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CHAPTER 1. 2494

2R CNC 0idl, A& 77| & &, 2, 1E=9| Mg 2+st= HHlE2 2
M Mot 7|zt 7 1A 2A 7 |1e2l HEV el SEfLich S5 1EE, 1=l FHet Mo
|

£ & £ U= A2 188 ME 2E JiEn) ML Ao 70| ZyE 2N Mo TiE
OllM HIZECHT & 4~ USLICE

X3| dEEAE TS| ME 2E JlEnt TR MO 7[=0] ZEFE MoonWalker
i~Servo AIRIZE O42E27H AJNEHLICE MoonWalker i—Servo AlRZ|Z2= 712 tHH| TM8s
2 Ao, 2o met T2, &5, Xl Mo71E SRt A0 CNC HAL A&
7171, 2R &, 0l 22 52 GTFE AX| SSVIK| -G MS0| 7HSEILICE £
HMiZel SA AZof| 2HHE LIS =X[otH HIZ ARZ0| 7+s8t Ul UtityE F22 XE
1 UELICH ZHE FS517| ol PCOIA Ul UtiityS Z7EX| &8 Mof7]e] & A
TES ZF6lT HIAES & o, 07|12 MEfet HI0lE S AARICE Jeiz=
SIOISHHA HE{Q| M|0f MEHRt HeS Slet o~ USLICE

2 AI2X} I15ES MoonWalker i-Servo AIRIXRE SHIZA| AL2517| L5 AF2XPL
LoloF & LIBSZ2 1 USLICE 2ok 02i20| 2M H(ofofl cist 712 XAZ 71X
QUCHH Ul UtlityE LHE 28t X6t £ HIZ MES AFSsMT ELICHL T2t BithE
M Hlofol| chist X|Ao| QAL BRot7| fell 2 MES FoletNCHH ARZXE iimdS
L mXlot] = MES ARZStAZ | HEZLICH

121, MoonWalker i—Servo [SDC24D200S-U]

o
203 Fek 9~ 30 VDC - PID m=t x| K07| AR, Anti-Wind—UP7 s =8t
Z|ci i MF: 20A - BEO| M7IM mlofE(L, R, Ke) FH 7Is
) 227t 21 40A - DEO| M7 M REZEE] Feedforward M0{7] AL
- PC7[Et User InterfaceE AFESt M|0f mi2t0jE 4 & 75  OpEeL MY, T, 0t BiX|
©AC2lE £ DR2OIS AISSHIAE 15 - RUN, FAULT.COMM LED HA|
A Q3 giHOo 2 PUL/DIR, CW/CCW = Al - AT R R VIS
U= =A Zfoi| MKt 710 A - I|=8 x0f7]2] Zith HIRIRH B
AT ASE 0S8 ARIKI AE oE
12 845 # Wi
SDC24D200S-U SBL24D200S-U
X|gst= 2H Brushed DC Brushless DC
o Tt 24VDC(Typ), 12V ~ 30V(£20%)
AL T 10A
Z|cy MF 20A
B = 200W
PWM FI}g= 20KHz
AT AMSHIA Incremental Encoder, Differential Input(26L.S32)
AlFH oy Q2 Fop4 Max. 10MHz
F|cH 2= HA Fop Max. IMHz
IOHtHIE A% HhA USB, PC User Interface
AEf BLIER BLUE : run, RED : fault, Green : PC communication
H37|5 Over voltage, Under voltage, Over current, Over heat, Disconnected error(Motor, Encoder)
= Mo7| LHR 315 &= 10KHz
X[ Joi7| LT 7S £= 1KHz
2= He 0~ 50
82 =A & HY 40 ~ .90% RH
S g Heat sink plane
No dust, No oil mist, No corrosive air
37| 131mm x 75.5mm x 35mm 141mm x 75.5mm x 35mm
27 2609 3209

H1. SDC24D200S-U, SBL24D200S-U AtZH
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1.3 37| Y x|

= SDC24D200S-U 214

34.0

= SBL24D200S-U 24

£SERVO
SDC24D200S-U

Input Voltaga : DC10 ~ 30V
M Cuvent 204,

34.00

213 i 12.7

2! 2, SDC24D200S-U 214

« Inpul Violtage : DCI0 ~ 30V - M Cusrent - 204

7)

£SERVO
SBL24D200S-U

WC n
HE
NG|

Pl Bensar 2
NC

115.0
131.0

1 OFF-Ono puiso mode Fuse, Diecin)
ON-Two pulse mode (CW puss, COW puss)

2 (OFF-Encoder Fesdback Posiion Contrdl
(ON-Hal Sersons Feechack Posiion Contol

3 O-Gel Detacion
4 O-Posion B Deeckon (#hen deected Notor Powes s clec)
ON-Sekup Wadelchange of the OF3 & 4 anction)
DP3 DPY OPS  Sekp MODE
S ON % ON | Hol Germors Phase Defecin
OFF ON_ON__ Ercokr Dicion Delscion
OFF OFF ON__ Nokor Pessmelers Esfinston

34.0

N\ ¢350x4

2! 3. SBL24D200S-U 2|A
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1.4 7{4lE] T F=

1. LED &3
2.USB SAlZE
3. Hoils (HAH)
4, ATC] & EMN

5. 2F
6. T
24, SDC24D200S-U 2J5 7{4lE] 7|5
141 M2 2 DE]
No Function Description Direction No Function Description Direction
1 VCC Power VCC IN 1 VCC Power VCC IN
2 GND Power GND ouT 2 GND Power GND ouT
3 U Phase U IN/OUT
+ +
3 M Motor N 4 v Phase V IN/OUT
4 M- Motor — out 5 w Phase W IN/OUT
H2. SDC24D200S-U Ml 2 2E| 7{4lE MH 3. SBL24D200S—-U H¥ U 2E| F{4lE] HH
1) Terminal 1 Power VCC / Tl 23&X|9] (DRI} HASILICE 2F HOVDC £E{ +30VDC 0|LHe] FtS QI7}5H0F Shuict,
2) Terminal 2 Power GND / M2 SZHX[Q| (TRt HAGHLICE
X BEQ| Z|if ARXME 0|49 £20| 7ts8t S8 THO| MEZF7| L= HIERIE AtEsH0F BILICEL ME S50| BesiX| 28 42 &
20| S2F5HX| Mo MHS0] 0f LofX[A ElLick
I M+orU
3) Terminal 3 SDC SeriesQ| AL » ZE{Q| (HTtXIQt HZAFLCY
SBL Series 2| A » 2E{Q| UM TiXtet 4 Shct
IM—orV
4) Terminal 4 SDC Series 2| ZL » 2E{Q| (-)TkXIQF HASH |C,
SBL Series 2| Z2 » ZE{Q| Vaf Tt HA giL|ct
W
5) Terminal 5 SDC Series 2| 4L » TiX}t QS
SBL Series 2| AL » ZE{Q| Wat Tt HA §iL|ct
X HICHEISIO 2 A SIHLHSDCY| ZR) BE{Q| 34 1Z0| SHIZX| 242 BR(SBLe| 49) ZHE= HigEo 2 £ 5L, TiSstH 2= &
&2 ozl £ QIELICE 0[F ER M7= THHRR} of2{7} LAlSh 4~ USLICE
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14.2 A3 & & MM

= SDC24D200S-U A 7{4lE| HH

No.| Name Function Description

i | sy Encoder V/CC, D45V / ATCO| HAZE HRFALIC,

Max. 150mA Z|HSSHF = 150mA LI

2 | GND Encoder GND : GND / 915 T3 J2t2E THRIILICt
3 |ENC A+| Encoder Posttive A : ENCODER A+ / Positive Adf QIZAEEX}
4 |ENC A—| Encoder Negative A | : ENCODER A— / Negative AA QIZItXt
5 |ENC B+| Encoder Positive B : ENC B+ / Positive BAF UK}

6 |ENC B—| Encoder Negative B | : ENC B— / Negative BA} QIZITEXt

H4. SDC24D200S-U A= 7{:E] HH

= SBL24D200S-U AIZC F4IE 4H

No. Name Function Description
1 | Encoder A+ | Encoder Positive A | : ENCODER A+ / Positive A% &1
2 | Encoder B+ | Encoder Posiive B | : ENCODER B+ / Positive B& @121
3 GND Logic Ground : GND / /IFC] M3 2=
4 |Hall Sensor 3|  Hall Sensor W * HALL SENSOR 3 / Hall Sensor W 1=
5 |Hall Sensor 2|  Hall Sensor V - HALL SENSOR 2 / Hall Sensor V& &
6 . Not Connect
7| NC Not Connect : Not Connect
? . Not Connect
9 |Hall Sensor 1 Hall Sensor U : Hall Sensor 1 / Hall Sensor U4t 2424
10 NC Not Connect . Not Connect
11 | Encoder A— | Encoder Negative A | : ENCODER A— / Negative A% Q1
12 | Encoder B— | Encoder Negative B | : ENCODER B— / Negative B&F 212
3] +5v Logic VCC zlJE% é%:;ig %?niaw :
14 . Not Connect
? N.C Not Connect Not Commedt
5, SBL24D200S—-U YA 7{4IE M
1.4.3 Hlojtls
m SDC24D200S-U, SBL24D200S—U HM|o{AlS 7{4lE| AH
No.| Name Function Description
1 | PUL+ | Pulse Signal Positive | : PUL+ / Pulse B= CWAIS 2| Positive Q124 EEX}
2 | PUL— | Pulse Signal Negative | : PUL—/ Pulse EE= CWAIS2| Negative 2424 THX}
3 | DR+ |Direction Signal Positive| : DIR+ / Direction B= CCWAIS 2| Positive 2124 THX}
4| DR- D"ehfgggtﬁg"a' * DR~ / Direction FEi= COWAIZ©| Negaiive 212! £}
5 | ENA+ | Enable Signal Positive | : ENA+ / Enable 2152 Positive 2124 EX}
6 | ENA— |Enable Signal Negative| : ENA— / Enable Al52| Negative /24 =X}

6. SDC24D200S-U, SBL24D200S—-U HMIo{4lS 7{4lE| MH

123456

123456
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1.4.4 LED BAIS

HoP7l= SE HEE EAlSHs FA, XM Mol | EDE J1X|1 UEUICE 212t2] LED7t #Afsh= HEli= Ths H10 oM Halstu ASLICE

H|o47 joi] 0| FU=H 3712 LED7F SAloll 0.5% St AR 7HX|H, 0|F SELEHE EAlSHE FA LEDTH A0 EUCh. o= FeXe
2 HMo717F 747! HEIE HAlSHE AULICE Mo17[ofl TEE £ 2, 3702] LED7} 2F MKRUALL M U= BR= ZERIOT 71 FEEez 27|
SHE|X| 42 HEfRLICE T RERIOP 7t Mo 2 =T |=t ZiRitHE SEYEIE EAISHE LED= &y 1= F7|2 ZH0|A| St

37HS| LED7t B 0.25% F7|2 Zti0l= ZR= M01719| SI=0ILt AT EL07t REES Uo7 AZELQ 0] AEH0| STHE Hee 2 X0f7]
E SI=qoiMez 2|l Si7ALE HAS ZICH 740F BiLICEL Z2X2 = H017]|2] AZE0LL SI=L0f0] 22Xt U= WS 2l0lstH THLXIoA| g
= 2|ZE 510 AZEQ 0L} SI=R0] S0 ZHIE 4=7aHok BiLict

Status Pattern Description
0000000000 ZEJO]| TH=40] SZEIX| 2=(Power OFF) HEHO| 1 EET L2HEH e
1000000000 ZE0]| TH0| SEEIX| Y= HEH0| ZET LMSIK| 242 el
BLE;{EU;ED 1111100000 | RE{0l Zi2{0] ZZEm(Power ON) S 7153t Al
1010101010 SE0| M2H0| S| ZEPL S B2 A
1110011100 SEOf T=0| SSE 27 S X[ =EE AE]
0000000000 Fault off — & S& &
1000000000 Fault on — Overcurrent error
RED LED 1010000000 Fault on — Undervoltage or Overvoltage error
(Fault) 1010100000 Fault on — Over temperature error
1010101000 Fault on — Short circuit error (LIS 3|2 EHEH L= AE)
1010101010 Fault on — Stall detection, THCH @|X| @} ZX|, EMA Tl 2K, ARE H7|HH M= UH
GREEN LED 0 SAEI AR =
(Comm) 1 Sk S

7. SDC24D200S-U, SBL24D200S—U LEDAEH FA|

7| HOIM OfTI2 FAE THEHZ 100msOiCh AT 0012 77T HEHS 10|H AT HEIS LIEHALICE HE =71 15 40Ch

Chapter 2, 9 71 M

21 QR o128 7

—_

QZ 7J2l2 SDC24D200S-U,
Motien SDC24D200S-U SBL24D200S-U2| MAMAe! HATE

SBL24D200S-U
5 Ol
CW+/Pulse+ | —— —C PUL+ E'-)\fo |'—_'|— N!I:II—ll:l'.
CW-/Pulse- —X—X~ PU

=bavecen
X BRI IS MRS Tg
CCW+/ Dir+ | — - DIR+
CCW-/ Dir- _D\X:: DIR

A3=2 2 A
Z:
Enable+ - ENA+
+5V —_—
Enable- — i, ENA-

2.
AdT Yt 2.3 Molhls AT
evp | ——m

% f

q

0.

M

iy

mo It

{0 SHAL7| B,

i

blalulild

Hall Sensor U  —
Hall Sensor V —
Hall Sensor W —
P Gain
I Gain
D Gain MotlU | +————
Curret MotV | 44—
Limit Mot W
Mode
Select
VDC DC Power
anD Supply
(10~36VDC)

125, SBL24D200S-U HHy A7

8 | MoonWalker i—Servo User's Manual



Encoder Motor Driver

Twisted pair

EA
A
A+ W EA- &

o EB

+5V
<+—— Max. 150mA vCC

1

J12l6. SDC24D200S-U, SBL24D200S-U AZH HATH

ATCio| MBS 2foIsatols] Al X5 ASS QUi et Tfzh MM Sl 2|1 92 L0[xE BE(0] FE 7150 2E0fRI 5
AURS-422)0] AFBS A BILICE 5E| MUTBIS 9Uet DEISI0l S0| Frl SHXFE 150mA YTk ATCHO S9XFTH 150mA Of

SDC24D200S—-U, SBL24D200S—-U2| K|0{AlS= Pulse, Direction, Enable & 3712| 12 21010| MI2L|H, 2IF 0|= 28EH 232 Qs 25
7|1 =H0| Z|of USLICE ofzhe| tXl= & 7HK|e| lauis J'lS S50 AFstn USLICH
SDC24D200S—U, SBL24D200S-U2| Mo{AIS 21212 10mA OflA 20mAALO || FRJH S5 4= UEZE A7 m|ofof St 121 2+ AMlSzfelnt

Ct 270Q2] Xgf0| L (0] UELICEL ZHFIH 20mAZH EX| RS 2R Mo 2 Xalts REs| ZEk6H0F siLict

A N Motion Controller Motor Driver
Motion Controller Motor Driver
2700
PUL+ 2700 PULY —— —
vee O — PULSE ><>Q< } ~ E
~ | bl
PUL-
R PUL- } ~ (
= S

PULSE
DIR. 270Q DIR+ 2700
+ —
g — DIRCCTION v
DIR 1 ~ ( DR 4

DIRECTION —————
EN+ 2700
EN+ 2700 T— I
g — ENABLE 1 -
x E =
L EN- b EN- ~

o
ENABLE i e
Twisted pair wisted pair

1217 Open—Collector HZe| ZH(common—anode)ZT4 1218, Line Driver &1Z2| Z(Differential Input)

VCC7t 5V & A%, R=0Q, VCC7} 12V & A2, R = 1KQ, VCC 7t 24V & &L, R=16KQ

2.4 SA(USB) S M
AEX7LPCE AFESH0 MI0f7(2] 724 (Configuration)s AE6HT 28 ote 71 ZHEHSH B2 H|017|2 PC Ztoll USB SHZS 445t PCOflA
Motor Control Ul REIZIEIE At25H= AILICEH

H(o{712] Mini—USB (B type) EXT0l USB A0ISS AZEILICEL 221 PC= MER SI=2I01E ZiXIoke USB &X| Z2t0/HE AX[RLCE 2|10
PCOll 7Het Al2|Y ZE(VCP)7t XIS 2 AXIELICEL FAMO 2 HX|7F ELIH PCOlA Motor Control Ul RE2IEIS A8li510] M(017|E st 2

2 g 4 UBLct
MoonWalker |:|
Tall = s 3
Controller Mini US8 | = ] ﬂ =

219, SDC24D200S-U, SBL24D200S-U2| USB &
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Chapter 3. Motor Control Ul SE!2|E|

PC 7|g2] Motor Control Ul RERIES PR2 CH22E 510 ALS 7HSEILICEL 0] T2 42 XEEQI GUIE MIB5H, ALSAtE HE X &210|
CiS AR50l Kol |2 Asin %@ucr

31 AZEQI0| Ci2EE U A

311 AAH 27 AL

FERIEIS 25| o= ChEat 22 PC et EestLich:
+ Window XP/7/8 320it/64bit OS

- 10MByte2| HDD 0{R:E7!

- 1GByte OJA2| RAM

- USB ZE

Motor Control Ul REI2IEl= MF0l SSEI UX| ZELICE 0] RERIEIS CHREE 517| flsiM PCe QJE{Slof| ZZ=(0] 0{0F BiLICE

312 CIR2E
Ul RERIE| Z2OHU2 AERA 2RATA SHO(X|OM CHREE 2g 4 JUSLICH
CI2ZE ZZ: http://www.nirexgo.comy/archives/19482
CIRELC OYUL zipe 2 UZRL| USLICE U= mHlE ZMH “Motor Control Ul vixx” B 2t0f| MotorControlUl.exe IHI0| Q&LICH

MoonWalker Motor Control Ul Program Ch2=LC Hi7|

Motor Control Ul v1.02

3.1.3 AlsH {67 NTREX - i-5ervo Motor Control User Interface - ##.%COMS (115200 bps) ) = i)
Motor Control Ul SEIZ|E|= AX| Tp&0| TR SSLCH UES I Z0 of NTREX' i-Servo MC Ul [ Fimuare Update | | Real-tme ot |
_ _ o IFIMERA  Version 1.11 (2015/4/8) =
0l != MotorControlUlexe LIS AlskslH ELICE 0| SEREQI H A S | [ comecton | [ sogcontral |
o Tz oA & Motor Contral | 8 configuration | BB Gain Tuning
D'j: JD 10 OﬂA-I Eo:i_'_'l__’ _L'll:l- Mator Control Status Motor Fault Flags
0| SEREIZ SHIZA| Afg—afa‘nd DE X017 |7t PCOl| |0 QU0{oF & @ Wotor Enable @ At Limit Position @ overcrent @ Stall Detection
_ @ FaultDetect @ WARN: High Temp. @ Overvoltage @ Large Position Errar
LICl OZX| oM QEIR|E|Q| B= 7|s0| 2431 TX| &LICt @ votor Maving @ WARN: High Voltage @ Undervoltage @ Hall Sensors Error
@ Wotor Inpositon @ WARN: Low Voltage @ Overheat @ Wrong Mator Param.
% Motor Control Ul REEIEl= A2 YH0IEE 4~ USLICEH TEA ALK}
_ _ @ Serial{USE) Communication
= XAl XS Slol5tn AM2S at
= ZIA HEE 2fQletn ARZst7| HFZLICE oo D = e
Veloity : [I 0 0 pulsefs
[ Enable { {Clear Fault ] [ Stop I R SbiA
l Disable ] [SetPosiﬁcn ] lGethmm\ Auﬂwnty] Voltage : S0
@ Pulse Inputs Power Stage Monitoring
3.2 u‘"?—IEI-E ?‘g Enable Input :  Enabled Power Source Voltage ! 5.7 v
_ ° Direction Input :  CW(+) Power Source Current 0.050 A
MCUI = 2Ho| Q] 3fH2 si|eet B B=? S22 FHYELC EF Tepperatre: 3
321 8] J210. SDC24D200S—-U2| Motor Control Ul H[QIStH

slcioll= HZE Moj7 (2| HUE HH0|E 517|218t [Firmware Update] HE, Ul REIZIEIE HI017[0fl HZ617| 2I8t [Connection] HE, Real-time
Plot 0| TA| &7|7(01 AFRE|= [Real-time Plof] HE, ZE{Q] =11 M 25t [Jog Control] HED 22 7|50 USLICE ST MY 2120
= EERIA AS et =2 728 0|2(Motor Control Ul HEO| EAIEILICE
[Firmware Update] HHES F2H HZE H0{7|9 HYE YHI0|ESI | et LHSHAXIE EAIFILICE
o] HHIO|E 7|52 FIA] XIMIG| AHELICE
[Connection] HES F2M PCOH| HZE M7 |E SZsh| ISt thehSAIE EARILICE
0| CHEIAIKIOIA HIZS 25t COM ZEQF EABEE MASI0] RI017 |2 M0{7]Qt HAFH |,
[Real-time Plof] HEE Real~time Plot &2| HA|Z EZEILICE SIX| 20| EA|TX| = MEHOIM HES +2M 20| EA|E/D,
HHH2 &0| EAlZl= MEHUAM HES F2H 0| EA|ZX| ZELCt

[Jog Control] HEL =1 20| 7ts55t &to| HA|Z ESFILICE
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3228 =R
B fI=2E 7|28 9 2 Motor Control, Configuration, Parameter Tuning2| 371X B2 LAE|0] QL&LICE
- Motor Control Tab: HMI0{7 |01l 725 H&E 217t & A ZLIEZ
- Configuration Tab: M|0{7 |2t 2E{2| 74 mZto[e] MF
- Parameter Tuning Tab: ?IX| M017]2t HF 2|0lE{2] 015 &H
AEXh= 2o w2t siE B MEiSI| AkZstH ElLiCt
EHOI| ChSt O XIMISH AES 3.6 Motor Control &, ‘3.7 Configuration & A = 4= QU&LICE

PN=]

3.3 Firmware Update CHSH4X}
(MoonWalk for Mobility OflA 7FK4LCt)

Firmware Update =] | Firmware Update == Firmware Update ==
Confirm the target controller informations and dlick [Next] Select the frimware file to download and dick [Next] button to Set the serial port and speed. Click [Next] button to proceed
button to select firmware file, select the communication port. download,

Target controller informations Firmware file informations Communication port settings
DeviceID: 0 Fimware(bin)  C:Wusers¥Wpage365WDesktc B Serial Port: W, WCOMO
Vendor ID;  NTREX Vendor ID;  NTREX Serial Speed 115200 bps
ProductID;  SBL2420U-B (BLDC 24V 20A USB) ProductID; SBL2420U-B (BLDC 24V 20A USB) Timeout; 3000 —
Hardware Version:  1.00 Hardware Version:  1.00
Software Version: 1.11 Software Version: 111
[Mhext 1 [ canced | previous | [ Next | [ cancel | previous | [ Next | [ cancel
Firmware Update =] | Firmware Update
Click [Update] button to download firmware file, Current Click [Update] button to download firmware file, Current
connection wil be dosed before download. connection will be dosed before download.
Download informations Download informations
Serial Port: W, WCOM9 Serial Port: W, ¥COM9
Firmware(bin)  C:'WUsers'page 3651 Deskioptive Fimware(oin)  C:Wusers'ipage 365tDesktopti

(CPrevous | [Tpdate ] [ conce T Cema]

3.4 Connection CHEMHX}

Connection CHEMYAHE HIQI &1EH0| SCHollAf [Connection] HHE S S2I6HM 310l EARL [ pavica Connection |
C}. 0] THBHAIRI= PCO| USB REZ Saf Szl Fof7 ol Szist=ri Test xS spi Sl —
ch Serial Port: WYY WCOME -

‘Serial Porf O A= USBIVCP)2] COM ELEZ AEHSHLICH 047[0fl= PCO|l AXIE! D5 COM &

E7} EAE]| TH20) ALRX= HOPPH MX|El COM ZES Mekstolof Shick Biel iz Serial Baudrate :
Hof7|2] 7Ha COM ZZETt HA|Z[X| &4=C1H, COM ZE HSE 2|7 HES o~ QELICEH
‘Serial Baudrate’0ilAl= USB(VCP)2] £A1 £5(9600, 19200, 38400, 57600, 115200, RESEEOAC TEXL 43} =
EHSILICE 2HY ‘Auto detect’E MEHSHH, 2= S41 £

230400, 460800, 921600 bits/s)E A1Ef
£ xl2l|2 25101 X077t SESH S 452 M| ELick
‘Response Time0ll= Ro1710 T2l HUiT St=0kS wnix| 7Ictaks SE ARRNS UalMizd
E(ms) T2 SFEILICE J2!11. SDC24D200S-U2
0| BLIT [OK] HES 53] HEE M5 A2 MASHT S22 AEEiLIc 2 [Close] Comm Port Configuration

=
HES F2H HEE HES MY $1 thetdRE ZaLlict

o | [ comcel |

3.5 Real—time Plot &

Real-time Plot &2 M XM, MF, ZE0] LiHX|= {IX], &= FH0t ZEQ| 2IX|, &=, T, M S H07| LIRA ALEEl= 245 Hax(eE
HME)E £ ALEXt MESH S2E9| 72 AMAIRF 2= 2 2LEE! §ick

0| 2 o2l 3H2| SHIC{0f| A [Real—time Plot] HES =21 EA[GIZLE EFELICE SHU| EAIZl= Real-ime Plot &2 CHS Ot &L

T2 12 J2i= 220 EAIZkE AAHY(Scale)2 OIRA S 2I0fHZ2 22 SHThsIL A8 2 JUBLICE 0] 7S Scale F=29| £=X|2 MEY
SIHME =™ JhsEILICE ez ol 21Z20= AAIY ZH0| EAIZ|D 2H=O| 5Tt 1222 HAlZl= SI=2E0f thish MIE MEIF EAIELICE

LY

i

o
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[ Objects Selecton | .[ Capture e

[ 2000000

1500000

-100000.0

-150000.0

-200000.

]
##Curert [A] # Velocty [pulse/s] #* Fostion [puise]

Time

=212, SDC24D200S—-U2| Real—time Plot

[Capture] HHE2 MEHE HIO|EIE AlZtol 2t M2 MESH=C] ARSIt 0f

LIC} XMZ&ot= mhlo| SFXt= csv/t ElLICE M2 ME o= HE 21%9| LED7t MSEIH, ME & Ch| F27 =fH I ME2
[Objects Selection] HES %élof'l' CtES T2l 20| Objects Selection CHEMMAEP T HAIELICE AMEX =
O, ObjectilM Z2LIEZISI 42 QENMEES ChanneltilM= 2E A2 =2 1/0 LS J2|1 ScaletM=

L

QEME(Object)= Ol2het Z2 S5 MEtE 4~ QUELICE
- Power Source Voltage, Power Source Current

- Desired Position, Desired Velocity

- Temperature, Voltage, Current, Velocity, Position

- Position Error, Velocity Error

3.6 Motor Control Tab
Motor Control 42 HM|0{712| 2Ef MENR}t ZH SEE LEDZ HA|5H, ZH0 ¢
x|, &= HAS 2! & UBLICH £5E 2E L OfY AH0|X|Q] MR, T 222

SRS AL SHMZREC| PIR|2f £ T|= ghs DUEZ ST

3.6.1 Motor Control Status
Motor Control Status ZE0IA= M7 (2] Z2E & MEi & Xof712] I/0 HEl &
2 2l £ UBLICE EATl= MENE HelotH ChSot 2L

] Real-time Plot = | Objects Selection Dialeg

T E
anaaaal.

]
]
]
]
]
]

- [

Object Mame Scale
Graph 1: ICurrent v] [xl 5
Graph2:  [velodity | [xt -
Graph 3: IPosiﬁon v] [1(1 hd
Graph 4 I— YI [1(1 hd
Graph 5: I— v] [1(1 -
Graph 6: [— v] [xl -
Graph 7: [— v] [xl
Graph &: [— v] [xl

-) I

i

ok

[ Cancel

1213, SDC24D200S-U2| Objects Selection

H.I %E‘i x-lx}%} ]1|-OI 0|§2 |X-|3|-_l ]1|-0 =} X-III-Q A|X}%}
SEEILICL
E= S A
ElTf g7Ho| QEFES MeYst 4 9lo
rn Y o
siie QEEE0] Tl Zhut S Ae
Motor Control Status Motor Fault Flags
@ Motor Enable @ AtLimit Position @ Overcurrent @ Stall Detection
@ Fault Detect @ WARN: High Temp, @ Overvoltage @ Large Position Error
@ Motor Moving @ \WARN: High Voltage @ Undervoltage @ Hall Sensors Error
@ Motor Inposition @ WARN: Low Voltage @ Overheat @ Virong Motor Param,
@ Serial(UsB) Communication
Position : {J 0 [Go] &[pe
Velodity [} 0 [co] 0 pusefs
( ] = — Current : 0.007 &
[ Disable | [setPositon | [GetcControl Authority | RS S0
@ Fulse Inputs Power Stage Monitoring

Motor Enable ZE{0f ZJ0| 2= 7S 7+t A

Fault Detected SZEO| EET LcH &

Motor Moving ZE7I 36T U= HE

Motor In—position DEL S R0 =HoINS S HA

At Limit Position 2E{7} Low/High Limit HYIE BHOEHS HA|

WARN: High Temp. HiHTmo| 27} Overheat Limit2] 90%= EoiZt 4L A1
WARN: High Voltage 2! /0| Overvoltage Limit2] 90%E Hoi7t A2 dn
WARN: Low Voltage T 20| Undervoltage Limite| 120%2 LiZ{Zt A2 &1

Hloi7 (2| 2Ef Hefet REf Z2ES BAlSHs LED= ChZat Z2&Lct:

® 24 el BA
® HIZY Afef A
® Rlof7 |2t 94260| 771 Afef A

Enable Input :  Ensbled

Direction Input:  CW(+)

Power Source Voltage : 8.7 v

Power Source Current : 0.050 A

FET Temperature : B4 C

1214, SDC24D200S-U2| Motor Control Tab

Fault Detected 0| 231 Motor Fault Flags 0l 0= Z2E 2217t st HA=X| &2l & 4~ UFLICE 0l= TS 2ol XiMls| 2 ELC,

3.6.2 Motor Fault Flags
Motor Fault Flags= ZE{0A EE7} 2list ME LIS SRISILICE 2E| EE
Ko7 [0l Fault7t LHl5HH ZEJ SFEl= MRS Xt Power OFF)|H, Fault Z=

Sl

220 rjey

=

b 2ELICk:

40| sl 0|0l 2El= Power ON 7HSEILIC

Overcurrent BE0f| 2¥F7F S2 (Overcurrent Limit/Delay A& 2HxX)

Overvoltage H|o17 |of| ZHERL0| Z42! (Overvoltage Limit A7 &Fx)
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Undervottage X|047 joi| XiFtHo] 22! (Undervotiage Limit A% &%)

Overheat LHE FET2H BT 2t & (Overheat Limit A% ZIx)

Stall Detection SE0l| 20| ZZ=XE F|FEHX] 56}1 Q= AN ZEX| (Motor Stall Detection A% &%)
Large Position Error Qx| M7 [oIM QIX| QX XIHEI Zf 01A40] = (Position Error Detection A% &x)

Hall Sensors Error SMIMC| AMO|Lt e MSTH AR 5'. L= Hall Sensors Phase A170| ZIX| 942 ALEl
Wrong Motor Param, Ko7 |7t 7 |HHB-EMF)S B AlAE

M7 ol ZE7+ LAlstH ZE0| F3kl= T2 A Disable MEN)=IH, EE X710 shixiE 0|%0] 2El= Enable 7FSEILICL

k=3
ZE7+Llsks 2740t tiXol| tishA= “2F! X BES HE 4 SlELICL 2R X HES S & USLI'E XS | HIFLC

3.6.3 Serial(lUSB) Communication

Serial(lUSB) Communication 2S0IM= 2E{0 x|, &= HHS W20 2EQ| S/l IX|, &=, M7, MAS &L

SeriallUSB) Communication 15 Li2| Positionz} Velocity H& St=2 52 £M43} 5t2{H [Get Control Authority] HES FELICE 1213 Serial(USB)
Communication 15 HtA Q0| LED7} 74X [HA UIOIIA 2E{2] x|} &&= M7} 7Fsal RIL|C
Position, VelocityOf| EHE 21710 £210|E HIZE 2ZI0|H

@ Serial{UsE) Communication
S210|= H} QEX Y giA0| HHH 20| BA|=|1T O] 2t

Position : H 0 @ 0 pulse

o D g - 5 0| X'||O-|7|O{| D=|E1o§ x-|l:rE||_| } 0|E 1x| HU\()” 7}2
A sl [Go] HES 2= Zut 22 1E YL

[(Ebe ] [Cearait] [ swp | ot PUEA ) saloic b 925 B 2Kt BAls BEQ] B

[ Dssble | [setPoston | [GetConwolAuthony|  Vohese: 0OV T MENQIR], &%, HT, FA7} EAELICE 0f g2 Z7|
Mo 2 HH|o|E Lk

1215, SDC24D200S-U2| Motor Control by Serial Communication
CH22 I ottel HEo| thst 7| AHelLch
- [Enable]t [Disable] HE2 2E{0f| EnableO|Lt Disable HS LHZ

- [Clear Faull] HHE2 HM[0{7|0f] LAlSt IE ZE Zaj= g|Ml &t

- [Set Position] HE2 2E HM0{7[Q] 2IX| MA Z+S AHSAPt Blots o= AXEt

- [Stop] HE2 ZEIE 24610 HEEZ &t

- [Get Control Authority] HES UIZ ZE Mo 7E27 0l Al

% UE ZE MOEEE 7iM2{H 27 £SE21 A=t0] OfL|0fof BiLICH &, 2E HM(0f7|of 2U=El= HA FH0| gli= MEHoATE Mo{EHsHE

TtE 4 AL

3.6.4 Pulse Inputs

Pulse Inputs 2E0M= &9 28 ZESHZRE ZE H07|0f Y= BA HHE £L6He U2 ZEO| HEivF EAIFLICL

rr

@ Puise Inputs

Enabe Input: Enabled - Enable Input — &0 A5 21240] £} 045 (ENAH ENA- 0] A150] Ol Z4)

Drectonnput:  CW(H) - Direction Input — M A5 @240 85k (DIR+, DIR— EI2| M50 ofsi ZAEE)

7| J=0IM2t 20| Pulse Inputs 2E2| LEDZt 4RI MEHE HAloIH, &9 28 HEEZZREQ| Mo AS S AHET UIQ] Serial
Communication IE0IA ZE{Q| Y|t £ HHZ 21 LR 4 QU ElLICE BIHE LEDZ| 74X ASH, UIQ| Serial Communication TE0IA 2E
O| 2X|2}t £ HHR XIHE[T MY 2N HEEZZRE?O| Mo s =S BHol=0(A| Lt
HeZs =
o

0] mf UI9] Serial Communication 12| Position, Velocity S FAlGHE S20l= A9 ZM ZHESHZEEO| Mo AS Q20| QX|et &= &
Ho| EAIELICHEHS J2olM S2AM SAZ HASH 2IR]),

@ serial(Us8) Communication % ZE7F X UCH UZR ZE{| TS W2|X| =
Position : 0| o 0 pulse  AlSHOA AT} UBIEH Puise Inputs 129 E ZEIQ| K|
Velogity : || Go 0 pulses O{FSHO| HO{LA| ELICE

: =0.010
Clear Fault i e

0.000 vy

(pomtin ] [cotCanvoimuay]  Voooe:

2! 16. SDC24D200S-U2| {Ix| H £ X[zt HA|
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3.6.5 Power Stage Monitoring

Power Stage Monitoring 1E0M= 2B SE5k= TS ZEsh= O] AHOX0IMS| 245 £ ats EARILCL

Power Stage Monitoring
Power Source Voltage : 37 v + Power Source Voliage — HM0{7 [0 SE&h= F2I9| et (VDC, GND EHXZF Zel)
Power Source Current : 0.050 A - Power Source Current — Mo{7 0]l 2= X7 (2H MEel 18)
FET Temperature : 2.9 ¢ - FET Temperature — FETQ} BtHTO| 20

Ju

Hoi7l= HEIM SEts TRt Ol ZEE Sdlf S2= TRE SESIT MofRiLch ZEXoz REE Sili S2& MRs M HREH =
HLICE 0218t 12 REJQ| QIHEIA0]| 25t S2t0[(Flyback) 7 WHE0|H, T2 MFIH Al S202le 2H MF= JHEo2 =7 22 Mo
71| R EHE TS £ USLIC,

Ch2 J2int 20| 2H MF= S0 Sui2 Qls PWM ALl Sl FET7HOFF ZIUS Mol ON EIRAS et 22 &2| 7 0| A&
2 SEUCL

F Y

e | I | | T2 M= (Power Source Current)2t 2E{ FE(Motor Current) At0[Q] AAIS C}
Power 4 - SnzsUn

Source ; ; ;

Current . _ . PowerSowrceCurrerd = PWM DigyRaorio= MotorCurrerd
Battery ? -
CL,”.Z'r;tL-—q = 1 | ater 10717+ 20% PWM FEIH|(Duty Ratio)oflAf R FR7H AR SXER F

o 32= MBE= 5A7F E O 2 ofAS 4 QUELICH

12! 17. SDC24D200S-U 2| Motor &TF

3.7 Configuration &

Configuration Bi0lM= XI01719] 7+ TEIO[HE HAS 4 UFLICEL Eot HAS 2SS Moi7|0fl CHREE stod Sa2iA| =220l MEsAL &
2HA di=2loll MEE Y USS =22 + USLHC
(=& Motor - Read
Configurations

lij 132 Motor Characteristics

- % Rated Current [A]: 5.0
Configurations

- ¢ Rated Voltage [V]: 24.0

- @ Back-EMF Constant [mV/{pulse/s)]: 0.0743

- & Terminal Resistance [(]: 0.734

- ¢ Terminal Inductance [mH]: 0.305

=% Fault Conditions Reset Controller

E-8 Fault Condition Limits

-~ @ QOwerheat Limit [C]: 80.0

- @ Owercurrent Limit [A]: 22.0 3 Seaesze:r:tPTa"se

Load Factory
Default Values

@ Overcurrent Delay [ms]: 3
- @ Overvoltage Limit [V]: 50.0
‘@ Undervoltage Limit [v]: 10.0
B8 Fault Condition Detection
% Motor Stall Detection: 0 - Disable
‘@ Position Error Detection: 0 - Disable
-8 Position Controller

L. @ Pronortional Gainfknd: 0.0N3A2

Detect Position
Sensor's Param.

Estimate Motor
Parameters

n

!

Collapse Al i

1 18. SDC24D200S—-U2| Configuration Tab

"ol 2iZoll= 2idl HZE Hoi7]el 7 min|EE E2| #AE HoELCL ERle| 2t LES2 niRAR S2slo] Melet & MHE s Had

Ho| 222 HESO| it 7|52 2%%stH Clat ZELICE

- Read Configurations— M7 [0l 724 matolE HY AUSS 7|

- Write Configurations— TESH 714 T2IIH ZfE2 MO7|=2 M7|

- Load Factory Default Values— MIZ E5tA| 7| &H 22 EiZ2)7|

- Reset Controller— M|0{7]2] AZEQ|0] 2|Al

- Defect Hall Sensors Phase — 2410 ¢4 ZX| 2=E2 219} (BLDC ZE| HE)
- Detect Position Sensor's Param, — AIFH sk Zix| m=2 i)

- Estimate Motor Parameters — 2E{Q| 7 |d mi2tolge £ ZE2 T

- Expand Al - E2| xS
- Collapse Al — E2| HIFE

mx|
=0

7:-!7|

[

T
|
L=

X0 BE| MOf7|of] M2 REIS HZGH B0l [Detect Hall Sensors Phasel, [Detect Position Sensor's Param.], [Estimate Motor Parameters]
HEO| MiSst= 7Is2 Lol a|0fofF FLICH XIMISH MH2 39 ME Xo7| 49| LI8S &5k | HERLICE
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3.7.1 Product Information
Product Information ZS0M= SIx HZE HE S2Xt D, HE D, M0o17]2F A HES &QIsh 4 QUSLICE 0] MY ALEXP} o2 HA
8 4 QUALICE

= T HAK
&y YW Wooms #0 - SBL2420U-5 (BLDC 24V 20A USB) 0| I29| st=0] CHelA = CI2 AHS REXSHAIAR:
oo e b + Vendor ID - HiE 32Xt D (Y 022 BAIE)
! @ Vendor ID: 0 =
I - Product ID -HZ D
o Software Version: 1.11 - Software Version — Hlo{7| Eelo] HH
0. Hardware Version: 1.0 - Hardware Verson — — HM0{7| st=|0] HH

12! 19, SDC24D200S—-U2]| Production Information

(1) Product ID
HZE S2Xt D= &4 022 HAIELICE

(2) Product ID
Sixf o7 |0l MZE ME D= ChEot Z2ELck
- 1401 — MoonWalker i—Servo SDC2420S-B; 1= DCE2E{ X|017|(30V, 20A), Trim—pot Ef
- 1501 — MoonWalker i-Servo SDC2420U-B; 1= DCZE{ 017130V, 20A), USB Et
- 1411 — MoonWalker i—Servo SBL2420S-B; 1= BLDCZE] M|017[B80V, 20A), Trim—pot EI
- 1511 — MoonWalker i—Servo SBL2420U-B; 1= BLDCZE] H|017|(30V, 20A), USB Et!
- 1421 — MoonWalker i—Servo SAC2420S-B; 15 PMSMEE] H|0{7|(30V, 20A), Trim—pot Ef
- 1521 — MoonWalker i-Servo SAC2420U-B; 15 PMSMZE] HI0{7|(380V, 20A), USB EtRJ
0| 22 Motor Control Ul RERIEI7} M07|2| BRE a7 floil AFZSEILICEL 22 MZ0| EAIE0 w2t ME D2 EF= =0d = USLICH

3 Software/Hardware Version
Ko7 ] EIO] X} SIEY MM CH2aF 20] A
- BEL XXYY
XX= HO|A HEO| VY= Oto| HEULICE MoK 0| HAE ZR0il= X072 Motor Control Ul REEIE| & 7|Et S8 AZEYHS7H0
SSE[X| LELICEL M7 |2F 2 AT EQNS0| A2 S8tzl= HHe| LHO|IA] 0| HA2 HAE o~ USLICH M07| B HETE SIEYI0] #HE
2 HMlof7|29] Mt UKol et Sata 4~ o Mof7[off A HIOE HH0|E sl= ZRu= EatE 4 USUCE

mjo

JIES 2 o9l 1~2XtZ|et Sk 2XtE|= T L,

3.7.2 Serial Communication

Serial Communication ZEMH M= USB2| 7t& COM ZE(VCP) E4 £ AMX5t0 2018t 4 gggl_h:f_ 22 A|E|°E* ZEZ YK |= x|t &
= 0| Cifst AlCR21E &S Z20iUS 0= Q4 (Rated Velocity, Acceleration, Deceleration)S A&SI 2IX| 5 #H2|(Min Position, Max
Position)S AHEEtLIC

& g . * Serial Communication

-

@ Serial(USB VCF) Baudrate: 115200 0| 2E2| =i theiM= Chs MBS ExstA2:
(=89 Velocity Profile - Serial(USB V/CP) Baudrate — PCet HZL|= USBL| 7H& COM ZE(VCP)SAl &=
© Rated Velodty [pulse/s]: 300000 .
T — [puse/s] - Rated Velocity — AICI2[E &5 Ji=o|M 21 &% (T pulse/sec)
9 Acceleration [pulsefs<2]: 300000 . ACIRE A5 TRHm0IM 712 (CH >
& Eersenbior kil - Acceleration — ACI2[E &= J2HZ0lM 7HEE (THR): pulse/sec?)
509 Position Linits - Deceleration — AICI21E &5 J2i=0f|A ZEE (T pulse/sec?)
@ Min Position [pulse]: ~1000000000 - Min Position — 2R 7S HAQ| E|A gt
¥ Max Position [pulse]: 1000000000 - Max Position — x| TS Helel = ot

:lE' 20. SDC24D200S-U<| Serial 2&

(1) Serial(USB VCP) Baudrate
Serial(USB VCP) Baudrate®| Z/2 2 LIS & 5ILIE AXSIH ARIY SA &5 HASH|CE

- 9600 — 9600bps
- 19200 — 19200bps

- 38400 — 38400bps

- 57600 — 57600bps

- 115200 — 115200bps (7123}
- 230400 — 230400bps

- 460800 — 460800bps

- 921600 — 921600bps

% Serial(USB VCP) Baudrate 242 45t Z0l= M0{7|E AIZrsioF HAE 20| HHIELICE
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(2 AlCI2[E &5

o T2nll:

Position
3

Rated Velocity, Acceleration, Deceleration

USB(VCP)E &l &= 75 TES

Acceleration} Deceleration@ 2 &ixH SE0f|A
75 H3r & 715 0 OEDIKIZE 8
Z|7HX| Ol=5HA| S

LH2[H, MO7|= ALSXE 288t
Hots &2 O|SELC fIX|

Z2OfUs ste] Hots ¢

velocity
-~

Fated
Veloaty

12! 21, SDC24D200S-U2| 71zt T2 mb!
(3) $IX|IT-S EH2I: Min Position, Max Position
QXS HO= Serial(USB VCP) ZEZ LiZ{X|=
OLIX| L= Lt
% Position Limit2] Min Position, Max Position2 &[0 A& ¢/

3.7.3 Pulse Input Signals
l%_':- ' Pulse Inputs
. © Pulse Mode: 0 - 1Pulse (Pulse, Direction)
© Pulse Counting Edge: 0 - Faling Edge
© Direction Signal Polarity: 0 - Positive Low
© Enable Input: 0 - Active Low
=8¢ Electronic Gear
@ Numerator: 1
@ Denominator: 1

gl 22, SDC24D200S-U2| Control Signal Inputs 15

(1) Pulse Mode

QIx|9F &= H0|| ofs 2E{Q| QIX| 240 Min Postion2E{ Max Position7IX| A&l

> C2 Jat 20| Mo7[= ZEIE UXst Slo2 Jt&4 17| s Atct
Ime
2|2 moko| &z mZAUS AMREH|CE 07| AFREl= Rated Velocity,
Acceleration, Deceleration2 £ ZZOIAUS OIE= £Q QARILICE
X AICI2IE &£ T8O Rated Velocity, Acceleration, Deceleration2 &[0 Al
Tme 3 2(Pulse Inputs)oll= FEEIX| QEALICE

2(Pulse Inputs)oll= MEE|X| AELIC

Pulse Input Signals ZE0Al= A @13 MS(PULE, PUL— DIR+, DIR—; ENA+ ENA-)

9| 2 WS AELICE

0] 22| g=0l thshM= ChS AYE EZTsHMAIR:

- Pulse Mode —Hlof As =dol WA viAls MEX

- Pulse Counting Edge ~ — PUL+, PUL— 20l HAZ M7| ISt OfX| Afet
- Direction Signal Polarity — DIR+, DIR— Q2101|A] Biaf AlSO| ZA] AMEH

- Enable Input — ENA+, ENA- J20j| M 2HA3

— XX} 7|02 U mAO| 2t

I

- Numerator, Denominator

A 22 MSO| Pulse Mode= 28 TAO| F1R2E HAlS AFBILICE CFS & SILIZ MEHRILICE
- 0 — One pulse: Pulse®} Direction &S HHOIEQ!, Pulses=

T= HA FI2E7} E|T Direction 7+2E{Q| 50| = (7|27
odip

- 1 —Two Pulse: CW pulse@} CCW pulse Y EIOFSQ! CW pulse= HEISF 15 TA FI2E7} |1 CCW pulses= SEISF 15 TA 712
EJtE
(H] H
cwW Cw
o LU L oo L
. | : | ! 1 I
[H] —— | M ginln
cow ] ] : : i ccw : ! i
1 N : W = =
LT | ' A o e B :
N — ;) —
o) CW=— | — CCW x| CW=— — CCW

1PULSE 244

(2) Pulse Counting Edge
Pulse Counting Edge= &2 ZA0
- 0 — Faling Edge: PUL+, PUL—
- 1 —Rising Edge: PUL+ PUL— J20| Al&

olzdo

9| 712E AlEHS ZFei o
20| 51 Ol X[oil A BA FH2:
OiXlolM EA II2E

2PULSE 24!

HA= AdEHEILCH

255
E (=2

JLLILL

{3 5 Fy %
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(3) Direction Signal Polarity

Direction Signal Polarity= §124 WA Q| 712E BISko]| Cigt =2| 2fls ZHEILICE OIS & SR MENSH|CE
- 0 — Posttive Low: DIR+, DIR 2J/240] 02 mff Frish WA FI2E (7|22}
- 1 — Positive High: DIR+, DIR I240| 1 [ Hutsk TA FIRE

(4) Enable Input
Enable Input2 & ASE 2Hd3t ot= =2| 2lE ZYELICE OIS & StL= Metgi|ch

- 0 — Active Low: ENA+, ENA- 1240 0 1§ TA Q124
- 1 — Active High: ENA+, ENA— 2J200] 12 o A Q124 Al

(5) Electronic Gear

AL 71012 AFR5E7| U5t Numerator?} Denominators X} 710{0] £XIQH 22 20| EILICE CHS AlS 0|2510] TA Q2 AMS9| BAZ F12E

S| ELick
Numerator

PulseCounter = — = InputPulse
Denominator

3.7.4 Position Sensors
Position Sensor I120j|Al= Encoder?} Hall Sensors S |x| AlA{0]| ZHAE XS ShLCH

0 28| S0l cheA= CHS M2 AZBHINS:

- Posttion Sensor — Qx| MMZ ALSSt MIME M (BLDC T)

- Hall Sensors Phase — HE EMIMQ| 2ot =5} MElf (BLDC M)

- Encoder Direction — AIFO| ST Hiak Med

- In—position Threshold — In—position AEHE HA[Gt= Z[Cf A X} AX

(1) Position Sensor (BLDC FE

Position Sensor= x| MAZ ALSE HIME MEHRILICH

- 0 — Encoder: #IX| 7t2E MIMZ Encoder AHZ

- 1 — Hall Sensors: $Ix| 7I2E MIME Hall Sensors AR

DC Z2H HMo{7[ofM= M= AdM7E Encoder2 1EE|H HIE £ gIELICE J2iLt BLDC 2E M|017[0llM= M= MAMZ Encoder = Hall
SensorsE AkE2E 4= USLICEL AT} gl BLDC 2EE MOE M= Hall SensorsE 21X MMZ ALE3H0oFet SHLICE HX[ZH 2 M= AR Ho
HIsH SHAZTt HOX|7| 20l EMME A8 MEUM £22 S5 Mo 452 7(chely| ofF&LIct
X H07 |12 XS Al Sh= A, [Detect Position Sensor's Param.] HES =21 M7 [0lM A2 7HsSH Qx| MIME XISe2 2S£ USLCH

(2) Hall Sensors Phase (BLDC F&
BLDC ZE{OA SITXP} Ix[et ME FEE e=m| 3742] S4lAM % ASIt AFZELICE SFX[2H 2E MIZEARDICH 2MIM &3 ASMo| 01Z0]
Lt &N, BNOE S0l M7 | "t 24 &2 MSME Fof7]0l Hdst=0 o222 Z4A1 ELIct
LIS SMA £ M5Ol £t HIMOR0|| M2 JX| $2 LY 3._F Zo2, 0| & 5tte| 222 Hall Sensors PhaseS A&SiLICE
- 0 — Normal
- 1 —60 Phase lead
— 120" Phase lead
- 3 — Opposite direction (Hall2 (—) Hall3)
- 4 — Opposite direction, 60" Phase lead
- 5 — Opposite direction, 120" Phase lead
+ 6 — Inverted input
- 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

% M|0{7 [ofl {22 BLDC ZEE ¢2et = [Detect Hall Sensors Phase] HHES =21 Hall Sensors Phase ZXIE 8517 | HEZILICE
Z: E

XTOPx MO |2 M MY sH= B 0] 242 12 MHE0 Qlon, SHIZ 2+ A |7IK| Hall Sensors Error ZEE #Al5H ZEE= 75 2
7HsSt &0l Euict,
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(3) Encoder Direction

Encoder Direction2 QUTE| HAE FI2E &f W, Weke| HEH {2 MetsL|CH

- 0 — Normal

- 1 —Invert

CIX| ZEQ| 31 Baks vhY| ffofl 0| T2t0|E2| NS HHX| Z=E SiLICE 0] MEt0|Ee] ™S ol & 4= Chaut 22 827t 3
SiLick ZEo]| o] MUHUEr AX[0|S, HUst £=715)0] 7HHE0E AFHUA FH2E Zl= 40| S0|74Lt 02t BiCHO| $140] LIER mf, O]
=

=

US T-nvert’2 EaHOF SHLICH,

¥ AFHO| 712E Yok AY BY 415 M2 WHISIH Ao et 7THsELICt

% Mo7 [oll AH2:2 DC/BLDC Z2HE ¢Ze k= [Detect Posiion Sensor's Param.] HHES =21 ATFHO| 7+2E o] BT off LUXIE $Esh |

l

HFZLICE

(4) In—Position Threshold
NE Ho7 = ZEQ] x| HHE FEoI=E ZEQ| x| HH AR 7IRE 2t 72| QAP F|AT} E|=2 MOELICEL 0] IFHUIM 2E{7F K]
20| TE5ICRE QF7H0| @R} ehAlist & QIALICEH In—Position Threshold= 0] X2 5128t 2|t 242 XIASILICH

3.7.5 1.1.1 Motors— Motor Characteristics
Motor Characteristics= M7 [0l HAE ZEf XML E--X[0f chst AFRULICE ZEM| S2= Z[) B4 MT, 2HE TF&Sots 84 oY
He 4 BLICH

o=

0|I'I
mjo
nx

0] 252 &=0i thshiil= ohs dgs ExsHIAR:

- Rated Current — 2E9| ¥ ME 2E0| E2l= 2 MF (T A)
- Rated Voltage — DE{O| M7 Met ZE Jf5k= ZIcH Hef (HY: V)
- Back—EMF Constant — DEQ| Iy ™3 M4 (2] mV/(pulse/sec)

- Terminal Resistance — BE] CEXiZEe| Mgt x| (E2]: Q)

- Terminal Inductance — DF| HXIZHO| QIEEIA X (THRL: mH)

Rated Current@} Rated Voltage, Back—EMF Constant, Terminal Resistance, Terminal Inductance= 2E{ M|ZALO|A XI&5t= OB A|E &1Q| 2t
= HXst0] AESLCh

(1) Rated Current
74 ME2(Rated Current)= ZE{0| S2= ¢4 M20| ZfX|E AN fLICt Ol= & 2|0/Ed(Current Limiter)oll 2la Foi=l=H|, X
F 2i0jEl= Xl Mof71e] £3 Tt REQ| 3IH 422t BE0| S2= TRE ﬂﬂﬁf@l HAESHH =ERLIC
ZEOM ET= ZYEOE MR0f| BRHELICH W2t Zc) S "._wET% Hietste A2 ZE7H Y 4~ = Al E3E Xfstets Aat Z&Lch
Rated Current 242 ZE EA Hi2i0[EQt RE7} 1Ssh= 71 AlARIC| EMS 12{6t0] MEGt Zlo=z %’SSH F8ILICEL O] 22 US Rl MF
5lH ZEi= F6lE Taol7| flot S28t EIE UWlsIX| Zot/l E'Llﬁf 2 S =2 A8etH e 2 ZE{of HZE 7(A| AlAE F2I5
7Lt DI2E=E S7Z Al ZUCh

(2) Rated Voltage

74 F2l(Rated Voltage)2 2E{| 761Xl Rt ZIHXIS AF gt = MISHEILICE 2 2Eo 2 TR 0|AS 716k =l 2Ejo| £=7t
A A5 O[O 2 BIILICE SHXIZH ZE0IA E0| Lty +HE HES| ELict, Ao 2= BEJHE & USLICE

12v7}+ G221 BEE 24V 0| HZE HMof7[ofl HZsHAM ALESICHH, 2E EHXIol= ZCf 24Vt 71sHE 4~ USLICE SIX[2E Rated VoltageE
12VE MY o2 ZE|Ml= Z|C 12Vv7iKIe] Ho| ZIsHELICE Ol HY MYUS E5ct= MBS ERE A2 FZ XY0| CIE of2) 72 ZEIE

S AHEE = UES BiLICE

|]0II

(3) Back—EMF Constant, Terminal Resistance/Inductance
Back—EMF Constant, Terminal Resistance, Terminal Inductance= Z2E{ M|ZAIO|A HME5H= CIO|E] AE Ao| Zk2 FIESH0] M™EH |CL Back—
EMF Constants A8 = Tl H2tol| F2[5H0{0F Lict &MIof7 [off M&st= 2kl Hel= mV/(pulse/sec) ILICE
DC/BLDC EE1 HZEAOIA SHIZ HI0|E AIEE MIZSIK| %2 M=, Motor Control Ul REI2|E|2] Configuration E{0lA] [Estimate Motor
Parameters] = =2 Back—EMF Constant, Terminal Resistance, Terminal Inductance 8 7|52 £8517| HEELICE
* HE LLfEfUIE1 78 7S Adsto] 75t ZE MEt|E 22 RS Eare 4 USLICEL ZE] MZAIA MSsth= HolE AIES &oste] et
St 22 ArZst= 20| E&LICL
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(4) HIole] AlE of|xI1 Model No. 012003 012004 012005 012009
e ge 2 E D=L o ool Chet o RATED  Votage(V) 12 12 12 12
IS E= 2u) EM BEOIN MZsts 28 D2 o b aarl C A T .
OlEl AIE {IL|Ct Hlo|He AIEO|ME= Rated Voltage, Rated Power(W) 31 40 52 9.0
Current, Back—EMF Constant, Terminal Resistance, Terminal Spealimm) ke e 0 on
~ o o Torque(mi*m) 10.0 10.0 100 200
Inductence & Z2E2Q| F2 MI0EIS0 et 28 AT  cecmen  madimum ovpe Foserw) 6.0 7.5 9.2 16.0
Q&L Maximum Effidency(%a) 63 65 67 75
_ _ - No Load Speed(rpm) 3400 4100 5200 5200
0| HOllM XAl5l= Rated Voltage, Rated Current 2t &= P B o0 v o
5t ZE mi2i0lEE MFSHICE o47|A Current® TH7F mA Stall Torque(mi¥*m) 67.0 67.0 67.0 1200
— ol Y =o| 7tS Jorgue Constantimm/Al 30.7 25.8 205 208
= ;H-_AlElO‘l M7| [[H_'_oﬂ Rated Current= E‘HOlE‘I Al_—l = Back EMF Constant(m\/rpm) 335 2.55 2.7 2.26
10002 2 L0 M&5H40F Shuict, Termainal Resistance(0)) 540 450 3.60 2.10
IS Back—EMF constant, Terminal Resistance, Terminal T R o ot 00 2L
= = - M MECHANICAL Mechanica Time Const(ms) 6.1 72 9.1 B
Inductance ZtEx Hl0|E AENIM HMiSst= 2/2 &t A Armature Inertia(g=) 106 106 106 106
ggkﬁ E='||_|r_|.' 017|A‘| _7't_glsar E‘g Back—EMF Constance a}tg' Shaft Diameter o3 93 o3 @3
_ . _ Bearing Type Metal Bearing Ball Bearing
MV/RPMOE BEAIEI0] QUCH ZiILict Ab7| BolM KiZsts ol T
O£, 3.35mV/RPM 22 C}2 1™l w2t mVv/(pulse/sec) T+ Maximum Armature Temperature 120°C
= P oI‘O:I A|‘ 6}010'5 °*L|E|- Motor Opersting Temperature Range -20 ~80°C
[ e) — |
¥ 8. SDC24D200S—-U 2] mi2fo|ef HO[E{AIE of|xi|
3.35[mV/rpm]
13 Mandal I
=" [V/rpm 36 60
1000[ pm] i i
Rated Turque [N M] 0318 i)} .64
_ Peak Torgue {N.M) 095 191 191
= m[\//(rw/mln)] Rated Speed (RPM) 3000 3000 3000
i 4000 4000 4000
_ 335 /4096 [Vi(pulsesec)] 4 z a7
1000/ 60 " o bimns s
=0.000049072[V/(pulse/sec)] Eack EMF chst. wmm] 3.03 x10° 3213a0° 5.24x10"
Resistance (ohm) 038 016 038
047 |M 2E] 15 F(rev)d 7IRE El= ARG A 2= 409602} 7PHEHLICE e e T e
Allowable radial Ina:l [} TEE 245 245
Allowable axial load (N} 382 =] =]
Flange Size (mm) 60 60 0
(5) EIIOIE‘I AIE 01'*"2 Mounting Diameter {mm} 70 7‘0 ' 7‘0 :
Shaft Diameter {mm & 11 (14] 11{14]
LS B LeadShine 2E MZEAIM HMEsts 2E 2ol st HlOlE Al TRe e T %7 1007 007
Pole Pairs (- 4 4 4
E Uct 6§7|M= Rated Voltage, Rated Current, Back EMF Const,, Resistance, Encodarfist. tm,fris,,w] Equn 23?9%5 zlsgia;*
- = = — Ma: .
Inductance Szt 20| 2E{ K017 |ofl AHGHOF & LIRI0IE ZISS MBSID UBLILL  ambiencompontore(c) 00040 Owd 0040
¥ 9. SDC24D200S-U 2E m2i0|E{ H0[E] AE offxi|
(6) HIolE] AlE oiixI3 P —
- o s T
C}S B Maxon E XZAIA HZsts & @Ho| ot coje] Al ¢ ITETEICN ]
) ) ) Vot 90 150 180 240
Ct o47IM= Nominal voltage, Max. continuous current, Speed constant, Terminal Teod rpm 10100 9760 10300 9680
. . . _ - — 4 Stall torque mNm 229 222 218 240
resistance, Terminal inductance St Z0| ZE| 0170 &7&sH0F & TI2tO[E] Z4S 5 speed!torgue gradient pm/mNm 476 457 490 412
_ 6 No load current mA 111 62 55 ks
£ Ml&stn &L Slarling.guze mA 29100 15700 13500 10300
Ohm 0309 0853 133 2.32
121 O[rpm"V] 27| BOIM Back—EMF Constance =2 Speed i SR LR O o
o o AO| HS = A Nm 118 212 242 284
[V/pm] constantZ ®7 |E|O'| AAQEH BTP |' CB""LI ZdE =T 12 Max poweromput:tnomlnaivohage mmﬁ 52800 52000 55600 58400
=_— = = 13 Max. effii % 77 82 83 B85
1210 R UELICEL 47| HOIM MiFsk= G2, 1210mm/V 282 14 Togee consian mNm/A 7.88 141 161 232
_ 15 Speed constant | IV 1210 677 582 412
=gl V/trevimin)] Ct2 2holl what mv/(pulse/sec) THRI2 #HZ5H0 AL mmﬂ: ST e onstant S
1210 _ _ 17, " gom? 113 1000 9.11 103
w— 251040} SiLCt, 18 mH 003 009 012 024
18 NG KIW 14 14 14 14
= / [V/(pulse/sed)] o7 |A 2E] 1 S¥rev)d 7IRE El=lFH THA 4 2 Thermal rosistance rofor-housing K/W 31 31 31 34
1210 e e 21 Thermal fime constant winding s

=0.000012 106[\"f“(pulse,- sec)] = 409602} 7PRSLICH
(7) o2 Back-EMF Constant 7517

2E MIZAtOl|A] ZEo] chit HOlE AIES HIS
EIE 7& & UBLCt

SHK| &

Back—EMF ConstantE +5}7| I3, Motor Control U2 Z2E{0f| &St

40000pulse/s2 2GS SIAELICE

Motor Contral by Serial Communication(USE)

271t 26 CIOJE] AIEOIM 2R

¥ 10. SDC24D200S-U 2E{ mi2{0|E] HIO|E| AE

3 22 S 4 YUS U= 7ICHt Aoz Te
MRS Tf5t0l BEH UMEt A= SRS

Eoabon . D s 539595 pulse Back - EMF Constant = _ Johage
- Motor's Angular Velocity
Velocity : - [ I a0000 G 38500 pmse,rsl i
Current ; 0.116 A 4000(} [\ (pulse Sec)]
[ Power ON ] [ Clear Fault ] [ 5top ] - —0.0000825 [V/(pulse/sec)]
[ Power oFF | [ setPosition |

12! 23, SDC24D200S-U 2| &&= A&t Tet FA|

ofl |

mj2tal

Lot o7IM=
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(8) /&2 2 Terminal Resistance T£5}7|

&4 Motor Terminal Resistance= 22| HZ|(V=R)0|l 2lsh 7HHs| 15kl ElLIC Mg 218 &t o
G-@9 Motor Characteristics SE{7} 3|15t 7 [0 | WMSHK| RS BE £2 1 F= X0 SQELICE
5@ Fault Conditions Terminal ResistanceZ 7517| 51, Motor Control UIQ] Configuration E01lA 2{X| H|017 |

4199 Fault Condition Limits 9| Proportional Gain(Kp)2t k2t =11 Integral Gain(Ki), Differential Gain(Kd) 2/2 022 A
5@ Fault Condition Detection FeiLICE 2|11 Motor Stall Detection, Position Error Detection 242 Disable= MEHFILICY,
-#© Motor Stall Detection: O - Disable @ Serial(UsB) Communication
@ Position Error Detection: 0 - Disable Position : |] 0 (o] -1834 pulse
(-8 Position Controller Velocity [ 0 (6o | 135 puisefs
9 Proportional Gain(Kp): 0.001 Current : 2762 A
L] In:::alﬁm(m:[:ﬂ Lowe ]| MF_Mt ) L o= - W ; 1833 y
[ Dsable |  [setPoston |  [GatControl Autherity | e

© Differential Gain(kd): 0.0

) ) 12! 25, SDC24D200S-U o] Mgt M= DL|Ef
12! 24, SDC24D200S—-U2| Terminal Resistance o ~ B )
T517| flgt AIQIMEH J2|7 BE Hof 82 F0o U7 SRLICE J2H ZEE JF/XIZ 76| s Sot
Zh o]l 2iste] Biohel &l2 EHMAIZILICE O] o Motor Control UI2| Motor Control EHO|
A 2E Tt Zels MY s2= MRE oM ELC
&7| JZ0IMRE 20| 2F 1.833V7} 7HolE W 2.762A2] MRt SELICE ZE0| 7leliXl= Tut o] I S2= M2E 7| 20| CHS Ale28
B ZE & HXIZE MES ALE 2 QUELICE

V
1% T x A&l 25l Terminal Inductance= & 4~ S&LICE
1833 %Z0px 2E{2| Back-EMF constant, Terminal Resistance, Terminal Inductance ZiE2 HE5| 28 = 022 M6 |
T 2762 [©2] HFEfLICE
~0.66 [C]

3.7.6 Motor — Fault Conditions

Fault Condiion 152 AF2X}F 12|10 MIZQ| oS Qs Fault ZX| RS AMSHLICE Fault Condition Limits= MERE, NS, 11ME S2=
AlZh Pl XMEQE SHAIZES MRS 4~ 1, Fault Condition Detection® ZE{Q| Fault ZHX| RS MASt 4~ QI&LICE

0| 252 =0 tishM= CHS HHS ETsHAR:

- Overheat Limit — FETe} ghEmto| ot S| (THl: °C)

- Overcurrent Limit — 2EQ| ntHF S| (T2 A)

- Overcurrent Delay — I}HZ 518 XA A (TR ms)

- Overvoltage Limit — THREt| IRt S| (EH$: V)

- Undervoltage Limit — TIRIEO| MRt SHA| (TR V)

- Motor Stall Detection — ZE[Q| 71 o Chall 22I01X| = A& ZX|

- Position Error Detection  — TR AX|KHI047 [0fl A HZIat m|=4H Ato]o] @XLofl OISt 014 ZX|

(1) Overheat Limit

Ho7ole 2= ZLEZ At 3|27t Z8tz|o] JUELICE of 1msOtct RS SX6t0 WHIo| 271 MME Overheat Limit 242 &1k
Overheat ZEE 2511 BEIZ Disable SiLICH =7} CIA| A Zt 0F2H2 EUX|H2E 2Ef= XAFSO 2 Enable E|X| &LIC

2= FET 37(1 HIGTAM SETT M07| F EHECH 2571 O We| Q2L HOEL|CH SETo| 271 MSshe O] Zal= AR &2
TRt 32| 2 3 W2t Ho| ARZ ofF20]| w2t ZH2FELICE

t

rd

ol

i

(2) Overcurrent Limit, Overcurrent Delay

o7 |= ZE] S2E= HMRE S| 2ot MHTH IR TF MME 7K JELIEE MFMA= of 01ms DiCH ZE0] S2= MRE S46t
1 K==l AlZHOvercurrent Delay) S92t A=l Overcurrent Limit 22 X1I5HH Overcurrent Z2E2 2SI 2E{S Disable EfLICE TE 7| CIA| A
H 2t Olf= Lie7ieete RE= AFS2E Enable EIX| 2A5LICE
(3) Overvoltage Limit, Undervoltage Limit

o7z HMof7[ol Skl MaEe] MYS2 SYot= MY MME 7K USLICE H9| HMefo| AFE Overvoltage Limit 242 ZotsHH
Overvoltage EEE WMSIT ZHE Disable giLICEL ZE0] S2&l= MEECH 0| =O0K|= S142 ZEQ| S1To]| 2fsh LAE ST |T=E AL
Y 327t B2t F0IE! TS 0| S4alx| 2 “E“c'i%*l—lik

IS MIof7 0] 2BEl= FRle| Aeto| AXEl Undervoltage Limit 2t 01612 HOE! AL Undervoltage ZEE A1 2E{Z Disable EiLICH

ZEO SEEl= M| TY0| LAY | BoX|= sid2 B8 ZEQ| 7t TN Mo A MR HCt *&% TR E S0t o= SMBLICE

=X =l Fto| CtA| Overvoltage Limit OFHZ LH247I7ALE Undervoltage Limit 12 S217H1H2t= 2E{= XFSO 2 Enable EIX| &&LICEH
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(4) Motor Stall Detection

AZ(stal)of2h ZE{0f 0| SSEXIL, F5HE 2207 |0l= 2ol FESIH ZE7HHR0) = 4EE AnfRiLC Mo = 2 Azt S¢t 2E
5

ofl ZtsliXl= 201l Chisl OFFR 2IH0| HXI=[X| §iE 4 ZEQ| THE AIHt= A 7IsS 888 = Us
AF S AN Ch3a 22 TR AR RS AHEE 4 ASLICH

- 0 — Disable

- 1 —=100ms at 50% of Rated Current
- 2 —200ms at 60% of Rated Current
- 3 —300ms at 70% of Rated Current
- 4 — 400ms at 80% of Rated Current
- 5 —500ms at 90% of Rated Current

(5) Position Error Detection
ZE7} ASots 7IH AIARIOILE K| M7 DR B2, 2E Ko7z $IX| BEE M= =F0KK] Zop| ELCt of2fst T&o = Qlst x|
RXfe| BTHE AUR[ot0] REIQ| MEZ Aithot= O TISS ARSE = JUELICHL $IX| @& MR 2{X| M7 [0lA BE X[ TI=H X 7t
QXIS UFILICE
XM @xt ZX|0ol= CHEaE 22 AlZkt oflzie] 37| Xk A8E 4= USLICE
- 0 — Disable
- 1 —100ms and error ) 100 pulse
— 100ms and error ) 500 pulse
- 3 —100ms and error ) 2000 pulse
— 100ms and error ) 5000 pulse
— 100ms and error ) 20000 pulse
- 6 — 100ms and error ) 48 pulse
— 100ms and error ) 4096 pulse
XFCPx AHZXh= AFZSlAt otz A(017] Ot ClOlE AMEE & XI5t & 47| Ti2t0|E 2SS H&dl FA7| HIZILICEL X07] Al 02
40| AT M7 |7t Tk 2I=0] AL Fol6t7| HFZLICE

3.7.7 Motor — Position Controller Gain

Position Controller Gain ZE0IAM= 2IX| M0{7[2] PD 0|5 &gt 4~ UELICE
0| JE2| &=0| thellAi= Cte ATS FESHIAIR:
- Proportional Gain(Kp) — PD £x|X|0{7]2] HIZIX|] 0|
- Integral Gain(Ki) — PID 2IX|X017]2] MEXM|H 01
- Differential Gain(Kd) — PID $IX[x|047|2] OlZAIo 015
Position Contraller (PID) 3
Proportional gain (Kp) : - U 0.03 i Posine Cm.]tm"er )
Integral gain () - : ] 06 | : :::Tr:c::;::ﬁ: 0.03
Differential gain () ¢ 7] 0.0001 . ik

© Differential Gain{Kd): 0.0001
2! 26, SDC24D2008—U°I Position Controller Gain 4d 15

A7| oi2H|EIES Gain Tuning £42] Position Controller (PID) 122] Kp, Ki, Kd 0[S0i| CHgt &210|E =X Ziat HSELICEL &210|ES ZH5H0
0|52 Hdst 42, &7| mi2to|ElSoll= HAE 20| ZAELIC

(1) TH| xloj7] BA

DE Ho7[e] Fx| :rugg CH2 J20A 20l= Hiel 20|, m=2mpl MAM7|(Profle generaton)2} {IX| X047 |(Position Controller), & 2|0]E
(Current Limiter)7} Z/2(cascade)2 HZ= AAILICE

stion S USB ZES S5 YT Plxlet 45 By man;
velocity Profile s Fosition Current Fonver | L o MAYIZ E PSI=) oF TA ol
C\o?ncrﬂaacl_. Generator Controller ™ Limiter [ Stage l— 2 SIS Salf /x| Mot jof] TE=[x[t
fiis = £ S (Puse npu) EE2E(0| 9Ix| TRI2 9IX| Hop ol
Current fesdback Encoder, B2 FELCE 9IR| Mol At B2 Ueiha,
i Hall Sensors

Position, z A= J=] HIOL Al = == o5t
Jadien, m 0l ¢t Fz 2A0E Lot MKl ES TS5 st
FPulse Input) welocity fescdback it oz HIlEILCL 2BZXMOZ FETZ AT
Position feedback EHPower Stage)S X ZE0| 22&l= MBS LHE

LHLE_

2! 27, SDC24D200S-US] Ho{7| HZ 7= I,
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(2) $Ix] Moj712] MiE: 7=
x| M7 [0l &9 24 X7 |7t L2l fIx| E2d(Position Command) X AIFH = SMMZEEQ| 2IX| T|=8(Position Feedback)zZt &&= I
EH(Velocity Feedback)0| 22 o7tz| EH2 Mef(Voltage)o| ELIC x| Mo7]0f L= &= D= 2|X| D|=HS 0l2st0] HEL
Cf. #Ix| Mof7 (2] S&F b= 1kHz 2LIC
CiE J22 9IX| Mof7|e] LHR 725 & O A4
Sl BAKSHT QUELICE

Anti-windup gain

Pasition
U | 21| HOP IOl SHEIIRI=R Anti-windup) XI0f
Command . |nte9|.al gain _’ X 717t AAEI Qem, HMo7]Q QEIRRIEY o)1=
I ’ SToTate e (Anti-windup gain)}2 H[2| 0|52 (K, =1/K)E
o Velocity Rated voltage AN25IE2 T2 aaal o] o] AR Axst
= Feecg ™ F‘|c-|)c-|t|onal gan 2 OISLCH S EL QX| M AsE stHs| ¢
;_\% -E 3l A7 |M2ds MEFE A (Feed forward) 5 E_E A7
Differertial gain O] Bt 97 |1M2H2 QIR HHS DIESH S=9
o K | 17 212§ A%(Back—EMF constant}S Z5101 F86t
Back-mstant Al ElLck

CHZ HOlM PID 0IS0] Mof7 o] DIxl= F&E 1

| ol ol
32! 28, SDC24D200S-U2| $ix| A0f7| 7= Si5101 O|S.2 Ais| HIRILICE

°= =0 5
SEHEZ et Sctar I LA
Proportional gain (Kp) HAMEN QX ZA = o*oEH oxpt =9}
HHRE Bt QHIAE ZIA
Integral gain (K) YdH X ah AN Q3 57}
e LHRE BTt HIAE ZtA
iferential gai SHRE L QUHE 7t
Differential gain (Kd) oo ai2t ool et
11, SDC24D200S-U AlQ! Mol ofst S& EM
XFOIx ZI210| 0|52 M|0f7| SEf B0l HAO| 7HsSEILICE SIX2t M|07| & & 0152 HZsk= A2 HM0f7(|9] &=0| ZLXP| Hap| o] ¢

(3) Proportional Gain(Kp) =&
PIDA|0{712] H[| O|S(Proportional gain)2 $IX| H1t BE S| 1M {IX| 7F X0l HG &3 HMUS ZFEILICEL 2P IH =2 TU0|
E2E|0 D FO| 31 X7t 2IX| HH| CotE-E U2 R LOK[A| ElLict,
Il 0I52 =0IH M07]2] ST &7t Walk| T HoME] @RtE ZABILICE SHX|PH LR =0|H QHRETL S7t6tH SQFE6HE! 4~ USLICE

(4) Integral Gain(Ki) =&
PIDH|017]9] M2 0|S(ntegral gain}2 AlZto]| 2 Xt &0l HIH[5to] MUS ZHFILICE @At 022 FEE+E o7 |7t Hote Xl
5| E2tstn FXleH=H =22 FUC
HE 0|52 =0[H THME] QAP ZASIKPE QUFET BT I6HHAM SFIshE

o

IS

3

(5) Differential Gain(Kd) =&

P01l 0] 0JS(Diferental gain)2 ol THet H5kE AALEILICE Ofafat tsk= Sisk= x| = S8 9I%| 30| S2iski #E Toict
UFHO2 £€ S5} BLCL o o) S BAE 94 ol W0 O SHE PSS | HNE ) A715R] S8 L
DI 0SS 50/ QHIAES UASHS Z0| URIBH 0[K0f BIZtaHR| TIS0| SIS 4+ USLIC

3.7.8 Motor — Current Limiter Gain

(=9 Current Limiter Current Limiter Gain I20Al= X2 2|0|E{Q] | 0|52 MXSt 4~ Ql&L|CE
@ Integral Gain{ia): 300 0| =2 g=0l thshM= Ch2 S EXsMAR:
12! 29, SDC24D200S-U2| Current Limiter Gain 1& - Integral Gain(Ki) — M2 2|ojEQ] MEN| 0|

(1) Integral Gain(Ki) =&
T 2|0jE= ZE| oM s 2= dFet ated Current A& Zto| x10l| Integral Gain(K)E S510] HEsH= HAS 7EK| 1 UELICE 0] 40| 2t
0| OECH A A2 ZH| 76Xl XS RE0 2E| TR0 S2= MR E HMStsiA ELCh
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[Z2 =2 05E 5000 ALO]2]
HoIX| 20t & SEFRILICE

TF 2|ojEle] 22X 052 1002 7 S22 M
2 KX
= 2

FoA 2ot tiR=0| 2E= 0] 2t

3.8 Gain Tuning &

Motor Control US| Gain Tuning BioilM= F71% miss MMt 0|2 ZE
Qx| HHo 2 QI7IEIL|Ct 2|1 Real-time PlotOA 28 HZ0|| Cist ZE]
o| Sixff Zt2 AlZtel 20 wat HlmEtez, 21X Moj7|2| 0|52 =510

o
5x40] 3t At =22 4| Eict

o

= == T

HMoi712] 0|5 Z=Foil kA Position Error Detection 7152 1= Z0| E&L
Ot X| 42 &2 0I5 =8 5 2Rl A2 Qs ZE Xo7|ofl ZEE7+ LA
511 ZEJ= Disable El= 3iAl0| S5 w5l ELICt
X SIRl Moi712] o= 25_7& ™M= BEQ 78 £2 Bot = ZE7L T
Stz 7|7 AARD HZE(0f QIo{oF BiLICH
*ZEOpx FEAYR 0|59| Heh= 2H L 7| AARC| ZISH 55 S 2+
B AIDE RLUE 2 QU] 20l F2lst0] HASHOF BHLICh

3.8.1 Wave Generation
Wave Generation IEUHM= ZE0 7tots el 2t 7|, BS54

S ZEELCL 371X Y2 ThEat ZELCHEA: 97 i), oh):

X3} (sine wave): sin (2 1T 1)
- S} (square wave): saw() — saw (t — duty).
- AZHt (triangle wave): (t — 2 floor (t + 1) /2)) (M)floor (& + 1) /2).
- EL|mt (sawtooth wave): 2 (t — floor() — 1.

Command Type} Wave TypeS AElstT

Count ZtS ZFRILICE J2|7 [Start] HES F2W XIHE H= %J¢77RI =2
Efoll XiEgE TS 7ksiA Euch oy £3 aPyE SH5IE [Stop)
FELC

TE= £95= okl w2t 2SE=t], 0714 ®Mof7(2] PD ol52 26t
7| &5 2LIER! Slof & £Q5t QEME £ Real-time Plotof| CHE 2
ESS =251k

—_—= =

I:I7(‘||

- Desired Position
- Position
- Position Error

J2{H 47| Jhe] @ENE Zho| Chg O3t 20| J2iZ2 FAELCE of
ZHS AmHEAM 32| Position Controller Gain I201M 0152 =&

3.8.2 Position Controller (PID) 0|5 =X

10| Magnitude, Period, Repeat

Wave Generation

Command Type :

Position e
(R

1000 puise or pulse/s

Wave type :
Magritude :
Period : 1000 ms

Repeat Count 1 10

Pasition Controller (PID)
Proportional gain (Kp) : U
Integral gain (4) : [}
Differential gain (Kd) : u

.03
0.6

0,0001

12! 30. SDC24D200S-U2| Gain Tuning Tab
Squarc

12! 31 SDC24D200S—-U2| Wave Generation 18

=] Real-time Plot == |

1000.0

THL |

A | L ! l
me#ﬂc:mdebuhe] = Peation fpudss]  # Postion Emor fpulse]
Tieme:

12! 32, SDC24D200S-Ue| &3 g PLIER

2IX| ®Mlof7]2] 0= =70l %A Motor Control Ul REEIEIOIA= HRATILE 7mte] /K| BHEES ZH 017 ]ofl XIS 2 Ttst QLojof St
2|1 Posttion Controller (PID) 12| £210|= HIE =34 201 0|52 ZHELICEL £210|= HHE XY o HHH 0|52 FA| Mof7 o] #H
ElLct,
[ O=x

Position Controller (PID)
Proportional gain (Kp) : U
Integral gain (K1) - [
Differential gain (Kd) : U

1. 91X Hof719] P 1, D 0S8 022 MEEH|Ct

2.P 0|52 =g B7I5t0 7| RURET Tdlict=s ZFRILICE
3. 10158 22U B71510] HAMAE] &Pt QIKI=2 ZHSHL|Ct

4.D 0|52 =M 371610 RURET | QIOIXI=S ZFRILICH
5. 201lM 47HX|2] TFE2 M(017]2] QEFELL TIS0| LHSIK|

Real-time Plot ZH0oi|A
Position Error QEMEQ| Zf0| 0 ZXZE £2o= A EHE LIS

ERjo| Wzt 0lE2 =

=S BEESH N0k SiLIct
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Qx| Mof7]2] 0|5 =X0| ZLIH Position Error Detection A%
Hof71e] mto|e7t AR A™E0, Moi717t E3 E= 0l S2 oh= ACRRE &
ElLct

X ZE7} TSots MEI0IM 0|58 Z%otH HAR= US
MREILCE 0158 XAGIFCHA Mo7 |2 117| X0l ZEIZ MX| Al7|7{Lt Disable Al7|0 3% M= 7L MYS NEZ 3

2 S 7 S 20| BBLICH 0] MHS Hoplof HRE 9IX| 0| et
Ef 2 RI0P7], Kof ol OfsH TEEI= 71 AIARS HE5H|

i

tS0| ZA| o7 [ofl HE0| =IX[2, HYE 2E2 ZHQ| 730| HE = S+l ti=Z2(of
=

3.9 ME HIo7] Y
%Z0x ZE X7 |0 MEL ZEIE
M7 12 FA6IX| 42 4=, A7 (12

Ij2i0[EtS &7Esto{ok BiLICt o] nb-goll wat

(3) SRWIN (4) 2 nfzjole (5) SUxI &0
=% oIS %

nf2ioje 7|

¥ 12, SDC24D200S-U 7|2 HH &A

3.9.1 07| 7+ m2jole M™
M7 [of] AH22 2EIE HAGHH, MY HX Motor Control Ul REI2[E|2| Configuration BiUIM CHS =&

fjo

x

24
==
=)
]
C
]

- Motor Characteristics — Rated Current, Rated Voltage Sf=2 2E H|0|E] A|[ES &15t0{ MY
ME

- Fault Conditions — Fault Condition Detection — Motor Stall Detection =2 1 ~ 52| Z} & GiLIZ MEH
- Fault Conditions — Fault Condition Detection — Position Error Detection St=2 0-Disable &= el

=S =2 HEE M2i0|E 2SS M7 (ol ME5ke S2HA| Hi=2 o= MEFLC

12|11 [Write Configurations]
0| SHIEA| ME=I0] UK SRISILICE

O|F, HMIo{7|2| M&ES 1111 ZLICE CHA| Motor Control Ul REIZIEIZ M|017|0f] H1Zsto] HAE wUS

3.9.2 EMIM QA 57| (BLDC ZE{ H|0f7[2t 5Hh)
% DC Z2E| M7 [0flM= 0] obES AM=FiL|Ct
X 0| TS TISHED| UM, REIQ| 715 &2 &

o= -O

o tE= 2E7t 1&s5t= 71| AMARInt 22|20 QU0{oF SiLICt
HEE S0|M [Detect Hall Sensors Phase] HES F=EL|
LT EMAM 2l BES AR ZHIE FiLC

Hol7 = EMM Q4 ZE =2 TIIGH Eluict 0|
S[ES

Configuration gie| 2=
Ch Z2f3 ChSat 22
o

ol
1t fiows small current in the motor wndu'a_h;ﬁ;dm_ OF7 A [Starl] HES =

ﬂ

"Hall Sensors Phase Detection

I'_'E In

input states of Hal Sensors. Press the [Start] button to | DE0A= BLDC PE{E 31 MEW ZIR|2 SIFI5101 25 124 OIS BILICE Of
S 2} MIEOIA] SMINO| QS 7|25101 £10, 0[S0] Bit 5 EMIA) Tl”(phase)
1 oE MOl XehR)S AASILICE 0] 2}HollA BLDC 2Ef= 2F 1 3™ 51| E
Hall Sensors Phase: (Not selected) LICKE™ = EMIML| = 40| w2t S2tE)).
0| BEE AlBlSI U2 ZE mj2olE=
E start_J [ Eancsl ] - Hall Sensors Phase

- Winding Resistance(R)

12! 33, SDC24D200S-U2| S4IM 212 37|

0L, 4130] SBFIHS ©f 0] ZHS2 B2 HI22i0fl KHZEI0] RIOY7 17} KA Eloi= RRIELICY
S AS! ) RED} SUFHRE S LRCHE 1 B WEoR SN)oR SINBITIH, RS o2 HITY| s Mop| MRS 1
Z

| RES
NS WAEILC J2(1 0] RES B O ARigiLct,

% 0
1 2E| Winding V2t Winding W

=1
% 0] REO| AldHo| AI{Z Bt ZRE SHIMQ| A MS0]| Mof7[of SHIEA| HZEEX] L2 FRYULICE 21.2 AFHRF EMMES 11510
SMIN Hidts s 27| HIZLICE
g = )
3.9.3 $IXMA m2iole] 37|
It apples 10% PWM duty to the motor to find the % 0| TIPS RIGH ol YA, ZEjO| L= =2 B35} L= DE{y = J|A AlA
st g ahiter, Fross fhe [Sart Eon o | ot8g TiRtst= _1| d, BEQ| & F2 ot &£ {7t 1S3tk= 71 Al
start, 2ot 22|20 QU0{oF BH-IEh
Configuration 2] 2= HEE S0iA [Detect Position Sensor’s Param,] HES 2
LIt J2{H CHSot 22 20| £ Q{X| D= AFSE MM B5 3 AlFH Wet A

Position Sensor: 0 -Encoder
ES AR ZH|E Lt

Encoder drection:  (Not selected) Of7|M [Start] HES =201 Ko7 |i= =0 88t 245 RE2 ZIYsH St o] 2
CHM= 2E o E| H| ZQH(K[0f7] 22 F&2| 10% FeheE 7 =]

] | ] E0IAR= ZE{0f] 10%2] PWM FE| H| TR0V | S |10/_._=.)_E totod
iV} 2Pe of ATHO| o WS BXIBLICE 0 2hEollA REf= TS| 4 Hi 2

s Sk
=21 34, SDC24D2005-US| XM Tiatnle] &7 —or 1 S
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0| REE ARHeI0 A2 ZE MiZH0|E=
- Position Sensor
- Encoder Direction

0|7, 20| HS3IS W 0] 22 Sahel HIZ2l0l M M7 [7F THAEE Zli= RAELICE

(1) DC 2Ef2| B#2
DC ZEE{0f|Af= Position Sensor= 0—Encoder®2 TAEL|CE 22|17 HM|0{7|A Encoder AlS7} EFX|E|X| Q2O QX |MIA Di2i0|E &7 = Anist
Al Ect,

(2) BLDC ZE{e| ZH2

BLDC ZE{0i|A}= Position Sensor2 0—Encoder TE= 1—Hall SensorsE AFEE 4~ UGLICH 2t H|017]0il Hall SensorsZt HZE AL0l= 1-Hall
Sensors7} Position Sensorz MEREILICE Bt Encoder?} Hall Sensors7t 25 HZE ZR0i= 0—Encoder?} Position Sensorz2 MEHEIL|CE

BLDC 2E{0|AM= Hall Sensors 210 Encoder 2t 2 50| 27HsEHLICY
X 0| ZEO| AH0| MIZ Elt= 2= SAIN E= AIFHO| Als MS0| Mof7]0] SHIEA| HEEX| 22 ZRAULICE 1.4.2 ATHt SMAME
2 st ATH HiMS THsH EA7| HEZLICE

3.9.4 ZEQ| M7|H m2iojg FH
X 0| S Zlelot=0l UM, ZEQ| L& F2 ot = ZE7| 7S5tz 71| AIAHDT 22[=|0 QU0{0F BiLICE

Configuration Bi2| 2= HES Z0f|A{ [Estimate Motor Parameters] HES 2Lt J2{H CH20t 22 &0| =1 ZF OIZH0E FHES Al
ZHIE Lt 67|M [Starf] HES 23 Mof7|= 26 Oi2fojE 28 Z=2 TIlehA ELct 0] 2E0ME 20| Fot47t Hots 23t
2 75t0] 2E HXiol| s2= MRt B IR0 K55 SHRILICL 0| USERE 71T MaKe)2t 2H M| MR)} QIEEHA()S
SILICE o] TN 2El= =2 (0| 2 7|2 ZiSsHA LIk

Phorxd 1A
0z IQ mo

“Motor Paramater Eiimation 0| Z=E ABlslo] ¢¥2 ZE| mi2folE=
iﬁ;mﬂm-mi?ﬁfmm - Winding Resistance (R)
:; tsadcw constant{Ke). Press the [Start] button to - Winding Inductance (L)
- Back—EMF constant (Ke)
Back-EMF Constant (Ke): 0.0 mV/{pulse fsec)
Terminal Resistance (R): 0.675 o 0|m, AlHo| MIFsINS M 0] 2k2 E2lis| HI=Z2(ol ME=Z M7 17t RHAIZH =|o]
Terminal Inductance (1): 0.5 ik = %I@Ll_[ :
J2|n Alho| MIsiS M CHS T2to|Ef7t HAE & USLICE
Rated Velogty: 100000 pulse feac
P ey il fasc A2 - Rated Velocity
- Acceleration
Recelecalion: g 100000 pulbeoec 2 - Deceleration
[ st | [ cancel | - Proportional Gain(Kp)

- Integral Gain(Ki)
Ol 35, SDC24D200S-U2| 2E{2| H7|X mj2tole] £8 . Differential Gain(Kd)

3.9.5 £IX| Mof7] 0|5 =H
QIX| Mof7[2] 0|5 =X IHE * 3.8 Gain Tuning B &S 2TSI=ZE SiLIC
QIX| Mof7|2] 01 Z=HIIX| ZLHH, Configuration B0l CHS SIS ES CHA| A™ELICE
- Fault Conditions — Fault Condition Detection — Position Error Detection S22 1~52| g} & SHLIZ MEH

2|2 [Write Configurations] HHES s2| HZE mizto|E] ZES Moi7 (ol 83t Za2iA| Hiza2|o= KMEELICE
k=3 X

Position Error Detection &t=2| HE=2 M017 ol ZRE x| HHO| T Ho17(2] mhatole7t 2R A0 Mo 7t B3 L= Ol S&
Stz Ao =RE] ZE & H07], HMo7 ol Sfsl FSkh= 717 MRS 2S5 it
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Data \ersion Charges
2014. 11. 25 1.0 A EA
2015. 07. 20 11 Chapter 3. Ul FEE[E| F7t-+F

1.2 HE2 g8et S| A HAPES HMM TS0 T HIZ L

2. HIE 7 = 671 ofLholl MIF & 2 Aol FE2= A/SE SHERLICE

3. TEERI ARZ el 2F0| LHSINE AR BE7 R S22 R E A/SE Si=RLICH

4. HIZ 2371710] Zuieh 20l THO| s A2 RY2= A/SE siERILCE

5. BE71Zt O|Ui2} Sttt 2 235 O|Uiel R4 A2 Qifjol] siigsl=s 22 AMH|20] 2t Rdez A/SE sHEZLICE
6. 28, I8 A IEX| 42 Q10| ofet 2|, SRS HRtEl XA A2 Qlet I 2 RS2 A/SE SHERLICE

|
7. 107 Ha = S 2 72 0|=0l= HHE0| &







(F)AEA F)AERIA

X* QIR L1 50HS 5-38 (F)AERUA
NTRE TEL. 070 — 7019 — 8887  FAX. 02 — 6008 — 4953
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