED > TV ET,
FEEIEE OBFICE L TiE, 4.2. 124, 2.3 2B L TL X,

KEERERIEEE

e ARy ME, VR ZFHEIC L D U R 7 {EERTE & L THEH T 2 e ek EREEL
AL 7, BEGRERENEI T D HIRMEIX, 7« —F ¥ ~UidD WCM>Robot>Robot
Limit TRETEET,
C Vadr MEEOEAR(SLP) ¥ a A > b O K[l IR
s Vadr MEEOEAR(SLS) 1 ¥ a A v b O K[l R
- TCPOONLIE/ J5 A1 B « [ELAZZE[E] CTCP O & /7 61 R K OVES 5L
AR, HEOMVESERE W RS, (R I0EE 1L E
TR MR RGO AR, 2R N IR i ek
- TCPOMEFEREH « TCPASENE AT RE 72 Fie KA Bhiek BE il BR
- TCPOA IR« TCPIZIN 2 53 5 Fe KA Sl R
- RGN v ARy M T — A0 HhHI ) b v IR
CEBEEH  aR Y BT — AT A B35 Fe KMomentumifil [
- BBV SR - Ry T — AN D A REN IR

J x=

- KBRS RAHIMEIL, T4 —F~ &> MUIO WODRobot>Robot Li
mit TRUETE E

- RAHIBMEIL, B I 2 BIAAT 5 AT, AT LIk &0
(i, MNP B NIE, BRE LRI L B % = L 8% 0 £,
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Safety Fu

nction Stop Triggering Event Stop PFHd PL, SIL
Mode
Name
Joint Pos
IUon Mo, RESRERREEBR LSS | O
Limit (SL or SS2
P)
Joint
Speet | Mo, RESERR LB s | O
Limit (SL or SS2
S)
Joint
Torque LENZMZ 5D b7 23, P b= [RFME % STO
Limit (SL | iz 72454
T)
Collision | ZHIM X HID b2 23, 5RE S HTZBUEER] | STO, SSI
Detection | ZHDIRIFE%Z B % 7256 or SS2
Tpcops/ioiboont TCP/Robot730perating Space’»BAMI S STO, SS1
Limit TCPA3Protected Space#{=I[L L7=%HE or SS2
TCP Orien | Tool Orientation Limit ZoneWNIZF CTED L= F ST0. SS1
tation Li | [A] & TCPO M DZEN, fRIE S ALTIRFUE A 2 72 ’
nit PPN or SS2
TCP Speed | yopo e s, it & A= IR 24 2 7- 55 510, 551
Limit or SS2
TCP Force | TCPIZAME M HINZ BV D JJ03 B E S AT R | STO, SS1
Limit BTG E or SS2
Robot Mom ST0. SSI
entum Lim | Robot DEBEN, XE SN RFEEZ B 2 =855 or, 359
it
Robot Pow | Robot DFEMEAI/ X T —3, BE I NT-RFEZHE % | STO, SS1
er Limit | 723& or SS2
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6.4 RHEEBAHT

SHm Ry MIEeREEEN LREEILE S, INBIEFEIE R D AJ], 3-position Enable Swit
ch’p ENEE TE DRBEMATIA v 7 — T = — 2% U E 9, NEROIREE & SEI N D15
FTELRETERN A —T7 = — AL F 1,
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7. T
7.1 ERRFOTEEEIR
\ A mE

o WHEEMTERyY FEEAATEBET DHAICIE, BB LZGEATICRE LT EEN,
BRDOLWVEATNIRE LIZ5E . BEEMONEAER > TRy MIEENELD
ZERHY FET,

o WRELFTIZRR Y MEZESLEAEITE, vy DU 7y 22 NPLERFRHICE D
LFCEMf LTS ES N,

o AL PIR—AR Y I AT FEEOER > FEH 552 A TBEIL T2 &0,

o BARy R ba— ARy 7 AEERT HGEITIE, ELUWEREHER L CGERL
TLEEN, 9 LAEWEA, EXMOF RSN IEEEAI ZERH £,

o UTT 4 TREEEFEH L CGERT HIHAICIE, TXTOHIREOREOY 77 4 7
Fadt 2 #sF L CEMR L T a0,

o AT ¢ 7 AVTERERERICEAE LB L TETREZA I O TIE R, =
— W= =a T VOB ESEIC L CHEl L T30,

7.2  aRy MEREEOLS

2Ry MEREFOWEEBILITO LB TY,

Model J1 J2 J3 J4 J5 J6
A0509 (S) -180° 0° 150° 0° 25° 0°
A0912(S) -180° 0° 160° 0° 20° 0°

7.3  AERY 7 AOHER
EEDTZOD@EER v 7 AT T D LB Y T,

A0509 (S) 755 mm 450 mm 545 mm

A0912(S) 986 mm 452 mm 545 mm
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8. AVT TR

VAT AD AT F L AEEIL, BT R T ¢ 7 ABEE LAt Il e R
I AL TITI L OIC LT &N, AT F U2 E¥EIL. AT LA {E¥ErTHe/REE
WCHEERF L= . RIEERAE U BAIC Y AT AR EEFRERBBICE T 2 L 2 HE L, &
BEOMEELTZ T Tl VAT AT AMEZZW T A 1EEE TEARE T,

AT AEERITIL, Jx&%%%%hbf%év«whmofwéﬂ%ﬁbﬁfh
X720 £ A, FRRERHIECY E XTI O EEZ 2 HUE 2 0385 L2 T e 637,
BIZET 2T R TOAREMEZ —HICRER L iz v 84,

BARy FT—AXE 3 hr— Ry 7 ZHEET DT, ST IROZEFHE T,
BEESFLR2TERY £/ A,

o AUTFUAEET, VT N 2T OBFELERTILTOEEMEFL TIIEE N,

o EREMCRKENAE CT-ATiE, B4 EREL & R URRER Sk e R T ¢ 7 A D3GR
ToEBEh 2 L TA e LT 7280,

o HMERHLUI-L, R LUIEEITSHUe R T ¢ 7 AR LR T IUER Y 8 A,
o EEEZETLIHRIT. BeMiEL L) ERBIETIEIN,

. EENRELELT, BRy kAT LRI LT 7 A L SR TR L
TSN,

o BRI —TNESBEELT, Ry FXiFar hr— Ry 7 AR SN D&
BEHRTEN D EADMEE SNV E S LET,

o AUTFUAEET, VAT ATEREANLRNTLIEE N,
o VAT AL EBREMGETOANC, LTHEHAMEL T EE0,

e BRY T —AXNFar he—LRy 7 ZAOEME AT DT, ESDELE AT L
THEE L TLZ &,

o I bB—ARy I ANICHLHENEMFET XX, IREEE2ITDRVWTIES
W, 3y hr—Ry 7 ABEINTZ%TH, BT &S EIL (RK600V) 235% -
TWBHZ B F1,

o AUTFURAEERICV AT DMIKRENRALRNE I ICER LT EE,
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9.

PRI LRE

KU AT ME, EEMREFEWEZ S A TS0, NETIRBERITEREHROFRIA & 720
F9, Lo T, #MHS —REEMBODIIFEM 2 & —FICHEE LN TIES W,

VAT ORI EFEFET D BRI, BT OHIEEOBEER A V3ESE LR T R
B FEFEANICEE L - HE TS e R T 4 7 ZTBWEhEL &N,
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10.

10.1

10.2

B OREE K OFAE

e AT ¢ 7 2T Ry A% TA—=H—) )&, SR ko TiE S sz
DRFBRFTERIC Lo TR SN T_XTORR Y P AT AL LLT TeRy b EFES)
& Z O (LT OLRIED HI R M OFISMT BIR S U788 &2 B <) 126 L. ARERFEFIZHIR
ST LBV HIFRAIRAEZ fft L 3 ARIEFICHR SRR, HIRIRFETH Y
A= —IC L HME—DRFET, TN TOLRFEREEFEIILL T ORMTHE > TUBES L E

B

PREE D&

FrARy P ROFEYSE (CUF TR EFRS) 13, M & BGED RIICK LA = —
X o TRAEZZ T ET, ARIET, Ay FOFREL—F—(CIT TEE] ) ICORRM
SNET, REOHHITR ARy FRARESNIZHNL —HETT,

AARFETIE, T2 C OSBRI B L7z A — % — DWe— DT & B% OWe— DR H
A =5 — DHBHRE . KB & 5 HUB G OB U AR S E T

SRk, RS OBEIZ J 0 F A LU, SRR, APE R R S D B 2 |2
TGO XD MR 2 BAEF UIMIER), Kk, RERAEFISE L TUIMET 200
TiEH Y ¥ A,

PRAE D Hll B K UM 21

PRAEZ MR T AI21%, A= —BE LA T U R EFFHFEE 20T LR LRl
W70 FHA, 22—V —DBFFE 28 TFET, A—D =03 X 5 (2l L7=5Ea 3
el F9,

o SHUBENZ—P—IZ Lo THE- TRV MbNT-V#Es THEA S Z8E
o SHUDRME L TWARWEREL XS/ WD A o A b — VDA

o R DEE . AT OBEINE T Z OMBERF AT E I L o Titto TER S L
VR & D WBEA AL LT

o A—PF—PRRA—N—OFFIKR L LISSHURG 2 dE U CEM LSS
o SR 2 IERGSERY B B S AR B TR L7256

o HEEMESSS OFEMBRE 125G

o PREEMIF LIRS Z T 0T DB OS5

o RKMNZE CKEF, KE. BEERZR O ICLEENECTES

ARIFFEL, WHECHE OIEE, KT, KIHE, W U370 {782 LD L5 I A—7—
ASEERAOISHERIC & 72V SR AR BLIC & BB IR S EE A,
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10.3

ARRFEETE U 72 SO HI R F I O M 2 HI TR U 7o WARERGEIX, SRS 3 iE A
DAPERK X ITZ DM OBERFEA M- L7720, UG AT SN UI= T =2 LI
EFNIT 5 V) WD RBEIELEDRLOTIEH Y THA, A—D—1FXEAF O} LD
ERICBEE L, WRDEEDA I bDOTIERLS . A—D IR R LB D LR T
EHEOIRBUAMNT, SHLBRE oG, A, EB), MERER EOT R TOXRMIZK LT,
EZDHEIC LW D25 BT LAILOTIEIH Y THA,

AR

AURFEZ, SHLor Ry FARGEHIFICE £, FARRGEZE LTRSS HaIc, A
ROBENOROYFEHIGEET L LN TEET, L. AT 2EmMEN A —
B —IZHEE S, PRAEHIH B 23 A2 205 B ISIRAEDS PTRE T, ARGEDRER NIE, ALRFE
FEOTNTORMEEET LTI 8 A,
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11. #%EFIH

Shiowv Ry b, BEOREMN EMEREEOE N 2T TR0, Fandae LI
T L—RTHHEMPHY ET, HuorRy M, RiBAZOTXTONEL EfE
TIELLTO2 L2128 LET, L, Wbz T — X3k 7= ERIC OV I EE
ZEAIBLOTIIH Y A,
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FHERA AT ADfEER
Al BRy b

A. 1.1 A0509 (S)

5 BT

Axis Structure 6
Payload 5 kg
Performance Max. Radius A0509 : 900 mm / A0509S : 903 mm
TCP Speed Over 1Im/s
Repeatability + 0.03mm
J1 Range / Speed +360° / 180° /s
J2 Range / Speed +360° / 180° /s
J3 Range / Speed +160° / 180° /s
Joint Movement
J4 Range / Speed +360° / 360° /s
J5 Range / Speed +360° / 360° /s
J6 Range / Speed +360° / 360° /s
Operating Temperature -5 ~ 45 ° C (268K-318K)
Operating Environ R
Storage Temperature -5 ~ 50 ° C (268K—323K)
ment
Humidity 90% RH (non—condensing)
Digital I/0 - X1 IN-2ch / Out-2ch
Power Supply DC 24V/ Max. 3A
Tool Flange & Cab RS 485 Support
le Teach Pendant—Controller (4.5 m) / Controller - Robo
Cable t (6.0 m)
Smart pendant (6.0 m)
Veight 21 kg
Mounting R, KRB, B ZOMETOREME
IP Rating IP 54
Noise < 65 dB
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A. 1.2 A0912(S)

X5 HH AR &

Axis Structure 6
Payload 9 kg
Performance Max. Radius A0912 : 1200 mm / A0912S : 1203 mm
TCP Speed Over 1m/s
Repeatability + 0. 05mm
J1 Range / Speed +360° / 180° /s
J2 Range / Speed +360° / 180° /s
J3 Range / Speed +160° / 180° /s
Joint Movement
J4 Range / Speed +360° / 360° /s
J5 Range / Speed +360° / 360° /s
J6 Range / Speed +360° / 360° /s
Operating Temperature -5 7 45 ° C (268K-318K)
Operating Environ = N
Storage Temperature -5 7 50 ° C (268K-323K)
ment
Humidity 90% RH (non—condensing)
Digital 1/0 - X1 IN-2ch / Out—2ch
Power Supply DC 24V/ Max. 3A
Tool Flange & Cab RS 485 Support
le Teach pendant (4.5 m) / Robot (6.0 m)
Cable Smart pendant (6.0 m) / Emergency stop button (6.0
m)
Weight 31 kg
Mounting W, RKE. BE O ToOREME
IP Rating IP 54
Noise < 65 dB
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A2 avbe— LRy T R

EHH LARE R

Weight 13 kg
Dimensions 450 x 210 x 265 mm + Stand 100 mm
Protection Rating 1P40
Interfaces Ethernet / USB
1/0 Port - Digital I1/0 16/16
1/0 Port - Analog I/0 2/2
1/0 power supply DC24V
Industrial Network ModbusTCP Master/Slave, ModbusRTU Master,
PROFINET I0 Device, EtherNet/IP Adapter
Rated supply voltage 100-240VAC 50/60Hz

A 3 FEFEEIERZ

HH AR &

Weight 0.2 kg
Dimensions 68 x 91.5 x 68 mm
Protection Rating 1P65

A4 RA=— R Z b (Option)

HAE LiREHR
Weight 0.3 kg
Dimensions 180 x 90 x 26.5 mm
Protection Rating 1P40
Cable Length 6 m
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A5 T4 —FRUF+ (Option)

EHH (SR

Weight 0.8 kg
Dimensions 264 x 218 x 42 mm
Protection Rating IP30
Screen Size 10.1 inches i
Cable Length 4.5 m

A.6 FTS (A0509S, A0912S Only)

EHH HiRfEH
Fx 110 N
Fy 110 N
Fz 110 N
Load Capacity
Tx 11 Nm
Ty 11 Nm
Tz 11 Nm
Overload Capacity 150%L. C. (Load Capacity)
Data Rate 1000 Hz
Operating Temperature 0 - 45 ° C (273K-318K)

A EE

CEEEMTTE R Y NEEATEET LGAICE. R LESEIURE LT ES N, BR0E
WIGETIRE LTclhe ., GEEMONEMNER > TrRy MIBRENELLZERHY
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A.7 DART Platform FREBREE (LE, H#ELE)

DART PlatformDRiEIZ IR/ fe/NDEREEIILL T D@ Y T,
e 0S : Windows 7 Enterprise Service packl (64bit) LAk
« CPU : 2.20GHz
« GPU : GMA 4500 and GMA HD (Intel) 7= 1Z[F%F DA
e Memory : 4GB
« Java SDK : jdk1.8.0_152 (64bit)

DART Platform? k&I HELE S 5 BRETIZLLF D@ v T,

e 0S : Windows 10 Enterprise (64bit)
« CPU : 2.80GHz LI I

« GPU : GMA 4500 BAFE FE72i GMA HD BA E
e Memory : 16GB

+ Java SDK @ jdkl1.8.0_152 (64bit)
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B.2 CE

C€

Attestation of Conformity
MB8A 004249 0019 Rev. 01

Praduct Semvice

Holder of Doosan Robotics Inc

Certificate: 79, Saneop-ro 156beon-gil, Gwonseon-gu
Suwon-si, Gyeonggi-do 16648
REPUBLIC OF KOREA

Product: Industrial Robot
(Manipulator & Controller)

Model(s): Manipulator: A0509, A0912, A0509S, AD912S
Controller: CS-03
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Parametears: Manipulator: ADS0E ADBIZ ADSDES ADD12S
Payload: Skg 8 kg S kg B kg
Degrees of freedom: B Axis G Axis @ Axis G Axis
Weight 2 kg 27 kg 21 kg 2T kg
Controller: C5-03
Rated input voltage: 100-240 Va.c.. 1 Phase
Rated Frequency: 50060 Hz
'Hﬂ] Rated input cument: 10A
B Weight 13 kg
iz
AN B
(=50 Tested EM IS0 10218-1:2011
A di . EM 150 12100:2010
according to: EN 60204-1:2006/41:2008

This Attestation of Conformity is issued on a voluntary basis according to Council Directive
2006/42/EC relating to machinery. It confirms that the listed equipment (not Annex IV equipment)
complies with the principal protection requirements of the directive. It refers only to the sample
submitted to TUW SUD Product Service GmbH for testing and certification. For details see:

woanw tuvsud_comfps-cert

Test report no.: MAEBD1220220

Date, 2020-07-28

{ Re-Hyun Park )

Page 1of1

After preparation of the necessary technical documentation as well as the EC declaration of
conformity the required CE marking can be affixed on the product. Other relevant directives
have to be observed.

ZERTIFIKAT & CERTIFICATE ¢

TUW SUD Product Service GmbH - Certification Body « Ridlerstraile 65 » 80330 Munich « Gemmany

e RTF 4 7 ABRBE==27 /L vl.6 112




B. 3 NRTL

America

CERTIFICATE

No. U8 004245 0020 Rev. 01

Holder of Certificate: Doosan Robotics Inc
79, Saneop-ro 156beon-gil, Gwonseon-gu
Suwon-si, Gyeonggi-do 16648
REPUBLIC OF KOREA

Certification Mark:

'._5:"1 .,.';.
c s
Product: Industrial Robot

(Manipulator & Controller)

This product was voluntarily tested to the relevant safety requirements referenced on this certificate.
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ﬁ'juzi It can be marked with the certification mark above. The mark must not be altered in any way. This product

:':".:L cerification system operated by TUW SUD America Inc. most clesely resembles system 3 as defined in

B ISOQVIEC 17067 . Certification is based on the T SUD "Testing and Certification Regulations™. TUV SUD

U America Inc. is an OSHA recognized MRTL and a Standards Council of Canada accredited Cerification
body.

*

L

=

g Test report no.: MAEAD7221020

(e

': Date, 2020-07-29 .

(==

[WN]

o { Ro-Hyun Park )

-

[

=T

-

e

-

o=

e @

~ Page 10f2 Lty

TUW SUD America Inc. = 10 Centennial Drive - Peabody - MA 01860 - USA
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: America
e
+# CERTIFICATE
= No. U8 004249 0020 Rev. 01
*
n -
=1 Model(s): Manipulator: A0509, A0912, A0509S, A0912S
=< Controller: C$-03
X
[
- Tested UL 1740:2018
(-5 . CAMICSA-7434-14
w according to:
€3
4
:E Production 004243
> Facility(ies):
=
e -
- Parameters: Manipulator: ADSD9 A0912  AOSD95  AD9125
E Payload: Sk 9kg Skg 9kg
L Degrees of freedom: 6 Axis B Axis B Axis B Axis
=2 Weight: 21kg 2T kg 21 kg 2T kg
&
ﬂm Controller: CS-03
’|"F:1: Rated input voltage: 100-240 Va.c., 1 Phase
) Rated frequency: SO/60 Hz
; Rated input current: 10 A
* Weight: 13kg
(W N
=
g Additionally tested to: AMSUNFPA 792018
™
=
[-=
(W)
[}
&
[
=T
n
e
o
(-
L 1]
~ Page 2 of 2 ™

TUV SUD America Inc. = 10 Centennial Drive » Peabody - MA 01060 - USA
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f1e&C {21k BERE & 42 1k ]
C. 1 BB & el

C.1.1 —ffE#R

® EZIFIREEIT. (EIHERBDORAENLTRTOV=E o L—F —BENEIRREEIC 2 5 F TICBE)
L7z ETT,

® (ELIFIE. EIMERDORENLTRTOY=E o L—F —BIENE ILIREEIC 72 B F TITHD
> - HFE T,

o (ZIEHHEE L Z IR O T — 2%, BEIEEEA R KO a4 M, YaA b2, YaA k3
WXt Lk & E 9,

® HRVASTHOENZIZLY | FILEHNES R ER3H Y 77,

® =PRI 07— 2 13ZKS B ISO 10218-1:20110Annex BIZHEHLL £,

C.1.2 BilkhFT Y —:

® EikhTr=aV— 1
TaA v bl(base), ¥ aA v F2(shoulder) DI ik FHEE &2 (RRFR X, HE, ALy TF L
Jb. BN F N F R KED33%, 66%, 100%DIHCHIE SN E L7-, Y a4+~ b3 (elbow) Dfs
IRBRRE & A IR, S & AN ENE LR KM D33%, 66%, 100%DRHZHIE S E L7z,
YaA Yy R3OWPERE, A Ry F LoUbiTlower armDFE & EERITMHIT LizwristiZ k- T
RAEICEE S RETHESNE L,

® (ZIEhTTY— 0
YaA v hl(base), ¥ a A r2(shoulder)., ¥ a A > r3(elbow) D 1EFRREE & FEREIIL. &K
HWELEHERA MLy TF LUV, RRKAMO EEXICHIESINELZ, YVaAf b2ty a A b3
KNS AT DT, OO —FEMEEIEIET S & EEARAL, b I ITslipNHEIE
ENDHZERBYET, ZOAEREL FEICHEINE LT,

Note : T OWIEMIL, REFMORERETT, HERNICE > TRRZGENRH D £,
YaA Ly MOBPEX, ElERfhA I & TERET, AREFRIZEIN TS & XICHESNE L
7=,

VaArh2&YaAr F3OREL, BlESE T & FEATARET, ARy bR & FEE RIS
Mo TFAMCEN TSP CEIESETHELE L,
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C. 1.3 HIER—X L &M

Joint 1 Joint 2 Joint 3

100% extension
Stop category 0

33% extension
Stop category 1

66% extension
Stop category 1

100% extension
Stop category 1

| >l
] oy

Table C.1 the pose for 33%, 66%, and 100% of extension
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- Pose when the stop is initiated Measured Angle
0d= 0]j1

Stop initiating pos
No slip,

l ition

Jointl

Stop initiating

Joint2 o
l position

« ~——
-

~

-~

I," Stop initiating p
esition

I
«& -~
~<

Joint3

Table C.2 the pose when the stop is initiated and the measured angle (8,)
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C.2 A0509

C.2.1 Stop Category 1

Stopping distance
payload 33%

0.8

0.7

0.6

0.5
0.4

—+— Extension = 33%

e

Distance [rad]

0.3 —=— Extension = 66%

0.2

Extension = 100%

0.1 —w

33 66
Joint speed [%]

100

Time [ms]

450
400
350
300
250
200
150
100

50

Stopping time
payload 33%

LA]
/'
4 —— Extension = 33%
—@m— Extension = 66%
=
. Extension = 100%
33 66 100

Joint speed [%]

(a) Stop Distance at 33% of Max. Load (rad)

(d)

Stop Time at 33% of Max. Load (ms)

Stopping distance
payload 66%

—e— Extension = 33%

o

—a— Extension = 66%

Extension = 100%

Distance [rad)]
©c 0 o0 o0 o 0 00
O B N W B U1 O N
|

33 66
Joint speed [%]

100

Time [ms]

450
400
350
300
250
200
150
100

50

Stopping time
payload 66%

pd

o

/ —a— Extension = 33%
—=— Extension = 66%
7
Extension = 100%
33 66 100

Joint speed [%]

(b) Stop Distance at 66% of Max. Load (rad)

(e)

Stop Time at 66% of Max. Load (ms)

Stopping distance

payload 100%
0.8
0.7

m

0.6

0.5

0.4

—+— Extension = 33%

/

0.3

—=— Extension = 66%

Distance [rad]

0.2 Extension = 100%

01 —m

332 66
Joint speed [%]

100

Time [ms]

450
400
350
300
250
200
150
100

50

Stopping time
payload 100%

—e— Extension = 33%

/ —=— Extension = 66%
[
Extension = 100%
33 66 100

Joint speed [%]

(¢c) Stop Distance at Max. Load (rad)

(f) Stop Time at Max. Load (ms)

Figure C.3: Stop Distance and Stop Time of Joint 1 (Base)
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Stopping distance
payload 33%

0.8

0.7

0.6

A
0s /
0:4 /

03 - A — —m— Extension = 66%

—e— Extension = 33%

Distance [rad]

0.2 - — Extension = 100%
0.1

33 66 100
Joint speed [%]

450
400
350
300
250
200
150
100

50

Time [ms]

Stopping time
payload 33%

A

¥

/ —+— Extension = 33%

—s— Extension = 66%

Extension = 100%

33 66 100
Joint speed [%]

(a) Stop Distance at 33% of Max. Load (rad)

(d)

Stop Time at 33% of Max. Load (ms)

Stopping distance
payload 66%

.
4

/ —+— Extension = 33%

/ —&— Extension = 66%

-~

33 66 100
Joint speed [%]

Extension = 100%

Distance [rad]
e o o0 o090 00
O B N W b 0O N
|

(b) Stop Distance at 66% of Max. Load (rad)

450
400
350
300
250
200
150
100

50

Time [ms]

(e)

Stopping time
payload 66%

—— Extension = 33%
—=— Extension = 66%
[
Extension = 100%
33 66 100

Joint speed [%]

Stop Time at 66% of Max. Load (ms)

Stopping distance
payload 100%

0.8

0.7

0.6 /
0.5 /
0.4 /

0.3 / —=— Extension = 66%
0.1 *4/

33 66 100
Joint speed [%]

—e— Extension = 33%

Distance [rad]

Extension = 100%

(¢c) Stop Distance at Max. Load (rad)

450
400
350
300
250
200
150
100

50

Time [ms]

Figure C.4: Stop Distance and Stop Time
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Stopping time
payload 100%

pe

W

/

7

/ —+— Extension = 33%

[ —

—=— Extension = 66%

Extension = 100%

33 66 100
Joint speed [%]

(f) Stop Time at Max. Load (ms)

of Joint 2 (Shoulder)




0.7

Stopping distance
extension 100%

0.6

0.5

/

0.4

Vi

0.3

Vs

—e—Payload =33 %

Distance [rad)]

—&—Payload = 66%

P

0.2

0.1

Payload = 100%

v

33

66
Joint speed [%]

100

(a) Stop Distance at Max. Stretch Level (rad)

Stopping time
extension 100%

P

v

—e—Payload =33 %

—m— Payload = 66%

“ Payload = 100%

33 66

Joint speed [%]

100

(b) Stop Time at Max. stretch Level (ms)

Figure C.5: Stop Distance and Stop Time of Joint 3 (Elbow)

C.2.2 Stop Category 0

Joint 1
Extension=100%, Speed=100%, Payload=100%
Stopping distance(rad) Stopping time(ms)
Joint 1 0.286 166
Joint 2
Extension=100%, Speed=100%, Payload=100%
Stopping distance(rad) Stopping time(ms)
Joint 2 0.544
Joint 3 0.0022 309
Distance 0.545
Joint 3
Extension=100%, Speed=100%, Payload=100%
Stopping distance(rad) Stopping time(ms)
Joint 2 0.005
Joint 3 0.163 92
Distance 0.167

SFUaRT ¢ 7 ARBE~=2T /L vl.6
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C.3 A0912

C.3.1 Stop Category 1

Stopping distance
payload 33%

0.7
0.6 >
__ 05 A
=
g
— 0.4
g / —+—Extension = 33%
§o03 .
B / —=— Extension = 66%
S 02

- / Extension = 100%
0.1

7
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Joint speed [%]

Stopping time
payload 33%
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350 ,7A
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E 250 .
P / —e— Extension = 33%
£ 200 /
= —=— Extension = 66%
~ 150 7 °
100 = Extension = 100%
50
o
33 66 100

Joint speed [%]

(a) Stop Distance at 33% of Max. Load (rad)

(d) Stop Time at 33% of Max. Load (ms)

Stopping distance
payload 66%

Stopping time
payload 66%

Joint speed [%]

(¢c) Stop Distance at Max. Load (rad)
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1.2
,?:, . _. 800
S )
— £
E 0.8 —e— Extension = 33% s 600 —e— Extension = 33%
E
_g 0.6 /. —=— Extension = 66% = 400 = —=— Extension = 66%
0.4 Extension = 100% Extension = 100%
0.2 # 200 - ;74
2
o o
33 66 100 33 66 100
Joint speed [%] Joint speed [%]
(b) Stop Distance at 66% of Max. Load (rad) (e) Stop Time at 66% of Max. Load (ms)
Stopping distance Stopping time
payload 100% payload 100%
1.8 1200
1.6 —
1000 - =
1.4
< 1.2 800
o oy
E E
g —e— Extension = 33% @ 600 —e— Extension = 33%
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B 0.6 400 +—x
/ Extension = 100% Extension = 100%
04 200
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o o
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Joint speed [%]

(f) Stop Time at Max. Load (ms)

Figure C.6: Stop Distance and Stop Time of Joint 1 (Base)
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Stopping distance
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Figure C.7: Stop Distance and Stop Time of Joint 2 (Shoulder)
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Stopping distance
extension 100%

(a) Stop Distance at

Joint speed [%]

800
0.9 700
0.8 €00

= 07 e

€ o6 = 500

g 0.5 / —+—Payload =33 % E 400

s

g 04 —=—Payload = 66% ¥ 300

Payload = 100% 200
0.2
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Max. Stretch Level (rad)
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/
/. —e—Payload =33 %
/ —=— Payload = 66%
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—
33 66 100

Joint speed [%]

(b) Stop Time at Max. stretch Level (ms)

Figure C.8: Stop Distance and Stop Time of Joint 3 (Elbow)

C.3.2 Stop Category 0

Joint 1
Extension=100%, Speed=100%, Payload=100%
Stopping distance (rad) Stopping time (ms)
Joint 1 0.4559 253
Joint 2
Extension=100%, Speed=100%, Payload=100%
Stopping distance (rad) Stopping time (ms)
Joint 2 0.950
Joint 3 0.001 412
Distance 0.950
Joint 3
Extension=100%, Speed=100%, Payload=100%
Stopping distance (rad) Stopping time (ms)
Joint 2 0.018
Joint 3 0.318 187
Distance 0. 329
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Doosan Robotics

www.doosanrobotics.com



