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=2to| e o Hel(Power Source, HIEZ| EE ItgiMZato)g HBHe W0 Cjs) MBE L

1.1 HE 290X A H[Y EH| BHEQ AL

o MEEtolet 20| A A7 Qe
ON/OFF & =+ A= HY 29X|Q FE=

MX| A2|X|(Emergency Disconnect Switch)2

a8 11 HIY YR BE
ME AQIKLE H4 A A9K| FEOIE 1KQ, 05W HES 9AF|IE WL O

| A
AQX7F AR M AKX RN ZWSHE 71X Ot (electric arc)S WX|St= dgts L CH

HE7 D502 o|HSts S0 = T ARKIE ON/OFFSHA| OrYA|R. E2IOIH 7L &¢E
= el Fo|5tA|7| BrELCE

1.2 DM EE0| ALEA| FofAte

A2|H gAlol meAE2t0|(Switching power supply)E AFEE 42, ZEOA ZHMEEs MHO
olgf MAULcE HMFI GRMM &S L2 = U7 WEOo| FolsoF otny, CtZar 2 B

THAIS0| 12{E[0foF gLt

1. 28 JYEL =2 Y0l 922 JIfE o= DiEEX| He HASSIXE AHES
Of fL|LCt.

2. TESSTX2 =51 FE=2 HIHZE HZTLC HiEHZ = =214 BRE B2 = AU
= Mz s gUCh HEZE Me dE2Y Ms 20| STE HiHZIE AREsHoL
otH, HASS3X= HRO ARE YX5t7| ?lsf &8 To| C/7HEE HO|REE o
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L +
B ‘—
SPM36D200S 5+ 1 Power

B- - Supply

Battery

a2l 1-2 TME20|QF HiEZ| HE A
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2 DE AFQF Gl 37|
2.1 BLDC A|2|=

2.1.1 BLDC ZE Al2|= HEH

MW- 57 BL 24D A1000

Teamg _]::Enm —%l —gma o4z Bahs(before xd)
025 : 25W
050 : 50w

57 : 57mm BLDC : BLDC Motor ~ 24D - i“VDC AI000 : B8 1000puise A
CEme
pife D o amouee
1A © 110VAC 4
22A 1 220VAC Lo
180 : 180W
2.1.2 BLDC ZE At
- HIIH MY
Parameters 57BL24D025 ‘ 57BL24D050 57BL36D090 57BL36D130 57BL36D180 57BL36D180-C
Rated Voltage ( VDC) 24 24 36 36 36 36
Rated Power (W) 25 50 90 130 180 180
Rated Tprque ( N.M ) 0.08 0.16 0.29 0.41 0.57 0.43
Peak Torque (N.M ) 0.24 0.48 0.87 1.23 1.71 1.27
Rated Speed ( RPM ) 3000 3000 3000 3000 3000 4000
Rated Current ( A) 1.6 3 345 53 6.7 7
Peak Current (A) 4.8 9 10.35 15.9 20 20.5
Torque Const.
(NM/A) 0.05 0.053 0.084 0.078 0.085 0.063
Back EMF Const
(V/RPM ) 5.2 5.55 8.8 8.2 8.9 6.6
Resistance (ohms ) 1.73 0.88 1.35 0.63 0.9 0.35
Inductance ( mH ) 3.36 2.2 4.1 217 2 1
Inertia ( Kgm?x 10-) 30 75 119 173 230 230
Motor Length L
(mm) 70 80 100 120 140 140
Mass ( Kg ) 0.25 0.5 0.75 1 1.25 1.25
o YHHY ALY
Parameters
Winding connection A Delta connection
Hall sensor 120°
Pole Pairs 2
Phase 3
Shaft Radial Play 0.025 mm
Shaft Axial Play 0.025mm@460g
Allowable radial load 75N@20mm from th flange
Allowable axial load 15N
Isolation Level Class B
Isolation Strength 500 VDC for one minute
Isolation Resistance 100 M ohms
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2.1.3 BLDC 2E 37|

Parameters

Frame Size

57mm (NEMA23)

» 57BL24D025, 57BL24D050, 57BL36D090, 57BL36D130, 57BL36D180

@31 % om

16402

e
2635 %0

15

2

ns L (See the table above)

_|

e 57BL36D180-C

@ 6.35mm (BL24D025, BL24D050, BL36D090)
@ 6.35mm (BL36D130, BL36D180)

140+1

| @254 2305

@is7

L=800130

2.1.4 BLDC ZE & AIAC HfM

|

Mator Feedback

/:é
e

5.8mm
7.5mm

},

o Description Description | pin Description
1 EA+ 6 NC 11 EA-
028|| |2 |EB+ 7 | NC 12 | EB-
Oa@
02e
o2 3 GND 8 NC 13 VvcC
4 Hall C 9 Hall B 14 NC
O
5 Hall A 10 NC 15 NC

*  Motor Cable : U (BRN), V (BLU), W (BLK)
* Hall Sensor Cable : Hall A (BRN), Hall B (GRY), Hall C (ORG), VCC+5V (RED), GND (BLK)

* Encoder Cable :

(ORN/BLK), GND (BRN/BLK)

EA+ (GRN), EA- (GRN/BLK), EB+ (WHT), EB- (WHT/BLK), VCC+5V
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2.1.5

BLDC ZE| E3 E4

0.25
Intermittent Duty Zone
_ 019
E
<
— 0.13
L
3 Continuous Duty Zone
2 0.07
0
0 1000 2000 3000 4000
Speed[r/min]
13
Intermittent Duty Zone
_0.98
E
Z
—0.65
]
3 Continuous Duty Zone
20.32
0

0 1000 2000 3000 4000

Speed[r/min]

MWwW-57BL36D130

05
Intermittent Duty Zone
_038
E
<
—0.25
L
{:} Continuous Duty Zone
20.13
0
] 1000 2000 3000 4000
Speed[r/min]
18
Intermittent Duty Zone
1.4
E
204
W
3
g Continuous Duty Zone
F0.45
0

0 1000 2000 3000 4000
Speed[r/min]

MW-57BL36D180

0.9
Intermittent Duty Zone
_068
E
<
—0.45
O.I
c:; Continucus Duty Zone
20.23
0
0 1000 2000 3000 4000
Speed[r/min]
1.8
Intermittent Duty Zone
1.4
£
Z 09
W
é Continuous Duty Zone
)9 0.45
0

0 1000 2000 3000 4000
Speed[r/min]

MW-57BL36D180-C
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EgtolH =2 §F
coo 8 §%

+ DC/BLDC/PMSM 2 E X 0|8 E=2}0|H

e PC 7|Hto| User InterfaceE A0l MO m2t0H 478 X &

o A2|Y YHOE 8% AL S=, IR MY XY

o AICI2|E I} Sinusoidal ZEIIYS AR QXJEE 5

o 9K, £x, MF0| i3S PID D= QX| HO{7| AFE

o ZHO| M7|H matOjE (L R Ke) Al % MFHO7| 0|5 Xtz M 7|5 M

o ZHO 7|AX matole (B, TL) BAl % HZ&X MO{7| o5 Xt& HF 7ls B
e LHO| MI|H & 7|HH RHUZRE Feed Forward MO 7|5 AtE

e FOC (At 7[8F Hof) &Al HOlE &% MAg, NElE 188 718

Al
o Ha YUE EAln usB S A 2st 2E MO
=]

« 1HA (Pulse, Direction) A1, 2HA (CW, CCW) B4l & ME LT
- ZEO| CfE, Y, MUY, 2= S JEf Ao oot 2 T Yls

¢SERVO
SBL24D200S-U
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4 EZIO[H A 5 37

4.1 EB}O|H A}

M5 ool

gy 1Y +24VDC
A met +9 VDC
Z|cy M +30 VDC
o ME 10 A
o) BF 20 A
8y £ 200W
2E Ete) DC/BLDC/PMSM
PWM 5 FIj 20 KHz
Hof g A= 7|8 Mol (FOO)
HFHoO MEY Faix 10 KHz
R0 MERY Fut 1 KHz
AxIH0] WEY Futs 1 KHz
/MR =8
Encoder +5V, 120 mA
Hall Sensor +5V, 150 mA

Position Sensor Feedback

Encoder Type Incremental Encoder, Differential Input(26LS32)
Encoder X|CH 13 Fot 10 Mpps

Hall Sensor Type Line Driver or Open-Collector (U, V, W)

Communication

USB PC oto & - Ul 28

e ®A|

BLUE LED Running
RED LED Error / Fault
GREEN LED PC Communication

1L

h

o [y 2 oM
o M
o

0~ 50°C
40 ~ 90 % RH
Heat Sink Plane

mn

o=}
=
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42 Ezto|y] 37|

714X HloH
Z0| (mm)
HH| (mm)
=0| (mm)

S ()

35

Yput Vokege £ DO ~~30Y  + Max Curent : 204

7

£SERVO
SBL24D200S-U

09ZL
ozl

1 OFF~Cre s moce (s vy
ONTvo e rac (CV puie, COW g

4 On-Postion Brrer Detocton (W dewcied Mufcr Pomer s ofed
ON-8ep Vokchenge of e OF3 4 4 brctin)

22.0

340
213 | 127
340

0'8
12.0




JIMoonWalker

Ecfojt AHZ 5L HfM

Sajo|t] HZA| FoAY

o HUOIM AESH FA[Z] HEEFLICE

« AU FF 2== 0~50 ‘COM ALESH FA[7| BRELCE (L] EZIOIHE X1 &2
2o E S0 XY E, 44U 52 X5 FHAIR)

« E2HO|He| 2&7F 50 °C O|Y0| =|H WHS SiFA|7| HHELICL

o  FHO| FY SEO|Y, 2ekd ZtA0t e Ha, BAY 29171, 20 FE 790l
Ae &2, 7tdd 20| As B20M= AHES HSH0] F=A|7| HHELICL

- =73 30 2Oz M HES SHA| DHYAL

o HiMOl HA = M Al MOl HM UA=X| =HABHFA|7| HHEFL|CE

« EZOHE o2 E LtEts| X Alols =% &=z 20mm, =8 L2 50mm
ol AHelE &1 X3l FA|7| HHE LT

50mm

20mm

a8 5-1 EStolH of2{tf 2X Al 2t
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52 C2to|H Q8 7

nput Vollage © DC10 ~ 30V Maxc Cumrent © 204

-, Meon%)

Power +«—— e

Motor

UN/W v § ¢SERVO

W SBL24D200S-U

Hall Sensor /
Encoder

ON“Two e mode (CW pulse, COW putss)
2 OFF-Encoder Feedback Posiion Corirel

ON- el Sermons Feecheck Posiion Conet
3 ON-Sil Detecton
4 ON-Posiion Tror Detecion (When detecisd Mok Powsr s ofied)

Pulse Input — ON- 8ok Wodechange of e I3 & 4 krcten)

LED

10
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53 EctojH Y 73

5 1
dSE=0)}
H S}

1 Encoder Positive A Encoder A+ / Positive A &f &
p) Encoder Positive B Encoder B+ / Positive B &f &
3 GND Ground / HAH TR AZtE
4 Hall Sensor W Hall Sensor3 / W & &
5 Hall Sensor V Hall Sensor2 / V & €&
6 Not Connect
7 N.C Not Connect
8 Not Connect
9 Hall Sensor U Hall Sensor1 / U & &
N.C Not Connect
Encoder Negative A Encoder A- / Negative A &f &
Encoder Negative B Encoder B- / Negative B & =
+5V +5v/ ABE HY J22E / 20 150mA
Not Connect
NC Not Connect

11
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54 Catojs| 9| jME

S$BL24D200S-U

Motion System
Power

VCC

GND
CW+ / Pulse+ PUL+
CW- / Pulse- PUL-
CCW+ / DIR+ DR+
CCW- / DIR- DIR-
Enable+ ENA+
Enable- ENA-

Motor & Encoder

U
MOTOR
ww |V
w
EA+ !
B fl
Hall A £
Sensor | oo [
Encoder | Ly |
HALL W 1“3
45V

Encoder

2 5-2 SBL24D200S-U 25 H{ME

0

Hall Sensor

12
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5.5 EZjo|H 2|& LED

Hoi7li= S5 SEtE BAlGhs 4, MM, =AM LEDS 7IX|1 QUSLICE 2219 LED7} BAJSHE HEt= CH 210 O F2(k UL

H017[ofl ZiH0| FU=(H 37| LED7} SAO 0.5% S AHXCIH A, 01F SESEHS BAGHE SM LEDZH Z20[A BLC 0= Ba&e
2 Hoi7 7t AT HetE BAlShs 2UUCk o7 joff TS FU 2, M LED7E 2F HAAL 7K Sl ZR= 2EROPPH YRR 27|
SieiX| 2 SELIC 2HU RE(O L BYyXo 2 £7(5h ER{CHH SEYENS EARGHE LEDE 8 1£ 3712 ZH0[A EUck

39| LED7} 25 0252 F7|2 0= P HOP7|Q SI=H0ILt AZEYOP} RHES UCH ALEYH0] HH0| FTE YF22 HoP|
£ si=fioHeR 2l Sl TR Z{Ch 740k BiLCh 22X02 H07|9) AZEYOLL} SI=Rofol ZAPH U= XE Aoioto] HERIOA &
2 22E 50 AZEYO{L} SI=R0] 2Z0A 2RI +oH0F BiLIC

Status Pattern Description
0000000000 SE0] 40| Z2=/X| Y4=(Power OFF) HEH0|T ZE7+ L5 A
1000000000 DEj0| 40| ZEEIX| Y= HEf0lm BETH UHGIX| o2 e
BLE:J;ED 100000 |[2Ei0] 2920] ZLT(Pover ON) B3 7153t A
1010101010 DE{0 F=H0| S22 2EDH TS B el
1110011100 SE0f TE0| SSE REPL I AR =23 e
0000000000 Faut off - & St 5
1000000000 Fautt on — Overcurrent error
RED LED 1010000000 Fautt on — Undervoltage or Overvoltage error
(Faut) 1010100000 Fault on — Over temperature eror
1010101000 Fault on — Short circuit error (L 32 T2t E= AE)
1010101010 Fautt on — Stall detection, THH x| At ZX|, SAIA £ 2X|, HRE 7% A4 o
GREEN LED 0 SAlskn UX| %42
(Comm) 1 EMsi 92

Encoder Motor Driver

Twisted pair

+
A
RSN
9
+
><><>< 8
AL
B- EB-
9

<+—  Max 150mA VCC +

-

Clo] sl 2holsatol WAlo] XS MBS Y WEHLICE Dt DM HE,
2

HHsgs fg 2H E=ZfolH Ho| Ao =3TFe 150mAYLICE AAEHS 2T
150mAO| &Y E2 EHQ EXHAYK|(+5V)E HZSHA| 7| HHEfL LY.

__T_l_ H= —

1 f LOo|=Z REHQ #HE 7J|50| AFOT SAM(RS-422)2 AHEES HE gLC AR
o =
= T
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57 Ho Mz HZE

SBL24D200S-U2| HO{AlZ =

7y

Pulse, Direction, Enable &

370el YF 2telo] MEED, F =0

x2REY B QI8 BE WX H0|sof YELICL ofHel AFE T KO YWHS
132 Sot0f BB USLICL HOAS el 10mA0lM 20mAAtOlSl MR B8 4+ U
= 47 ojof guich dalm 2 Asateiotc 27000 A0| WA =of YL A HE

7F 20mAZF EX| REE 2RXo=Z MHLS HES| ZE{OF LTt

¥ Motion Controller Motor Driver
Motion Controller Motor Driver
" pus | 200 L T - —
vez O 1 = 1 —— PULSE . v
NI = L £
PULSE o
=8 700 CR+ | 2700 -
1 — HRLCTION } -
N T = Col  |¥:
mar-:\_::;g———': - —
G Ehle 0
2700 — l—
T Y EMABLE } -
R B v{ £K- ol
—
EMABLE
_g? wittad paar

@12 5-7.1 Open-Collector HAL| B2 (common-anode)Z T4 @12 5-7.2 Line Driver HZ2|

58 S 93 148

AL&AE7E PCE AFESHY HMO17]2| F-d(Configuration)S &78%t1 3PE b TS "2
Moj7|et pC ZH0) USB A2 T35t PCO|A Motor Control Ul | AH8d%t= A YLICh
HO{7]2] Mini-USB(B type) THXtOf USB #HO|=2S AZTLICE 13 MEE StEQIOE &
XI5t usB HA| E2to|HE AX|gL|ct d2| pCo| 7t AlZ| (VCP)7} Ats22 2X|
gt dd8ez X7t E4E PCOA Motor Control Ul FE2 A0 Hoj7|E &7
5t 28 & = A&

4% (Differential Input)

—
—
ENCODER/NALL SENSOR FAUT RN

12l 5-3 SBL24D200S-US| UsB ¢

14
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6 Al2w 7y
6.1 EZio|H & BE & ZMH 07| 7

SBL24D200S-U E2}0|HQt BLDC 2 H 2|1 ZMAO7[E otz Ot #o| oA
20| s Lt

HIZ A

ot

1

LMK|017]

O3 6-1 E2tOIH & 2H & 24K 07| #-d29| o

15
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6.2 EClO|H & ZE & WUFE00o|E

SBL24D200S-U E2}0|HQF DC/BLDC/PMSMEE, 112|1 U30f0|EE 7}X|1 ofgf 2lap Zo|

FE =T 28&3% HURRS 78 = UASLCL

[o4 2=0f o] Efl [=E] [=2to|]

w40 NEMA23 BLDC 57BL24D025 | SBL24D200S-U
w45 NEMA23 BLDC 57BL24D050
W50 NEMA23 / NEMA24 BLDC 57BL36D090
W60 NEMA23 / NEMA24 BLDC 57BL36D130
BLDC 57BL36D180

1Y 62 Satol & RE & UFO0[E R of

16
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7 Motor Control Ul

71 AZEQO CIREE 9 M

7.1.1  AAH QAMS

o RYRIEIZ AHSHY| QsiAE CHS T 22 pC B0l BaBHC

«  Window XP/7/10 32bit/64bit OS

e 10Mbyte2| HDD G52t

« 1GByte O|&2| RAM

+ USBZE
*Z=9|: Motor Control Ul RE2|El= HE0 S8&I0] AX| &&LICt o] REZEE CIREE d}
7] fIsiM pce QUEUWat HZAE|Of QLojof BL|CE

Ul FE2[E| Z2IZ2 C|HO|ADEL] MF ZHEAXROAM O2rs & ASLICL

http://www.devicezine.com/

713 A
Motor Control Ul S{E2Z|El= HX 1Pd0] ZQUPSLICH L2 & ZEH 2o
MotorControlUl.exe IS MAlSIH EL|CH O] FEZ|E|Q] A AMH 3

O ASLIL

O| FECEE SHEA ALEStHTE ZE MO7|7t pCO| AZEO RU0OF Lt DFHKX| X
2olEle] 2E 7|50| gdst &R L.

% Motor Control Ul SEZ|ElE A2 HHO|E B 4 YBLICH Mt AR XA HHE
I8t AHR3}Y| HiRLICE

-

17
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[ NTREX - MW iServo Ul - #¥#% #COM11 (115200 bps) - X
w ‘.,Xz MW iServo Ul Connection Chart About
NTRE ;
Version 1.13 (2017.12) F/W Update Help
STOF
) Motor Control & Configuration _
Motor Control Status Motor Fault Flags
@ Enable @ veloctyctl. @ In Position @ Overcurrent @ Vvibration Detected @ Encoder
@ rault @ cCurrent Ct. @ In velocity @ Overvoltage @ stal CurrentDetected @ Motor
@ Moving @ Position Limit @ Ready to Enable @ Undervoltage @ PositionVelocity Tracking @ Over speed
@ Position Ct.. @ Current Limit @ Overheat @ Hall Sensors @ Motor Parameter
Motor Drive
Position : I 0 | Go | 0| count
i S
Current : I 0 Go A
Enable Clear Fault Stop Torque Limit: 100 Set 100.0 | %
Disable Reset Position
Jog Motion Test Power Stage Monitoring

Velocity: |500 o | rpm Position Range: | 0 ‘~ ‘ 100000 Power Source Voltage : v
Delay: ms Power Source Current : “ A

Jog - Jog +
Repeat Count: 100 Go FET Temperature : 'C

Date Time Error Code  Description A || Hide
(D2018-7-10 15:30:43 3016 Mechanic Parameter 2% 250 S3H22 +3HASUCH Help
@2018- 7-10 15:30: 8 2045 Mechanic Parameter =X 2+7E %A Moment of Inertia =2 2 W3t E& UL
(1)2018-7-1015:30: 2 3016 Mechanic Parameter SX| 3F50] $3H 22 +FEA&LCH v || Clear
18 7-1 SBL24D200S-U2| Motor Control Ul O @13t H
|
7.2 2 3pH
Motor Conrol Ul Z2O| H|Q 3tH2 3||Eet § =R BEE2o=z FdE L
7.21 3H
sidol= Ul REZIE[E 2H E2t0|H0| HASHALL HRYOE HREE & = A= HESE T
dE L.
F’ NTREX - MW iServo Ul - ##.wCOM11 (115200 bps) — X ]
ﬂ e MW iServo Ul Connection Chart About SRR

NTREX" \irsion 113 (2017.12) T =

%¥ Motor Control # Configuration
|

18
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sIEo MY =0 @AUE[HA ASOF MoonWalker , Z2¥ O|§ (MW iServo Ut
HEO| EAIELICE 2|1 2F0 HEAL= HES2 Ef%ﬂf Z& Lt
e [Connection] HE — EE1 EElo|H et AZAZ I CHel &XI7F EA
»  [Firmware Update] - 2B EZ2IO|HO| HYO CREEE TIAst=s Oota Xt BEA|
e [Chart] HHE - Chart Recorder && 2}HO| EO|AL S7|E&F E= &, dXf HO| HA|
C[X| = HENOIM HES £E2T HO| BEALD, BHIHE FO| HA|E|E= HEHOAM HE
2 FEH ¥ 54
e [About] HHE - 230 Ofgt §EE EOF= OotadAt BA|
¢ [Help] HE - =2% HA|
+ [Emergency STOP] HE - |’é>F X HELE, ZE EZI0|HE Disable #EfE2 =1
BRE{= Freen run E|7} =
722 ® AER
B =2+ Motor Control, Configurations®| 27 B12 2 AMEO UASL|CH
“¥ Motor Control /% Configuration
I
Che2 24Zel |of| ot Zhefot 3 QiL|Ct,
*  Motor Control Tab — 2H EZI0|H0] ZH o HHS W2 HEfE ZLHE &
e Configurations Tab — 2 Ef E2t0|H2| Z+F LiZtHEHE A g
ArEXHE R0 et siE e MEiSIof Ul 7|sS ALY USLICL

19
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7.2.3 HA|X] EA|

HAIX] EAIE0= ZE E2t0|HO|A 24T information, Warning, Error HIA|X|7} &=ACHE B
AL g,

Date Time Error Code  Description A | Hide
(M 2018-7-10 15:28:57 3014 2| X4 M(Encoder, Hallsensor) EX| THE0| XZHOZ $HEQ& LT, | Heb
(M2018-7-1015:28:8 3013 Hallsensor Phase X 80| SZHO 2 $HEQaLIC 5
(1)2018-7-10 15:27:35 3001 Motor Driver 7t AISHEI A& LICH v || Gear

REO| HEES C139| 7|52 +HELIC

+ [Hide] HIE — BAIXI EAISE HO| SOIX| Y ¥, KT HMSHE HAK EAR

7t EeA &
*  [Help] HHE - o2 HIAIX|Of CHot dFah =X o Chet EME 22
+ [Clear] HE - 2H EZIO[HOAM 2t 2= HAIXIE AH|
7.3 Chart Recorder &
Chart Recorder &2 ZE0] W2{X|le %], £, M7, M Y AM =F J2|0 L=
2 & MEE 52| s AT J=ER ZLEHY & = ASHO

Of 2 MQl 2tHO| SEHOIM [Chart] HES =& EAISHALE E#E + ASLICH.

& | Chart Recorder ][0 ]
: : ® Scale: Roll mouse wheel to adjust scale.

o
=
o
o=

1]
# \elocity Actual [pm] (1000) Cument Actual d [A] »* Cument Actual g [A]
Time

20
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ﬂH)i
=

six) s
H

= Jdej=E oY=z XNFSaXt SICHH, [Save] HES =2 It 0|52 XYt
*csv ZOlloz K&

Aol AZKO| BAE= AH Y (Scale)2 Oe2 ES IOt =2 =2 ZOstAL F28 + U
SLCE Eoh Jgjzol ofgfof= d2fZ= BAIE= &S50 e M7 271 EAIEUCH

[Channel] HHEZ 2&/5tH Ct2 13731 20| Channel Selection CH2H A7 BA[EL|CE AE
Xt A 8710] QEMEZ MEHSH & 9ol MEiSH Q HMEO| Syb-index Zf1t Scale, ColorZ

XE 7hseL L.

Channel Selection

i

[ Graph7: [{nnne} - ] 0
D Grapha: [{nune} - ] a

=
=
4

Channel Sub Scale Color

| velodty Actual -| o N

Graph2: [Current Actual d "] o - E
Graph3: |current Actual g | 0 |a N I
[|Graph4: | (nene) ] 0 | - Il L]
[| Graphs: [{nune} *] 0 |x1 h - E
[ClGraph6: | (none) v 0 |xa M - E
1=

|

=
-
4

Cancel

ok

12l 7-3 Channel Selection CHs} AKX}
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74 HZ
7.4.1 Connection

ool stHo| SIC{0A [Connection] HES Z2I6tH Ul SEZ|E|Z ZE Ez2i0o|Hof HZASY|
Q|st CHSHAMRLZE SO HEA|EL|CHL 2B E2I0|H= 70| W2} USB, RS-232, RS-485, Ethernet
o |

(V]
o
—
nNo
N
Q
)]
o
o
w0
C
5]
m
In
o
o)
I
1o
ox
Ho
C
wn
o
Hl
Im
fu
ofm
>
mjo
OF

b7l MZ0f s uiek 410 7tseL
Ct.

iCcnnection X

Serial (RS-232, R5-485) Connection

Serial Port : |W v |

Serial Baudrate : | 115200 v

Device ID: ‘0 ’~ [4 ‘

Response Timeout: |30 ms
Cancel

Serial PortOfl= AZ 7h53%F USB, RS-232 = RS-485 S4l TEJ} AME|0| EAIELICH EAE
= ZE O|E0|AN ZE E2iO|H7 AZE EA ZEE MEISHL|CH Y AZALZ X Oj7|9] Ztat
S

o - 1-d =
COM EZEJ| HAIL|X| =CtH, COM ZE Hz E Y HYY = ASL

Serial BaudrateO| A= COM ZEQ| EAl £ (9600, 19200, 38400, 57600, 115200, 230400, 460800,
921600 bits/s)S MEHSHL|Ct OHQY 'Auto detect'S MEHSIH BE EA £ 2 ZMSI ZE C

2o 7t SESt=X HATLILY.

Device IDOM= 2B EZO[H Do AM HRlE FYUCL &7 DML 20| 00lM 4 gt
o=z 2¥stH 2H E2fO|H IDE 0FE 47K oto] MY BX SHole ZH 202
AZSHA FLICh oY ZM HelE @A 285 =¥ v Z2O-2 B2 2 E2i0|H IDE

HAMBOF St W0 HA AlZto] 22 ZZLIC.

Response TimeoutOAM= X[07|0f IfZE2 2L E[Z0+2 W7HX] 7|Ci2l= 8 AlZtE M
HE(ms)THI 2 A- L C}
oz BEE He MFO|

=
—

LIH [Connect] HHES =21 ZE EZI0|He} HES AL
o
=

11 k=3
o =] =
2t [Cancel]l HES F2H YZS A=oHX| @ g1 etYAS BHELILH

22
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7.5 Motor Control Tab

Motor Control B2 ZE EZIO|HQ| HEfE HAISIL, EHO| fX|, £, MF dY TS U
= = O AL AL
2|AHLE 9K 2hE2 Yol2 = JUASLChH
Motor Control Status Motor Fault Flags
@ Enable @ veloctyct. @ In Position @ overcurrent @ vibration Detected @ Encoder
@ rault @ curentct. @ In velodty @ overvoltage @ stal CurrentDetected @ Motor
@ Moving @ rosition Limit @ Ready to Enable @ uUndervoltage @ PositionjVelodity Tracking @ Over speed
o Position Ct. @ cCurrent Limit @ Overheat @ Hall sensors @ Motor Parameter
Motor Drive
Position : I El Go 0| count
Velocity : I 0 Go 0| rpm
Current ; i 0.00747| | Go A
Voltage : I 0.0 Go 0.0(v
Enable Clear Fa Stop Torque Limit: 100 Set 100.0 | %
Disable Reset Position
Jog Motion Test Power Stage Monitoring
velocity: |500 + | rpm Position Range: ’ 0 |~ ’ 100000 Power Source Voltage : 238 | v
Delay: 500 | ms Power Source Current : 0.1} A
Jog - Jog + —
Repeat Count: 100 Go FET Temperature : 28.2| 'C

Motor Control ®{0l&= 32| Motor Control Status, Motor Fault Flags, Motor Drive, Jog, Motion test,

Power Satge Monitoring AE2 2 L0 FL|Ct.

7.5.1 Motor Control Status 11 &
Motor Control Status AE0 A& HO{7|9] 2 F& AE] U X079 /0 MEf SS ol &
£ UELICH BEAIDE AEIE ™ot Cr21t Z&Lch

3 75 7tse JE

a1
=]

ot

o

e Enable - ZE0| M0 &
e Fault- ZEHO| Z2E7} 45 Al
*  Moving - 2E7} 2|t QU=
e In Position — 2E7t & 2|X[0
e In Velocity - 27l 55 £&0

«  Position Limit - 2ZE 7} Low/High Limit H$IE HOLS EA|

e Current Limit - 2H0| 22 M{FI ZTFO| 71UH 2= HH
*  Position Ctl — M0]7|7} &|X| MO HE{UIHE HA|

«  \Velocity Ctl - MO{7|7t £= X0 HEHLMHE HA|

e Current Ctl - MO{7|7} HF KO MEHLMHE HA|

23
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f
>

*  Ready to Enable — M[0{7|7} EnableO| 7}5%t JEiYS

Hoizlel 2H JEiet 2EH ZEE BA[D} J8 7.6t ZEULt

rir
rir

LED

28 HEf EA|
HIZ HEf EA|
Hlo7|2f HZO0| 2! e HA|

gl 7-6 Ul AEf LED

7.5.2 Motor Fault Flags 1 &

Motor Fault Flagse ZHOA Z2E7 Y45 ME LY S SolgtL E E0 582
Ct=d Z&LICE XMO{Z|0|AM Fault 7 HESIH 2HO Skl M2 XEHPower OFF)E|H,
0

Fault 20| SiX[El O|= 0| ZE+& Power

+  Overcurrent - ZEHO| MBIt SE

« Overvoltage — M0{7|0f ntTeto| AE

e Undervoltage — MO{7|0f XM ZX|

e Overheat — L5 FETRQ} 2 EEHO| ntF

* Vibration Detected - 2E{2| MJRI BF F7| 0|22 TI&E

¢ Stall Current Detected - ZE 0| ™2H0| 3F/X|T 2™ S

Position/Velocity Tracking - ¥/Xl/& &= MO ZENAM fX|/H= QA7 XFHE 2 Old &
X

* Hall Sensors — 24X 2| AMO|L} AH LIt 2F

e Encoder — AAEHQO| AMO|Lt AUH M7t 2F

e Motor - ZEQ| ZMO|L} HAZHO| F

+  Overspeed - ZEQ| =7} A0 £x9| 150%S =1t

e Motor Parameter — X077} D7|HMEB-EMR)Z X A bt

7.5.3 Motor Drive 18

Motor Drive 1-E 0| M= Position, Velocity, Current, VoltageOfl CH$H &£20|E HIE &
XY Y85t [Go] HES F82Z2 ZHO X, £, dF, Y FHS WS USHLCH 2

2|0 RHO wXf K|, £, YW MR US BAIFLICL

1
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Motor Drive

DHE

Position : n Go | [ 5779547 count
——
Velodty : I 1392 J Go 0| rpm
Current : I Go 0.1 A
Voltage : I Oiﬂ Go [ 0.2y

Enable Clear Fault Stop Torque Limit: 100 Set 100.0 | %

Disable Reset Position

Position — =& {X|E X511 [Go] HEZ =2 =E {IXE Ola BFZ WE, =t
O|E Hto| 0|F "= min_positiondt max_position0 2|8 ZAH

Velocity - |8 £EE X[F5l1 [Go] HES =8 58 £EE Ol YES UYE, &2t
O|E Hto| 0|F "= -rated_velocity@t +rated_velocitydl| 2Jslf 27

Current — d=1f g0 Ciet =87 HRE XFsL [Go] HES =8 FE YRE 73
=

YIS W S20|E HZE oF S8 TFE o0 S20|= Ho| o5 el

2

rated_current@} +rated_currentdi| ol8 A%

Voltage — d=1t =0 Ofst £ MYE X|FStL [Go] HES &2 MY 5 B™HS
W&, Z£20lE HE2E oF 8 M7 E Ho| Ol H

7:

rated_voltage@} +rated_voltage®f| 2Jslf 27

gzt oLt HZdetoln 5 XIgte 7IsE2 HEd 20 HESE FdEUt

[Enable] HHE - 2 E 7} Disable #ENY [ Enable AEfZ THS, Enable AZEj0ME= 2H
of MR0| Skl /X, £&, AR/, Y BHO 28 ZHE +5 7ts

[Disable] HE — B E{7} Enable AEfQ [} Disable AEjZ THE, Disable AEfOA= 2H
of MRO| XCte|xl ZHE Q0| o8 +5 75T Free run ER

[Clear Fault] HHE - ZH EZI0|E0| UM Fault E2i1E 25 SiAe, oY ZE
Fault 217t YAXMo 2 M| | ACHH Ready to Enable &EH

[Reset Position] HHE — ZEH2| A} X 442 022 4H

[Stop] HE - ZE7F IX], = FHO| 23 75 € M= ZHS £=7t 00] £=F

otALY, 27t H&F, T TE0 oo 5 € We 2ZHO =8 == YOl 00| F

25
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JIMoonWalker

Jog JES =1 Yoz @

m
i
2
L
%

Jog
Velodty: [SOO vl rpm

Jog - Jog +

Velocity - =211 0| 8 473
Jog -] HE - 21 0|5 £z0] M=
og +] HE - =1 0|& &#=0f M

7.5.5 Motion Test 1&

Motion Test AE0|ME= ZE7I X
Ct O] ¥E2 UIOA MEE7| 2o Fes HE o

ocod
! Qb L|CH
Motion Test
Position Range: ’ 0 ’~‘ 100000\
Delay: [—5001 ms
Repeat Count: { 100 Go
» Position Range - 2E{7} & O|&st= F 7HQ SE XE 4F
« Delay- ZH7 S8 X0 & T HH Of7|St= A7t BF
* Repeat Count - = 3= A3
? 37HA g=E 25t [Go] HES =8 2EH2 FES ANYLCL 2E7 28 gts 3
~0i2 o|E2 etEsE HX|THLICH

7.5.6 Power Stage Monitoring 1 &

Power Stage Monitoring AE0AM= 2ZHO| S5&5= TS TRS= I 2HOIX|O|MO| 4E
=8 s BAIgL O

o
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Power Stage Monitoring

Power Source Voltage : v

Power Source Current : 0.1 A
FET Temperature : 28.0| 'C

*  Power Source Voltage — M 0170 S5&= T2 ©Y (VDC, GND EFArZE FH )
*  Power Source Current — H|0{7|0] S2= HF (2 dFR 7&)

«  FET Temperature — FETQ} 2 EHo| 2

Hozls HHAM SE5t

rir

M7 Ot BEIE Sof S2& MRS WD MOfFLICL U
Ho2 THE S¢f s2& HE: MY MREC ¢ o QIEfEA

r
du rr

o[gt Z2F0|H (Flyback)
|

MEoln, TR HR7

A 2 MoZ|of HAEQ =4S IHH2 =2 JSLH O
Ch2 J20 20| B dFRes E2t0| Zat2 QIsf pwM AL[&0| 2si FETZH OFF Z|2 Ui
Ol= ON E[QUAS Met &2 =F2| MF 20| d&H22 SELICL

PUM e 0 e d X481 F2(Power Source Current}2t 2E| Z8(Motor Curent) Aole] B cf

I
Current PowerSowrceCirreri = PWM _DugvRatio = MotorCirrent

Battery

e I S . Btof X717} 20% PWM SEMIDuty Ratioold Hgl M27} 142 SHER Def
ST AN Nk A o B2 FMBE 5A7HE HOR oA 4 UBLICH
= . O LT
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7.6 Configuration Tab

Configurations &2 ZH EZl0|He| 24F LiZtOHE 48Y = JASLICL 88 =2 2 &
2to|Ho| Eai4| H22|0| XMZEE|D, Factory default 2422 X7|3t & £ Qo0 pcol TUZ X

ot 22 & ASLICL

£¥ Motor Control < Configuration

.: Y, COM11 (115200 bps) #0 - MoonWalker-SBL2420U-B(30V,20A) A Restore Factory Defaits
=-«4 Product Information
G Nerdon DD Reset Device

4% Product ID: 1511
----- ¥+ Software Version: 203

----- {+ Hardware Version: 200 Motor Property
“..4$ System Units: 1-rpm, Nm
-8 Start-up Hallsensor's Phase

: Sequence Detection
i..4$ Startup Control Mode: 3 - Enable Velocity Control

J-6™ Serial Connection Position Sensor's
Parameters Detection

-4} Device ID: 1

=R Serial Position Range Setting

--4¥ USB/RS-232 Baudrate [bps]: 115200
‘.4 RS-485 Baudrate [bps]: 115200 Electrical Parameters

Identification
- 4% Watchdog timeout [ms]: 0

=-"% pulse Input Mechanical Parameters
Identification & Tuning

- 4¢ Pulse Input Mode: 0 - 1 Pulse (Pulse, Direction)
- 4% Pulse Counting Edge: 0 - Falling Edge Reatd/Max Velocity &

: Motion Profile
- {$ Direction Signal Polarity: O - Positive Low
- {¢ Enable Signal Level: 0 - Active Low
=)-% Electric Gear Load from Disk| | Save to Disk
4% Numerator: 1
i % Denominator: 1 < Expand Tree Collapse tree
U7t 2B EZH0|Hof HZZ™, ZH E2to|H o matnly 7t2 $1d 218 Fo| EAIZLICE At
A7t mefojee| e HEsHH, HEE U2 JSA 2H E2H0|H0| ttR2E E1 HEFLO
AA7 QER HESS O8N 4t HHEA| SUHF M2 mgtMoz Hotd, ALEXIE &
H US YHM HE ZR0|l= SULHF M2 F2Mo=2 HEtL O

----- {4+ Rated Voltage [V]: 24
4% Rated Current [A]: 5
----- & Max Current [A]: 10

mjo

¥ U2 HEcte 3% SUHE Mol HHY =X HASHA| 7] HERLICE

*F9|: BE| Egto|Hof Ct22E F miEto[E 2 2E EZo[Ho| SA| HMEEXIX|T Al o
220 B2 XMPEX|= dsUch EeA M2 MFEI| fjME 2E Egfo|BI} 71ES
HE HEj0M 5= FEO AzZio] ERELICL F, 5% O|Y REE FISHX b= =AM HE
g oEfojEE SEAl HzE|o 7155 llH-E-Oil. 2E E2to|tHo| m2tnlE S HRE d0=
SA MES IX $=F FolstMof gLt
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Hol RLER HES0 Ut 7IsS 2%stE Chgilt &Lt

[Reset Factory Defaults] HHE - HE2 SAIY el 4% 42 ZE 20 H4E2
=7\

[Reset Device] HHE - ZH EZIO|HE AZEQIQ 2|4 o, ZH Ez2t0|H EHRo 7 XY
NESS

[Motor Property] -2 E{0i| Cliot HZ ©at YHHF, =

= Al
S A

o
>
3
£
njo
nx
0z
Ot
rir
=
ot

el
Pal

[Hallsensor's Phase Sequence Detection] HHE - Z/4IAMQ| HIE =AMt (&2 EX|StE=
ot RS A

[Position Sensor's Parameters Detection] HHE - ZHO HZE X| M A(Hallsensor,
Encoder) BEE EX|St= CHstAXIE A3

[Position Range Setting] HHE — 2H2| F1& BPIE HEst= LA AE M
[Electrical Parameters Identification & Tuning] HHE - 2E<Q| 7| met0|HE & XSt
=1t g= dF/ HMO7| 0|52 HESt= UAYXE HH

[Mechanical Parameters Identification & Tuning] HHE - 2E2| 7|A LfZi0|HE EX|StD
AKX MO7|t £= H07| 0|58 2ESl= ULAE &

[Motion Profile & Feed-forward Options] HE - 2 M =
EHSt= CHRlMALE A

[Load from Disk] H{& - PCOlA 14 TmEt0|E MY 2{0f RE E2IO|HZ CHREE
[Save to Disk] HHE - ZH EZO|HO0|M T L2t0[HE 240 PCo| MU= 7|5
[Expand Tree] HHE - E2| | RE 25 EF

[Collapse Tree] HE - EE| HFE 25 S

o
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76.1 2E EZo|H E §4Y

=7 ME RHEZO|HE ALEoHAHE TE - REESOM - 2 GZS W & 2 &
2to|H o HEE 2E FY 7|S22 OiE AAFOOF YgHez S5 Lt

*Fol: RERY 7SS A8 S W= EE{7} R85 YEHE A0{OF FLICL

*Z9|: Mechanical Parameters Identification & Tuning HE2 HF00|E|S 7|2 5et A st &
of s o ddsto &S X OoF L CL
7.6.1.1 Motor Property
[Motor Property] HHES =2 ZE2| SR 4, e A M7RE 2% gLth
B NTRE Servo Ul - S WCC 5200 bps
W M)Z‘ MW iServo Ul Connection Chart About
NTRE :
Version 1.13 (2017.12) FW Update Help
“¥ Motor Control % Configuration -
&y Y. WCoM11 (115200 bps) #0 - MoonWalker-SBL2420U-B(30V,20A) Restore Factory Defaults
(-4 Product Information [ Motor Property Set % |
-8 Start-up ‘ Reset Device
* Serial Connection See the Datasheet to set the Rated Voltage and Rated
% pyise Input Current.
B o Position Sensor Motor Property
[+)-RJ» Motor & Mechanics Matocfiated Yk
o Ca il Motor Type: |1 -BLDC Motor v Hallsensor's Phase
- Sequence Detection
Rated Voltage: |24.0 v
Position Sensor's
Rated Current: - A Parameters Detection
Max Current: |10.0 A Position Range Setting

*Set Max Current as 150% ~ 300% of Rated Current. Electrical Parameters

Identification
Cancel Mechanical Parameters
| [ Identification & Tuning
Reatd/Max Velodity &

Motion Profile

Load from Disk, | Save to Disk

Expand Tree Collapse tree

¢ Motor TypeOi|A| ZEQ| ZFE MEH
e Rated VoltageOlA 4 ™S MEH
e Rated CurrentO Al A MFE MEH
s Max CurrentOf Al %[0 MFE MEH
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Rated VoltageO M= ZEHO| 7Iot= 4 Y-S, Rated Currentdf M= ZEO| 502 53
Ue 4 MB(EE HO|H A|EQ| continuous current)S A1, Max Current((c£ H|O|E

E 9| peak current)= E& B4 {2l 300% O|L{=2 &FgL Lt

—_

¥ Rated Current= REQ| 7IA4XA| HEO HAXoE SsE& H
Eo] A MF HHEU0 Qs £ Z=2ulUo| 7t5ret ZAETI}

(==
¥ Max Current= & H|0{7|7} M dst= HF Bl X|OfX|E AELICL RE0 S2=
Fc A0 M7 d™US Go7IX| REE HOZH, RE7} HE HE{O|M LH AUHSY =

HMF7l 2 stall Current FaultS ZAghL|ct,

7.6.1.2 HallSensor’s Phase Sequence Detection

[Hallsensor’s Phase Sequence Detection] HHE2 &2 Z4IM2l ¥ =ME ZELICL

w M)Z‘ MW iServo Ul Connection Chart About Ay
NTRE i ‘
ey \ersion 1.13 (2017.12) £\ Update Help
. . STor
¥ Motor Control  #% Configuration
& . WCOM11 (115200 bps) #0 - MoonWalker-SBL2420U-B(30V,204) Restore Factory Defaults
{#-%4 Product Information
[+ B Start-up Reset Device
[-" Serial Connection Hallsensor's Phase Sequence Detection X
#-"% pulse Input
% Position Sensor 1t flows small current in the motor winding to find an Motor P
° input states of Hallsensor. Press the [Detect] button to ropety
[+ g Motor & Mechanics start.
(-1 Controller Hallsensor's Phase

Sequence Detection

Hallsensor Phase: | 11- Inverted input, Opposite directi Position Sensor's

Parameters Detection

Detection Current: | 40% of Max Current v
Position Range Setting

I Electrical Parameters
Cancel Identification

Mechanical Parameters
Identification & Tuning

Reatd/Max Velocity &
Motion Profile

Load from Disk| | Save to Disk

Expand Tree Collapse tree

A
T
Al

o

ra

[Detect] HES 28, XM HE =ME R7| ?lo 2H= 5 HF =@gLo Y 2
A =

|THSLX| §7LE EX| o Hifsts 8%

A= Detection CurrentE 0] A

*F0|: DC BE|{L} STEP 2 E{= HallsensorE A235IX| 27| 20 0] 7|52 ALY = 2USLU
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Ct. BLDCR2E{Q} PMSM B E{O| ATt AL 7t58t=F H{EO| &3t EL|Ct

7.6.1.3 Position Sensor’s Parameter Detection

[Position Sensor’s Parameter Detection] HHE= &2{ Encoder?l Hallsensor HEE &&L|Ct

w . MW iServo Ul Connection Chart About DT
NTREX" :
: Version 1.13 (2017.12) F\W Update Help
“¥ Motor Control /< Configuration =
& Y. YCOM 110115200 hns) #0 - Moan\Walker-SRI 24201 1-R(30V_20A) ] efaults
(-4l Prq - CSIUCN SENS arameters Letection g E
#=-8 st = T 3 -3
L we It applies 10% PWM duty to the motor to find the Position sensor's parameter. Press the [Detect] button to start.
(£ el E
= Ln;% Pul -
5 Position Sensor's Parameter Detection
&P Pol rty
=& Ma Position Sensor: ‘4 - Encoder & Hallsensor } £
ey nase
oo Encoder Direction: ' 1-Invert “ iction
=" v
: Encoder Resolution: | 4000 count/r Encoder Resolution  or's
ection
Number of Pole Pairs -
Number of Pole Pairs: 6*count/r | .
i setting
i ) Encoder PPR: | 1000 pulsejrev 2
Detection Voltage: | 20% of Rated Voltage v 1eters
ot Hallsensor Resolution: countjrev n
eV Detect L
o9 meters
P OK Cancel Tuning
ol o; 3
[+ Controller T Reatd/Max Velocity &
Motion Profile
Load from Disk| | Save to Disk
Expand Tree Collapse tree
[Detect] HEZ +2M, Encoder?t Hallsensor S2E #7| s ZHE F0|AM =4 HF| 2™}
A DUch o mE7} o.m_ aE2 SR UL A AIjsE ALE AL
. o o
Detection VoltageE &0 ®A| IS CiA| =~HSHH EL(CH

£ Encoder Direction, Encoder Resolution, Number of

-|0

EncoderO| A Index AZE XNadt= 4

Pole Pairs a2 S<stA &&L|CH

=
o = = T B=

ENXM o2 H|1WI0] Encoder Resolution, Number of Pole Pairs ZfS& &t&L|CH 0] A0 &
= oLt AX o CIEA &2 2 JASLCH

A8g = @l W= Hallsensor 412 7t2| #ASHX| Gf2 A|ZHAL OOl H
% Xt

ik}
re
N
E
lo
Hu
m
=
0
(o]
o
()
=

*ZF09|: Encoder0]| Index 4137t = BLDCLt PMSM ZE°| AL, EXA4
9} Hallsensor HEE #A FLUCL X 2HE AN #2 #E2 2EQ| HO|E AEE T
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ol

I SLO| A
nl g|-0|° 2]

= | =

ZF

of SHI2H 2FEA=X A9

=7t EX AldEU

of siC}.

otCE 2HY O]

=0

M

—

7} 8= EncoderE ZE*tsh

*Z=9|: Index Xl
REZQ| HOo|E AEE

k-3
ggct o] g2

Zk
HA

7.6.1.4 Position Range Setting

[Position Range Setting] HHES =2 ZH7I 7+& 7ts% Z|24/%]

DCRE{Q Z2, iZXQl Encoder ResolutionS
Hx8l0] AFSX7L SHIEA $Hsjof FLct.

2Eo 2H

— =
W ... MW iServo Ul e D R
NTR :
LB Version 1.13 (2017.12) F\W Update Help
P STOP
Z¥ Motor Control #< Configuration
.: . WCOM11 (115200 bps) #0 - MoonWalker-SBL2420U-B(30V, 20A) Restore Factory Defaults
[#-%4 Product Information
@8 St position Range Setting X e
If the motor is installed in mechanically restricted equipment, set the minimum and maximum drive range by moving the )
motor by hand.
ty
Software Position Limits 3
[ software Limit Check jase
Fton
Position Actual Value: D Reset br's
action
Min Position: |-10000000 Get Pos. :
Max Position etting
Max Position: | 10000000 Get Pos.
i g s eters
‘ Min Position Y
-9 Cancel | [
) neters
if: Identification & Tuning
(-8 Mechanical Parameters
[#-¥9% Controller Reatd/Max Velodity &
Motion Profile
Load from Disk| | Save to Disk
Expand Tree Collapse tree

BEIL 2L 20 AZEO ZHO T "7 Motkls 2%, 2ZHZI 7E 7ts% Z[A/Z
Of HHRIE HEst0 o] HRE HOLHX| RSt & LICh TtY OS2 22| HiF(Qt Z0| ZE 7t
2ot 2™ JtsTt 22 Of ChetMAte| &S H7YSHA| @fotke LT

DEHOl 1Z HQZ KX otslof & AL, Software Limit Check MAEAE HIASID ZEIF L5 7}
s%t Min Position 5! Max Positiong AX™TLICtE O I £22 AZSEE A0 [Get Pos] HE
2 $E92 #X| Encoder #4S Min/Max Position 222 MA™E = USL|CH THY [Reset] HE
€ F2M #xf X2 Encoder 3t 022 MHEIL|LCE
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*F0|: U Linear EfY RE{Z{Lt RE{7} 2|L{0| RE0 HAL[O 0|F A7} HHE B &2
Ele| 718 ®PIE & SHI2A 2%clof L|ct o] Zro] SHIEZA 2FEX| %2 3%

D m2to[e BX| 2PN RE{7} AEL|L 7|EF 7| R0 SEY + A&UCH

7.6.1.5 Electrical Parameters Identification & Tuning

[Electrical Parameters Identification & Tuning] HES &2 ZHQ| M7|X niZt0jeE &1 0]t

=
#HE HF HoO7[e o5& 2FELIC

w ;&. MW iServo Ul Connection Chart About oog
NTRE ;
: : Version 1.13 (2017.12) F/\W Update Help
7 SToP
%P Motor Control /% Configuration
&y I COM11 (115200 bps) #0 - Moon\Walker-SBL2420U-8(30V, 204) Restore Factory Defaits
4 Produ[ _ .. s : o |
| Electric Parameters Identification & Tuning Current Controller X
- B Starts evice
2 )zv'. Serial| | several frequency of the sine wave voltage is applied to the motor to find winding's inductance(L), resistance(R) [
-5 pyjse | | and Back-EMF constant(Ke). Press the [Identify] button to start. L
Electrical Parameters Identification Tuning Current Controller lpperty
L
Back-EMF Constant (Ke): |7.85 mV/rpm Soft Hard sPhase
Regulation I Jetection
- = |
ensor's
Inductance (L): |2.83 mH --- Current Controller Gain -— Petecton
Proportional Gain (P): |3.03 ge Setting
Identification Voltage: | 30% of Rated Voltag v i L
Integral gain (I): |1241.3 |
: rameters
:‘ Identify fon
(- KB M E
Lod Concel | grametes
| 1 & Tuning
(-89 Meuramcarrarameers PO ———————————
(-9 Controller Reatd/Max Velocity &
Motion Profile
Load from Disk| | Save to Disk
Expand Tree Collapse tree

[ldentify] HES FEH ZH7| 22 2|MSIHM ZECe| H7| mt2t0|EH Ql Back-EMF Constant,
Resistance, d/g-axis Inductance @f2 &A ELUICL ¢ ZE7} 22 SZ2O0|X| RSIUALL AlH
Ol HIist= B2 = ZF= Identification VoltageE =0IA CHA| Al NHS s HE oL
Ct.

L, 2E Z9| Regulation Stiffness E2I0|E HIE XPE &
S Soft2 S2]0|H 0|50| ZA M0 ZE7F 2EEA 3
=Z20|H 0|50 &4 H¥EO0 ZHO| MF FFT 450| ZOX|X|EH

=
=
0| &dg = st UL HFRHOIZINAM 052 HUE = ZF5IACH, ZHE 718

r
I oy
fika]
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Fop C(ikHz 2H) IS S WHA TS BLCh 0f s A7 LXl %S WX &
20| B2 YZoR 20| 0S8 W2 gurt

+7ol: BE{o] M| MtOIEE ¥ W REJ} 7|7Ee £a|5|of Yojof L|Ct THE BE{7}
HZOJO|E{S 7| Ot AAE0jQUCHH TX|H nrarmsm sxsie £ 9lon x| AHM 2

E{7t AEDL 7|6} 7| 7R0) SEE 4 YBLICL £3 DET} BRI| S

A7t CHKIX] REE Folsfof Ehuct,

A
ne
1> o
30
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7.6.1.6 Mechanical Parameters Identification & Tuning

[Mechanical Parameters Identification & Tuning] HlE2 =2 ZHQ| 7|A X mi2td|geHE &1 0|2t
HAE X|/EE Hoj7|e o5 AP L L

W 7. MW iServo U ]| [T [ (g
NTRE ;
Version 1.13 (2017.12) F\W Update Help
. Stor
“¥ Motor Control #< Configuration -
= - - = - =
- - Mechanical Parameters Identification & Tuning Positicn/Velocity Controller X ;’DEfaUHS
* Prod -
E
+- & Star] | Several frequency of the sine wave voltage is applied to the motor to find Moment of Inertia(J), Friction coefficient Jice
o Seria (B) and Load Torque(Tl). Press the [Identify] button to start. ['
® m‘% Puls¢  Mechanical Parameters Identification Tuning Position/Velocity Controller ‘F
[#)- Posi er
i @ Load Inertia Ratio: Soft Hard | ty
= o Motd Regulation I L
gt 1 Moment of Inertia (3): |0.0213 a.m”2 Stiffness: Phase
, Qo i [;pect‘on
- R Viscous Friction (B): |0.00418 mNm/rpm --- Position Controller Gain - tsor‘s
Coulomb Friction (C): mNm Proportional Gain (P): E&cﬁon
|-
| )
[IMotor connected to Load -—- Velocity Controller Gain — : Setting
: : . |0.0487 C
i Identification Velocity: | 50% of Rated Velodt v Proportional Gain (P): _ | e
e Integral Gain (I): Eon
- Mg 1 ; |
Identify o
(-89 [ameters
-0 1 Cancel fifuning |
[+ Contrower s blnnry &
Motion Profile
Load from Disk| | Save to Disk
Expand Tree Collapse tree

2EHO 7|A mE0HE 2 H" DE7t 7| #Ee AZAEY s ME QX Es 2250 JYs
AEJQIX| S FES{OF ThL|CH 2 Motor connected to Load HAHAZS X AsH MEf2IH ZE I}
7|78et AR Us gEHE H10, &3 M™EE= Moment of Inertia 72f2 2E 3|FXIo| 2o

]

2oty 7| #F(Load) 21t HIES FoHA ELICH
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Load Inertia + Motor Inertial
Motor Inertial

Load Inertia Ratio =

Ot M 37t A=l MEHEFH Load Inertia Ratio= 10| E|1, Moment of Inertial Z2f2 2 E 3| Xt
o| zMgo| ELLCt

—

lIdentify] HEZ2 FE2EH ZEH7} J4L5S UESIHN ZRE 0S8t ZEQ| 7|A ni2to|gQl
Moment of Inertia, Viscous Friction, Coulomb Friction ZfS %A EL|Ct ot DEII 522 232
O|X| ZoIYAHLL Mo MI{jsts BR2E E2E Identification VelocityS =0{Al CiA| A" 1Y

2 +%e) HEZ UL

oX
b

{, @E ZO| Regulation Stiffness £2t0|E HIE Z2E F 2
l/5E HMoj7|9| oS58 HH™TLICL SoftE =Z0|H 0|50 A HEE O ZEI}L &
Mot B2 Hard O[50| &4 2EE0 ZHO /X/E£E F=F 50|
OFXIX|ZH TISO| &M = ASLICEH UL X/HE HO7|0M 0|5S HE =2 2ESHAC

AA
BHE NMFo(ed~Hz)2 TSsHA Ut of Me TS0| floE M7t S2tol= Bt
o
=

1Ye ¥43Ho= Lu
N

[n oo

U rg o o

o

.I

Hu mjo
Mo m
ba}
o

o g

]

=

*Fol: o] #E HE M REE J|FHe AEEI QAojof FLICL REE= TSSHHAM TS 27|
20l AtEOl CEX| AL} 7|57t mhEE|X| =& Fo|sjof gLt

*Fol: /X Hoj7|t £ H0j7|2] O|SE 2EE W, PIDUS FI22 X EF5:= AR
Regulation Stiffness £2t0|E HIE SZ{0| SHHHO| 27dst= WS AZHLIC
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7.6.1.7 Motion Profile & Feed-forward Options

[Motion Profile & Feed-forward Options] HE& 28 ZHQ| % Z2oidS 45D mE &

A gMg LEsLC

W ‘,).(* MW iServo Ul Connection Chart About Paaiiat
NTRE ;
RN Version 1.13 (2017.12) £\ Update Help
” Star
¥ Motor Control #% Configuration
&y " AHCOM11 (115200 bps) #0 - MoonWalker-SBL2420U-8(30V,204) R e e e IS
[ ! Prod et Tmfarmmntine
2 g 23 : E
58 star Rated/Max Velocity & Motion Profile Setting X L
- . =
G- Seriz Max velocity and Motion profile's acceleration/deceleration values are calculated from the electrical/mechanical
[ m,% Puls¢ | parameters of the motor. Adjust it to the value you want. 3
s o Pos Motor Velocity Motion Profile =ty
[+-RJ® Motc e
R— Rated Velodity: |2320 rpm Profile Type: | 1 -Trapezoidal v Phase
BxNeodny: R Max Velocity: | 2320 rpm —
asor's
Acceleration: | 10000 rpm/s =tection
Deceleration: | 10000 rpm/s + Setting
Jerk: |[671734 rpm/s~2 E
imeters
Cancel %me&rs
. E;_.Tuning
Reatd/Max Velodity &
Motion Profile
Load from Disk| | Save to Disk
Expand Tree Collapse tree

Rated Velocity@t Max Velocitye ZE2| @2 Tt Electrical Parameters Identification 1H8 0fl A
LOFH Back-EMF constantOl| 2|3l MESHAH ALtE 2L CH

Motion Profile ZEO0|A{, Profile Typeg HEst1 ZZOAS Max Velocity, Acceleration,
Deceleration, Jerk 22 M7ETLICL [Electrical Parameters Identification & Tuning], [Mechanical
Parameters Identification & Tuning] M8 SHI2A $HSIYCHH, O] ZHE2 ZHO| 2tF ntztg|

HE 7|#Hez RE7 A Hel WM #3532 = A=E AME gez 43850 ASHCL

X Profile Type2 '1-Trapezoidal' ==& '2-Sinusoidal' & SILI2 dHsl= 22 HESHH, Max
Velocity, Acceleration, Deceleration, Jerk &2 H0{7|7} AH4tet 3t o] 2 2= A2 EH
of F2l& 715t =22 AFSHK| 4X|T o] FES RFE= A2 ML =X k5UCH
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762 MN&g 54

7.6.21 8% HEfoM TS LES}

rr
ox
4o

Ule| Motor Control B0l A [Enable] HES =2 ZEHZ Enable 5t ZEE 2ZX0|X| U= AEY
0]

o
=
M ZS0| 2dsts 827t /s & USHEL

52 &5 #E EtYe 2L 285 T#&%= ZHOA Current Controller2| Regulation
StiffnessE Z|CHSH HardE A3 7Lt Position/Velocity Controller2| Regulation StiffnessE Z|CH
ot Hard2 27E5IUS I gL

O| Uj= Tuning Current Controller2} Tuning Position/Velocity Controller2| Regulation Stiffness&

Soft Fee 2 FF0| YO E WA =a¥ I3 25 L

Electric Parameters |dentification & Tuning Current Controller X

Several frequency of the sine wave voltage is applied to the motor to find winding's inductance(L), resistance(R)
and Back-EMF constant(Ke). Press the [Identify] button to start.

1

Electrical Parameters Identification Tuning Current Controller
Back-EMF Constant (Ke): mV/rpm Soft Hard
Regulation l

Inductance (L): mH - Current Controller Gain -——
Proportional Gain (P):

Identification Voltage: | 30% of Rated Voltag v .
Integral gain (I): |1241.3

Identify

Cancel

Mechanical Parameters Identification & Tuning Position/Velocity Controller X

Several frequency of the sine wave voltage is applied to the motor to find Moment of Inertia(J), Friction coefficient
(B) and Load Torque(Tl). Press the [Identify] button to start.

Mechanical Parameters Identification Tuning Position/Velocity Controller
Load Inertia Ratio: |1-0 Soft Hard
Regulation
Moment of Inertia (3): |0.0213 g.m”2 Stiffness:
Viscous Friction (B): |0.00418 mNm/rpm --- Position Controller Gain ---
Colomb Fricton (C): i Proportional Gain (P):
[IMotor connected to Load --- Velocity Controller Gain ---

Proportional Gain (P): 0:0:457
Integral Gain (I):

Identification Velocity: | 50% of Rated Velocit v

Identify
Cancel
7622 5 MEjoM HE wMss HL

MHr
i)
o
m
i
m
5

Q

=X
(0]

el
kl
o
m
N
am
ox
-
[~}
mjo
=
AT
ot

UI2| Motor Control B0 A] [Enable] HES
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EZ Motion Test 1E0A Position Range, Delay, Repeat Count Zt2 HF TLIC 12|11 [Go]
=

HES =8 ZH7t BtE A35t=5 gLt
Jog Motion Test Power Stage Monitoring
Velocity: |500 v | rpm Position Range: | 0 i~ ) 100000 Power Source Voltage : v
Delay: 500 | ms Power Source Current : A
§ o Repeat Count: 100 G FET Temperature : 'C

ol "ZA| HEiOM TS0 Zdst= B2 EOMe 22 LB2= TS0 GofE WX o5
EAES,

XSt |__| [|-

=3
= =

7.6.3 Product Information

Product Information &2 X AZE NESZ2A IDEA 022 HEAIE), ME ID, 2 E210]
Het Yo BT, Xoj7| StEQ0 TS Zole = QO 0 #4=2 AM8X7I YUoIE wEE
= lEUCHL Ol ¥X| el o]t ZE EZI0|HO|A ALESH= EHRIE A-E = AUSLICH

=

& M. WCOM11 (115200 bps) #0 - MoonWalker-SBL2420U-B(30V, 20A)
—w % Product Information
: ----- $+ Vendor ID: 0
----- & ProductID: 1511
$+ Software Version: 203
-4$ Hardware Version: 200

L LY System Units: 1 -rpm, Nm

X XHMIet Li82 QEHE Ho|E2 50 ASLIC

Of A&2 <=1 #3k= QEMEE Ltz 25U

e Vendor ID — vendor_id

e Product ID — product_id

e Software Version — software_version
e Hardware Version — hardware_version
e System Units — units
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7.6.4 Start-Up
Start-up/Stop A& ZH EZtO[HO| 20| FYUE0 Mg AXY Mo %2 Z2EUCLL

— B Start-up
- Startup Control Mode: 3 - Enable Velocity Control

Startup Control Mode& CtE & StLHE MEHE = QUEL|CH
. — Disable
. — Enable

Enable and Current Control Mode

Enable and Position Control Mode

°
N wWw N - O
|

Enable and Velocity Control Mode

Of 8% &2 ZH HO{7|Z Enable & I ZEQ| & ZEE ZAFEY M= ALEE LT} 00[Lt 1
2 4= 42 Voltage Output ZEZ Enable E|1, 222 HNE Z2 Current Control ZE7}
ElL|Ct 32 MYE HLE Velocity Control 2E7F &1, 42 MHEl AL Position Control 2E7}
==y

of 1g°| =1 A5

—_ =

QENE

rir
rir

=L es=

e Startup Control Mode - startup_control_mode

7.6.5 Serial Connection

Serial Connection 1E2 ZH E2I0|H ID, Serial S4 &%, X5 52 MdHsID 2olE
ELICE O] 2 E0|A Device ID, RS-232/485 Baudrate 7t HZASH F20| E

=
Ztsfjor HAE Zfo| BHHELCE Serial 8415 =& 115200bps 7

N
e
£
L rr
T
o

—‘ & Serial Connection

' ----- $ Device ID: 1

%‘_:-~-0°° Serial

{} USB/RS-232 Baudrate [bps]: 115200

BN 435 Baudrate [bps): 115200

b 4+ Watchdog timeout [ms]: 0

X XHMIgh 82 QEHE Ho|E 50 ASLICL

of J&° =1} &L= QENEE O3 Z5L

¢ Device ID - device_id
*  Watchdog timeout - serial_watchdog
e RS-232/485 Baudrate - rs232_baudrate
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7.6.6 Position Sensor

Position Sensor &2 X MAMO| Ciet A™EULICE X MO E

| ]
ZH 13 AIRH B2 4 Soft Limit AFE R E 28E &+ JUFLILCL

—o Position Sensor

. &% Sensor Type: 4 - Encoder & Hallsensor

] %% Hallsensor

»»»» {4+ Hallsensor Phase: 11- Inverted input, Opposite direction, 120' Phase lead
-4 Number of Pole Pairs [6*count/r]: 2
-39 Encoder

- 4§ Encoder Counting Direction: 1 - Invert
B e $+ Encoder Resolution [count/r]: 4000
=)--%¥¢ Position Limits

''''' [] software Limit Check

----- & Min Position [count]: -10000000

---- $+ Max Position [count]: 10000000

X XMt g2 2BHE Ho|Z &S0 ASLICL

o 189 BRI WAL OEMEL Cr3I 2L

e Sensor Type - position_sensor
¢ Hallsensor — Hallsensor Phase - hallsensor_phase

¢ Hallsensor — Number of Pole Pairs no_pole_pairs

*  Encoder — Encoder Counting Direction

encoder_direction

* Encoder - Encoder Resolution

encoder_resolution

e Position Limits — Software Limit Check

soft_limit_check

e Position Limits — Min Position min_position

e  Position Limits — Max Position max_position

7.6.7 Motor & Mechanics

Motor & Mechanics &2 AMHEAZF AESIOXL Sh= 2E XN S-4X|of CHot AL Lt
DHO 2= X 94 M7, EHE AS5ste 8§24 MY, ZEHO XOf 2™ £x, ZEQ| M
M5k, BHO 3| A5 E MY = USFLICL
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=R Motor & Mechanics

: ----- 4+ Motor Type: 1 -BLDC Motor
‘;}-0;’ Rated Values

----- &+ Rated Voltage [V]: 24

----- 4% Rated Current [A]: 5

----- 4+ Max Current [A]: 10

----- {4+ Rated Velocity [rpm]: 2320

RS o 05

% XHMIE 82 2EHME BlolE 20| YLIC

o 1Zo| BN WL oENMEL Ttg1 ZEUL

*  Motor Type - motor_type
e Rated Values — Rated Voltage

rated_voltage
e Rated Values — Rated Current

rated_current

e Rated Values — Max Current

max_current

e Rated Values — Rated Velocity rated_velocity

*  Rated Values — Max Velocity max_velocity

7.6.8 Motor & Mechanics — Motion Profile

Motors & Mechanics — Motion Profile &2 ZHO| XLt £ HOA| AHESH= 200 A

Aot Zzoeo| s Z¥ots A1 £, VAR, dEE M3 Us 28U

=-&% Motion Profile

----- 4 Profile Type: 1 - Trapezoidal

----- & Profile velocity [rpm]: 1797

----- & Profile Acceleration [rpm/fs]: 162946
----- 4+ Profile Deceleration [rpm/fs]: 162946
4% Profile Jerk [rpm/s~2]: 814732

X XHMIgh 82 QEHE Ho|E 50 ASLICL

o 1go| BT BUEE QEMEL Ot2I ZHLLC

e Profile Type - profile_type

e Profile Velocity - profile_velocity

e Profile Acceleration - profile_acceleration
¢ Profile Deceleration - profile_deceleration
*  Profile Jerk - profile_jerk
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7.6.9 Motor & Mechanics - Electrical Parameters

Motors & Mechanics — Electrical Parameters 2 E{Q| 7| Li2t0|EQl 7| My M=, N, QAHEH

]

Eo A S
& ges 8L

1%’_»-0.," Electrical Parameters

. - 4¥ Back-EMF Constant [mV/rpm]: 7.85
{} Resistance [Q]: 1.16
...4$ Inductance [mH]: 2.83

X XtMet LH82 2EHME Ho|§ &30 ASLIC

of g9 &=1t

rk

gl QENMEE o33 Z5L0L

—

e Back-EMF Constant - bemf_constant
¢ Resistance[Q)] - resistance
¢ Inductance[mH] - inductance

7.6.10 Motor & Mechanics — Mechanical Parameters

Motors & Mechanics — Electrical Parameters 2. E{Q| 7|A Lt2t0|E{Ql BMHDHE HX| ORE A,

2S0EASs UsS 28Ut

=)-%¥¢ Mechanical Parameters
- 4¥ Inertia Ratio (Load/Motor): 1
-4 Moment of Inertia [g.m”2]: 0.0213
- 4¥ Viscous Friction [mNm/rpm]: 0.00413
$ Coulomb Friction [mNm]: 9.69

e Inertia Ratio

inertia_ratio

e Moment of Inertia

moment_of _inertia

¢ Viscous Friction

viscous_friction

¢ Coulomb Friction

coulomb_friction

7.6.11 Controller — Fault Protection — Fault Limits

Controller — Fault Protection — Fault Limits AE0|M&= 2 % MO7|E Ezs7| @9t otE, 0

1
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§1m
=
r
2
rot

A as 284

-1 Controller
—E Fault Protection
: -,ér--«O: Fault Limits
: -4¥ Overheat Limit ['C]: 80
----- $¢ Overcurrent Limit [A]: 24
-4¥ Overvoltage Limit [V]: 42

----- {+ Undervoltage Limit [V]: 10

X XMt &2 2BHME HO|E 50| ASLICL

o 1Zo| BN BREE oEMEL Ttg1 ZEUL

¢ QOverheat Limit

overheat_limit

e Qvercurrent Limit

overcurrent_limit

*  Overvoltage Limit

overvoltage_limit

* Undervoltage Limit undervoltage_limit

7.6.12 Controller — Fault Protection — Detection

Controller — Fault Protection - Fault Detection AE0|AM= 2H % ZEO AZAE= ZHHE B35

Qet 4FZ ZE X U2 MFTLICL

=% Fault Detection

4+ Vibration: 3 - Current Frequency = 100Hz and RMS = 30% of Rated Current
£ Stall Current: 3 - Zero Velocity and 70% of Max Current while 500ms

4+ Position Tracking Error: 3 - Position error > 2000 count while 500ms

£+ Velocty Tracking Error: 3 - Velocity error = 500 rpmi{or mmfs) while 500ms

X XpMet g2 2EBHE Ho|Z d50] ASLICL

of J&° =1} &L= QENEE O3 Z5L

¢ Vibration - vibration_detect

e Stall Current - stall_current_detect
e Position Tracking Error - position_track_error
*  Velocity Tracking Error - velocity_track_error

7.6.13 Controller — Feedback Controller

Feedback Controller= 2 EH EZIO|H L= X O{7[Q] pl O|S ZH A+E HEFE =
Ct.

o>

L
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: #2 Feedback Controller
. - Position Controller
:’%‘)-»-0," Moving Average Filter for Position Demand
- '--3% Window Size (1 ~ 256): 1
=8¢ P Controller
Q Proportional Gain(P): 11.9
=% Velodty Controller
-Og Moving Average Filter for Velocity Demand
4% Window Size {(1~256): 1
:’é’wﬁs’ PI Controller
-4} Proportional Gain(P): 0.0487
gy Integral Gain(l): 1.67
(=) Current Controller

(=% PI Controller
{+ Proportional Gain(P): 3.03
‘..4% Integral Gain(l): 1241.3

% XS Lge eHdME Holg o AL

of 152 &=1t #akl=s QEMEE Ot Z5LCh

*  Position Controller — Moving Average Filter — Window Size
e Position Controller — P Controller — Proportional Gain

*  Velocity Controller — Moving Average Filter — Window Size
*  Velocity Controller — PI Controller — Proportional Gain

e Velocity Controller — Pl Controller — Integral Gain

e Current Controller — PI Controller — Proportional Gain

*  Current Controller — Pl Controller — Integral Gain

7.6.14 Controller — Status & 1I/0O Parameters

Controller — Status & I/O Parameters 1E0 M= ZEH EZO|HOA X Hsle YEH ZLEQ

I 2z OiEtojgE 28 g o+ AsLUOL

-8 Status & I/O Parameters
'''' {4+ In-position Threshold [count]: 10
----- {4+ In-velocity Threshold [rpm]: 30
Ldy Regen. Voltage Clamp [V]: 39

X XMt &2 2BHE HO|E 50| ASLICL

o 1E0| ¥20 BELE e=MEL to1 ZALCH

- pmaf_window_size

position_p_gain

vmaf window_size

velocity_p_gain

velocity_i_gain

current_p_gain

current_i_gain
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* In-position Threshold - in_position_threshold
* In-velocity Threshold - in_velocity_threshold
*  Regen. Voltage Clamp - regen_voltage_clamp
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7.7 Firmware Update

Firmware Update CH2M&AHE Ul FE2|El S Q| [F/W Update] = =o gL o e o
M 2E =20/t AZAEO QUCHH, otz ar 20| HZAE ZH E2t0[H 2| Device ID,
Vender ID, Product ID, H/W Version, S/W Version BEE HA|g DH EZlol HEE =9l
IZ [Next] HES =8 CH2 AHOZ O|F3IAL} [Cancel] HES =28 YO YUCIO|EE

g & AFLL

OF
rm

b

Firmware Update

i

Confirm the target controller informations and didk [Mext]
button to select firmware file,

Target controller informations
Device ID: 1
Vendor ID:  NTREX
ProductID: 55T-36D2005-F
Hardware Version:  1.03

Software Version:  1.20

Mext | | Cancel

B EZiolH HEES Qo = [Next] HES F£23 g A8 20| HHolEY He

Firmware Update ==

Select the frimware file to download and dick [Mext] button to
select the communication part.

Firmware file informations

Firmware {bin) =Release WExeWiServo.bir] |
Vendor ID:  NTREX

Product ID:  55T-36D2005-P

Hardware Version: 1.03

Software Version: 1,20

| Previous | [ Mext ] | Cancel |

— -

O| CH3}XLOA Binary(bin) file @2l [..JHES =2{A AEMA AL SHOX|, 52 ClHO[A
OIEOAM Ch2EH2 Hof mts MEiSHLCH O2{™ HAOo mb29| Vender ID, Product ID, H/W
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Version, S/W Version=
ZX| Btols)of stLCt,

HE7t #AlEUCH

Ol7|ME Z2E E20[H 0| HYOE B2
= 284t 2gln

7t #AIE L

LICH. O] ‘SEef iy 2E E2to|H o] ZE FLEI1 LX|5t

= =
O % [Next] HES 2T OfF O3 Z0| HYOE HR2RE & ZE

Firmware Update @

Set the serial port and speed. Clid: [Next] button to proceed
download.

Communication port settings

Serial Port: W WCOML

Serial Speed 115200 bps
Timeout: 3000 ms
| Previous | | Mext | | Cancel |
2 g Al EI% Ezsar of %N%E,

okl
i)
2

ujn
|
Ho
HTJ

[Next] HES +28 CZ1r 20| E

Firmware Update =

Click [Update] button to download firmware file. Current
connection will be dosed before download,

Download informations
Serial Port: W WCOM1
Firmware(bin)  mware WRelease WExe Wiservo.bin

| Previous | [ Update ] | Cancel |

O17|M LAl HAOE CH22E of7|elet Al2[E ZEQL HYOf mtUS
7

OZ [Update] HES +2H

|E0| 2E 2H E2to|H AZ0| ZEE Cf

HES YO Ch2R2E7F AIRHE LI,

i=l
N
2

stolst

=4
o
=

—% Timeout
ot CHzb& At

LICE OpX|9}

JEofAfet 20

48



JIMoonWalker

Firmware Update ==

Click [Update] button to download firmware file. Current
connection will be dosed before download,

Download informations
Serial Port: W, WCOM1

Firmware(bin)  mware WRelease Wexe Wiservo.bin

Transfer 97280156741 bytes.

_l
-

Cancel

Ao CH22E & [Cancel] HES #28 UR2E2E IHYS F2otn HAO YOO|E CHebS AL

o=
£ ESUCHL Y Ch2EREJF 2270 &[H [OK] HE0| EAIZ|D, [OK] HES =2 HA0 ¥
HOolE I¥S SEYLCH
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g S

L

|l

2K

Mk

8.1 Communication Protocol

O ZoM= PCLI DOIO[A2 HESEO|M EH E2i0|EHo| QEHME Zt5 10 M7 2ot S4
T=EZ0| CHsh 2L 2B EZH0|E0 S22 FHSAHL B E2H0|E9| F4 miz2tn|
HE ddsts A2 aid QEHEN EF 42 A= AS 20|5tH, 2 E2I0[EQ| HEIE ¢
AL 2E E2tO[EO| 4 mEIOIHE gl A2 Y QEMEN N EF U2 Aes A2 20|
=g

EN Z2EELS I CAN ZEOM ARElE ZEEZE1 A2|Y(RS-232, RS-485) I EO|A A}
8hle ZEEEE FRELULCHL A2|E ZE Z2EZ2 CfA| IiZle| 20 et ol 2|

(binary) HE{Q HAE(text) WEHZ F&2E LICH

8.1.1 80{9 Hg|

ZH EZ0|Eo AHE sS4 ZEEZE 910 M0 MEE= 0F E 8-10A FolgLot.
Term Description
Index QEMEQ| &HZx MOl
Sub-index QEMEO FHEx F-MQl
Short Name Index2} 22te|= QEMEO &2 0|
Long Name Index?t 2otk|= QEMEO| 71 0|F

H 8-1 EA ZTREZ0 AIREE 20

A7 HOIM AFEElE 20 & Index, Short Name, Long Name2 QEMEES HEsH= dhA| o X}
O|YLICL Index= ZH E2I0|E RO QEMEEZ HXSI= Mooz CAN & AlZ|Y HiO|
2| jZIof At E LT}

Sub-indext REMEE HZSt= E-Moo2 FA& OfHZI/CIXE /09| xE H=E <Ot
LICH xHE 10 HZA= 1700 CHSt HHOIL} H7HO|2tH Sub-indexZ 12, X2 20| HZE 1709
ARE 25 MESHH ELICH I/O7t OtL| 2t 2E EZi0o|E XtA|of CHSH Z40(2tH &4 Sub-index

= 00| ELLt.

Short NameIl Long Name2 Index®} S 2tr|E QEMEQS| H2 0|21 7l 0|22 2, A2|E =
~E {20 AFELICE O 0|2 ZE E2I0|E LHEOM Index ¢f22 HBISHE|0f Index2t &
LSHA AFEE L

DFOF AR X}ZE 2B E2HO[E0| QIVHE F M| MYES MIASt= power_source_voltage 2E
MEO| &S At & M, Al2|Y HAE JHICR SAldts 42, siY QLEMEQ| Short

Name@l pvL} Long NameQ! power_source_voltageES At83tHM E L|CE CANO|LE A|2[Y HIO|L

50



JIMoonWalker

2| {3 SHE MEStE 2= T RLEHMEQ| Index? 0x2008= AFESHH EL|C|

H 8-20|M= QENMEQ| 471X £ EOFLC 2t2fe] QENME EtRIo]| M2} ojZle| ZOo|7t
ct
=

Object Type Size Description
INT8 1byte 22 E 7HX& 8 bit H+dY
INT16 2bytes BE5E2 JIX|LE 16 bit B4Y
INT32 4bytes 232 JHX|= 32 bit HH
FLOAT 4bytes BH3$E JIX|&= 32 bit ALY

ol H 8-30 A= QENMEQ| A |
2 g (Constant)2t &EN(Status) LEHMETZ Of7|0f SIS, g2 22 & I OHE 2|HY
AQULICE WOR EA|E QEXMEL M7 M202 H3H(Command) LEXETJ} 0of7]0]| s 2hstn,
Ue denn & o oz{E 2/HY AYLCL RWE BA|E QEMEE 4 nietolH
L

(Configuration Parameter)@t B <=(Variable) L EME7} of7|0f sffSetL|Ct.

>

Access Object Description
RO Constant, Status 27| ™& (Read Only)
WO Command MI| HE (Write Only)
RW Configuration Parameter, Variable Q1 M7| 75 (Read Writeable)
H 83 QEMEO AMA &N

8.2 CAN HA|X|

Ef E2t0|=29| 4 m}2t0|E (Configuration Parameten)S &8st HH(Command)s LHZ| ALt
Eli(Status)E &47| fISHM ZE EZH0|E0| EXSt= 02| LEMES
2 = AFLCH o] B2 ZH E2H0|H0 EXSts QEMESES AN

DIAIX] FZ=0f i3 7= gLC.

Al

L
(=]

¥ OrAE pCcet 2E EZ2H0|E7F CAN H20| HZEE|0 S45H7] floiM=, HESI HZEEH
BE LEo S HET7H YX|SHof st ZtZte| FX| ID= RF FEtof gLCE

o - =
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821 CAN Hzlo| 7|2 7=

OrAE PCob 2B E2i0|E ZH0| CAN SA L2 FHRE 7l 8 14 R4 +& Device ID2t

HAIX|2| ZO|(Length) A2[1 HEE|= MA|X|(Message)?t ELICHO2 18 8-2-1 FX).
Device ID | Length Message
11bit 0~8 0 ~ 8byte

% 8-2-1 CAN 41 Izl 719 @4

Device IDE& Z|Cf 11bitE 28 + U=, ZH E210|E2| device_id7t 7|0 AFEE LICE
OFAHOIM EHX2 CAN HAIXIE EWAHL FX[7F OfAHEZ 2|4 g O, Device ID7F & 25t
X|’"8=|0{OF BtLICt Length= OA|X|(Message)2| ZO|E LIEILH=0I, HIAIX[S| X|CH 3 7|7} 8byte
0|22 00 A 8Ato[Ql ZtO| E LTt HAIX|Ol= &&= HO|HE H&LULCH

a8 8-2-2&= HA|X[(Message)2| 7|& F+XE LIEFRLICH HA|X|= Z[CH 8byte 27|E 7tE =+
AOH, 1byte®] Command®t 2byte®| Index, 1byte2| Sub-index?t LIHX|= Atgtof] Ste =24

E9| F(Valu) 22 THEOf ULLICE HBO| W2} Sth ~ 8th byte AW ASS EXNY 4=
93 Ot 4E QUFLICE BHY} 5th byte XIZMXIBE ValueZt ZXBICIR Sth bytetX|2| 4GBt
M&oe Lt

—

1st byte | 2nd byte | 3rd byte 4th byte S5th byte | 6th byte | 7th byte | 8th byte

Command Index Sub-index Value

12 8-1-2 CAN S Izl 4 g4

047|M Commande= E 8-41t Z2 MM~ HAl(Access Code)lt LEME HA(Object Type)2| =
|

2 E TbyteE FHSHA ELICH
T AL e
0x10 QHME M7 QH
0x20 QEME M7 2F0f et S
Access Code 0x30 EE&IE &7l 2%
0x40 QEHME 917 2F0 st SH
0x80 QEHE °'7I/M7| 2730 tiet o2 S
0x00 INT8 - 8 bit signed integer
) 0x04 INT16 - 16 bit signed integer
Object Type
0x08 INT32 - 32 bit signed integer
0x0C FLOAT - 32 bit IEEE Standard 754 floating-point
H 8-4 MM A HA(Access Code)lt LEHME HA(Object Type)

IndexLt Value@t Z0| ot HIO|E O|&2| HIO[E7} HAIX|Of XEE U&= CO|E{Q| 59| HIOIER
H 2Z0| XEEle= 2|E QC|QHLittle-Endian)&HAl 2 S L|C},
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OtAR PCOF 2B EE2O[ES] REMEES &7 2{3l, OrAEH PCIF 2E EE2t0[20] ELiE= 2
s FEgHch

o olo [
ouMES| 22 AS WE
A

I_

= H 8-49| Access Code 0x301} 11X} St= Object Typea ZESHA
CommandE HX M3l|oF SfL|CH Q10X = QLEMEQS| WO0| INT16 O|2tH Commandd=

0x34E AHEgL|CH

1st byte | 2nd byte | 3rd byte 4th byte 5th byte | 6th byte | 7th byte | 8th byte
Command Index Sub-index

823 QEHE M7 9H
OfAE PCTH RE S2to|so| @BMEo] e MI| 9Isf, OLAH PCH BE 2o Bljs
H2g TYPLICL

QEME 2 £ M=, 4th byte AT THA|= QLENME 7] ¥t LA
CommandE E 8-42| Access CodeOf 2[slf 0x101} Object TypeOff %= EHOE Y E|0{OF B
M, O A0 XF QEME| gf(Value)g LIt

1st byte | 2nd byte | 3rd byte | 4th byte 5th byte 6th byte | 7th byte 8th byte
Value(INT8)
Sub- Value(INT16)
index Value(INT32)
Value(FLOAT)

Command Index
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-

824 RQHHME Q7|/27| M0 Cist 43 S

ZH E2i0[E7} OpAH pCol RLEME 917|/47] 2F0 SE5st7| 93, 2 E=2t0|27; OfA
B pCO 2= SH IS FIELIC

QRENMEQ| 2 AALL M7|7t 3% BLR0&= QEEIEB Zt(Value)0| SEC 2 Z0tSL|C}
mjzlol 82 K QAP ZELICE T Command= E 8-42| Access Codedi| A

HE M7
A= ZAXE 0x200|Lt 0x40%F StLtRE Object Typei| 9:“.: rgo = gL

= —

1st byte | 2nd byte | 3rd byte | 4th byte 5th byte 6th byte | 7th byte 8th byte
Value(INT8)
Sub- Value(INT16)
Command Index )
index Value(INT32)
Value(FLOAT)
% BE| C2to|EE AGXIZF £ o] MEEX %S 4 7| ME0| AgXlo] SHHMEES o=
Q¥®et ofLjzt QEHMEN 47| Q¥ (HHME ST 2EYES| I SEBLICL
825 RQHHE Q7|/27] 740 Cfst Ao S
ZEH EZ2i0|E7} OrAH pCol QEME 97|/47] @0 21 22|7] 25, 2H E=2t0|E7t
OrAE PCO| EWl= HIf SE HAS FdgU L
QEMES WS AL 27| flot IS ZE E2H0|E0 2FWES W, LF7I LU5t= 4
f= Ohg 38 8-2-31 &2 A9l @7 mjZl0| S0hz L.

1st byte | 2nd byte | 3rd byte | 4th byte | 5th byte | 6th byte | 7th byte 8th byte
Command Error Code

12 8-2-3 CAN & 17l

25 OAIXlE E 850 LIEIL} UELICE CAN IHAON 2F HA|X] L2 HMEELX Yo
Error Codet EtHEIL|ICH 2|1 Command= 0x800| BtehE L|CH
Error Code Error Message &
1 undefined index IndexLt Sub-indexZ X|™¥st QEMETJL Z=I|5HX| %S
2 packet format error mjziol 40| #X U=
_ o7 & QENMEN MLL MY ME QEHMEQ| QY&
3 variable access error N
Al =gt

H 8-5 QEMEO| 97|/M7| MHOA LMl 22

X 2 2ol 2F HAX|= mfzlel /do #HE 2RE HE E80jHO| 2F HEO|L 2EHE
of cHgt F&20| O LICt.
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8.3 AlZ| Hio|L{E] T2l

2 A|2|Y(RS-232, RS-485) EACZE Q1 M7|7} JHs5THL|CH Al2|
sA2 HAE J8tol mjZlat oA siO|HZ| Z[gte] ozl SAS oM X[ @eL|Ch

0

o e BE E2l0|20| EXfsts @EHMEESS AN Ast7] 93t Al2|Y E419| Hio[H2| T2
=0 2o gL ct
8.3.1 Hioj42| mzle| 7|& F=

Hro[ 2| mHZle| MAIX| F2== CAN IHAOM ALEE= HAIX| Pz SLRLICE T CANOA]
= Object Type01| et mzlel Zo|7h BHRX[2, Hioj 2] Tzl F=0M= Valuell X[ ZO[E

4byte2 DHSID D47 MA| ZO0|E 13byte2 DY TILICE
1st byte | 2nd byte | 3rd byte 4th ~ 11th byte 12th byte 13th byte
STX Length ) ETX
Device ID Message Checksum
(0x02) (=13) (0x03)

a2 8-3-1 HiojHz| Izl £ e

A7) O3 8-3-101AM XSt 22| STX, ETX= Al&tat 2 90|t EAYLICE d2/1 Length
L 1302 IXE0 YSL|CH

Checksum& 3rd ~ 11th byte X|& 7tX[E§ HIO|E EtR|Z Ciot & ZA0|A 1byteDTh F o 2f &L
Ct ChS2 CUAZ AYE Checksum A4 O X ZEQL|CE:

char Checksum (char *msg, int len)
{

char cs = 0;

for (int i=0; i<len; ++1i)
cs += msg[i];
return cs;

}

4th ~ 11th byte @Y2| Message= CAN SAOIAM Q| HAIX] #xQt SYtL|Ct TF CAN2 8byte
o HAIXIE 25 MK 4otz E[X|TH AlZ|Y HiO[42| THAO| M= 8bytel] HAIXIE 25 Xf
IOF BL|CE BHeF OiA|X|Q] 2|7t 8byteZ} E|X| Y=CHH, He 3240 08 XL H ELCh

—

Al2|g BtolH2| THZI0M= CAN TiZlo|A et 20| 2| QLR (Little-Endian)dH 22 TfZl
gL L.

mjo

__l.l.
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83.2 R2HHME 97| @H
QENEQ| 2 2 W&, IH2Q| 4th ~ 11th byte X|™HO| R X|St= MessageE Of2fet Z0| +
Mot ELICH CommandE E 8-42| Access Code 0x301 2{11Xb Sh= Object Type2 ZETHSHA
Command& X T-d5{OF gL,
4th byte | 5th byte | 6th byte | 7th byte | 8th byte | 9th byte | 10th byte | 11th byte
Command Index Sub-index 0 0 0 0
833 QHHE M7 gH
QSO US £ U, 7h byte X A 20 g7 QYN S FUYLICL B
Commande H 8-42| Access CodeOf 2|sl 0x101 REME Hof| Ye xgoz 2dL|0{0f ot
o, 0 HAO| U 2EME| F(ValueS HATLICE
4th byte | 5th byte | 6th byte | 7th byte 8th byte 9th byte | 10th byte | 11th byte
Value(INT8) 0 0
Sub- Value(INT16) 0 0
Command Index )
index Value(INT32)
Value(FLOAT)
83.4 QHME gl7l/m7| @¥H et Y3 S
QEMEQS ¢S %‘ 1'—f MI17b 48T ER0l= REMES Zf(Value)0| S22 ZO0HZLIC

(@)
@]
3
3
Q
>
o
rr
=]

INEEREAPS = Ox200|'—f 0x40% StL f t Object TypeOll &= Xtz A E LCH
4th byte | 5th byte | 6th byte | 7th byte 8th byte 9th byte | 10th byte | 11th byte
Value(INT8) 0 0 0
Sub- Value(INT16) 0 0
Command Index ‘
index Value(INT32)
Value(FLOAT)
B E2I0|E= AMBXARZE 2 40| MEE[X| &2 = 7| ME0| ALEAel QEMES Q= &
HED ofL|Zt QEMEQ M7 QFO| fSHME SiY QLEMEQ| I8 SHE L
835 RBHE o[7|/27| 2730 Cjst duf ST

SALE 7] et IjAE 2H

Zto

—

EtolHo| 2Es M, 2F7F 2

galo| @2 T3zl0| Sopg Lt

s

rir

7C:>’
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4th byte | 5th byte | 6th byte | 7th byte | 8th byte | 9th byte | 10th byte | 11th byte
Command Error Code 0 0 0 0 0

a2 8-3-2 *F 13l

2F HAIX[= & 8-501 LIEFLE QUFLICE Al2|2 BIO[H2| THZOAN 2F HAIX] WHE2S HEE

X| %O Error CodeBt Bt=HEILICE 2] Command= 0x800| HtehE!L|CE

F HAMXIE mijzle] 740 2TEH 2RE HE EZojHO| 2F YFO|Lt 2%F0 Cfst

S 20| obELICt

8.4 Al2|¥ HAE Il

i

A 2| Y (RS-232, RS-485) EA0A= BHIAE(text) 7|HIC2 ZFH EZl0|EQ| QEMEEZ Q1
= UEE TLICL Ol= AMEAZE SAI2 fot M8 Z20ME AFESHK| Ot

o [Ry—] _C]_)_
2 QYBlEIB AP0l RE CalojHo| @BHESS H ML B 4 ¢

Hyperterminaldl &
=5 Lo

Al2lg HAE 7|8t A M= IndexS HYH2ZE ALESHA| B & 8-12] Short NameO|Lt

Long Namel} Sub-indexZ At&%tL|Ct.

Short/Long Name CR/LF
Short/Long Name Sub-index CR/LF
Short/Long Name [ Sub-index ] CR/LF

Short/Long Name2 2LEMEQ| |ndex0f siHdt= 0|50|H, Sub-index= ST IndexOf 2t E

=
=
235tH /09| MEE 20| LICE Sub-index7t 091 B% MEf JtsSLICH

CR/LFE= Carriage Return/Line FeedQ| 2fAtZ ASCII ZE4 22t 0xOD, Ox0AR L|Ct YEHH o= =
7|2 29| Enter 7|0 siYstH SIO|HED|E 22 |FE2[EI2 PCOIAM HZAUCHH FH 4H
Enter 7|2 &3t ZAYLICE (O]F CR/FE J 7|22 CHA)

O X) 2Ef =2t0|H{ 2| user_variable2 sub-indexZt 0~255 H2[Q| HIEY QENME Q|
BHMEOQ| sub-index 7t 12 22| 2= 87| s = Ct3at Z0| S Y=St AH F|1E ¢

2Lt
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user variable[1l]d
user variableld

842 RQEHME M7 X
euME IS £ Uk HAE WIS T334 Zo| PP
Short/Long Name = Value CR/LF
Short/Long Name Sub-index = Value CR/LF
Short/Long Name [ Sub-index ] = Value CR/LF

Short/Long Name2 2EHMEO| |ndexOf

| B9 Mz 7

Sl ot= 0|%0|D1 Sub-index=
QBT /02| X2 o|O|StL|Ct. Sub-index7} 091 Z

st

SIS IndexOf M2 &

OlAl) 2E HO| 9ZE ZHE 1000rpm £E2 3 Mt7| A= CSa 20| HHS t
1Y 7§ YHLCH
tv=10004
target velocity=1000d
843 QHEHE g7|/M7| 2 i 4T SH
QEMEQ| g AL MI|7L 3% dR0= QLEMEQ| If(value)0| SH2E ZOtZL|CH
2 E2t0|B7t SHSE "WA2 Ch3at 5L
Short/Long Name = Value CR/LF
Short/Long Name Sub-index = Value CR/LF

Short/Long Name [ Sub-index ] | = | Value | CR/LF
A&7t Short/Long Name ¥4 & SILIZ ZHO|E oM, Z2 HAlc2 SEHYLILL SHS= &
2ol B0l= CR X2t LF X427+ 24 25 LI
2 E20|EE AFEXL 2 40| MEEX| Y2 £ UT| IO ALEXte| QEMEES 2= @
Hedh OfLEr REMEN M7 F0 M T siE QLEMES I8 SELIC

8.44 QHHE Q7|/M7| Q0 Ciot Mij S
QEMES| LIBS AALF M7| 3 WS BE SE0|20] QERS WM, QFI LMsE &
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Ho
rir
o
mjo
]
o
=
my!
rlo
ogt

4ol 2F mjZl0| SOt LIL.

! Error Code , | Error Message CR/LF

Q7 MA[X|l= #8-50f LIEfLE AFLCH

¥ 2F HAXE izl FEo 2HE RE RE EZI0jHO| 2F HEO|L 2EF0| cit
F&20| oteLc

8.4.5 Device ID 9| £

20|27} RS-485 H{AO| GIZE Z2, A2|Y HAE mzlols 229 @
Bl E2to|2E TR EX[Q| IDE RO0{sfiof ThL|Ct

of & tfZ Ada Z0| mizls +ilg gXo| IDE WA 20 201 &Lt

Device ID ; Serial Text Packet

Ol Xl) 2teF device_id 1HS 7IX|= ZEH E2i0[22] ZHE 10rpm £& SAIZ|1X & [ff Of
it 20| YHSL(C)

1;tv=104d
1;target velocity=104

aal

ZH EZI0[E7F EX| IDE 7HI= S #45H%E M, S WA= TX IDE 20 SH
gUCH S Wzl oSt 22 HEjZF E Lo

Device ID ; Serial Text Packet
*F0| RS-4220|Lt RS-485 H{A0| = OIé,* | 2E EE2o|BE AFE mE, %ol BE E2to)
B 7t0| Device ID7} M2 ZESHX| LT E MHSI0{0F EHL|LCt.

8.46 03] QEHEQO| Q|7|/A7|

Al2lg HAE 7l SN StLiel R ¥z o REMES SA|M &1 & & UASLICE 4
29l g7|ek 27| 2¥S FEots EAt= ) YL

CHE2 3709 &7/27] 2ds #dd5ts Tzlel RYYLITE O7|A HAE mjzlel ZO0[7h 256
byteE HAl R=E F-SHOOF ghLICt.

A7I/Mm7 - 1 7|/M7] 2 2 A71/27] ¥ 3

ol §7l/27] R8s #OotE0|1 FdH2= Mot Ch3ar 20
C

0
ZtZtol 2Fo tiet SEHE Tt 2lulgtLtt. 429 SEHE TFadts 24ks 7 YLILh
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71227 SE T p| SZl/RRI SE” 2 | | fH71/27 3E 3

Ql

2

2 2E E2to|ETE gt & miZle| ZO|7t 256 byte2Lt 2 U= 256 byteE Zitot= £
=0 Lzt SEjoM 27 S EASHA| @1 SESH| ME0 H=5F 280 S His HF
2 UEX| Y= A0] FSLILE

oAy 2E{ ZE E2}0|E29| user variable 2LEX E Q| sub-index 1,2,3 Z2f2 SA|0| AKX} & [Oj
Orzfet #0| gLt

H=dg

ul=10;u2=20;u3=304d

Ofd) 1% M'2el CIXIE It 2 M2l CIXE E, 3¢ N2 CIXE YHE SAIH &2

= -d i =< 211
A g M= Ch2df 20| YL o)

divl;div2;div3d
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9 QHHNE

— ] —

REMEE ZH HO7|[E ARNM E= WF

Uzo| B

olgz 2=

HlO| =

o
2=9

Al2|Y S4I(RS-232, RS-485)2 &

LI ct.

Ex) brake on delay
brake on delayd

Script {0 M=

of QEMES ChZat 20| TEXT Y42z M o

100d // Brake on Delay &2 100msZ &H&EHC).

=
QuME 0|2

20l AEH2A0(HE

// Brake on Delay = AUHSC}.

=0] AFETtLt.

9| Virtual Machine®|A| AN A St AHESIES

Ex) brake on delay = 100 // Brake on Delay a2 100ms2 &&SHC}.
d = brake on delay // Brake on Delay a2 B+ d2 020
9.1 Object Table
Sub- Short
Index . Type Access Long name
index name
0x2001 0 16 RO vid vendor_id
0x2002 0 116 RO pid product_id
0x2003 0 16 RO swv software_version
0x2004 0 116 RO hwv hardware_version
0x2005 0 132 RO SS system_status
0x2006 0 132 WO e system_control
0x2007 0 132 RW sa system_argument
0x2008 0 F32 RO pv power_source_voltage
0x2009 0 F32 RO pc power_source_current
0x2010 0~7 S32 RW na device_name
0x2011 0 132 RW id device_id
0x2012 0 132 RW swW serial_watchdog
0x2014 0~1 132 RW sb serial_baudrate
0x201A 0 108 RW un units
0x201C 0 108 RW scm startup_control_mode
0x2041 0 108 RW pi pulse_input_mode
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0x2042 0 108 RW pce pulse_count_edge
0x2043 0 108 RW dp dir_signal_polarity
0x2044 0 108 RW el enable_signal_level
0x2048 0 132 RW gn gear_numerator
0x2049 0 132 RW gd gear_denominator
0x2080 0~15 116 RW ec error_code
0x2101 0 132 WO C control
0x2102 0 132 RO S status
0x2103 0 132 RO f fault
0x2105 0 F32 RO te temperature
0x2111 0 132 WO tp target_position
0x2112 0 132 WO tv target_velocity
0x2114 0 F32 WO tc target_current
0x2116 0 F32 WO tvq target_voltage
0x2119 0 F32 RW tl torque_limit
0x2121 0 132 RO pd position_demand
0x2122 0 132 RO vd velocity_demand
0x2124 0 F32 RO cdq current_demand
0x2126 0 F32 RO vdq voltage_demand
0x2131 0 132 RW p position_actual
0x2132 0 132 RO v velocity_actual
0x2134 0 F32 RO cq current_actual
0x2141 0 132 RO pe position_error
0x2142 0 132 RO ve velocity_error
0x2144 0 F32 RO ceq current_error
0x2151 0 108 RW sl soft_limit_check
0x2152 0 132 RW n min_position
0x2153 0 132 RW X max_position
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0x2161 0 F32 RW rvo rated_voltage
0x2162 0 F32 RW rc rated_current
0x2163 0 132 RW rv rated_velocity
0x2164 0 F32 RW mc max_current
0x2165 0 132 RW mv max_velocity
0x2167 0 108 RW pty profile_type
0x2168 0 132 RW pve profile_velocity
0x2169 0 132 RW pa profile_acceleration
O0x216A 0 132 RW pde profile_deceleration
0x216B 0 132 RW pj profile_jerk
0x2171 0 F32 RW oh overheat_limit
0x2172 0 F32 RW oc overcurrent_limit
0x2173 0 F32 RW ov overvoltage_limit
0x2174 0 F32 RW uv undervoltage_limit
0x2176 0 108 RW vb vibration_detect
0x2177 0 108 RW sd stall_current_detect
0x2178 0 108 RW pt position_track_error
0x2179 0 108 RW vt velocity_track_error
0x2181 0 108 RW mt motor_type
0x2188 0 108 RW ps position_sensor
0x2189 0 108 RW ed encoder_direction
0x218A 0 132 RW er encoder_resolution
0x218B 0 108 RW np no_pole_pairs
0x218C 0 108 RW hs hallsensor_phase
0x2191 0 F32 RW b bemf _constant
0x2192 0 F32 RW r resistance
0x2194 0 F32 RW I inductance
0x2198 0 F32 RW ir inertia_ratio
0x2199 0 F32 RW i moment_of_inertia
0x219A 0 F32 RW vf viscous_friction
0x219B 0 F32 RW cf coulomb_friction
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0x21A1 0 F32 RW pp position_p_gain
0x21A4 0 F32 RW vp velocity_p_gain
0x21A5 0 F32 RW Vi velocity_i_gain
0x21A9 0 F32 RW cp current_p_gain
O0x21AA 0 F32 RW Ci current_i_gain
0x21B1 0 116 RW pw pmaf_window_size
0x21B2 0 116 RW VW vmaf_window_size
0x21D1 0 132 RW ip in_position_threshold
0x21D2 0 132 RW iv in_velocity_threshold
0x21D5 0 132 RW rvc regen_voltage_clamp

9.2 Product Information

9.2.1 vendor_id

ex)
vendor id¢ // vendor_id% &Gt [Enter] IIE &£
vendor id=0 // HOIINA vendor id=022 Y

9.2.2 product_id

2H MOoZ| ME IDYLICH
SBL24D200S-U°| H|& ID= 1511 YL|LCt
ex)

product idd
product id=1511

9.2.3 software_version
2H HMo{7| B0 HTO 1002 =3 A LICH
YOl HAE2 C21F 20| HA[ELICE XX.YY

- XX: major version

- YY: minor version
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ex)
software version¢

software version=111

9.2.4 hardware_version
2H HMo7| St=Y
SIEQIOl A2 CHE1F 20

- XX: major version

- YY: minor version

9.3 System Parameters

9.3.1 system_status

|0 HH7TH0| 1002

| EAIE

// Version 1.11 &S L}ELH

ZE Hof7|ol TEHOl HEHE EARUC 2 750t HE HE HEE status LEMEOD

M EARHCL

definition code description
SC_HS_PHASE_DETECT YO| A&l FO0|ALt HH &
SS_HS_PHASE_DETECT 0x0001 o
RS2 EAIRL|CH
SC_POS_SENSOR_PARAM HZO0| Adll FO|HLt A
SS_POS_SENSOR_PARAM 0x0002 o
CIRSE2 BAITLICH
SC_ELECTRIC_PARAM_EST H# 0| A3 F0|HL} A
SS_ELECTRIC_PARAM_EST 0x0003 ~ et
LRSS EAIZLICH
SC_MECHANIC_PARAM _EST 20| A&l F0|AHLt A
SS_MECHANIC_PARAM_EST 0x0004
 EASS BEAILIC
AFJ| SC_HS_PHASE_DETECT, SC_POS_SENSOR_PARAM,
SS_COMMAND_SUCCESS 0x0010 SC_ELECTRIC_PARAM_EST, SC_MECHANIC_PARAM_EST
HHO| §8HezE M BE EASS BEAIZLCL
AF7| SC_HS_PHASE_DETECT, SC_POS_SENSOR_PARAM,
SC_ELECTRIC_PARAM_EST, SC_MECHANIC_PARAM_EST
SS_COMMAND _FAILED 0x0020 .
HHO| ™ =F & oW AR T AISAS S B
AlgtL|CE,
AF7| SC_HS_PHASE_DETECT, SC_POS_SENSOR_PARAM,
SS_COMMAND_ABORTED 0x0040 SC_ELECTRIC_PARAM_EST, SC_MECHANIC_PARAM_EST

YOl MER 2F0 25 SHEJASS EAIRLCL

N =]
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9.3.2 system_control

2H Hojzjo 28 B3

o

LI Ct.

o

2 UWELCH 2H S0t MY ZHHE HH2 control LEMEZ LY

definition

code

description

SC_COMMAND_ABORT

10

ASH=

Sixf ==l SC_ HS_PHASE_DETECT,
SC_POS_SENSOR_PARAM, SC_ELECTRIC_PARAM_EST,
SC_MECHANIC_PARAM EST @32 =ctstL|Ct,

ocoo=2
system_status RLEMEO|= SS_COMMAND_ABORTED 7 ®
Al g L|CE,

SC_HS_PHASE_DETECT

11

2HE 60k Zt: THRZ Micro-stepping T+&5H0

S
Hallsensor?| ¢4 =MQt &2 &&LCH &2 42
hallsensor_phase L EMEO| XN& & LICt
O] ¥¥2 BLDCR} PMSM ZEHO|Tt s, HES AHH
SIS M 2H & 1HF Fx 2[™sHA ELCh F
57| Hoil ZHet £51E 22|35t0] ZHI s A2 #

et
Hallsensor?t SHIEA AZE|JA=0H= BXE HI|st
Qb #lst=|, of [[HE R H YA SHH A &
ol I:cl>:| AlS
7] &

#3517] ™, system_argumentOf| EE1§ &5t
rated_current2| %2f(10~100)22 73| 0f
o|-|_| [:I-.

=1
= =
X

_I

=
TT =

e o
i o

SC_POS_SENSOR_PARAM

12

& ZF|CH #H(min_position, max_position)S X| ¥t 2E

ZEE Micro-stepping T+& £+ Voltage 7-&5t0] /X Al
M (Hallsensor and/or Encoder) B EE At&L|Ct
O] HHS HHSIH position_sensor, encoder_direction,

encoder_resolution, no_pole_pairs L EHME Zto| HZE L

—U
ot
mo rx

O YHS WS BEE YY SE2 ¢ 4
= 0 AEfof A

5

|
F

Tuot
N

Linear motor0f| A= soft_I|m|t_check SM8E AL FAO0|=

! AEﬂ‘loﬂ Z=ESIX| Y E THL|C}
eSt7| ™, system_argument0f ZEE F&5t
oF T 2Srated_voltage2| %4t(2~20)22 A73HOF
L|Ct.

S
St
=

SC_ELECTRIC_PARAM_EST

13

ZEOl M7 L0 (A7 HE da(Ke), B

ol B

o MR, A
d/g= AHE2A(Ld/Lg) FEE AR

-1 oT

o

AlS

HE MA#SIH bemf constant, resistance, inductance_d,
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inductance_qg, electric_angle_bias, torque_constant L EHE
0| HFE LT,

YO & L I 2RH= H7| L2H0HE 7] ?lof =
oA =0, REet 235 ZE|AIZ HEOM F3E AS

Hye o

Linear motor01|*1E soft_limit_check 482 71 S&0|&
A At H(min_position, max_position)S X|Est0] ZEH
7f 2EHO| SS5HX (=& LT
2 A7 M, system_argumentd| ZHE &3}
ot M Srated_voltage®| %7t(10~30)22 H7FsloF &
L|Ct.

SC_MECHANIC_PARAM_EST

14

e EES N =

o

=0l ZEet 7|27t HZE|0f AO{OF SLICH FYO| 2

2O ZES 1250 %S =AH2E SIHAZIEM 5
o
=

BEO| 7|A mEtolEHZ|F5e 2d 2HE(Q), £20| IE
o A==, Q) =82 I’“s“-l Ct.

T o= =1
O] HHS MAMSIH moment_of inertia, viscous_friction
coulomb_friction @LEHME Zt0| HAEL|LC}

Linear motoroﬂA‘IE soft_limit_ check M8 741 2XI0|&=

H L= —
(min_position, max_position)& K| s{{OF 2L
Ct.

HHS HHST| ™0 system_argumentOf 7| &

o

Al
I S

o

=

-

= g 82
£ L E rated_velocity2?| %2£(10~100)22 &7 }{OF

L Ct.
Of HH2 ZEQ} 7|7 50 thgt 7|4 m2t0|EeE &7|

SE M 27t 245 7tEE 280 E22 (A Al

SC_CC_GAIN_STIFFNESS

41

1

HMoiZ12 B 1 O

= [
St H&EHO SEEO %OP(WF'_P EEVF NSShAL &
A

00% Afol—l wez 23 3“—|Ef. O g2 d=

=
| 2 HASIH d=51F g MF Moj7| 0|52 2785t
£ cckp, cc kiQEHMEQS| t0o| HZAE L|C}

system_argument0j| A
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*Fo|: HF Ho{7|2e] o|50| FoH Y Fabs CHe ‘i

~~'0te 280 SEUCL MR HOj7|2] 0|52 £30| &
2|x| fbe FEolM e

SC_PV_GAIN_STIFFNESS

42

XLt £= HMO7|2] O|F0| Cigt stiffnessE 00|Af 100%
Afolo] grez 27 efLICE O] gt2 91X Hof7|el P o=

HA T

1 £= XJoj7|ef p I 0|52 SAl0| =FoH =0, =2 &

= 2858 UF/ANO SEE0[ FOXX2 ZE 7t TSt
7.||_|. HEALSE A 0|¢|_||:|.'

22 T Mg
A2 AASH pc_kp, ve_kp, ve ki LEMEQ| 710| H
7=iE| |__||:|..
FHS HASH7| MO stiffness 22 system_argumentO &
Zoljof grLct.

*FOl: fX[et £E H|0{7[|2] 0|50| E2™ REII H2 F
o2 ZSgLC REQ| TIFS0| LMstX| AxE HHs|
of gL|C}.

SC_CC_GAIN_STIF_READ

81

Hozlof d8E & Moi7|2 O|F0 thet stiffnessE &
Of ZL{C}.

system_argumentO| X & & L|C}

SC_PV_GAIN_STIF_READ

82

Xoj710 MEE Xt = HO{7[Q 0|50 CHst
stiffness& 240{=L|Ct.

system_argumentOl X & E L|C}

SC_FWC_SPEED_UP_READ

83

X of7|0f A=l speed up W= HO{ZLILCE

912 4t system_argumentOf X ZHELICE

SC_CLEAR_ERROR_CODE

90

HA
error_code LEHME H{ZEO| o2 AEE 2F AN ELCH

SC_FACTORY_DEFAULT

98

DE Hoj7lo MYI BEE RE ouNMESS IF O

Al 712 222 X7\ gL

SC_SYSTEM_RESET

99

2E RO7|2 AZEYOf 2|4 LTt
s7ol: mE| DEOjE{E WA A BE 1SS

£l

"1 5
ZE

Z Bk X|Ltof HAE m2t0|E{7t Flash Memorydl| X
L|C}.

SC_FIRMWARE_DOWNLOAD

9090

XM O{7|E Firmware Download REZ TIQSHLICE Firmware

= Y-mode ZE2EZE M&E £ Qol, ML = AMijst

AN — ;= O
ALt BEtet A2 M7= AE3|M Firmware Download
Do oA ELUICH O] MEf= XOoj7|of SHIE HLO

CH2REE 2ARSIYS O WHLE - ASHCL

A H

9.3.3 system_argument

system_control @&0] & argument&

Ze=2 dt= Y07t USLICH SC_HS_PHASE_DETECT ¥
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ex)
system argument = 40¢
system control = 11¢

9.3.4 power_source_voltage

Motor
VDC <V> Driver
-

power_source_current

9.3.5 power_source_current

PR z2& PRE AL o g2 o & Aol oLzt 2H =25 WRER

power_source_current = [K|0{7|2] 7|2 AH| T =]/power_source_voltage + [PWM Duty ratio]*[2

Eo| 3E&= TF]

9.3.6 units

2EH HOf7|0M ALY THRo] SRE MEYLCH

count/s,
mV/(count/s), mNm,
0 count/s"2, g.m~”2
mNm/(count/s) mNm/A
count/"3
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rpm,
P mNm,
1 rpom/s, mV/rpm, mNm/rpm g.m~”2
mNm/A
rom/s”2

ex)
unitse
units=1

9.4 Connection

9.4.1 device_ name

ZH Ho7|el ol EFUCLt 23 7tss EAE2 A 32byte R LICH.

ex)
device name=BLDC_2Pd // Device Name® BLDC 2prZ #7g
device name¢ // Device Nameg A=

device_name2 EEQ| F{FO|L} HAON = F2S O/XX| fon, THX| AHEXZE 2H HOZ|E
A FESIEE 0|F2 ROSt= 7| sYLICh

9.4.2 device id

RS-485, CANI} Z0| 2] 712 MO{7|7} StLte| &4 busO HZAE HEHHA SAELF HO{7]|2f
stlots 82, 44 °| X1|017| ME CtE device idE 7HX| =& M7Fs{0f 2LICE device id= 0
oM 255At0] gtez ddetct 7= 28 #42 1¢UCh

2z HMof7lof BES Wele 82, LSt 20| device idE AMESHA| B
LICt SFX|2F RS-485 H{A0 o 71 Olgo H0f7|7F HAZAEOf QUTHEH AZE

[}
SHs goz gue SYS #e + ¢ Futh

X077 e ¢
ex)
software versiond // 2ZEQO HE 97| HES WE
2222222222222222222°2 // o Mof7|7F HEO| SESHO =4 ZXE0| MY
712t 22 4%, G323t 20| deviceidE BH A0 ALESIO sHE MO 7|02t HHES Wzl
SE %2 = ASHL
ex)
l:software versiond // device idZ} 1Ql HMO{7|0f HHES LHE
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l:software version=111 // device idZ} 19l HMO{7|7} SE

oo

9.4.3 serial_watchdog

rg
>

b 28 AlZE oluiol 2H 715 FHO| +AEX| o™ ZHE FX|otAH ELICh
2E7 BX[E JEfoM M22 5 F-Ol WHX|H, Hoj7l= 7+& S YL

Of Ztol 02z 28& B, AXl= E0|He XHSoHA| EELth

1 = =

9.4.4 serial_baudrate

rlo

sS4 &5

—

Al2| € (RS-232, RS-485) &412| £ & 2FeLICE RS-232, RS-4852| &% Ct=ut &
.|

£ 243 7IseHrt

* 9600

e 19200

e 38400

e 57600

« 115200 (7|2

e 230400

* 460800

* 921600
rs232_baudrate, rs485_baudrate LEME = Ch31t ZH0| 22310 A2 5= JESL|Ct
ex)
rs232 baudrate=1152004 // RS-232°] £ & 47
rs485 baudrate=1152004 // Rs-485°] £ E M7
9.5 Startup

9.5.1 startup_control_mode
X O{7[7F AlZHE If X£7| Mo REE AL

e 0 - Disable
e 1 - Enable

e 2 — Enable and Current Control Mode
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* 3 - Enable and Position Control Mode

* 4 - Enable and Velocity Control Mode
of 29 %2 ZE HMO{7|E Enable & W 2E2| 715 ZES ZHY WX AFEELICL 00[Lt 1
2 dHE AL Voltage Output ZEZ Enable T2, 222 HYE Current Control ZE7}
gLt 38 d™E B2+ Velocity Control ZE7t &1, 42 HFE AL Position Control ZE7}

& LI
9.6 Pulse/Direction Input
Pulse Input AE0= B2 Y S (PUL+, PUL-, DIR+, DIR-, ENA+, ENA-)2| 29 #HE 49 ¢

L Ct.

9.6.1 pulse_input_mode

T U MZO| BA

>
T
=
o
>
m
=
o
L
a

e 0 - One Pulse mode (7|22}

e 1 - Two Pulse mode
(1) One pulse mode@! Z2+& X0l YBE2Z Pulselt Direction ¥HS 2Ot=L|LCt Pulses +

= HAZ JI2E L|1 Direction2 7H2E 9| &gk0| EL|Ct.

(2) Two Pulse mode®! d2£ MO LHSZ CW pulse@t CCW pulse Y32 EHOFSLICH CW
pulsee & e 15 HAR FI2E &1 CCW pulses 9HE 718 AR 712E ELCH

[H] (H]

o L L eoew S L
- | o (I R

DR | 1 toreewy b [T

o AR S o e S
5717} | sm2_ —i
2| K] CW «— | — CCW FIA CW <— | — CCW
1PULSE Al OPULSE &4

9.6.2 pulse_count_edge

Pulse 18 M=o 7I2E AES ZEYUHCH

* 0 - Falling Edge: Pulse 239| ot ZAMZ|0M HA 7f-°?-5 Z122h)

S
e 1-Rising Edge: Pulse 22| &5 ZAME|0M HA IR

0] Z}S 022 MMt AL, ofgf 12t 20| WA} FIRE &= A|ME pulse Q&0 312 2

—

72



JIMoonWalker

Melo|M ZH2E ELICH

9.6.3 dir_signal_polarity
Direction &3 A=0o| AEfOf M2}, 7HRE Hakof Ciet =2 2f#3 Z-TL|Ct
* 0 - Positive Low: Direction 220| 0 M J daF EA FIRE (7|24
[=]

o
e 1 - Positive High: Direction 220[ 1¢ f § &g EA FIRE

9.6.4 enable_signal_level
Enable &8 A5 O] AEfO| [}2}, 2 E{ 9| Enable/Disable +=2| 2i|#g ZA™ETL|LCT.
e 0 - Active Low: Enable 20| 0¥ If ZF Enable (7|2%})
(o] o

e 1 - Active High: Enable 20| 1 [ ZE Enable

9.6.5 gear_numerator

ZA YOl s ™A 7[0{H|E HEYLICH

=

Of g2 TAt 7|ofel &4t ol EUCtt thg A& O|8cty 2 YF M=o EAE F2E ot

gear_numerator
gear_denominator

PulseCounter = x InputPulse

9.6.6 gear_denominator
A ™o Cisf ™A 7|0H|E HE2L Lt

of Zt2 At 7[0je] &2 FtYLCt

9.7 Error Code

9.7.1 error_code

error_code®| Sub-index 00f|= Z2E XNO{7|7} A|&tE|0 HRNK| LMDt Error Codel| 77t A
™MEIL|C} Sub-index 1~15 7tX|= Error Code?} 2&4ist =MCij2 7| 2=/ L|C},
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n

AH
(=]

rot

OHQ! error code[0]2] ZtO] 200|2}™ error_code[1 ~ 15]0< %20
M, LMK 57H= Fl=2 el XA

ChS2 Error Code| 27 AE Zro| #e(of CHet MA|X[Q] SFRILIC

e 1000 ~ 1999: Error
* 2000 ~ 2999: Warning
e 3000 ~ 3999: Information

>

Folg{RE 15740 7|2

Erors HE DE 75 F DEES O 04 YUHO2 TEY 4+ gt MYOIM LMED, Eror
Jb WSS faul Zej17t MHED HO7|E Disable AEHZH ELICH ¥E WamingS 2E A

SfOIL} MO{7] HEHO| 2lsh AERZ L2 FES A = Qe O ZYELICE Information2

CHX] AFEXHOIA SEE TESH| fIsll ArgE LI

Ctg #= 24 ZE 240 ciet 2 L(Ct.
Error Code Description
1002 Hallsensor2| Sector @2 E 210|=2 &+ 8l&LIC
1003 Encoder ResolutionO| 78X %UELICH
1004 Hallsensor PhaseZt MM E|X| Q& L|CH
1005 Hallsensor2| Number of Pole Pairs7t A& E|X| §%UELICEH
1006 Stall Current(2E{7} &S YHSIO = 2|T™SHA| £2)7t BX| & }FEL(CH
1007 Position Controller®| A Position Error7t A& & 242 ZtStASLICH
1008 Velocity ControllerOfl A Velocity Error7} A7 E 2t2 =105t} S LT
1009 EncoderE 2124 & LT} Encoder S ASEQISIMAI2,
1010 Motor0f MRS 7t MF7F SEX| YELICH Motorl| ZAM S ZQISHA|
Q.
1011 Motor®| EHARZF HRA; EHEF E[AS 7Hs580| AFLICE
1012 Motor2| q= ™ J7t Overcurrent limit2 X1tst & LI Ct,
1013 Motor®| d= ™ &7} Overcurrent limitS 2SR & LTt
1014 M@ MR0| Undervoltage limit Of2i 2 HO{ F & LICt,
1015 M| MOl Overvoltage limit2 Z=1SHA S LI Ct
1016 FETQ} Heatsink2| 2&Z7} Overheta limit2 Z=1tst &L CH
1017 2HO 22&= TROAM ZSO| EHAI=AZLICH
1018 B EHOl £Z7 Max Velocity2] 150%2 Z1t8t % &L L}
1019 Hallsensor2| Number of Pole PairsO| H|3l Encoder Resolution0| X HEL|AS
L|Ct.
1020 Script Code =¥ =% Stack overflow 7}l &t & L|Ct.
1021 EZEl Script CodeZt H¥E|ASLICH
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1022 BE9| X7t Positive Limit $IX|E HO{Gt&LICH

1023 B EO X7} Negative Limit XIS HO{ & LICH

1024 Emergency SwitchZt 74 ¥ & LILCt,

1025 SEOl M7| m2t0|E(R, Ld, Lg, Ke)ol ZZRE Zto| 4™ E|UELICH
1026 ZE{Q| 7[A utztolE(, B, C, THO| HXRE gto] ™E}ASLCH
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Error Code Description
2001 System Command?t =&l H#E{O|AM Motor M0f BHE = = USLICH
2002 Motor?} Disable &EfOIA X O] BHEES =AY = PSLICH
2003 Digital InputO|L} Serial CommandOil 2|3t Motor Stop AEHOIA] X|Of BHEZ =+
Aot = gELCh
2004 Forward Limit &E{O|A H O FES A + YSUCt
2005 Reverse Limit &EfOA H|Of HHE A = LT
2006 Serial ZZE 2| watchdog timer?t EfROF2 E[}EL|CE Motor0i| Stop HEES LHE
L|Ct.
2007 Factory default Zf=2 M 0{7|0f X&gtL|C}
2008 MotorQ| positionO| Software forward limitOfl ==5t%&LICH MotorE stop L
Ct.
2009 MotorQ| positionO| Software reverse limit0l =23t A& L|CH Motorg stop L
Ct.
2010 Digital Input0| 2| 8tMotor Disable(Emergency Stop) &EHOIMA O FH S+l
L Ch
2012 Motor®| q= T/7F Overcurrent limitS Z1tet HEHOAM KOl HHES =AY =
A& LICH
2013 Motor2| dZ& T J7t Overcurrent limitg Z1tst &EfOA HO BHES A =
&L
2014 MU YOl Undervoltage limit O/THRl HEHOIAM KOl HHS sAdL = QIS
L|Ct.
2015 MU HLO| Overvoltage limit2 X1t MEJOM KO FHZ AL += QIS
L|Ct.
2016 FETQ Heatsink®| 2Z7} Overheta limit& Z1teh &EHOIM XOo] BHEE =AY
&= &ucoh
2017 Quick stop JEHOIM MOl FHS A -+ GlsLt
2019 Motor7} 2Z0|1 UE U{E ScriptE CHRZE & 5 QIELICH
2020 Script7t 28EF Y & ScriptE CHREE & = UELICH
2021 Scripte] CHRZE size?t R dFEI/ASLCHL
2022 Script@| address?t Script2| sizeE HO{Lt ™ RESLICH
2023 Scripte| code”t sizeE HOLI CIREE E|}SLICH
2024 HAY £ Qle ScriptZb MO U&FLICH
2030 Stall Current Detection &M 0|47 & X| U AELICE Home SearchEA| R 4= &L
Ct.
2031 Digital InputOfl AlHome Switch7Hd ™ £| X| 4 t& LICt Home SearchSA| &2+ Ql&
L|Ct.
2032 Digital InputOl A{Forward Limit SwitchZ7Hd & & X| 2 L& LICE. Home SearchEA| %}
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goE L

2033 Digital InputOfl AReverse Limit Switch7H& 7 = X| 2 %& LICE Home SearchEA| e
F=al&L o

2034 EncoderZtindex 412 E7FX| D JUX| S LICE. Home SearchEA|Zf g8l & LICt

2035 DC ZE0|M& Hallsensor Phase ®7|8 &g 4+ gi&LCh

2036 Hallsensor@| Sector BEE 0|2 £ gi&LICH

Error Code Description

3001 Motor Driver7t A|ZHE| A& LICEH

3002 Motor?} Home position EfMS 2tZ25HQ& LT

3003 Motor2|position2Motion table0i| X & &t & LI Ct.

3004 Motion tableSA| X &L T,

3005 Motion table2& & 2tL|C}.

3006 ScriptEA|&HgtL L},

3007 ScriptE& &2 L|Ct.

3008 Motor2| positiong MZ2 &2z 273 2Lt

3010 Notch filter 12| m2t0|HE HESIASLICH

3011 Notch filter 22| If2t0|EE 2F5IASLICH

3012 Notch filter 32| Tf2t0|EE 2F5IASLICH

9.8 Motor Status

9.8.1 control

HMojzlof 2Hel St #EE Mo YHS WELCH

definition code description
MC_DISABLE 0 2HO Sekle TS AHEELo
ZHO RS S8°0 785 THIYEZ ELIC

7
Position/Velocity/Current/Voltage @ &S =415t 2
HE Yo mat FsLCh

MC_ENABLE 1
Enable & [ff startup_control_mode 2| AH0f rtat
Position, Velocity, Current, Voltage 2= & o}LtO| K|
Of 2E7} gL
HO{7|0f 2B fault LEME HEZE 2&F XL
MC_CLEAR_FAULT 2 =
MC_STOP 3 2HE A5t AL
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9.8.2 status

HoiZ|2ol SEiE EAIZLIC

definition code description
ZHO MU0l 3FE FHZ =M EHE &5
ST _ENABLE 0x0001 B
7tset SEfLICH
Fault7t 2SR oD, RE= Disable & L|CH st
ST_FAULT 0x0002 EEO| MMt HEE fault LEHMENAM 20 7I53t
L|C}
ST_MOVING 0x0004 BHI & 5¢ SJEfL|CH
ST _POSITION_CTL 0x0020 fIX &5 EE: fIX| MO S AEfYLICE
ST VELOCITY_CTL 0x0040 £ 75 BE: £5 HO FQ AE{L|CH
ST _CURRENT_CTL 0x0080 e 8 ZE: ™7 Ao ¢ HJEfYL|CH
DEHOl X7t Feter £= As 2(0|E0 23S
ST _POS_LIMIT 0x0100
L|C}.
ST_CURRENT_LIM 0x0200 DEO| MJR7t Max Current 2X0| =E3H&LICH
ST_IN_POSITION 0x0400 DHO| X7t 55 X0 =EF}HESL|CH
ST_IN_VELOCITY 0x0800 DEZ 58 £50| Z=2MELCH
Pulse/Direction M350 9|8l HO{7|0f H2HO| WHKX|=
ST_PULSE_DRIVE 0x00040000
=S UL|Ct
ST SERIAL DRIVE 0X00080000 A2l EE(RS-232, RS-485, CAN, Ethernet) 22 H X
X
- - o{7[0f F™HO| Wikl SLLICH
2 E Disable AE{O|A Enable &=H|7} EASS HEAIE
ST _READY 0x20000000 et
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9.8.3 fault

HojZ|of 2det Z2E HEIE EAIRUCL

error_

definition code description
code
BHO HE8E SHATRF 0|40 & 1012,
FF_OVER_CURRENT 0x0001 .
(B3 QEHE: overcurrent_limit) 1013
Hoj7|el MYAC2RE S{EE SHAXNY 0|40
FF_OVER_VOLTAGE 0x0002 kS 1015
(A QEHME: gvervoltage_limit)
Hoj7|el MYAC2RE SEE SHANMY O5t2
FF_UNDER_VOLTAGE 0x0004 Hoid 1014

(2&# EHE: undervoltage_limit)

o719 FETR HIETOA HEE A 2T O]
FF_OVER_HEAT 0x0008 Moz 2yt 22tz 1016

(A QEHME: gverheat_limit)

D SR MR B8,
FF_SHORT_CIRCUIT 0x0010 1011
DE CHRtet M@ ERRRZE EEfol oly g

[ e |

FF_VIBRATION 0x0020

& TS0l g & To1
. 7

vibration_detect)

DEJL BE MEfOIN SHE A2 59 2YE
FF_STALL_CURRENT 0x0040 o oo MFRI B 1006

(H3H QEHME: stall_current_detect)

UK HO{Z|oA HEE AlZt SO K| X7t
FF_POSITION_TRACKING | 0x0080 A™EE 42 =0 ¢ 1007

(2E QEHE: position_track_error)

bt
ot

£ NHOZ|of HEE A2 SO {E QKT
FF_VELOCITY_TRACKING | 0x0100 HAYE 2 =0 g 1008

(2 QEME: velocity_track_error)

1002,
Hallsensor 2210] S0{2X| QUAHL} H|HAX QI
FF_HALLSENSOR 0x0200 = 1004,
A9l Hallsensor 20| E0{F

1005
Encoder 20| SO0{RX| Qi7L}, oF HIFE 1003

FF_ENCODER 0x0400 Hallsensor 72 E #Zf1t Encoder 7}2E 40| '
N T ARG 2 1009

2 CHEXpOf RIS EX @#E, 1001,

FF_MOTOR 0x0800 B o120 Bolxl AEI0| O Als 016
FF_OVER_SPEED 0x1000 | 2EQ| £E7} HH £ =(rated_velocity)2| 200% | 1018
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Ol 2 3[Hg
FF_ELECTRIC_PARAM 0x20000 Electric Parameter R, L, Ke) ™ 28 1025
FF_MECHANIC_PARAM | 0x40000 Mechanic Parameter (J, B, () 848 2F 1026
FF_INTERNAL_VARIABLE | 0x80000 W2 Ho AL 2F

9.8.4 temperature

FETQL 2 Futo] Hxf 2& ZHALICE O] 20| overheat limit B gt O|&d22 Z2H7tH HMO7|E
=]

=]
H257| 25 2EE TY5t1 ZH £ Disable oEf7} ELICH

H

9.9 Motor Drive
DH 75 B2 O3 & otLte] ¢ ZEE ¢ €8E = JUSLICH

»  Pulse Input mode - Pulse/Direction A= 0| 2J8f X|0f7| | FHO| Wy
+  Serial Input mode - A|2|¥ X E(USB, RS-232, RS-485) Z2H X O{7|0f HHO| Lj24H

9.9.1 target_position

DEI ZEEor & S5 YXE XFYLCE MO{Z|7t Enable &fEHO| QUCHH, O] gf2 HE FA|
MLE L C}
10 -4 .

£ Z=OtYUS AFESHK| = ZR(profile_type = 0), Moving Average FilterE A {IX| EHO|
oSHAH HSIEE MO|E & £ UFUCH £ Z2OAS AL8St= dR, Velocity Profile
Generation2 N £& Z2WAO| HEHE AtCE|E(Trapezoidal profile) & AFQIIb(Sinusoidal
profile) HEHZF =8 & = UA&FLC

oHY MO{7[7t £ HOolLE MR MO HEfMM F& 5L 0 O g2 WFESIH, HoZ|l= K|
Mo MENZ BHAZ|D SXf =9 XS 124510 target_position0 X|HE X|Z 0|5 Al
ZrghL| o,

9.9.2 target_velocity

QE7} TYsjo B 25
HEEL T

I»

TE X|™gLICE HMO0{7|7t Enable AEHO| RUCH, O] g2

oy
I
>

£ ZRIMYUS AFESHA| e %’o(profile type = 0), Moving Average FilterE A £&= HZHO|
ATSHA BHStEE MO|E & £ USLLCH £k Z2OIYUS AME8t= 42, Velocity Profile
IT

2atdo| HEWE AFCtE|E(Trapezoidal profile) L& AHQITb(Sinusoidal
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profile) YE{Zt =8 & = UASLICL

=

tA XMO17|7 /K| MojL AF MO SEjoM T+ 5L I 0 gt BESHH, MO7|s &k
ol dEfZ BRI S S8 12{5l0] target_velocityd| X|HE £E2 7tEZ0|L) 24510
H S50 ==StA gL

o

9.9.3 target_current

SBEI RO & g S7 HRE XYY MOZ|7t Enable SERO| ACHH, O] 22 BF

SA HgE LI,

ot MO7|7F fIK| MojLt £= Ao MEHOIM FE 5L W O] g2 WPSHH, HO7|= HF
Ko MEHE BHAE|D target_currentd] X HE MFE ZHO| SEXE K OfgL|Ct

g H&/ Ho7|7t SH5ts 52 d= ©F MO{Z7[= 00] ==& MOt

9.9.4 target_voltage

ZHO| 7HiXlE o= HYE XY
&L

ok

FLICE M O17]7F Enable JJEHOI RACHE, O] 2 B1E FA| H

ne

o
£
mjo
rE
ox!
els
e
=
L2

L MO{ZI7F X Molut £= Hof, HFR MO LEOM 5 T
7l 2= MOl JEiE At target voltageO X|HE FYS =

m
=2
d
oot
-
o

% HEo| Moz e FP dF YL 002 FHULL

9.9.5 torque_limit

X HofLt = HMOAl &/ A ¢S Motz Hoj7|e] E3 2DEE %oz 28
L C}.

max_current*torque_limit/100

Position Velocity V_ Current
—>» Controller Controller _4 Controller
(P) (PID) (P1)

torque_limit LEME Zf2 RE7} Enable E|HA 100%2 MAY EL|CH

\ 4

A 4
A 4
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9.9.6 position_demand

9% Y= o

HA —

IX| HMO7|17F F=J8of & demand @R LICt position_demand €42 =E 2| Xl(target_position)
off =2str] 9t 2 &£ Dot dg7(of s ST LT
position_error = position_demand — position_actual

9.9.7 velocity_demand

£ HO7|7t =580k & demand @ & L|C}. velocity_demand #42 S& £
EI:I--C';|_7| _C|>_|-5|. 5\_5 74; 71-2; _/_|.\_E EEJJ_'-OI A AH %
o =38 0| HojELct.

2 Hg710 ofsf

—

(target_velocity) |
OfX|2, of7|of {IX X of7|

velocity_error = velocity_demand — velocity_actual

9.9.8 current_demand

=

g= F MAAZI7t =F3H0F & demand & LICH
ot =

o X Moj7|Lt {2 NO7|7t & FO|
H £C X079 £8 0| 1, MF M7t 5% FO|2tH S8 T F(target_current) 4t
oz MYEL|CH

current_error = current_demand — current_actual

9.9.9 voltage_demand

2HO| 7teiXl= 9F

ot 7to
o] &l

F
-_H HAH

I

Cf Y MF HMo{7|17F =% So|2tH MF Xoj7|e =3 It
SH MY(target_voltage)O| A MHYE|UCIH =8 MY

9.9.10 position_actual

EncoderL} Hallsensor2 5 E 2l F}I2E e

o2 ZHO A X0 siFot= gL RILICE
9.9.11 velocity_actual

position_actual2 O[3t

Sh ZYLICE O] 2f2 Encoderlt Hallsensor2 £ E 92
"HI1E HMY 83 S=etM AN ZEQl S22 OHE

g & US4
velocity actual®| ZELHZ0| max_velocityl| 150%E
C},

I}5t™M FF_OVER_SPEED
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9.9.12 current_actual

HMF 20| overcurrent_limit 27 Zt2 Z1}SHH FF_OVER_CURRENT EEE AL L|CH

9.9.13 position_error
X ®MOo7|of YHE= LI

position_error = position_demand — position_actual

ZUS HOLHA

rot

IX| MO ZEO|M position_error %X0| position_track_error LEMEZ M7

E|® FF_POSITION_TRACKING ZEZ 2H4A|ZIL|C},

9.9.14 velocity_error
o HO7|0f YHE= YL
velocity_error = velocity_demand - velocity_actual

=& MO ZEOM veIOCIty_erro 2t0| velocity_track_error LEMEZ MMt ZHS HOLLA
/B FF_VELOCITY_TRACKING ZSEZ YHMA|ZIL|C}

9.9.15 current_error
gx H&F HMo7lof Y= LULICE

current_error = current_demand — current_actual

9.10 Position Limit

2EH TE T AEXQ| Position/Velocity/Current/Voltage HZO| o8 ZEO| X7} X
2|0[EE HolLt= 4% ZH= FX|SHA UL SHXE 20E He W2 ZYsts PP =
& ZtseL

od
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9.10.1 soft_limit_check
AZEQIO R[X] 2IO0IE A8 OfFE ZFgLCh

ZEHA 2K 2[O]E At
ZEHA X 2[O]E At

o o
o

*Z=0|. AZEQO| 2X| 2|0|EL Pulse ¥3 B (ST PULSE DRIVE)OAM = X EE|X| &&L|CE

9.10.2 min_position

ATEQO] QX ZI0EQ X tRILICE soft_limit_checkZt 12 M &1 position_actual 20|

A
4 W=
min_position 2 Ct Z0t%l 42 EHE FX| gL C}.

O| Zt2 Pulse/Direction Input 2E0M= MEE[X| ASLICE

9.10.3 max_position

A2ZEQN X 2[0/EQS| AT ZrYULICL soft_limit_check?t 12 HEE|X position_actual 2f0|
max_position2LCt 4% A2 ZH= ™X[gL|Ct.

0| Z+2 Pulse/Direction Input 2EAME HEL|X| AELICE

9.11 Rated Values

9.11.1 rated_voltage

DEol HA M2 HYTLICL rated_voltages ZEH F&2 sl ZHO| 7tshs Xof ML
Ct ZEO WeiXle MY H™O| HLHZt2 rated_voltage #LECH HE 5= gi&LICH

X Power supplyOlA| 3235t= HY2 rated_voltage &8 ZEHLCE 2 20% HE =2 HMYS
2ot Ao| ESLCL Y HH 24v ZHE X1 {E0M X E32 PSSt} & uf ©
F7F gictH RE{7I %1

g

EoM E3E M2 WX XotA ELct

9.11.2 rated_current

DHO HA MFRE HETLICL o7 U= HEHAM ZHE 7t4%H 10 +82 I 2HO o
£oz2 28 = s MFYLICEH ZHO| WXl BF YHO| HOiZr2 rated_current ZfELCEH
74
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X rated_current= Velocity Profile?| profile_acceleration®} profile_deceleration2 #|4tst=0|
AL ELICE rated_current 240l HIZISI0 7t 2ot Z&E Zho| AWELICE

9.11.3 rated_velocity

BHO| 34 2 &k .25t s HEM 2ZHE AL 3 Mo £=7t &

£ 4% t &
LICH 2EO| WEiX|l= = FH HOigLS rated_velocity 2t2CH HE = gI&LICH

9.11.4 max_current

BHO =Xz 2% + Us o PFYLLL R MOl ZHO S2& o= R
UCZ FS

max_currentE 4 X|

X YUHIM O 2 max_current= rated_current?| 150% ~ 300% Zf2 = MAHetL|Ct.

9.11.5 max_velocity

TS JENOIM ZEO rated_voltageZt ZFSHE Q| £ & LT

2HO 3™ HE7F max_velocity2] 150%S Z1t5t™M FF_OVER_SPEED faultS ZHAAlZIL|CE.

9.12 Velocity Profile

9.12.1 profile_type

A
=

Mozl /iX|et £ FYO| LH2E I =X XLt S22 0|Ss7| ?let 2ot dY

= OO
S UL

mjo

e 0-None
+ 1 - Trapezoidal (7| 2%f)

2 - Sinusoidal

ChE2 AICHE|E YEjo| £ Z2MYUS AEY Mol ?IX[et £k, 7h5E Jj=YL(C,,
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Velocity, ‘
Acceleration !

/ profile_velocity
: ‘ i profile_acceleration

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Time

-- profile_deceleration

ChE2 AtQlmt HEjol £ Z2oYS AFEY Mol fX|et £&, 7k&E, M3 defj= YLt

Velocity, .
Acceleration, :

R - profile_velocity

A N\i.i. profile_acceleration

B e profile_jerk

Time

profile_deceleration

9.12.2 profile_velocity

a»

=

[El

Z2orel

mjo

A8 I H8EE X1 £k gLYLCH

O Zt2 rated_velocity@t Z7HLt &A MHsjof shi|Ct.

9.12.3 profile_acceleration
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torque_constant x rated_current
moment_of _inertia

profile_acceleration=

SEX|BH Z7hbs F2Ho| A[ZHO] B 2 EATVF HRSICHH Chgar 20| AL o)

—

torque_constant x max_current

profile_acceleration= ——
moment_of _inertia
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9.12.4 profile_deceleration

1»

=

I=

Rogs M8 I HEEHE H&EE atYLICh

O| gtk profile_acceleration 1t OtEZFX| 2 A7FE|O{OF BfL|CH

9.12.5 profile_jerk

M

1»

L3

I=

e

o

Ab

Ol

g M H8xl= M3 UYL

0| %2 Sinusoidal TE2IAC| MOt AL E L|CE,

9.13 Fault Limits

9.13.1 overheat_limit

FETQ} B E Ol 2= (temperature)?t overheat_limitOfl A& E 22 H0{7t™ FF_OVER_HEAT fault
£ ZdgLICL 28 O] 22 Hof7|el #&f AXKHFETZF B4 % Jtstt 2 | oA
MYE|H, FETRE HEEO| 2ETt overheat_limit & 0|42 Z ZEPIIH HO{7|E EZSH7| 2|3}
O faultE 2yt ZHO| M3 352 AEHSLCH

9.13.2 overcurrent_limit

2HO S22 MF(current)?t overcurrent_limit0f] E-E g2 HOZ7IH FaultE: ZMTL|CL
&S O] 22 HMoj7|el 58 AXFENE S 28 = Ues 2 MFE HdFEN, ZHO =
= ®E7} overcurrent_limit A& ojAtloz ZEI7HH HO{7|2 Bt 510 faultE LAista

ZHO Y S58 XEEUCH

IHJHI

9.13.3 overvoltage_limit

HMRATH M HO17|2 Y= El= ™ (power_source_voltage)O| overvoltage_limit0]l &= 2 d
O{7}™ FF_OVER_CURRENT fault® ZMELICt E& O 2 MO7|E 74ste 2 !
=0| HdE = Us 20 Y2 HFEN, T HYO| overvoltage_limit MY ?/=2 22

HMOZ7|E& E=5t7| f0t] fault: 2ot ZEHO| B S55 XL

ob
r
>
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9.13.4 underOvoltage_limit

AT HO7|2 YHEE= ™2 (power_source_voltage)O| undervoltage_limit| HH = Z+ Of
2i2 ZO{X|H FF_UNDER_VOLTAGE faults ZdgLCt B& O g2 MO7|7t Bg¥ez %
7] I3t xA MYez HYEH, MY MYO| undervoltage_limit MR Ofgfi2 BO{X|H X 07|

£ 232317 2510 faults 25D ZHO| MY S35 AEHeLCH

o
o

—_

9.14 Fault Detection

9.14.1 vibration_detect

HE MA7Z|0AM LMt RSS EXSHH HA™HE ZAH0 2etzl= 4 FF_VIBRATION fault®
Al
o

L CE

* 0 - Disable

* 1 - Current Frequency > 20Hz and RMS > 30% of Rated Current
e 2 - Current Frequency > 50Hz and RMS > 30% of Rated Current
e 3 - Current Frequency > 100Hz and RMS > 30% of Rated Current
e 4 - Current Frequency > 20Hz and RMS > 60% of Rated Current
e 5 - Current Frequency > 50Hz and RMS > 60% of Rated Current
e 6 - Current Frequency > 100Hz and RMS > 60% of Rated Current
e 7 - Current Frequency > 20Hz and RMS > 90% of Rated Current
e 8- Current Frequency > 50Hz and RMS > 90% of Rated Current
e 9 - Current Frequency > 100Hz and RMS > 90% of Rated Current

9.14.2 stall current_detect

2RI 2EHO| FHo HE JHEOAM 2-=E Al s 28F @& oldel

FF_STALL_CURRENT faultS ‘2 stL|C},

* 0 - Disable

e 1 - Zero Velocity and 50% of Max Current while 100ms
e 2 - Zero Velocity and 60% of Max Current while 200ms
e 3 - Zero Velocity and 70% of Max Current while 500ms
e 4 - Zero Velocity and 80% of Max Current while 1000ms
e 5 - Zero Velocity and 90% of Max Current while 2000ms
e 6 - Zero Velocity and 90% of Max Current while 1000ms
e 7 - Zero Velocity and 90% of Max Current while 500ms
e 8- Zero Velocity and 90% of Max Current while 200ms
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* 9 - Zero Velocity and 90% of Max Current while 100ms

9.14.3 position_track_error

fIXKl Hojz|ol AEE A2t St K| 2K (position_error)7t AE  4f O|4=S
FF_POSITION_TRACKING faultS 2HAishL|Ct,

e 0 - Disable

e 1 - Position error > 100 counts while 100ms

e 2 - Position error > 500 counts while 200ms

e 3 - Position error > 2000 counts while 500ms

e 4 - Position error > 5000 counts while 1000ms

e 5 - Position error > 20000 counts while 2000ms
9.14.4 velocity_track_error

o &£T  QXf(velocity error)?t M gt O|MS

£ HOZ[0AM HPEE A S
FF_VELOCITY_TRACKING faultES 2+

* 0 - Disable

* 1 - Velocity error > 100 rpm(or mm/s) while 100ms

e 2 - Velocity error > 200 rpm(or mm/s) while 200ms

* 3 - Velocity error > 500 rpm(or mm/s) while 500ms

e 4 - Velocity error > 1000 rpm(or mm/s) while 1000ms
e 5 - Velocity error > 2000 rpm(or mm/s) while 2000ms
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9.15 Motor Properties

9.15.1 motor_type
Hofz|of AZE ZEel ZFRE 2FLC

¢ 0 -DC Motor
. 1 - BLDC Motor
e 2 -PMSM Motor

9.16 Sensor Properties

9.16.1 position_sensor
SHEHOl fIX|E Wefsty| ffsl AHESt= A

e 0-(none)

e 1 - Encoder

¢ 2 - Encoder with Index

e 3 - Hallsensor

e 4 - Encoder & Hallsensor

e 5 — Encoder with Index & Hallsensor

2 ZHE AME 7tse MME OEat 25 LI

—

DC BLDC

PMSM

(none)

Encoder

Encoder w. Index

X |0 |0 |Xx

Hallsensor

O|O|Xx|Xx

Encoder -

& Hallsensor

O|x|O|O

Encoder w. Index - 0]

& Hallsensor

*0 - AME 7S, X - AFE 271 - - gt
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9.16.2 encoder_direction
ADGO| 7H2E Hakg ZHO| o™ dakat AX[Ste s dEgL

e 0-Normal (7|23}

. 1 = Invert.

0| 249] 2HEHI HEE|JA=A] 2Q5t7| fISiM, ZHE MY £H2E a2t ofm EE1°|
B|™ HCj2 ANAG ZHo| FIRE &= AR, AXHQ| encoder direction 8™ Zt2 CIE %

*FO|: REQ| 2H WS Y| fls AICQ| FIRE YF LS HHPH HELUCH o 2
DEQ| 3|H Ut AIAC|of FIRE Y0 UXE uf ALEELICL F, 2EO %’2 HES 7t
M= HIACZE HRE FIRE El= 4% 0 US 1-Invert2 E7FTL|C}

*ZF0|: 0] o] REQ| M Yekut o YA AL Ho7|7t REE UEE &

7t gt

1
§Q
rr
oz
2

9.16.3 encoder _resolution

AIGO o 2/ EA FIRE 2 TGO EA =E 44 ot ZLICH &, 2 Z2 o
HF &2 M 7IRE Zl= AIAH BA 7t L

O] 2+ & &7| 2I8fME, position_sensorE "1 — Encoder' 2 HMsl1 RE =8 £9Z ot Hf
F =ELICE ol {X| ZIRE Zfo| H3IZF0| encoder resolution Zf0| E/L|CE O] Zt2 49| Hij%
7t E[O{OF rL|C} oF HIRZ ZfS 7| o 42, oy vt =2 = E#2 UH o=F:
Haoh 48 ¥d2 & YSLC

doz, 2 xS & 10HFR] 2|HSIRZ I 7HRE El&= QX H2E0| 10122t 7HI5HY
FLUICH J2{® 12|89 1012 EA7F &[4, O 242 42| Hi=7t Z[0{OF SH7|HZ0]| 10022 EH
EL|CH

*ZF9|: o] Zto] ER HBEIH, REQ 3Kt XAFS2E BAElE RE{Q| Z4F mi2t0|E S0|

EX A4LrEUC HolE AEE HZESIo] SHIE 2 Y=sHoFELICEH

*F=0|: DC BEO Index XMz}
SC_POS_SENSOR PARAM BH#Eo=z X3

— o o
NEE BESH0 SHE S YsHorL

= d3agIr HEE AL, system_control9

X|$t encoder resolution2 O{& ZtYL|Ct. H|O|E

I op 59

9.16.4 no_pole_pairs

rot
=
u
MU

2MIM2| S¥ Z=(number of pole pairs)& EEELICE no_pole pairs af2 ZH =2
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H2 U FIRE E& MO BA Jt2E

- = -

0

22, ChE JdoM= ZHE o HF e MMl 7IRE @2 247t EUch off
no_pole_pairs a2 47F EL|C} (24/6).

P

Encoder Resolution

Number of Pole Pairs = 4

no_pole_pairs af2 E& &7| sl £, position_sensorsS '3 — Hallsensor'2 HHsI1 ZH =g
=02 ot Hi =8

LIt ol ?[X| 7t2E gt H=tEs AZta of

M, A= 62| Hi=7} Z|0{0f
2t A7t 11,12, 13 1t ZLCHH no_pole_pairs

U = 22t 28 gL
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9.16.5 hallsensor_phase

ot

dA 230l S0e =M0 MIE

Mot
=
>
do
0z
mjo

>

m

p'l-
-
n

* 0- Normal,

* 1-60" Phase lead,

* 2-120" Phase lead,

* 3 - Opposite direction (Hall2 <--> Hall3),

* 4 - Opposite direction, 60" Phase lead,

* 5 - Opposite direction, 120" Phase lead,

* 6 - Inverted input,

e 7 - Inverted input, 60' Phase lead,

* 8- Inverted input, 120" Phase lead,

* 9 - Inverted input, Opposite direction,

* 10 - Inverted input, Opposite direction, 60" Phase lead,
* 11 - Inverted input, Opposite direction, 120" Phase lead.

i

s &AM 8 ?ld0 mat &7[et

sfjofgt U=, position_sensorg '3 -

BLDC == PMSM EHOAM Z4IMe U, v,W €8 Mz}
20| 127tX] =20| U2 = JUEFLCL O] 42 =522 A

Hallsensor'2 M3t 0 ££E 117X hallsensor_phase #t2 HHRO 7t REE MY £EHo=Z
738l SLCH O7|M ZEIF OHE A 2|Hste 429 aE AM8StH &L

o

=

O gt &H HHES7| Bt system_control®| SC_HS_PHASE_DETECT HHo= Xts EHAlZ A
= HEeL
9.17 Electrical Parameters

9.17.1 bemf _constant

ZEHO UMY d= ZEOM TSt

rir

A7\ TLEYSHT| 5 Feed-forward X 07|
oM AFEEIN, £Z HO{7|el O|52 ALtet=dl AEELUCH 2|2 ZH2| max_velocity,
rated_velocity= bemf_constant2 2 E H4HE L|CE O] 22 Electric parameter estimationOf|A{ 7| &t
gt

9.17.2 resistance

DEO MM XMEO|

—

, M M2 RHO YA MRE 23 I e ¢yt 2o @i

=
M2 d=1t g &7 HMoj7|2 O|52 Alitst=O AFEELICE O] Zr2 Electric parameter

estimationOf| A{ A|&FE L[CH
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9.17.3 inductance

2H Hdo AHEAE dFW o= TR MOZ|e o5 2Fst=d AEEUH. o @2

—

Electric parameter estimationOf| Al 7| AHEl L|C}.

MERZH LIRCHEHZ REC| HM2RH XY s HTo0 Y8 == UKW, 7tsoittH
MOZ17t =8 ats M8 As ATTLICL

9.18 Mechanical Parameters

9.18.1 inertia_ratio
DEQt £t 4 H| ZrLCt.

-3} 314

inertia_ratio=
- 2 H #(moment_of inertia)

9.18.2 moment_of inertia

SE FAS 2d RHEE= HE ZQE Hof7| 8 £= Ho7|2] 0|52 ALtst=H AHEE U
Ch. o £ Z2Oo| Jh&Eet HEEE AEst= % meto|g YL Lt o] g0 25
MEEQL AEEE HFO0F S5t XHE 2 AR AKEE =Y 5+ UAFUCL O U2
Mechanic parameter estimationO|A{ A 4HE L|Ct

9.18.3 viscous_friction

ZHOl FY OHEA+s LE ZE HO7| A £= HO7|9 O|5S AMs=H AMSELUCLL

O] Zr2 Mechanic parameter estimationOf|A{ A A& L|Cf,

9.18.4 coulomb_friction

ZEHO| FX| A= LE ZE HO7[e 0|55 Alst=H ArEELILE. O] £f2 Mechanic

parameter estimationOf A A|4AtEl L|Ct.
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9.19 Controller's Gain

9.19.1 position_p_gain

I

UK HMoiZ|o vl O|S2Z, 0| g2 =O0|H =8 XE O W=H F=JSHA ELUCh ShX|T
=

MESHA =2 39 ZHO TS0| &

0z
o
)
o
I
=l

O] 2 A& =Hl7| HCH= system_control| SC_PV_GAIN_STIFFNESS HEo=zZ Z=HE A

mjo

9.19.2 velocity_p_gain

H= HOZ|9 v 0|52Z2, 0| gts =0|H S8 58 O W2AH IS gLk ShX|T
=

et =0 B9 ZEHO TS0| 2dstA Eut

O] 2 AT =H3t7| ECh= system_control| SC_PV_GAIN_STIFFNESS Y¥HOo=Z X=HE A2
e o

*Z=0|: SC_PV_GAIN_STIFFNESS o2 £& Ho7|e] o|52 MHs|

Mechanic ParameterE 0O|2| 2sf F0{0} $tL|C}.

rr
ox
4o
3]
m

0
o
=
i

9.19.3 velocity_i_gain

£E Ho71el O[52=, 0| g2 =0IH JJdH N8 WEA 22 = AU ST

S =
== o
P=otA =@ 8% ZHO| XM ot 2s0| 2dstA gL

=l

O] Z+2 2T =Hot7| ELCt= system_control@ SC_PV_GAIN_STIFFNESS ¥Eoz2 XFT A2
HYLLCH

9.19.4 current_p_gain

r

d/g= ©F MO{7|of HZ o522, 0| &5 =0|H Z8 URE O W= =I5t EU Lt o
A =

X2 ot =0l 29 ZEO| &30 ZAsHA FLIC

o] 2 AF ZHst7| ECh= system_control2| SC_CC_GAIN_STIFFNESS FHEo=2 ZFY AZS
HYLCL

*Z=0|: SC_CC_GAIN_STIFFNESS HECo =2 HJF H 07| o|52 HdEst7| Fo| REL| SHIE

Electric ParameterS 0|2] A6{0F &L|C}.
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9.19.5 current_i_gain

d/g= B& Mo7|e] 2 0|52Z, 0| “E =0/ SYIH A4S WEA 22 = UAsHCEL
SHAIZH MEotA 2 39 ZHO 281 TS0 ZdstA ELL.

—

O] gt2 AT =Ft7| ELCtE= system_control®| SC_CC_GAIN_STIFFNESS HEo=Z =Je 22
HEgL o}

9.20 Moving Average Filter

9.20.1 pmaf_window_size

XM 07| 2= THo| BiX|El Moving Average ZEO| RIS AIO|=E MFTIL|CH AZ=Q AtO|=
= 1 ~ 256 ALO[Q| gt 2 HEEYLCH A= AMO|=7H 12 AEE ZB2+= ZHIL SESHA| @

- O =
&L CH

position

;E ; time

pmaf_window_size

n-1
position_demand = lz target_position[M —i]
n

AlZE =0l Ha2A J2i=o AHE Satsty| Heol Xl gtojn, s24 d=r 2HE st
o 2o fIX| YUt S48 ?IX| 0|5 HHO| Moving Average EHE SItgoz HERA

9.20.2 vmaf window_size

LM 07| YT BiX|E Moving Average EH2| =2 MO|=E HTYYLLH A=S AO[=
= 1 ~ 256 AO|9| giez AFSLILh Y= AO|=7t 12 23 2= EHIt SHOHA &
=LIC.
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velocity

;5 ; time

vmaf_window_size

n-1
velocity_demand = tharget_velocity[M —i]
n

AZh HOM Hd2M Dot EHE S4t5t7| ©o| £k 0|1, m2M Jej=r7t dHE St
ot 2ol £ ZtL|Ct 243t £& HHO| Moving Average ZHE Stz FEEEA Hot=

e gyoz oA gL

9.21 1/0 Parameters
9.21.1 in_position_threshold

=8 9 ZES TLS7| I3t threshold #h2 HEELICE position_demand - position %f0]

in_position_threshold O|St2 4ms O|d RX|Z|H ZEI SH {X|0 ZZStACI D FHErekL|Ct
position
position_actual
position_demand In_position_threshold*2
yARN N
e NS V..
time

9.21.2 in_velocity_threshold

=EH £ TES THSH7| fIet threshold 442 2EELICL velocity demand — velocity @£O]

in_velocity_threshold O|3l2 4ms O|& |X|Z|H RE7I S8 HE0f ZsQctn THohshL| ot
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9.21.3 regen_voltage_clamp

ol
[0
r1
1o
@Al

20| regen_voltage_clamp 27 @ O|&fe= ZE2t7tH FETLH Eef0|§ &3 HZ=
2

=]
Moz HRATHS HE AA 2/d UK Moz 225 ELUCh

21’4 "Hyo|3: g0 2 Fotvh FEE ZHE HH5HL XS RHE ZA|
<, 2HE 2H7| Ei7t 5o ™7 HEE E=2A Ut ¢
B2|et 20| =02 UHXIE +8Y + HM7b SRl mhel ME2tolet 20| &
=02 OHX|IE CHAl 83K &Y B2 Tho| MO0l &&3t0 Moj7|E mEAIZIA g
Ch. O|AHE EX[H7| ?loiM Citg gar 20| ™ATel + - EHAF ALOJOf Mt FETE HEZ
AZSHN, HE HYO| L U0 oz dS B FETE 7 Moz URE 2 34

HUHXIE €2 2HAZLCL

[0

=]
=]

fljot

regen_voltage_clamp

power_source_voltage

FET

| Power Supplyer + |
AN
N
Motor Driver

Digital Output (FET) |_| |_| r

— time

Regenerative Brake

Ot ZHO|X[|M MoonWalker 2t&H M|Fnt Xtz 2|10 OfH|, SIS &lstd & UFLILE

o QNE[HA:

http://www.ntrexgo.com/

. C|H}O|AD}E:

http://www.devicemart.co.kr/

« MoonWalker M|&:
http://mwbot.co.kr/

* MoonWalker 243=0{ 0| E{:

http://www.devicemart.co.kr/goods/list.php?category=006011008011
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« MoonWalker EO{H| O|X]|:
http://www.devicemart.co.kr/goods/list.php?category=006011008
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