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Chapter 2. QUICK GUIDE
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NP2 FEATURES & SPECIFICATION
CUBE-DC2401-DIQ

© Encoder type =2tEI0l 25W3 DC 2H 2iE #*&
© Real-Time ®IX/EZ/EEMA JIs

@ ZHTPSE L6226Q MEez =483 Ad

© USZHNO SAZA(RS232/485/CAN)

© User Programmable Sequence MO Jls

© AR U= 1 4 Analog/Digital 1/0 port

=
Q@ HS MAYH Y
SECTION DETAILS SPECIFICATION UNIT
MOTOR number of motor driver 2 EA
Minimum supply voltage 10 vV
Nominal supply voltage 24/36 vV
Maximum supply voltage 30/45 Y
ELECTRICAL |continuous current (impulse max current)"” 1(2) A/ ch
continuous power 18/27 x 2 W
PWM frequency 20 ~ 100 KHz
motor coil driving MOSFET L6226Q
maximum midway points of continuous pass 192 points
position counter 32 bit
position | period of real-time position. command 2~100 ms
control :
speed set & modify O
OPERATION acceleraton/deceleration set O
MODE auto homing O
speed range 0 ~ 30000 RPM
ggr?t?gl period of real-time speed command 2~100 ms
acceleraton/deceleration set O
current control O
encoder (Push—pull) O
SENSOR analog Hall sensor X
INPUT/OUTPUT |analog input or digital 1/0O or fault output 4 EA
RS232 speed®” 9600~115200 bps
RS485 speed upto 1.25 Mbps
GOl ERIeh] CAN speed upto 1 Mbps
maximum nodes (RS485 / CAN) 126/2048 nodes
Over voltage protection O
Under voltage protection O
Over current protection O
FREVEEIICH Over speed protection O
Motor stall prorection O
excessive control error protection O
TEMPERATURE |operating ambient temperature -20~50% T
MEGHANICAL | dimension (without case) 86%25X15 | (| JWxH)
weight (without case) 15 g
(1). IESMI= YLE 220 et getd 4= USLICH
MF2 Fll= LHAAMN S2= MK AZFZS 20ILICH
(2). HOJ| sX2Tce= g 220 Ot getd = USLICH
(3). DIQREES HE 23284l HOI=2 AL=oH0F &LIC
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CUBE
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@ | AGND — %ggl/f _ L
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AD chi13
® |Ls2c | LS1C ooy 1o
® |LS1B/FAULTI 43,30 — W
3.3KQ :
@ |LS2B/FAULT? +24V/
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10K Q
@ |PGND AD chd J \_|
+24V/ 10K Q ] —
P.33 e MOT 1+
162260 ENC1A MOT 1-
10 1/2 VAV +5V0
— — L encig KR ENC1A
= ’j < N\V— ENC1B
same block as AD ch12 _ [ DOGND
LS1B/FAULTT b a4 m —
10KQ :
o MOT2+
20K Q ENG2A MOT2-
AD ch7 4_\/\@4 5VD
K ENCZ8 A AA—, ENGZA
ENC2B
0.01uF — DGND
CUBE-DC2401-DIQS| &2 g3z
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SECTION
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MODE
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INPUT/OUTPUT

COMMUNICATION

PROTECTION

TEMPERATURE
MECHANICAL

(1). sI8HER=
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All=
(2). Mool sx2

ROBO
CUBE

CUBE-DC2402-DlI

@ Real-Time |AX/EZ/MEMA Jls
© U=E2HMO

© Arys

© H2 dage e

=

© Encoder type =220l 50W= DC 2H 2iE 2=

© Z2HPSE L6207PD ME2Z =AEF A
S &l 8HAI(RS232/485/CAN)

@ User Programmable Sequence MO Jls

© 4x2 Analog/Digital 1/O port

DETAILS SPECIFICATION
number of motor driver 2
Minimum supply voltage 10
Nominal supply voltage 24/36
Maximum supply voltage 30/45
continuous current (impulse max current)” 2(4)
continuous power 37/54 x 2
PWM frequency 20 ~ 100
motor coil driving MOSFET L6207PD
maximum midway points of continuous pass 192
position counter 32
%%Sr]i?r%? period of real-time position command 2~100
speed set & modify O
acceleraton/deceleration set O
auto homing O
speed range 0 ~ 30000
ggr?t?gl period of real=time speed command 2~100
acceleraton/deceleration set O
current control O
encoder (Push—pull) O
analog Hall sensor X
analog input or digital 1/O or fault output 4 x 2
RS232 speed 9600~115200
RS485 . speed upto 1.25
CAN speed upto 1
maximum nodes (RS485 / CAN) 126/2048
Over voltage protection O
Under voltage protection O
Over current protection O
Over speed protection O
Motor stall prorection O
excessive control error protection O
operating ambient temperature -20~50%
dimension (without case) 65x39x15
weight (without case) 24

2o =0l et et = ASLICH
S |

SHAANY s2= M52

= mem =20 Do 22ta + AsUD

RPM
ms

EA
bps
Mbps
Mbps
nodes

mm
(LxWxH)
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LS1D/FAULT1

LS2D/FAULT2

@ Q@ e ® v e e

+24V/

©

PGND

®
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Chapter 3. HIZ AM
+5VD 10 ch3 (oin 123) AAA +3.3V0
AD ch4 (pin 122) <+—/\/ \/\——— 3.3KQ
4.7KQ AD chit (pin 5) <—v\/\/—— 3K o
KO AD chi2 (pin 6) 3.3KQ
| 3.3KQ
4.7KQ S'BKQM/\J:%I% +24V/ e
M/l— J L, Py 2y
B » AD ch5 - @ |LS1A
10K (pin 121) — 0,01% @ |LsiB
0.1uF L6207PD VA
g 4700F 1/2 L —® |06
35V/ - o=@ [MOTi+
same block as AD chi3 ' - ~
LS1C I (pin 7) 0.019 ® ® |MOT1
® ® |MOT2+
330 +3.3VD Py @ |MOT2-
+24V/+36V — DGND
N = | © |Ls2A
PA.15 J L,
10K Q (pin 91) | L LS28
( PA. 1839) — MOT 1+
i 1KQ
10K 2 pin L6207F0 BN AAA— MOT -
Ve ST
= N1 1K o
same block as PB.14 (pin 47) :L — oy KR N Em(ég
ST | o1 1a (pin o) <~/ M 1 DGND
1KQ —
ENG2A MOT2+
20K Q S
AD ch7 /W MoT2-
(pin 119) Encos K€ 5VD
1K ENC2A
ENG2Z ENC28
0.01uF ENC2Z
CUBE-DC2402-DII2| 21&2 L23|2 = |
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CUBE-DC2408-DID

© Encoder type =2tEIUI 200W2 DC 2H 2XHE S
© Real-Time |AX/EZ/MEMA Jls

© DirectFET™ ME2ez dEds 30U L 485 A
© USZHMO SAZA(RS232/485/CAN)
© User Programmable Sequence MO Jls
© AR LE : 4x2 Analog/Digital 1/O port
Q@ HS dMAYH Y
SECTION DETAILS SPECIFICATION UNIT
MOTOR number of motor driver 2 EA
Minimum supply voltage 10 vV
Nominal supply voltage 24/36/48 V
Maximum supply voltage 30/45/60 V
ELECTRICAL |continuous current (impulse max current)"” 8(16) A/ ch
continuous power 150/220/300 x2 w
PWM frequency 20 ~ 100 KHz
motor coil driving MOSFET DirectFET
maximum midway points of continuous -pass 192 points
position counter 32 bit
pc%srﬁir%rl] period of real-time position command 2~100 ms
speed set & modify O
OPERATION acceleraton/deceleration set O
MODE auto homing O
speed range 0 ~ 30000 RPM
ggr?t?gl period of real=time speed command 2~100 ms
acceleraton/deceleration set O
current control O
SENSOR encoder(Line driver, Push-pull, Open Collector) O
analog Hall sensor X
INPUT/OUTPUT |analog input or digital I/O or fault output 4 x 2 EA
RS232 speed 9600~115200 bps
RS485 speed upto 1.25 Mbps
COMMUNICATION CAN speed upto 1 Mbps
maximum nodes (RS485 / CAN) 126/2048 nodes
Qver voltage protection O
Under voltage protection O
Over current protection O
PROTECTION Over speed protection O
Motor stall prorection O
excessive control error protection O
TEMPERATURE | operating ambient temperature -20~50% C
MECHANICAL | dimension (without case) 80x50%15 (LX”\}van)
weight (without case) 44 g
(1). sigd3e 4ZE S0 Ot Z24E 4+ ASLUILCH
HdFQ All= PHAHMN S2= MFQ MNEZE 20|ELICH
(2). HA)| SEH2-es ST S0 Tt g2t = ASsUH
CUBE |1
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CUBE

13.
Lj‘ﬂ A0 ch3 (pin 123) <+ \V\/\—— 3.3\
AD ch4 (pin 122) +—\/ 3.3KQ
47K AD chit (pin 5) <+—/\V/\V/— % 33K
AD chi2 (pin 6) 3.3KQ
K T [3.3Ke
4.7KQ +3.3VA +24V/ 150 /448
WS T e —
= annl :
o= B » AD ch5 _ L =
NS (pin 121)470 . : DEH=
@ | SCI+/CANH 0. 1uF 10K R 35\/[/] |RF6648§ A @ |LS1A
@ | SCI-/CANL i g /| 1mresas L @ |[LS1B
@ | AGND — 100F—— | oL e __—|® |DGND
@ | LS1C/VELO1 same block as I A0 ch13 O T :L - = @ |woT i+
® |Lsec/vetoe . — | LS1C (pin 7) % ® [MoTi-
® |LS1D/FAULTT ® [MOT2+
+3.3VD
@ | LS2D/FAULT2 3.3K9 o) s —~/\V\/ @ |moTe-
- +
+24V/ 1501 [+48V o m ems2 __[|® |DGND
© | PGND PA. 15 ﬁ = © [LS2A
Veon 10KQ (pin 91) | L LS2B
PA. 13 i
m (pin 89) |RF6648§
|RF6646 ) o0 |
= N j - B 12K%0K%2K%OK%2K%OK% I VD
same block as PB.14 (pin 47) KR ENC1A+
ENC1A
LS1D/FAULT PA. 14 (pin 90) m S RVAVAVAS ¢ ENC1A-
1KQ ecis JKe ® ENC1B+
KD ETEL < /\/\/\— 0s3486 ® ENC18B-
AD oh7 ANV iz IKQ * ENC1Z+
(pin 119) eneog K same block as <—/\N— ENC1Z-
K </\\/\—  ENC1A/B/Z 10K 12K%0K%12K%10K%12K% r DGND

0.01uF §7 ENCEZW_

CUBE-DC2408-DID2l 2= UFa=Z
ROBO | 15

tor
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CUBE-DC2408-SID

© Encoder type =2tEI0I 200W2 DC 2H 1XHE S
© Real-Time |AX/EZ/MEMA Jls

@ DirectFET™ M2z dd48s SUF L A8s A
© USZHNO SAZA(RS232/485/CAN)
© User Programmable Sequence MO Jls
© AR YES 3 Analog/Digital /O port
Q@ HS MAYH Y
SECTION DETAILS SPECIFICATION UNIT
MOTOR number of motor driver 1 EA
Minimum supply voltage 10 Vv
Nominal supply voltage 24/36/48 v
Maximum supply voltage 30/45/60 v
ELECTRICAL |continuous current (impulse max current)” 8(16) A/ ch
continuous power 150/220/300 W
PWM frequency 20 ~ 100 KHz
motor coil driving MOSFET DirectFET
maximum midway points of continuous pass 192 points
position counter 32 bit
position |period of real-time position command 2~100 ms
control :
speed set & modify O
OPERATION acceleraton/deceleration set O
MODE auto homing O
speed range 0 ~ 30000 RPM
ggr?t?gl period of real-time speed command 2~100 ms
acceleraton/deceleration set O
current control O
encoder(Line driver, Push—pull, Open Collector) O
SRR analog Hall sensor X
INPUT/OUTPUT |analeg input or-digital 1/0O or fault output 3 EA
RS232 speed 9600~115200 bps
RS485 speed upto 1.25 Mbps
GOl ERIeh] CAN speed upto 1 Mbps
maximum nodes (RS485 / CAN) 126/2048 nodes
Over voltage protection O
Under voltage protection O
Over _current protection @)
FREVEEIICH Over speed protection O
Motor stall prorection O
excessive control error protection O
TEMPERATURE |operating ambient temperature -20~50% T
MECHANICAL | dimension (without case) 65x39x 15 (L><mWrr>]<H)
weight (without case) 26 g
(1). siEdsEe U428 S0 Ot etd = USLT
dFO Al PHAHMN S2= MFQ AEZS Q0L
(2). )| SEH2-es ST S0 Tt g2t = ASsUH
CUBE |18
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SCI+/CANH

SCI—-/CANL

AGND

LSC/VELO

LSB/FAULT

LSA

+5VA

+24V/

PGND

BEIBEEICIBCEE

Vcon

ROBO
€ cuBe

O

+24V/ S0/ 448V
2mQ
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Chapter 3. HIZ A

EEE

|RF6648/
470uF

/
— 1% |wor-
a5y, | IRFE646 w :

/T~
100uF
63V V%V\

Ly

® |moT+

2m Q

encia K&

LA

1KQ

ENC1B
</ \\—
ENCLZ_\/W_

B R TR

ERaEEIiTE

ENC1A+
° ENC1A-
° ENC1B+

DS3486 ¢ o

? ENC1Z+
ENC1Z-




Chapter 3. HI§ AN

CUBE-DC2416-SIH

@ Encoder type &2tEI0 400W=2 DC 2H 11HE #S

© Real-Time X/EE/EFHA s

© GWM160 Hex MOSFET AIS (Z2Z&u & 2 DEZ AEILS)
© US2HMO SA%AI(RS232/485/CAN)

© User Programmable Sequence MO Jls

O Ry

© He MY ¥o

: 3 Analog/Digital 1/0 port

SECTION DETAILS SPECIFICATION UNIT
MOTOR number of motor driver 1 EA
Minimum supply voltage 10 Vv
Nominal supply voltage 24/36/48
Maximum supply voltage 30/45/60
ELECTRICAL  Continuous current (impulse max current)™ 16(32) A/ ch
continuous power 300/440/600 w
PWM frequency 20 ~ 100 KHz
motor coil driving MOSFET G’\X\él\élago
maximum midway points of continuous pass 192 points
position counter 32 bit
position |period of real-time position command 2~100 ms
control :
speed set & modify O
OPERATION acceleraton/deceleration set O
MODE auto homing O
speed range 0 ~ 30000 RPM
ggr?t?gl period of real-time speed command 2~100 ms
acceleraton/deceleration set O
current control O
encoder(Line .driver, Push—pull, Open Collector) O
SRR analog Hall sensor X
INPUT/OUTPUT |analog input or digital 1/O or fault output 3 EA
RS232 speed 9600~115200 bps
RS485 speed upto 1.25 Mbps
GOSN IO CAN speed upto 1 Mbps
maximum nodes (RS485 / CAN) 126/2048 nodes
Over voltage protection O
Under voltage protection O
Over current protection O
FREVEEIICH Over speed protection O
Motor stall prorection O
excessive control error protection O
TEMPERATURE |operating ambient temperature -20~50% T
MEGHANICAL | dimension (without case) 80X50x21 | (| WX H)
weight (without case) 46 g
(1). sig8d3e 4ZE S0 Ot Z24E 4+ ASLUCLCH
MFo Fll= RHAAMN S2= MK AZZS 2 0|&LIC
(2). NI sS&H2c= SIEo S0l et g2td = USLICH
CUBE |8
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Chapter 3. HIE AN

+3.3\D +24V/ /+48V

CUBE

e +3.3VA G604 n :<__| B ',: ang
@ [+24v/ 0 /+48Y AMAH 0055/ Al =
= Toam 1000uF / amg =E=
35V/ 120-007p — @ | MoT+
@ |LSA/Vcon = - o 7 N 1
(pin 121) / _\—@) MOT-
@ |SCI+/CANH 10K € 330uF B
63V N.C
® |SCI-/CANL 12, IR2106S I @ [N.C
® |AGND | ‘
@ |LSC/VELD +3.3VD e
3.3KQ ® [N.C
LSB/FAULT @ |
N.C
1K
W\/\ . PF.10 N.C
~ (pin 22)
10K Q
PA. 13
m (pin 89)

A

20K Q 450

( AD ch7 ) 12K 10K 12K STOK 12K S10K +5VD

pin 119 Ko
ENC1A ENC1A+
TN K W { o
0 01t encig KR ENC1B+
+3.3V0 L < /\/\/*— Ds3486 ® ENC1B-

)

ENC1Z+
L _PE.O (XINTH ENGIZ K@ *
; Ww > (pin 106) SN ENC1Z-
KR 10KQ 10K 212K OK%ZK%OK%ZK% r DGND
CUBE-DC2416-SIHe| 21&23 Lj=3 2 =
ROBO | 19




Chapter 4. Ui

] HH
UEN oxil z2ME
HBHE Al =2l ALES
B M8 dE2 AISE Z2HO d28HS NH0t0 5261 =S &2 AEaoF LIt
B M8 dde dAm L0I2E =0/10] ®Iot & &= Twist ot At&8ote &S HEELICH
B MAFA0| HEol= MAHUANA MILSE HZE T= 228 otHU, 8IS HRE HZGHL, F3AXY
Olael WEst M2 QDIeste 22 MOJIQ 2L IiEE £+ U2L F2| GHAID| HigtLIC.

S .
51| exn g

SCl+/CANH

CUBE-DC2401-DIQ (Uitra Mini Size)

s &%

RS485/CAN S412| Positive Signal

1

2 | SCI-/CANL RS485/CAN S4l2| Negative Signal

3 |AGND Analog Ground

4 | LS1C/VELO1 -2loldl e or Analog Input [0-3V]

5 |LS2C/VELO?2 —2lalM M el3 or Analog Input [0-3V]
A Digital Input

6 |LS1B/FAULT1 -
= Open Collector Fault Output
A Digital Input

7 | LS2B/FAULT2 -
= Open Collector Fault Output

8 |+5VA +5VA HAE=H

PGND Power Ground

10 |+24V/+36V

+30V/45V .0l5t2 2EH RS2 ¥
+30V Olotel Mo & &AL

1 MOT1+ Motor 1 Positive

2 |+5vD Encoder 1 +5VD M Type

3 |ENCIA Encoder 1 A& (B8 JbS# =
4 | ENCI1B Encoder 1 B&f B gan?nM
5 DGND Digital Ground _j|; AbQE—
6 MOT1- Motor 1 Negative

1 MOT1- Motor 1 Negative

2 | MOT1+ Motor 1 Positive F Type

3 DGND Digital Ground (S& Jisst 2
4 | +5VD Encoder 1 +5VD | Bl : FaulhaberAt
5 |ENC1B Encoder 1 B&f 2&)

6 | ENC1A Encoder 1 A&t

ROBO
CUBE

Preliminary Rev. 12/27/2010

Copyright© 2008-2010 Robocubetech.
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1 MOT2+ Motor 2 Positive
+5VD Encoder 2 +5VD M Type
ENC2A Encoder 2 A&t (88 JhSE =
ENC2B Encoder 2 B&f o Zz?n}\}
DGND Digital Ground —Jlé AFOE—
MOT2- Motor 2 Negative
MOT2- Motor 2 Negative
MOT2+ Motor 2 Positive F Type
DGND Digital Ground (8 Jisst 2
+5VD Encoder 2 #5VD | B : FaulhaberAt
ENC2B Encoder 2 BA! =)
ENC2A Encoder 2 A&t

ROBO
CUBE

Preliminary Rev. 12/27/2010

Copyright© 2008-2010 Robocubetech. All rights Reserved.




Chapter 4. Ui

l CUBE-DC2402-DIl (Small Size)

Ba| ex o

1 |SCI+/CANH RS485/CAN S4l9| Positive Signal

2 | SCI-/CANL RS485/CAN S4l2| Negative Signal

3 |AGND Analog Ground

4 | LS1C/VELO1 -2|UM S or Analog Input [0-3V]

5 |LS2C/VELO?2 -2/ H M2 or Analog Input [0-3V]
=] Digital Input

6 |LS1D/FAULTI - grtal b
= Open Collector Fault Output
=] Digital Input

7 |Lsep/FauLT? o gtal 1P
= Open Collector Fault Output

+30V/45V 0lgtel REHZPAsSE %

8 |#24V/F38V | a0y olstel Holg mE e

9 |PGND Power Ground
N.C Reserved

10 |N.C/Vcon —
Vcon |+30V 0l5te MOHES &Y

1 LSTA +2|d A 28 or Analog Input
2 |LS1B EHdM 2= or Analog Input

3 DGND Digital Ground

4 | MOT1+ Motor 1 Positive

5 | MOT1- Motor 1 Negative

6 | MOT2+ Motor 2 Positive

7 MOT2- Motor 2 Negative

8 DGND Digital Ground

9 | LS2A +2|d A 28 or Analog Input
10 | LS2B SdA 2= or Analog Input

ROBO
CUBE l 22
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Chapter 4. Ui

l CUBE-DC2408-DID
=P\,

Ha A 23 Jls &9
1 | SCI+/CANH RS485/CAN S4l9| Positive Signal
2 | SCI-/CANL RS485/CAN S4l2| Negative Signal
3 |AGND Analog Ground
4 | LS1C/VELO1 -2|UM S or Analog Input [0-3V]
5 |LS2C/VELO?2 -2/ H M2 or Analog Input [0-3V]
2= | Digital Input
6 |LS1D/FAULTI - grtal b
= Open Collector Fault Output
2= | Digital Input
7 | LS2D/FAULT? - gtal 1P
= Open Collector Fault Output
+30V/45V/60V Olotel 2EHFsE2 ¢
8 | F2AVIFIOVIHABY | a0y ostel HolE meEele
9 |PGND Power Ground
N.C Reserved
10 |N.C/Vcon —
Vcon |+30V 0l5te HIOHE &Y

+2|d A 28 or Analog Input

EMdM 2= or Analog Input

Digital Ground

Motor 1 Positive

Motor 1 Negative

Motor 2 Positive

Motor 2 Negative

Digital Ground

O | 0| N |0 bW/
=
O
_|
I

+2|d A 28 or Analog Input

o
—
n
N
@

SHd M 2= or Analog Input

CUBE
Preliminary Rev. 12/27/2010

Copyright© 2008-2010 Robocubetech. All rights Reserved.




Chapter 4. Ui

l CUBE-DC2408-SID

=P\,

HE EHxt HAE s &Y

1 | SCI+/CANH RS485/CAN S412| Positive Signal

2 | SCI-/CANL RS485/CAN S412| Negative Signal

3 |AGND Analog Ground

4 |LSC/VELO -2l e or Analog Input [0-3V]

5 |LSB/FAULT

LSB |EdMYE or Analog Input

FAULT | Open Collector Fault Output

LSA

+2| M2 or Analog Input

+5VA

+5V Analog Output

8 |+24V/+36V/+48V

+30V/45V/60V 0l5tel REIRER U
+30V 0512 MOE ®M2A

9 |PGND

Power Ground

10 |N.C/Vcon

N.C | Reserved

Vecon |[+30V Olotel MOE MY

Motor Positive

Motor Negative

ROBO
CUBE

Preliminary Rev. 12/27/2010

Copyright© 2008-2010 Robocubetech. All rights Reserved.



Chapter 4. Ui

l CUBE-DC2416-SIH

+30V Olotel EH2=E & +30V 0I5t
oz daad

2 |PGND Power Ground

LSA +el M2 S or Digital Input
Vcon |+30V 0IGte MO E MAYH
4 | SCI+/CANH | RS485/CAN S4&12| Positive Signal .
5 |SCI-/CANL |RS485/CAN S4I9 Negative Signal |
6 o IE

7

3 |LSA/Vcon

AGND Analog Ground

LSC/VELO -2/ H M2 or Analog Input [0-3V]
LSB SMMYE or Digital Input

FAULT |Open Collector Fault Output

8 |LSB/FAULT

1 MOT1+ Motor Positive
2 | MOT1- Motor Negative
3 |[N.C Reserved
4 |N.C Reserved
5 4N.C Reserved
6 |N.C Reserved
_ i Nl RC Reserved
o 8 IN.C Reserved
4.2 s N E
H 28 HO&EADY RSHJS 20| AHES < (2K 108 Tl N.C EIIJt AN O0F Jts)
- 0l BR0l= 2HFS £ 2HMUHE M2 =Let MJAS AISoH0oF ELICH M= SRS 88 E

+10V ~ +30V/45V/60V 3019 #a=S B=50otL), 98 Bl Ground 88 A2 GHAAIL.
H 26 M&ERAL SEAS 2ol ASE <L (ZX 108 EHoll Veon HIIJF J0{0F Jt5)
- 0l ZR0ls Z2EH+S &€ 2HMNNHE 32 U2 ALZoi0F SLICH HMFEUS 8H &l LS
= 1081 EHoils 2EIMNE +10V ~ +30V 2

il
%
j=}
Q'E

> B

o
5%
I
Ol
12
=
to

g +10V ~ +30V/45V/60V AJ12 HMaS
d

Je dgE S50k, 98 H0l Ground &

ROBO
CUBE l 20
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Chapter 4. UM

WEN Motor Winding 91&

B 2E9 (+), () &€l =AE SHIGHAIR. 2ERE ZH2 MO 2H OhE 10| LI

Bl CUBE-DC24xx-Sxx H CUBE-DC24xx-Dxx

i

B8 ERICOH2E

B Encoder? Z&st A2HZ 2ol Ot SchematicE &0t FAAIL. ENC_Z &2 HAZGHA L0t &
LICH Z2E Z8d2 MO 289 It &0| UL

B Push-Pull Z2&0ILt Open collector E8 &0l A= ENC_A+, ENC_B+, (ENC_Z+) ©HXE ArE5HH
MBI 20l 52 = HBH ASH L0|XIF LME 4~ A0 M Differential Etl ADHE RHE
SLICH DIl 222 A<= open collector A2l ABHE MEE == SAUSLICH
Otel AlBH el HEW =2t&E0l 1HEQILl AZ0 =H22AIZ Hi&LICh.

Il CUBE-DC2402-DIl (small size) l CUBE-DC24xx-Dxx

= NCi
e
ENCI -
F
= MNGC2
ENC2
ENC
ROBO | 26
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Chapter 4. UM

B Encoder Schematic (Small Size2& / CUBE-DC2402-DlIl)

MOT1+
1l 3 4 MO T+ -
[ ENC Bx 5 5 ENC A & o

MWOTI- 1 2

1 2 g
- S b § P——EwCTE
e I T
HEADER 332 = DBl ol

HEADER &2

6pin Encoder 10pin Encoder
Faulhaber Encoder Type Maxon Encoder Type

B Encoder Schematic (CUBE-DC2408-DID,SID,SIH)

J7 +5VD WD
— T
O 1 2 - J3
3 4 | o—0 zp
ENC BT 5 5 ENC AT 1| T & ofy AP
ENC B |% & P ENC B+
= ERCZ |7 8 P——FRr7y
— —==a n p—
HEADER 3X2 HESDER 5z

6pin Encoder
Faulhaber Encoder Type

10pin Encoder
Maxon Encoder Type

ROBO |
CUBE
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Chapter 4. UH&

W Rs232

B CUBE-DC24xx-xxx without CASE WM CUBE-DC24xx-xxx with CASE

Download
TXD

RXD

GND

NC

OHm
>
e
Y

~—
: Download
: TXD
: RXD
: GND

HWON =

o—sfo

1 TXD B —00
%»J RXD D—;—O 1 : Download
——-————— .
4 o812, 2: TXD
15 o o—g10 3 : RXD

DGND 5 Oo 4 : GND

MOLEX 5P =
DSUB 9P

Bl 5Pin RS232 HHE

e

CZAM, et SHUESR

I

8 T2 Firmware DownloadE <loi Y&
MEAIN 18 H2 HAGRX LESF ot FEAL.
B 18 ZO0| GROUNDOI HAZE A2 &R0| 2IIE A MOI|l= Firmware Download 252 &3 &,
Ol I =4 LED= HYGHAL &ZSLICH
B RXD, TXD= ZHHMOI| JIELE 2 Mol AsHALICH TetA HMOJIel TXD= PC2 RXDO
o1 Z o1 0f OF 8L LIC.
B S AH0I2LQ Z2&d2 ? SchematicE ZHoHAA
B A2lg AHOoIE2 = MEE2=Z 148 BEUHERID D FIIZ ZQoh d2 SASHA =It
FOHSIAINLE 2522 2T 200, MEotAle -0l UASLICH (SN-8-6(P) or MOLEX 5pin + A0I=
+ D-SUB 9pin FEMALE = Et2 + D-SUB CASE 9pin&)
B DC2401-DIQ P 4o HL M 232=Al HO|=E=S A=26H0F SHLICE FII2 HOIE0| €06
& = YAZ2 Z2 otAIDI BHELICH

o

ROBO
CUBE l 28
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Chapter 4. UM

W RSa85 = CAN S

Bl CUBE-DC24xx-xxx without Case H CUBE-DC24xx-xxx with Case

1 : SCI+/CANH
2 : SCI-/CANL

1 : SCI+/CANH
2 @ SCI-/CANL

H 204 0|42 HOJIE Daisy-Chain &tAlo2 SAE HEZH(PCEE)W HABJN AMESI= 22
SHaHol %*F® ZC SHME(R)S ZO0F AF=GHAID| HHEHLICEH
B SHME(RYS 242 120Q2 HEEHLICH
B RS485/CAN S481& HO0l=2 Twisted & Shield Cable2 & &&LILCH
H =4 AH0IE29 BAM2 otef O2S EDSHAAL.
B Z2HHONIIE 1004 Ol& HZESIOX ot SHME A3 0 260 22 E BrLICH
B 2 2HHAHI Z Host Controller2tel MXtIF 12VOIA0| Sl 32 Y 2HMAHI| &
Host Controller® CANSA! |CZ£4tol &010| E 22 DeviceZt2 GroundE Commondtd FAIAIL.
Rt Rt
Y=t HOST
=’ g g0000000000| =N
Rt Rt
E=2 (g o0 @ [HOST| o @ @ @ [FENT
ROBO 29
CUEBE |
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Chapter 4. UM

DIGITAL/ANALOG INPUT/QUTPUT HZ(LIMIT AX| M)

Bl CUBE-DC24xx-Sxx H CUBE-DC24xx-Dxx

f =4

AGND -
LSC/VELO G
LSB/FAULT =
LSA =

b

B CUBE-DC24xx-Sxx MIOJl= 242l & ZEQ 1JHe /&8 AE ZEE XL U2H
CUBE-DC24xx-Dxx HIOIle 2 LYY 3042 22 ZEQ 119 /28 28 ZEE I USLIT
B Sxx2 LSB/FAULTZ Dxx2 LSxD/FAULTx= Digital 28 S = Fault statusE £8ote &8 XE=R
AME & == USUICH Fault status EE2 Faultdt ZAGIAS [ AS2=2 Fault &EHE =26t EE2
M UK A0, XO HEHZ ZH SEotHUL L= AIEA MOAIM ALSE = ASLICH
B Sxx9 LSC/VELOZt LSxC/VELOx= -2lfldlMgasE E= Otz gAsS A8t ZEQLIC
B Sxx2 LSB2 Dxx2 LSxB= SHA YUY L= OlE20] 28 ZEZ AIE & = USUT
B Sxx2 LSA% Dxx2 LSxA= +2IdlMesl T = OfEE0 3 ZEZ AIBE & USLIC
B Sxx2 LSA, LSB, LSC2 Dxx2 LSxA, LSxB, LSxC= MOJIS & EX& Mg dM gdoz AS &
= ASLICH & SHO 2 XHAS HES 7.1282 000 FAAIL.
Bl OfcHel AFE HIE F16HH FHAIL.
CUBE-DC24xx—Sxx SERIES (RE ZEE CIXNE AHOZ AIEBE M)
[ SCI+/CANH
Zi SCI-/CANL
Kl AGND
= LSC/VELO
Gl L SB/FAULT
6
7
8
9
CUBE | a0
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Chapter 4. Ui

CUBE-DC24xx-Dxx SERIES (2E X EE CIXIE 2ASHO=Z ALSE M)

L
LS1A —oO

L
LS1B —=O
DGND

MOT1+
MOT1-
MOT2+
MOT2-

DGND
1
LS2A —O
1
LS28B —oO

CUBE-DC24xx—Sxx SERIES CUBE-DC24xx—Dxx SERIES
LSCE OtL=1] o= AIZE M LSxCE OtL =] 2Ho= AIZE M

SCl+/CANH
SCI-/CANL

—

LS1C/VELO1
LS2C/VELO2
LS1D/FAULTH
LS2D/FAULT2
+24V/+48V

2
3
4
5
6
7
8
9

© 0 N O O BB W N

o

—

SCI+/CANH SCl+/CANH

1 +3.3VA
2 SCI-/CANL 28 SCI-/CANL
3 W AcND 3.3KLQ
10KQ
M LSC/VELO N S1C/VELOS ADC
S (sB/FAULT Sl Lsoc/vELO? 104
6 M Ls10/FAULTT g
7 @l | So0/FAULT?
8 M +0av/+48Y
9

CUBE-DC24xx—Sxx SERIES CUBE-DC24xx—Dxx SERIES

LSBE CIXEY &30z A28 M LSxDE LIXIE &£2Ho= A& M
[l SCI+/CANH (Il SCI+/CANH
28 SCI=/CANL | .3 ayp 28 SCI-/CANL
el AGND il AGND +3.3VD
A8 L SC/VELO 3.3KQ 28 LS1C/VELOT
Gl L SB/FAULT Sl LS2C/VELO?2 3.3KO,
| LSA ouT G LS1D/FAULTH
/A +5VA —+ [l | S20/FAULT?2 ouT
S +24V/+48V — S +24V/+48V
PGND Sl PGND —
N.C 08 N.C
ROBO | 31
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Chapter 5. S84l Z2&Z2

Ol
Ol
rz
|H
HU
lll
1

(5.1 W=

mO=ESE

B 2EFEHIAS MOUII S&6H| fiMd=E HoJIe Z2E2E &=0t0 S4S ook &Lt 227
BH3S 2E HOUII= otLe ZE2ESES AFSotAIR FBEAOICH O &= 21 Binary €EH2 IO
Elet ASCII EEHSl GIOIEHE Egotd AtZot)|l M0l 2 FH0 ot ZR= BT HHOH 2AE

=18

ol =0l & AL GHAIDI HHEELICH

nJI

2
o
Q

T2 (M7 2HHIONIZ Bl B30 @4l
® + + NR  + BN

MOo1e N AlY HSALICH RS232 SA&UHME= IDIF 2ROt 220, CAN S412 &
2= CAN E4I controllerdil A IDE 2% XMelot22 |ID= CANEAO HI0IE g9s &R

Ct. IDE 1~126(0X01~0X7E)MXl 1260HE At E = JUSLICH

GOLIC. HE0= ASCII ZEEXE AISELIH

T= OOIHLICH. OO0IH= ASCI ZEZX2 Binary ZEE 25 AIS0HH
20,28 F2EI= &L

S 22 20ict= SLICH

COMMAND Olel efs&

DATA

; or !

0

B RS4858¢d9 B2 2 HoOiJIe SE0l 22 8l o aHE HMOoi212 1D
_?_

=2 1
oY
H0
2
rr
4> O
>
=
=
10
U
0y

v o
In

128(0x80)2 CIoh 129~254(0x81~0xFE)2 ERIUAN AISE USLICEH MIE S0 IDE 0x828 AI=E5t
o BEUHE S4lotH ID 28 MO0t HSEUHE =4I6HKICH HMOIIZRHS clEgte ASLILH

[ ] RS485/CAN% MOl R SAE(ZEMOII/PCIHA MOD| 1D 2t22Z 255(0xFF)E AIE20t0d YEOUHE
Hd&cts 220= 2= MOAHIIJF BHUHE =46 &, ZUESZ HHAWE Broadcasting 8 20|

ELICH

B RS232 S4I2 FR 111 SAILH0l JtsctE2=2 1D RE8101 AFSGHAIEH RS485/CAN S4lol ZR0=
IDE XI&Hot S4&S oGHOFRH LICH OteHel AL M= 22 Y0l s RS232 S4I0t RS485/CAN &
Aol oS & I

ROBO
CUBE l 52
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Chapter 5. S84l Z2&Z2

PN Rs232 s

B RS232 S4I2 8bit, 1 Stop bit, None Parity, Asynchronous Serial S4&I2 AtE&HLICY.

B 3% =0tAlQ Baudrate2 115200bps &LICH. Baudrateg HZ& oted™ "SB" HHES ArEotH ELICH
[9600,19200,38400,57600,115200] "EsA55A;" HE U E ALSotH EEPROMOI MAEE £ U2

ol(5.6 B2 Hi=&Y &X) "SB?;" Lot 2 =AENAM(GB.6EL

9| BaudrateE 2] ANOH HHE
&Y &X) &olg 4 UASLUILH
B =S4 IH39 DHXI2E 2l0lot= g0l '0l1H hostOlAd HOIIZ B HEHS XMl 2 returngtol

2 =0 2010, 'I" 0IH EEU2 Xl E returngtOl &LICH

ASCIl LY SAFEO1;
pl=" 53 41 3F 3B |53 41 46 45 30 31 3B

MOl Xtal2l 10JF 0181 = 20| &LICH

H SZE AlZEcte PO 22X F0 22H(?)E 20/H diY HHOZ 4FE s &g &= JASLT
P, G, W, X2 AIHEE ZE0c 22X Fl0l 2SE(?)E 201¢ g FE0Z 25 S =Hg +
USLICH KME HE2 Ed0 clAEE FXokAIJl BrEUIT

W RS232 S& WA 1y 0l - SV2000,3000;

RS = | AHOI= 4 49
SV ASCIl |2byte | =T HNAI £ €3 4.
2000,3000 |ASCIl | 9byte  AZHE LE =T 2000[rom], 27HE 2E/=% 3000[rpm]
; ASCIl | 1byte |Sa&lIiz!2l 0OtXI12f gt
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>
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S

Sl | RETURN | a4y
PRER BIERETSTE
500100022 &X5tD

o A

(0x81)PA5001000,5001000; NONE
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i
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RS485 S48 A AHO0IE(RS232 to RS485 E£= USB to RS485 L= PCl to RS485)

HOST(PC)& Program& ZAt EHOIXI XNHEAS &DG6HAIDl BHELICEH

= AMEoI 2&g = AsULL OS2 MO0J12 DIt 0x01, SAE IDIL 0x00

(0XO0)SAFEOT;

00 53 41 46 45 30 31 3B

M RS480 sS4 IHA o 0l - (0x01)SV2000,3000;

He <& | A0I= &

02

01 binary |1byte |ZEES &g Hat HAHII2 D

SV ASCIl | 2byte | HZHMOHA £ 48 HH

2000,3000 | ASCIl | 9byte [1XE 2H £ 2000[rom], 2/Y 2E=ZXS 3000[rpm]
; ASCIl | 1byte |S4& IHZ!2 OHXI2 gL,
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osEs

NN can s

W CAN 2<%

B =% =otAlel CAN S4le 5= 1Mbps &LUICH "Zb" BFE AIE0I0 BaudrateS BHEE += UsSU
Ct. EsA55A; ZHOIE AMEotE EEPROMOI MEE == UASLICH

B == CAN(HA 2.0A) 11HIE IDE AtESELICH

B SAED BY FHI3Q D2 XIdtE MOIIJF EMGHX 2= BR0=s SAEI SHole 212E
of==010F S LICH

B SAED B FHI2IQ IDJF OxFFOIH 2 MO0t HEIMAS A& LICH [Broadcasting]

B SAED 24 HFM32 ORI &2 ' Taol 'I'E AMEotE HMOJIZRES clEgt2 sisUth

B HOUJIZREH &&= gl ID= SAE IDE UEHUHMH, HSE6tAI2 SAE D= 00 LUICH
SAE ID= "Sm' BHS AME0I0 28 € = AsUb

= Ot HIOIES 2=,
SmFEO1:(ID=1), SmFD02:(ID=2), SmF50A;(ID=10), SmEET1:;(ID=17)

ol

SAE IDE £dote EEO. &9 BtOl

Sm HLHL

S fHAE OfcHet &2 =HJoF 2 8tLICH.
CAN S4l2 dH HO0I2(RS232 to CAN &L= USB to CAN E£= PCl to CAN)
B HOST(PC)Z Program2 YAt EHO0IX XASAS 2 06HAID| BFHELICH

M CAN S I3l 1 0l - (0x01)SV2000,3000;

Message

Frame

A B85 HMel

Data Field Sv2000,3 | 8byte ZEHHA & £

o
@ . 8byte 0l&t C+S Data Fielddll 24,

Arbit Field 1 11bit CAN SA&li21el 1D
23
N

Data Field 000; 8byte HOIZ2E2[;] S22X2 HOUIIA "8 HMel

WEN RS485/CAN SAI AMeiry

B RS232 S4/2 RS485/CANS AL RAGH SEH2Z AIE0| JtsE LIt
B RS485/CAN S4l2 Moz AE JtsEUt
B 3% Eot Al JIE SUZEE RS4858 LT
Bl RS485, CANS&l2 "'SX" HENHE 0I&ot0 2EE £&HE = USLICH "SX" BE N It0IE 2l XtAlst
HE2 6.122 ZLotAIJl BHELICH.
1. RS485 "SX0071;"
2. CAN "SX0070;"
H 2= Iel0le= 88 %= "EsAbSBA" HE o2 UW&EE EEPROMU MZEE = UASLICH
B |'SX" @E2 S& g4 0120% LIMIT AKX 43 s O2e JIs0l ZSEH AL B =l =
AFEGHAID| HEESLICH
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Chapter 5. S84l Z2&Z2

0 : BLDC ZE MIOI0IA BLOCK COMMUTATION &412
bit28 ArSotet
11 ASE
bit31 0: 2SS otg, 1 &AIE
Sm HLHL |SAE IDE €3¢, &9 HI0IEE of%l HIOIES 248
Ol |SmFEO1:(ID=1), SmFD02;(10=2), SmF50A;(ID=10) Froo
SA HLHL |XIOiD] IDE £&¢&, &9 HI0IEE ot%l BIOIES 2+ 807F
Ol |SAFEO1:(ID=1), SAFD02;(1D=2), SAF50A;(ID=10)
Es A55A | &&= IclOIE S EEPROM2Z NMEE.
[Z1] ddddd= & & =010, HLHL2 16bit 3t HEX ASCIIZ H& st gtlLICh
[2] =D12t2 EDASSA; Ol Qotod &= Jl=2gteLIth
[Z=3] DC/BLDC 2i<EE HMOII02 SHLE0, 18/ ML PwWM HES 28 HE &3 PWMEeZ
Copy ot0f AtEot= JIs22 A 2012 ZHE E8 2dE == USLICH
[F4] SAES EXE FYO| 'sL" ¥¥ez HFE 2HAX HRAE Hols Z2, HME =S
SHELICH
EUBE |
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Chapter 5. S84l Z2&Z2

W HoST =23 M| o A

W HOST =278 4X X &4

H JOI0 S4 A0IEES HZot) MIAZ 2lDt&t
Mool 20l HiZE CD2l CubeMonlLT =21
2 44X & CubeMonlLT.exeE &8 &LIC.

-~

it ol Kl Ll
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r= 2 7] (Y
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IR I IIEANEIER <D 120t
£ metresh | () wm | A s < e e < (B A 'A’
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-/ o 7] fse
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[ 02 saE | 23 97 | [ 243 CLEAR |[S0ET HE
m s
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4. Qx (0l 2kE Bix) S0 o8 AAIZF 2UIE JIs. (HsEY @, @, D)
5. 2F MOIJ|L SINED} RSH 2UIE JIs
6. PP N 28 AAIZF RIS

. SHEY HES AELIC

= =2os EN 55 43 EMNTE
B ME =5tAl M0iJ|12 RS232 #F2 115200bps, ?jgg;g; o[
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ioJ
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FLICY.

HEdAE XIEE
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OtcH JDSEUAMXME ALS X}

1.

Memory Monitoring [Qz]

IR I I EIER | 0 12bi

INTIE . |[INTIE o |[INTiE o |[INT16 | AE
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FALDL HEEHLICH
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sl
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& 1

% DWORDZ dX5IH IS WORDE AIZE £ Qlo0, TS WORD &8 20| Moz BHEHL| L.
Memory Monitoring[Qz] 1

ISR N IR AN - 0 12t

DWORL - DWORL - @ L

3. KAIE> HES 29 Qz8d0| 2250 HIz ‘:'LIFJ g g = U
Memory Monitoring[Qz]

I TN TR I A 126t

INT1E = |[INT1E = |[INT16 = |[INT1E - @ AlE

Oteiel Oz 20l 2 O=dlAl B i B

(3
[
o

&
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fun

A SLIHE & += AsLITH

Display Value
v Chl v Ch2z |v Ch3 |~ Ch4

AAIZE H2ag80 J = ﬂ—“lmnl

OFE(E) JHE(E) S&H0) MO0 =D ES2H)
ax 23 23 MemoryMonitoring [Qz]
OZET HASE. 2R HWHT ZEHE 2RSS ZEH2 M HA - Hi 712 13 AD 12bit

@Hﬂlmsh @ A= INT16 < fINT16 < |[INT16 < |[INT16 @ AF
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W Ox B30 ol &AlZF 2UHT 0

B 02 WY JAse =g Ao
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H=E ZUIHE ot gLl
PSS

C
oA 28E

Chapter 5. S84l Z2&Z2

E2E MEot= W0l data_logging_select BHigtE & & ELICEH.

CubeMonLT Z2 12| Qx+Number H& 0=

e HEH (Qx, Qxy )

st

4wordE host PC2 & &ot= GI0IEHS

Qxddddi1; |ddddiel 2toll @2t Moo Z2IOBHA 02 ol =2 CoIH NEE XIFELICH
s U B4 SH wa AT o4 S s
o 22t K| o 229%™
‘:E,t = (position!)2 42 Li=gt ia = (position2)S 42 Li=gt
of AJtAC O} o] Aoty
RIS SAREA—B oo ay aga TE2S EASEHIR | oppo my aga
1 (speedi_cmd_old / (speedi_RPM) (speed2_cmd_old / (speed?_RPM)
SPEED_SCALE_FACTOR) P SPEED_SCALE_FACTOR) P
5 DH19 AR DEI1S AMNFO A/D B | 2EH2O =2 DE29 HALNTO A/D H
(current 1_cmd) &kt (current1_AD) (current2_cmd) &hat(current2_AD)
o ANE=20 & o ANE=20 &
Qe AdEEe oD @ |20 AEBSAAD B oepo amaze g w | 2E2S AUTZAAD
3 2t (current 1_AD) EatE filteringSt &t 2t (current2 AD) EatE filteringst &t
(current 1_AD_filtered) (current2_AD_filtered)
o] & EX 20 o] & EX20
SEf1e i sEse A | oo B SERAAD foe,0 ay samo ap | Dol B SEZAAD
& B18k3t (current 1_AD) . . A 2282t (current2_AD) HadS WEHYE at
= (current 1_AD_fi | tered) - (current2_AD_filtered)
10 DEH12 A power(Pint) | 2E12 &2 power(Poutl) | 2E12 X £&=3t DHI19 &8
S3J1= 0.1W SH3J1= 0.1W (speed1_RPM) SAAI= 1%
1 DE29 &= power (Pin2) | ZEI29 =& power (Pout2) | 2E2° M HZgt DE29 §8
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1 228 $&2k(total_current1_AD) (ESE-Ie;; R;;Ij il 2/5/10mQ 2l A< 81.9/204.
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B OdZd Y= 2 E2U/EA otAldH 25 Aol Axis ZoomQl 22 HFRHLE O Z2l Zoom
PointerE &Gt2 Dragdotd Z&EGHH ELICH

Axis Zoom

Max : 30

Min : 0

Time{msec)

H =4 Timezt2 EU/SA otAleH 2= AHO Time Zoom&l g2 HIRAMHLE O2HZE2l Zoom
PointerE X< 2 Dragottd Z&EGHH ELICH

Time Zoom[ms]

B Jdi=Z4 Times = YES Scrollotdd®™ Zoom Pointer2l AOIGI OFRAE XA TR L= &ot2
SA0/H FLUICHL

; DS AZE Zoom PointerAt

i 00l < XIAlZLICE.

Time(rr;;c)
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XZ OlsotH ELIC

&
ujo
e
N
>

S8 JddiZ HAFEUWAM 2F O0IRAE =d M, 2 Hodt=

Display Value o 24 — A~
[m; S | =|
Qx S0l CHSt &l Al v Chl ¥ Ch2 | Ch3 |v Chd QZ HAN st &
A
5 /\I 2t Hgt BLIH
2| Xt
o (=)
DEE JH5E 540 AKAKD D) TEEH
0x T2 HE Memory Monitorip@[Qz]
OEH TS ZH 1 SIS X 2H2 9 B2 2EH2 HI 2T - _ # 7113 1 AD 12bit '
»
B
: Display Value
o v Chi v Ch2 v Ch3 W Cha
é [ oo [ o [ o] o ]
E MULTI YARIABLE MONITOR
o
2 A= [}
(=]
5 Scale[%]1
| oo J oo | oo ] 100 ]
Offset QA& Dl.o)\g ‘—a.l
== =&
I NI N oo olate ol 1
Time Zoom[ms1, - Axis Zoom —LI' , T2 OI'C Tl x' E
Max :
e ] s2LICH

000 5000

Time(msec)

STABILIZE ON

Command Terminal

5100800, 05000;PEOO01;SMOFOF;
X 5 9} S
wddl 22l S

B ool 2AE HPotdH ollg Hegl HAl 2= HESE6I0H HIoYAIL.

Display Value y T

v Chl v Ch2z |+ Ch3 |+ Ch4 A= SYGEr

r|_r

o] M

ujo
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[ 17500 | 0 | 15000 | 0 | — - -
- - . - .
‘-{F_") ]
————— 28 1 1 8 0 0 § |
He == . -
ASBARAIE M0
B N .
AFSARRIE M BESI(D) >
=0l EPS
H A 8BS RESHH ezl BrEg &~ ASLICH
Scale[*%]
mARIE 2H #35 2 2UHE oI
B Z3ie
HdE8E Fh2t 48 MZF22 2HO HLRID HOtEE ot JIsdLIC
NME9 s #ttot=0l RE8 JIsgLIt
B 23 9380 (SM /St /382 )
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ODEEE

Chapter 5. Sl

, &= 5000BAZ AR BHRE Moot G LICH

L &9
1 | PEOOOT; Servo Enable [ID=12 JI&]
SM gdoz OFH XM LEE A6, SA 2501
2 | SMOFOF;
AMELCHWHWEUWA AdlE Me 02 REZ HESELICH
SHE10 i3t =21 800msOI3d &= 5000E A At H
3 [81800,5000; _
S HOELICH
4 [OEHT SRIZTE . 2H SR 2HZ AN ZE B2 F AT @Hgnem = QX_J O tH ; &‘%8'—04 —?—l il EA_% ELl E‘I _DC'JB}_“:_E /é_'glé'l' Ll El-
5. ANE HES =2 2LIHES AIESHLICH.

I} B9IE HOIFLICH

¥ S2 HEOE= 26 201 CHEE Atel

H Ofdie Og= Qx0:2 dds

Qx 33 &3

[BZET SHAZE DE 1 EHA 2HZ HNTE ZHZ A

Display Yalue

* Chl ¥ Chz v Ch3 [+ Ch4

[0:ZET AR 26 | S MR, 26 AR D E 2EZ SR

i
64000
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64500
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£ peesn | () wm

Time(msec)
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IR IEN - 0 2
[T =i =][iiE < [iE <] =
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66000
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Chapter 6. 2B 7S N MANE 4%
6 TZH 13 M OidiiY 43

i
o
1A
e
>
[
>
E
2
i
O
2
{
>
Iz
O
I
an
10
h
I

W Status Parameter(TMS320F2811 Version)

5 14 13 12 11 10 9 8 7 6 5 4 8 2 |
ol o]l o]l o]l olo]o]o]o]o o o]o]o]|o]o]
SCF SCS EM SLM HSR PLF IRF DCM LS CTM MCM MTP LM CM

Communication Mode
0:CM 0 : CAN

1 RS485
Linear Interporation Mode 2010/02/05& Xt Ol= BN FE HE
1T:UM |0 B2 Jls AAl otE

1 AN

MotorCoil Thermal Protect

2 MTP |0 : 2HAANS 28235 JIs2 &8 o8

10 AAE

Motor Condition Monitor

3:MCM |0 : 2H2 /& power, SEEA, 22, 2H

10 AN

0
rx
x
Qj
10
0A
10
rio
H
=
>
10
i
0x
o
0

. Communication-Test Mode
4~6 1 CTM |10 : =4l gAE @ci=

Limit—Switch. Selection
7 LS 0 : LSA, LSCE c2loldiM=zZ A
1 : LSA, LSBE 2ISldMZ A

Dummy Control Mode
8:DCM |0 : JHE HO
12 20E MAHII2 32 F UM ME2 HMHE = UM MHEQ HHZ AMASE

Integral Gain Reset Flag
9 : IRF 0: H=HoE |X&E
1 ECHE0 0 2 M, E2HUS 0 22 2lA s (digital hall IC2H Aol R Z%)

Position Limit Flag
10 : PLF |0 : SL @82z &8st D
1 ZX& 28 H#g otg

HALL SENSOR Refresh

0 : EHA THH A otst

102 EHM 2HO 2L SMOG0B2EUA £EIF 001G =2t EMAA H2H0IEHE
MAHASHH BHHE

Speed—-Control Limit—-Switch Mode

12 : SLM [0 : SEHHAI 2IUHNHE AtE Ote

1 SERAHAIN 2IVHAMNHE LK B X0, BHIHEE 20 558 &
External Input Control Mode

13 : EIM |0 : LSxC ZEE = (Digital/Analog)2 22t AIS
1 28 M 2 (LSxC EE)0 et ST HOoET Alsist

o

11 : HSR

o
ux
04
~
or
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Chapter 6. 28 & ® I20IY &3

Sequence Control Step Mode
14 : SCS |0 : 8522 Sequence MO E AlSE
1 : Step by Step2Z Sequence HHE &lag

Sequence Control Flag
156 : SCF |0 : Sequence MIOE &
1 . Sequence MOHE &g

[F1] ARG Y= AEDES AL C AX MOUE AAISLIC.
AROIIIZEE 22 HOIEHE 2msec S0 2IEI6H0{, A0 LMAINS A0 AEHR:
(SCIRXST)S CIEIEILICH. AMEHRHOI CHEF KtMISH HE= TMS320F2811 datasheetE EZBHAIAIL.

[=2]

3 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
[ol ol ol ol olo]oJoJo]o o ofof[o]o]o]
DFM N/A N/A BCM CDM CDM SCC VOP N/A N/A CGV SLC2 SLC1 SBM ESG2 ESCI

Encoder Signal Change 1 2009/08/16L X 0|F HANWEH HES
16 : ESC1 |0 : 2E1 dIBHS A/BA MSE MZ CHHtE

1 21 AIEHS A/BA AMSE M2 HIS

Encoder Signal Change 2 2009/08/162 Xt 01F HAHRH &
17 : ESC2 |0 : 2EH2 dIBHS A/BA MSE MZ CHHtE

1 2H2 AIES A/BA AMSE M2 HIS

Stepping motor Booster Mode 2010/02/052 Xt 01F EAONWRH HES
18 : SBM |0 : Stepping Z2H2 S2L3IZE AIECHE

1 : Stepping 2HS SLIZE AMEEH

Stepping motor Lead angle Controll Mode 1 2010/02/052 Xt 01&F EAONRH HE
19 1 SLC1 |0 : Stepping 2E 12 Lead Angle HIHE &lAlO+E

1 . Stepping 2E 12| Lead Angle M E "' Al

Stepping motor Lead angle Controll Mode 2 2010/02/052 Xt 0l EBAHRH &HES
20 : SLC2 |0 : Stepping 2E22| Lead Angle MI{E & AlCtE

1 : Stepping 2E22| Lead Angle MIHE & AlE

Current Gain Variation 2010/02/192 Xt 0l EBAHRH &ES
21 : CGV |0 : Stepping ZEHS EESHOHAHLIS S0 et JtHG=E Jls AAIE

11 AlA| otst

Velocity Over Process 2010/04/042 Xt 0l BANHRH &EES
24 : VOP |0 : ¥IXIHOA EFSED WES [ &M 2HAH2] A AIE

1 1 AAl Otst

Synchronization and CAN Command 2010/04/042 X 01 HAONRH HE
25 :SCC |0 OIQ BZ SII3 AX/HE HHIS =42 CAN2Z &Al ot

iy 23 St

Counter Electromotive Force Decrease 2010/05/242 Xt 01F EAHREH &
26 : COM [0 : SZHOUA ZSA SIFTHE 2AAIE JIs Al2E

1 : /\|.9 OI—%F

ilaunieLHﬁcimmoiuLEQmeJlecLease—ZojﬂiQiﬂaZ}_OjLDﬂ“” HEH &2
27 : COM : TIXIHIOM{IH ZEA AI|HEE ZAAIE Js A2 oHE

‘] |.Eol—

Block Commutation Mode 2010/05/242 Xt 01 EBAUHRH &HS
28 : BCM |0 : BLDCZHUW M Block Commutation Z&2 AtS tg

1 AISE

Demo Function Mode 2010/02/052 Xt 0l EBAHRH &2S
31 : DFM |0 : H2ESS 9*.:.

1. HZ2ESS &AE.
ROEBO | 49
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PN ST ™oz QF Efel MFOI)|

B ST Z2E2 Moo 228 282 S ZFotH ZE2 Bl et 258 €
JlE HetolE o sz &8 ELIC
o Otcil clAER sYs 249

ZH B 280" BE F10otH FHAIL.

Leal
o
tou
rz
It

=C &£o
— S

g
4N

C2 28g £+ AsULCL 0 =2 "HOISO

o =
BA T

m g 330
|

SEA55A / SGA55A / EDA5S5A / EsAB5A

m 330 U

ST HL HL ;
I I L — {8 HEo 2H EHY
| L — — oBiW M=o BH B
L — — — gy
B 2H EIY TABLE

A | pgy | Feedback Sensor DSP
Type I.||EIE}I\|. Qg =2 |82 | 22 Encoder | Analog | 25 (HPM)
no. a =STT & max

(V) ['(W) | PPR(QEP) | Hall 2406 | 2811
00 |Maxon RE-max29 DC 24 22 1024 1/100 | 8790| @ ([ }
01 |Faulharber |3257CR oc | 24| 83| 2048 1/100 | 5900 @ | @
02 |Maxon EC45 Flat BLDC| 24 | 50| 4096 1/100 | 6700 ® | @
03 |Maxon gg Powermax | g pc| 24 | 100| 4000 1/100 |17800| ® | @
04 |Maxon EC45 BLDC| 24 | 250 2000 1/100 | 9090| @ | @
05 |Faulharber |4490 BLDC| 24 | 200] 2000 1/100 | 9550 @ | @
06 |Faulharber’ |3564 BLDC| 24 | 100 v | 17100 [ 11300 °
07 |Faulharber  |2057 BLDC| 24 | 60 v | 17100 [ 26500 °
08 |Faulharber |4490 BLDC| 24 | 200 v | 17100 | 9550 °
09 [Maxon EC 90 Flat BLDC| 24 | 90| 2000 1/100 | 3190 °
0A |Kollmorgen |R8EH 01212  |BLDC| 24 | 181| 4096 1/100 [ 18000| ® | @
0B |Komotek DANQ-01EFIN2 |BLDC| 24 | 100] 10000 1/100 | 5000 ® | @
0C |Kollmorgen |R8EH 01211/13 |BLDC| 24 /;85 8192 1/100 | 18000| ® | @
0D |Kollmorgen |R8EH 01210  |BLDC]| 24 | 241| 8192 17100 | 12000| ® | @
0E |Kollmorgen |R8EH 00511 BLOC| 24 | 52| 8192 17100 | 28000 ® | @

90 3810

OF |Maxon RE35/40 DC | 48 | 42| 4000 1100 | 3350| ® | @
10 |AMTE 28 |- BLOC| 13 | 80 - dé%'ffl 1/100 | 6700 ® | @
ROBO
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Chapter 6. 28 & ® I20IY &3

11 | Maxon EC45 Flat BLDC| 24 50 2048 1/100 | 6700
12 |[Nano Motion |Linear 2H 60000 1/100 | 3000
13 |HAE - BLDC 4000 1/100 | 12800
14 | Maxon ECI0 Flat BLDC| 24 90| 72000 1/100 | 3190

¥ 2 HOIS2 DM BA== 46 8 gt0ILl &10GHAIDI BHELICH
B < HOIS0l 8= ZH2 ZR0l= Ot &2 =J|st ELICH

og | 22| 2g | Feedback Sensor OspP

RPM
2E RI=ZA od Hot =2k 22|
8| W | W fncoder | Analog (max)| 2406 | 2811

PPR(QEP) | Hall

OB

~

Faulharber |3257CR DC 24 83 2048 1/100 5900| @ o

E5 2H Et0l STFFFF/STFFFE 2CH &l 8&FEH PWM F=Dl= 10us(100k)2 &F ELICH
@ M HoZ HAIE 2406A ALE 229 Z2 BLDC MEE(IRMCK201) &= 24l s+&ELIC

m HIOIZ0 8= 2H Erg] ddobI

B ASols 2ES DM A0l HOIS0 = A OHS 22 Ao MO MRADIES 2F50i0t
SILICH Of2is HIRC BAZ 1024, 2%H| 1/50, WSS 5900mme! B X0l CHE G LICH

H Z2H0 M8 Sgotl]l ZHE HSAIIIXN A2 &EH0IA &3 JHAIGHO OFELICEH.

g3 &9
1 | STFFFF; MIoi OretOle 21&80] Jtsst et2aez2 & &LICh
2 | EDA5S5SA; 2E LWetHEHE factory default 8t2= Hi&ZLIC.
3 | SEA55A,0400,0400,0001,0001; |4Xbl st ADH EBASLE 10242 EFHELICH
4 | SGA55A,50,50,5900,5900; 24l 1/50, = HXS 5900rpm
5 | EDAB5BA; Of HEOUAM dH& OetHEN TE =JI1stE & AISLICH
6 | SAFEOT1; MEdtele =42 MEFELILL
7 | STFFFE; MO Oetoleot HE X LESF 2H Ef2 =S FFFEZ H & ELICH
8 | EsABBA; SAXFE UIetOIHE MEELICH
CURE |5
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EN SA m™oz Hol =4 MO

m IR
B SA 2 MO0 AddressE &Xols HBOZ2 Daisy-Chain ZAICZ2 oizE 2t HoJI2 IDE
S20{5tH ELICH
g "wdo
B EsA55A
HEO T
SA HL HL ;
I | L — HMOJIS =A(ID)OIMH 16& 4 2t22 HAITI0{0F & LICEH
I L — — HMOJl =A9 22(INVERSE Hex)2LICH
L — — — gz
HEN AIE ol
B Ol2is MOIDIo =AS 3¢ioz A4S &5 N&o= DA OIS LICH
od g 2 24 0f Sy
ALL SAFCO03; Koi2|o D=2 3oz AFELIC
2 ALL ESAB5A; Oiel0lE2 XASLICH
NN SEASSA WHOZ AFM A MHOP|

B SEAS5A FE2 L6t 138 M ADH2 EA2 Pole Par=E &Fdol= FILLICH A2HY
A= QEP(4MIBY EA)2 ZFHGHHOF ELICH
SEAL5A ZE = EDABBA; FOI=OIE ®=0l Jts&LICH

Pole Pairs== DC2l &= Cl

=2 Al
=2 =2
2

wi

[

|
00

02
fon

gd
ES

|
-ID 0
i)
°

m s w3
|

ST / EDA55A / EsA55A

m 330 U

SEAS5A , HLHL , HLHL , HLHL , HLHL ;

I I I I L 2F 22 NUMBER_of_POLE_PAIR=

I I I L — DF 12 NUMBER_of_POLE_PAIR%:
I I - — — SF 29 15/ 4 ANDH TBAS
| L — — — DE 19 13/HY 4T ADH BAZL
L — — — — &0
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Wl SGAS5A BEoZ Hiof M4 MO

mIe

B SGA55A Zdz2 ZHHl, ZEC 2l Jd=5ZE £Fols SEHYLICH =0 d8EES E2 DC
ZE 2 BLDC ZHO et PWM =D TtetOlE 2l ScaleOl TH222 F2|6HAID| BHELICEH.
tSELICH

ct
B SGAS55A ZE 2 EDASSA; Z2E S &Ee Ol=0e HE0|

2
[
=)

m s HE
|

ST / EDA55A / EsA55A

d380 X

SGAB5A , di ,d2 ,d3 , d4 ;

2H 29 = H=Z(rpm)
I I I I L 2406 : 1000 ~ 32000
2811 : 1000 ~ 60000

2H 19 FUH=Z(rpm)

I I I L — 2406 : 1000 ~ 32000
2811 : 1000 ~ 60000

| | L —  —  9H29 2=HI[1 ~ 2000], 1002 T 100 : 19 Z=HIE 90

I L — — — 2FH19 Z=HI[1 ~ 2000], 100 T 100 : 19 2=HIZ 90

L - - - — gz

230 A2 Ol

B SGAB5A ZEQ ME0l= 6.222 "HOI=W &= 2H EI EFHoIDI"E ZDoIMAIL.
B SGUHA Z=Hl= HE5| 9= LO0LE S0, & 223 10022 &X6HH ELICH
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I

m
%)
02
o
rlo
4
O
tol
HU
[
o
4
un
H
fol
_O'ﬂ
N
£
o
-
o

Q

c.
k=
x
>
0/
_O'ﬂ
fr
P
Bl
o
»O
EU
&l

b time thresholdE

m B30 XH

Sl dl ,d2 ,d3 ,d4 ,d5 ,d6 ,d7 ,d8 ;

| | | | | | | L 2E29 MFIZUAIN AXHAS holddHII DX AlZHms)

[ I I I I I L — Z2H19 AREDAN AXNBZEE holddtII DXLl AlZHms)

[ I I I I L — — 229 MRENUES 5IR6t= A2t Tl D= HIS(1~10)

[ I I I L — — — Q2H19 B8&NE §85t= A2t GHl 1= HIE(1~10)

[ I I L — — — — 2H29 MRXENE 585t Al2H(ms)

[ I L — — — — — Q2H18 8z 585t= Al2Hms)

[ L — — — — — — 2Zf2 d22/91(0~1638)

| L - - — — — — — 2H1 d522(0~1638)

L - - = - — — — —Sigu

B 1 A

B A HODI=E 220 @el J0I0t T2 822X MES AF26H)] 20 SI, Sw HES AIRE mols

1A SH&ots IietDIE 262 HIAIGI0! AFEGHO0F BILICH Y™ 2IAE 222 &5 =2 oA

gHerLIC

B 22E 1A0 oHSotsE &t

1A = 40.9 bit/A (DC2416-SIH, 2011E48 0/ RMWILLREH =HE)
1A = 81.9 bit/A (DC2408-DID/SID, DC2416-SIH)
1A = 409.5 bit/A (DC2402-Dll)
B DC2402-Dll of H=RC HAZ 2H DY S2S2= ANMFE A2olH 8F 292 Hg8
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me
B Sw TS MOA AEots H2O 2|92 AAGts HYAROULICH MBS AMESHH =24 X,
=T HOE ot 220 AMEots M2 XUXE EFELIC
B HOJISHA RHZ 52= 2SS Mg 4 AsUC
B 22 AHYS SI™Y B2 FXGNAILR
m ™ "33
B S|/ EsA55A
I T
Sw di , d2 ;
I I L 2H 2 Mo&E=2/9 (0~1638)
| L  — Z2H 1 HMo&=212 (0~1638)
L — — g3

B 330 A2 o

1 al ot 10AZ & CH

Sw800,800; 2H ALl s2= 872/

rz
04
o

ujo

I.

ol
]

t

2 | EsAB5A; SMedgts ME
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LN S0/Sa/SR/Sr WO Z HIOIMSHHIE] AXo})|

mIHe
B SQ/SR gge 22 BH1/Z2H29 HMOHIIHEHE €32 = AsLUICH
B AXN/EE/EF WAL PID HesS 8838 = AUSLICH

M Sqg/Sr HFELM AHLIZES 50000/inverse gain(SQ/SRgHE 20| &LICH

§

m B30 XH

SQ HULHLHLHL , HLHLHLHL , HLHLHLHL , HLHL , HLHLHLHL , HLHL , HLHL , HLHLHLHL |, HLHL
HLHL , HLHLHLHL

1st long word MOTOR1_ERROR_SIZE_LIMIT

2nd - long word MOTORI1_INTEGRAL_START_ERROR_SIZE

3rd - long word MOTOR1T_INTEGRAL_LIMIT

4th - word AXMOA MOTOR1_INVERSE_OF_P_GAIN
5th - long word SIXIHOAI MOTOR1_INVERSE_OF.I_GAIN
6th - word AXHMHA MOTOR1_INVERSE.OF_D_GAIN
7th - word = XAl MOTOR1_INVERSE_OF_P_GAIN
8th - long word ZHEHMO Al MOTOR1_INVERSE_OF_I_GAIN
9th - word = X0 Al MOTOR1_INVERSE_OF_D_GAIN
10th - word I MO Al MOTOR1_INVERSE_OF_P_GAIN

11th - long word & FJHOAI MOTORI_INVERSE_OF_I_GAIN

N ED A

B AXNMAAN=E SQ/Sqg E£= SR/Sre 4/5/6¥1M 2, =SZHMOAIGE 7/8/98M 2, ERMAHAIMN=
T0/11EI 2tS Bdoll =8 ELICL (10/113HM 2t2 AX/SESHOUAINSE AAESELICH

B 222 £F3tE INVERS HEGES 1/222 =01 oig A0l 2812 HES SELICH

HOFStL, SQ7?; , SR?; S AISolM SMAS AHHUHAH =4 Hi3

=
[0
v

Iz

I

i

0.

rr

4 Al
W S0t &E0AM HS US =018 2HAS0I & = UL F26tAIJ] HHELICH
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B 330 A2 o

dd0 44

1 18Q% S elgt #el

SQ00005000,00002000,003E8000,0100,00000200,0080, _
2 clEE0 2 SN Aelgt
0080,00000200,0080,0080,00000004;

SQ00005000,00002000,003E8000,0100,00000200,0080,
3 ZZ MO AL P-GAINS 281 2t3 SItAIZITH
0040,00000200,0080,0080,00000004;

SQ00005000,00002000,003E8000,0100,00000200,0200,

4 AAXIHOAILl [-GAINS 1/4812t2 22 A21TH
0080,00000200,0080,0080,00000004;
5 | EsSAB5A; S Helgts HESHTE
B AXHMOAl PID MOl 2AHA (HOFI1= 1ms)
400 1 =K 3200
current_cmd = ——e + ———— > & +——— (& —&4)
KP 2*KIT& ™ KD
current_cmde  —current_control_limit ~ +current_control_limit - E®I2 22 HSEHD, JlSg2
-1229 ~ +1229 o, 2mQe FHESZIAHMEES M= EL -15A ~ +15A0 diEd.
current_control_limitel 2Jls Sw HHEONHZ &EXHolld HES %= US. KP'/KI'/KD'&= SQ/SR
HHANWZE ™ot HEE £ US.

® e, = position_set — position
@ KP™ = (PPR*50)/ PWM
@ Kl =(PPR*50)/ PWM
@ KD =(PPR*4)*(V, . /60)/ PWM
@ J1=2u9ls dAHO BAE 4¥ st 3t
ARSI 2E BHHIHY O, 59A2 MRS M
QX QRIF 200msSQF 2H SHHIAY [, 15A2
@ ol J1=#= A=ote 30 RPM(Vie) o2 SIFE [, 23A9 MBS HEots 20l HYE.

PWM=600, PPR=2H 138 AIS 4MbHE ANIDEH EBA, Vmax=—?——‘?'—8}£|EH§|&ﬁ—.“—E
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7. =H TS

HOZE MF

W HoRE 4F 43
B ORODIS MO PAS AW / SEXO / HEH £

HAO | otetole &9 =\ gt
02 : AXMAZE (inner loop EFHA)
05 : SZHOAHZE(inner loop BFEHMO)
ot9l HL [2E1] b
SM HLHL 07 : MEHHR2E 0000
A2 HL [2E2]

OF : AFQITH RIXIHMA (028 AXHMAZE ALZ)
00 : MIGE2Z= OFF

SM ? S 2C AEZE sol
HAE( Eu

SM HL HL ;

I | L — 21 2Cc

| L — — Qg2 2c

L — — — g

Me Enable / Disable

mME SE A
B XI0DIS 2EES ON / OFF AlZ

g0 | metole &9 =gt
KoiD12l 28 &S ON Al
PE HLHL 0000
Mool 102 &8t ¥ [ex]IDIt 121 MOII PEOOOT;
PE 7 SN AE dthE &Y (28 0l NIl »S = board address &)
PD HLHL |[MIO2Ie 28 &= OFF AlZ

280 ZH

PE  HLHL

| L — MoiJlel FA(D)OIOI 1684 222 HAIT0I0F BLICH

L —  — 3y
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(=)
=

o128t AXIHIO

L EESEN] o
B PA/PB/Pa/PI/P1/P2 HHEE OfcH O 20| SS Yoz MHAE =L Ss HHOoZ AAE JI/
AN C= Sa HELZ AFE JH/ZEEEW T2t Point to Pointg OlSote Y™ ALICE
B PA/PB/Pa/PI/P1/P2 BEES Z2H & HEH 2H 80 e Miet: oo =2t Hols JIsE/
2ZEE/AEEO )| 2 SERAX US Yo2 EFHE £ U= dAS Js=S HBELIC
EE i—gaszl Zxa I}\ i R
[pulse] & m g01o10) 252 s P o NN
P ! o .| PA/PB/Pa/PI/P1/P22
P o E£3E g s%a; [pulse]
=Bl  Oldsol nas
8 P RIXEER [pulse]
——5r==5 — - - >
; ST P L [ A2t [ms]
| HET20 SEE S8 220/, /AS B
! A2+ Ss wo@ AF g 2 UsUT
v & Sa PR N ] s 8F &
i 4 USLICH 2
/jxlﬂ [ms]
m E 33
WM SM/SS/Ss/Sa/PE/ QP
w0 AL Of
H Ol E2F 20l =MUz ¥¥gsS 2=6tH 2H 110 28 28 22 50000/1000002t2 //AXIMOAHE
AAIGHH Ol Hzx P29 £ = 1000/2000rpmO0l 12, JH/ZEE 100/200ms SQF =8 ELICH
g230 &9
1 18S81000,2000;" M R2HO 0S5 E Z2H1 1000rpm, 282 2000rpme 2 & & EHLICH.
2 1Ss100,200; oH2E 2219 AlI2tS 261 100ms, 282 200msE &A™ &HLICH.
3 |PEO00OT; Servo Enable [ID=12 JI&]
4 | SM0202; =1 FXMA 22 E&FELICH
IR HHE=2 2E1 5050000, 2E2 51000002 &EdtD SA 201 HAIE
5 | PA5050000,5100000;
LICF. 5000000 O] &&IL|IC}.
6 |QP; S ZXNEE2 &0lote B HYLICH
ROBO
CUBE | ik
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[Z1] SM F&Eo Z<2 Dk SM0203; 01 CHH ZEH10l 038 AXMOUHISE(EZMA Jlgte]l /XM Z
LD, 2H2I 028 AXVMAZE(EFHMODIEY AXMOA)2 HAFHELICH SS HHE9 A=
grof §S1000,2000; OIUACHH ZE12 HH-2F 550 1000rpmOI 2H29] H&H72H £20t

2000rpmLICH OIXME 2MEE MOJI2 22 2 SE00t0 Wetilee =AMt 222 FE0

Hoi2 = =0l B ASIUAR.

m A AR

H S0 et QP "QV:" "QC" BEeR 22 XY &5, dF]E Holg = UASULHL
B Z200 W2t "QEA55A;", "QEABAS;", "QESALA;"F @ S22 Encoder EA MtOIHE X=JI1&E =+

A

Bl 'SS"%t 'Ss" HFL=Z £LHE IIctOIEl= "EsALSA" BHLX EEPROMOI MEE = ASUICH

H HOA JH/ZE Z2MYP2 "SS" + 'Ss' L= 'Sa'3¥ez HFEY > USLICH PA/PB/Pa/PI/P1/P2
AN AIEREE JH/ZE Z2OE S OHE Ot £3E JH/2s 8% 280l hsSUth

H 2MEE MO B2 "SM0502;" XME 2 g & UASH "PA" HHQ
mtetole £8 888 HMUHZEQ Oolgz g+ LI
HE S0 "SM0502;" BHOUE AtEot0d 212 028 XM, 2E2= 058 SZMHOUHZERZ &
AEHOIAM "PA5010000,5002000;" & A &6HH ZH12 ZXIEE 10000[pulse]2t2 0lSotl, 2H2=
2000[rom] 22 SIXMGIH ELICH 078 REJCHE dMRgtez A3 LI

B AXHNAHEEE S=otd® SMHLHL, ZE0HZ 002 Mo 2EE HEi6H1), POHLHL HE U2 off
BHOEEZ2 £HE disable AIZIEH ELICH

0
[l

[¢]

[Z=3] QEA55A; 2E(1)(2) @5 RESET
QEA5A5; 2FE(1)8F R
QE5A5A;  2E{(2)0F RESET
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m AS IR
B SV ZIS Sa YHOR AFE JyAS D2NAN HetA T2 MOl ots FFYULICH
=z A
m— E O rpm
[rpm] o oo SV/PA/PB/Pa/PP/PQ/Pp/Pa/p
— Aoie e A0 2B == 23 [rpn]
JH/2=50| D=
pIP=Et =T HF3 [rpm]
A2t [ms]
IS /AEEE Sa FEHZ &3S
m g 330
B SM/ Sa/ PE

m 330 A2 ol
B ool ES 20l 2A0R gEs 9

S LICH

tH Sa2 HAHE JN/USEE SVE H8FE =& [rpm]2 SIHGH

Ol

&3

082
om
=)

100ms &

2E1C IS5 100rpm 23 % 100rpm
2H22 JtES 300rpm 2% 200rpmel
1 |Sa100,100,300,200; JIJIE *= I/ASHES 8FELICH
[rom/100ms]

(%0] 8ES 1292

At 1000,1000, 3000, 2000 rpm/secIt

rio

ELICt.)
2 | PE000OT; Servo Enable [ID=12 JI&]
3 | SM0505;F1 =CHH 2E2 EFELICH

2H12 HEE 2000rpm, Z2H22 H5&E -3000rome =z & &GH,
S Al 2SMAl ELICH

4 | SV2000,=3000;

[F1] 048 =ZHOH 2E= 2AXHMOAIIES HZHO0IH, 058 HZHOHRE= EFHOAIIBHS
ZZHO0ID, 068 EEHOUHEE= PWM dutydIOIE D182 8 S MO JLICH
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m S e
B PV IS JI=XO=2 SV B0 O8t ST MOl YAD SAHUCH
o 80

=
H rH

SV/SM/ Sa/ PE

m 330 ALE Gl

B OlcH HE 20 =AUZ Ed8s UE
S LICH

tH Saz AFE JH/LSKEZ PVE H#F8 £&[rpm]Z2 3I&GHA

OII

082
om
=)

| s

100ms &

FHE12 JIEE 100rom 235& 100rpm

2H22 5% 50rpm 2= % 500rpm2

1 |Sa100,100,50,500; JIJIE *e= I/LLHES 8FELICH

[rom/100ms]

(x0] &8 1=2H22 2463 1000,1000, 500, 5000 rpm/secIt

ELich)
2 | PEO00T; Servo Enable [ID=12Z J}&]
3 | SM0505;%! E=CHH BE=2 A3 LICH
4 |PV100,100,334;%% DH1,28 HEE 100rpme2 & EHLICH

[1] 048 ZHSHOHRE=  RAXHMODIES]  HZHO0I0, 058 SEMHZEE AJHOAIIE

ZZ MO0, 068 SEHOOHE2ESE PWM dutydIOIE JIEteZ 8 ST MO LT

[2] checksum2 PV EZO Sl S =&t =3t At0IQ ') 8 ZEG6HH e EXt2 ASCIl Code
@S 25 Gk g0l EUCH ?f 22 Ol otcHet &L
[100,100] = 49(1) + 48(0) + 48(0) + 44(,) + 49(1) + 48(0) + 48(0) = 334
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B
(@))
D
(aqp]
08
ol
o
=)
0l0
ro
:|'|i

HO(ER HO2E)

B SC Z8ez 43 8Jgt= /AG=S MO ot JIsg UL

a5
[bit]

SC/PA/PB/Pa/PP/PQ/Pp/Pa/p
PSS A% JF &

-
>

A2t [ms]

H Otie DEE =XHC=Z MEotH ZHS HFE 0.5AZ RXot=S Mg = AsULCHL

| 2120f | oo
1 | PE00OT; Servo.Enable [ID=12 JI&]
2 | SMO0707; HHEEE M 2=z EFELICH
3 | 8C41,-41;F" D2E19 FE 0.5[A], 2E29 MFE -0.5[A]2 &EHSEHLIC
[Z=1] SCdddd1,dddd2; DC/BLDC Motor2 MFHMO HHOIH, HHN 2lAE EX olMAIR

N A1 A

H EA MOl 220 et 3210t GE dFZX MeES AHEsIl =0l
Ol oiEot= WetDlE st= Aot AtEoHOoF &L
gHerLIC

W 'Zr" FEo CIEHE B 4B M0l 02022 M= 1A0 SHEot= 30l 81.9bit/A, 05052 M= 204.75bit/A,
OAOAZ M= 409.5bit/AJLICH clEZe 20l FXels 2MEe AFZAME/0LD FHol FXel=s
e dFLAUME ASLICH HE SHAM 2IE B0l 0A0201 2mQel S/A4MIAXXME0l 210,
10meel /4L XNME0 220 XA A= ALLICH
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[ =]
PP/PQ/Pp/Pa/p HAE 02t AAIZH YXIKIO]
N As R
B PP/PQ/Pp/Pa/p ¥EE 0I88 {/AXMOA A2 ZHA 2ms ~ ZO 1000ms e FIz Yy
MESt=E MO ZAALICH FIEHCZ AE |XBE A2 LHMOUHIINM 1ms SR 2 interpolation
ot |IXIMO M AtZ&HLICE
B SAEZRH MEEH= g2 )= 'St YU E AIESIH 243 = USLICH
B PP/PQ/Pp/Pa/p¥" Y&l AR0s X9 Jix/250/L SZHS0l 2ETX LI R0 SAENAM
Ol Zotst BHUS HSaN 02t SLICT
B 2 M2 SEU EFMHH 2E2 8301 HOUHUCHH, PP/PQ/Pp/Pa/p B8z F&ELe g2
X FY 0| OtLl2 £&, 85 FH 2= MOAHIIIF A ELICT
B AHOHIIHA Pp/Pa/p EEQ returngte "Sr'dgdg XN&EE =42 H43H0] returnE LICH
[Z1] FES CAN S& & g0 LIC
PP/PQ2l Iet0lEH= 10& %=, Pp/Pa/pl Iet0lE = binary 2t&LICH
= CEE
A= moplel
L : i i
[pulse] PM/PP/PQ/Pp/Pa/p i
OBt AXIZ A [pulse]
©8 5182l X F 2t [puise]
Al2t
i : [ms]
s 20 S8 A2t Ims]
W ud 330
W SM/St/PE/SI/PP/PQ/Pp/Pag/p
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B AN A2 Ol

H Ot 1 ~ 4Y HEES =XEez & = o8 WEE Bt SAELITH

1 /8t10,10,3;=" SAEZRHS YN =& FIIE 10ms2 AEELICH

2 |Sr7108,7109; Pp/Pa/p €& ASAl 2le 20X at= OB =48 SF&LUCLCH 2 O
O0lE2l =4= Map Code HE ZIGHNAIR.

3 | PE00OT; Servo Enable [ID=12 Jt&]

4 | SM0202; AXHA ST =2 AFELICH

HANH2Z O|SoHOtE AXIgi= d&otl] SA 25 MHAELILH Pp

PP5001000,5001000; £= | &2 HRO0l 4C4F28= 24bit binary numberE 22t Jt2l2I0 OHXI2 1byte

° PpACAF284CAF2879; 79= ¢ W2t0IEl 6byte &2l Inverse Check Sum®LICH Me2tM Pp €3
o =20l Pp;E ZE8 & OOIEH== 10 byte2LILC.
St2 £FE F=II0iCH Jdte EZX& g2 metllez ot 58 &= ¢
® ds vrssLUt

[Z=1] st 10, 10 , 3 ;

| | | | SO OIal ok SISHAYLICL SFE 34 014 AEOZ SAT E
= 0] 24AIAl DFXI2E H& 24 YO X2 =L
I I L — PQ/Pg/p &2l Update Z=I|(ms)
| L — — PP/Pp/p &2l Update FII(ms)
. PP/PQ/Pp/Pa/p BEE Update FJ12 SO DiAlC oA GEHE &
=gt
ROEBO | 65

CUBE
Preliminary Rev. 12/27/2010 Copyright©® 2008-2010 Robocubetech. All rights Reserved.



PP/PQ/Pp/Pa/p ¥

o AHS e

PP/PQ/Pp/Pa/p

dE0ts MO &4

o

re

d 8301

SAEZRH HEEHE BEO

Chapter 7. 2 1S

ZIH 1000ms &2 FII2 FES

USLICH

W SM/St/PE/Sr/PP/PQ/Pp/Pa/p

g0 A ol

B ool 1 ~ 48 BEE =Xz dE5 = 50 WMES vt SNSLUT
AN a9
1 [St10,10,3; SAEZREHO YN =& FI|E 10msE & X LI
5 Sr7108,7109; Pp/Pa/p ¥8 ASAl 28 2F0X ot= O0IES =45 AFELICH =
HOIEH2 F=A= Map Code B2 SN AIL
3 | PE00OT1; Servo Enable [ID=12 JI& ]
4 | SM0505; HMAHAZREE &M 222 ZFELICH

rr

PP5001000,5001000; =

AAZIOZ 01 SHHOFe HEgt™'s &S00, SAl

252 MAIELILH Pp
HR0| 4C4F28= ?24bit binary numbers 2

gdg89 2t2t Jtel2I0 ORKIet

=

Pp4C4F284C4F2879; Tbyte 79= ¢ WctOIEl 6byte &2l Inverse Check SumLICH etA
Pp H&ol B=R0 Pp;E L&s & HOIHa= 10 byteLICH
St2 AFE FI|0iCt |Adte EZX& g2 mel0IEZ ot 58 g=59 Y
° gg B=sELt
[Z1] SMO0505; HEe=z £ HO REQ &2 PP/PQ/Pp/Pa/p HE 2l ©el= romOID, TH2t0IE S 240l
50000002 M &= OrpmOlD &2 Ofeli et 2&LIC
B =5 & > 5000000 : +&so2 A
W =5 g3 < 5000000 : -g&Fez 3N

12
Ok
K0

= SP dgcezZz

0oL

X.I PNE=13

o =2

|
o
<
02
o
02

Ol
2

02

0l
EEPROMOII
2H 1/29 fIXgHez 74

c

o] =
=

A
- M

EEPROMOIl NZ&ol =2 Position@Z 0Olsole HEoz BRI

0

24Nl

JHO| ZQIEE= 2049 32bit AXIE (

]

eIES JH=&= =0 1924 LICH

LICH
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B SP / EsA55A / SM / PE / PM / PME

W 30 Mg

B Otdie HE=2 EXNES 0l MEe = Jots EZUENM ZENK HoH& A2t 2tHSZ 0lsot
FLICH

340 &4

1 | SP0,5000000,5000000; SP gdoez EXE HdOolE 82lg LIt
SP1,5001000,5002000; SPOOI 2E{12 ZEXI& 5000000, 2E22 E XA 50000002 A2 gLIC.
SP2,5003000,5006000; SP10l 2E129 ZXIA 5001000, 2629 ZEXI&E 50020002 A &HLIC.
SP3,5009000,5008000; SP20I 2E{12 EXI& 5003000, 2E22 ZEX& 5006000= A2 &LIC.
2 | ES0C00,0300; SPz A&E HEOE [HOIeHE EEPROMUI M&EHLICEH.
3 |&8& RESET ESAS5A; 8o M&EE HOolEHsE && Reset & Z0 HEE LICH
4 |PEO00OT; Servo Enable [ID=12 J}&]
5 | SM0202; SM Z@E2o2 029 /XM BEEE HEIELIC
S XM "SPO'Z 0lsotd 1x2 Al2t2tA2o=2 SP1, SP2...SP5JLHXI
6 |PMO0,5,1000; _
Ols¢&LICh.
S RAXIUA "SP7"'2 0S50 1x2 Al2t2t2A2 22 SP8, SP9...SP207HA
7 | PM7,20,1000;
ols
8 |PME; PM 2 =2 G M ELIC

Al Ps B82E & 3 X A3
N IS e
B PA/SV/PP/PQ/Pp/Pa/p S0 28 28 MU = 2HE EX AIZLICL
B Ss &= Sa EA00l 2o €8 252 X SLICH
B AXNO = X : &2 AXNFH o HdE5EZ ZH0610 FXSLICH
=M & X 2 8 S=2H Holld ZHEZ 2500 EXELCH
dFMO =& X dRgts 022 M 23Ut
m e 330

W PA/SV/PP/PQ/Pp/Pa/p
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B AN A2 Ol

1 | PsAB5A; 2H 1,2E 25 M2 /AXOA 2= AAIS =0 X AIZLICH
2 | PsA5A5; 2H 12 M2 /AXAM 252 AAIS =0l X AIZLICH
3 | PsbAbA; SH 28 M /XM &52 AAIS 0 EXIAIZLICH

Pl ¥¥OZ AXIMIO Ob)I

o IS e

H HENE
N
=
[l
0
=
=]

W PI/P1/P2/PE/SS

B EE0o A2 o
B oo A2 2E 1,2 25 100EA A 'SS" HHAWZE 848 =& ££2 0|Sot= Ol M LICH
g230 &9
1 18S83000,3000; SS Y&EO=Z Point to Point 2t OIS =S & AEHLICTH
2 | PE00OT; Servo Enable [ID=12 J}&]
3 [ SM0202; SM ¥do=2 028 AXMON 2= AEHSHLIL.
4 | PI100,100; 1,2xE 25 3000rpmel &2 1002 A 0|SELICH

B Pl ZEo 3R 2 XMl Al FIOHAEQ HA0| 2R6H0 Z2H 1MHE & o 150us B2 XH0| Lt
&= ASLICH
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GH/Gh HHEE 0|23 ANSY

N As e

Ol

B 2012 2% dANet 10He & HE AIEe & S&E =dgLt
H cIUHAHE LSxA(+), LSXC(-)0l & HIME LSxBOl H25t0 ZH & s&HsS A48 LIt

W g3g0

W SM/SS/SI/PE/Ql/PR/GT/Gt

SS EHOZ Point to Point 2+ OlS&&EE & A& LIC
HIIM 2E12 £EHHZ2 3000rpm, 2E22 & HE S 5000rpme LICF.
GT dgoez 2|8/& AR OFF/ON threshold& ZE10l= 2.25V& ZE?2

1 1883000,5000;

2 | GT225,75; = 0.75vV2 HFELULCH (OIS BHROX & et ZR6M, thresholdat2
ESA55A; HE 022/ EEPROMOI M&EE = UASLILCH)
3 | PE00OT; Servo Enable [ID=12 JtA ]
4 | SM0202; SM Z3oz 028 XM 2 & SESHLIC
GH 282z 5 S&Z2 AL
5 | GHO03,11,0,0;=" %, _ e i o .
1,218 25 +HEo=2 3MGIH & fIX EHotn & /AKX dE = 34 0=
elol ARl ELICH
6 |Ql; gt= Q1 Z8o=z & SZ2 AEE THELICH
GH 03, 11, 0 ,.0;
| | | | L DE2 & dA &0 & S4(GH : 0.01° resolution, Gh : pulse)
[ | | L — 2E1 & 4N &2 & S4(GH : 0.01° resolution, Gh : pulse)
| | L —  — B ST Al 2 — Q:(-)ersF, 1i(+)ersr
I L — — — 2 sS% 2H &% - 01:2H1, 02:2EH2, 03:2H1
L = = — - = SX oo
Z2 D
B 2 S 50 & s X5t AdiAE PRO00T; HHES AE6HH ELICH
[ | S22 S| HE0Z AT Yl UHOME 8 JISolH 25 BRE Hols B3R A & S5
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(HEsoz £ SHE ANESH E2 (R £ SHS MEE HR
LSC(-) LSB(HOM LSA(+) LSC(-) LSB(HOME) LSA(+)
-, .'"<_-
(@21 = Al(— - 4 * - 2 Ml (—
SA(-) ( ) !faA( )
‘ I X 4 awﬂ}_/ _ =0 SA(+) ‘\_{ XA 2lAl ‘
(+)
He B > ,"<_-
(o-l-2) / (0
= 4—’—>
(223) o> ;
- | [ >
(Z5 ; \
ss ENE By
C B A C B A
= ST AKX LSBHOME)Y LSA(HAOIO SIKIES AS, (1)
(1] |E22 OIS S LSAM2I 23 HNE 2S5 S8 (JRFO2 0I5
= SHUICH (-¥EOZ 0/ = LSBHOME)J} 2ZEe g4 02 0/S
= ZNUC
¥ (UEOR B SMS AN AV A B MAGAY DUICH
m = S& HAIRX
A,B,C 28 dA2 ON 2t
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Akl GGl B8 olget #d=A

o

Ol

e

H Gl 22 242 e8! dAME AIZEStH & S&S =& LI
H cIUHAHE LSxA(+), LSxB(-)0l H2SD(1MENAM= LSA, LSB) 2H & S=2 &8 FLICL
W g3g0

W SM/SS/SI/PE/QI/PR/Gi/GT/Gt

SS EHOZ Point to Point 2+ OlS&EE & A& LIC

1 | SS3000,4000;
2E12 0IS3% 3000rpm, 2622 0lS3% 4000rome LICEH.

GT ZE22 2l8l/& AfIXI2l OFF/ON thresholdE 2.25Vet 0.75VE £ F

2 | GT225,75; SLICH (O1=28t2 U OX & M2t 2 R0olH, thresholdgt2 EsA55A; HE
HZZ EEPROMOII MZEE £ USLICH)

3 | PE00OT; Servo Enable [ID=12 JtA]

4 | SM0202; SM B3o=2 028 XM 2& SEdSHLICE

5 |Gl03,11,100,100;

Leig 25 (H)LE2Z 3HGHH (+)2E 2ol did BE = (gEeR
1= =& = IXIELIC
6 |Q1; gt= Q1 822 & SH2 HHE el

Gl 03 , 11 , 100, 100 ;
| | | | L 2H2 & dIM &2l & 4, GIE 2%, Gie 22 (QEP)
| | | - — 2H1 S diM =2 = 84, Gl 2%, Gie 224 £~(QEP)
| L=  — 3 ST A g8 - (g, (H)gs
/I - = — — 88X 2d €8 - 01:261, 02:2H2, 03:2H1,2
L == = — & s¥ 3%
=i
B = S8 30 &8 &= SAoI| foide PRO00T; BE= ASotH SLICH
B = SXS S HE02 ST €9 WHAMZ =3 IS5 |5 8IS HoUs F2 =A 8 S8
S5t FXaN guc
CURE —
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M GI/GI & ¥E™o| =ME

(B=22)
(B=R8)
<
(F=24) > ol
il 24 PPl R <
B AV A B
= =X AIRITIOH LSB(-)% LSA(HAOIO SIRIRS B2, (nsos
[Z1] | OIS = LSAMHY 212 MAS B30 Do S4 012 0l & =XE
LiCH
H(YEOR B ST AINE ASS A0 BN MABAI UL
[ = =& MHARX
A,B 2 dMel ON 2t
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Ct. G2t & dIMIF OFFE
L

W SM/SS/SI/PE/QI/PR/Gj/GT/Gt

W I A ol
B oOlHY DFS 2H 12 2F (HYFOER = SIS ARYS O B MM ZXECHE IHFG (+)
YHOZ SHS ARG B MAS ZXS T (NYBOE HMS SHK = WA OFF == =2
HAGD (NYEOR AXI| BAIFCZ 1€ 0S8 2 1 Xelol FXGHE=S sts GRS LICH
2 0f gy

SS HH2=Z Pointto Point 2+ OIS =2 EFELIC
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Chapter 7. 2 1S
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Chapter 8. FAULT X2l

8 FAULT A<l

RN e

d 880

B Q2/PR/PPR/EC/ECR

re

B FAULT Code®l HAI

B N == Faultdl 20 2/ oY Fault Codeldt HMOJI0 WEE =2 LEDE Soil ZAISLICH
Flash codectn ot0H, =4 LEDJI Ona Al2+2l Z0I0 Met 28 BRE 10X2lE 20/ctH, &=

1XtelE 201Ut

0
10 mlm

O£ =0f Fault Codedt 1221 H=20= 2 8 8 #I S & ZE0/H SLICH 22 022 Faultot
SA0 2t dR0le =XEH2Z g=oilM EAIE LU
B Fault 2YAl 1 WES =5t ?ol Q2 EE= AIEE == USLILCH

B FAULT 28Al 54

B Faultdl ZMst A2 HOHIIE =706tdH PR &
ServoE CHAl Enable Al2! TS M OF &

B HOJ| Fault 0= PR 288 0l8aiA 572
OFF & %= Faultel 2912 HMHE & AF&ct0{0F &LIC

PE &

o

= ALE20l Fault FlagE Clear st

B FAULT M2l ol

E

ujo
O
ob

SX = Faultdl JASLICH O B2 HOHI| M2

HH0o 4 ¥
1 1Q2 Q2; EdE ds5, clEE = HOIEHE =240t &M Fault &EHE HHEHE
> | PROOS: Faultot &det 3L St Jts@t Faulttll &totd PR ZE2= ofig 58 Al
, 01012 FaultE Clearg. PR 2&2 Itct0IEH= e HMOi212 IDYLICH
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Ct.
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Chapter 8. FAULT X&l

PN Fault MEj H

B FaultQ &&E Return code9 FX

H Q2 EH2=Z Fault CodeE =
GHI0IESl 2l0l= Otehet &Z&LICt.

i
fo
re

Qﬂ
[N
0
o
A

K& SHEHE JHE 2 WordQl Fault Codeldt Return &0, 2f

Q2 HLHL , HLHL ;

I I L Fault Code(2nd Word)
| - — Fault Code(1st Word)
- — — Command

B Fault Code Table [Q2 Command]

18T WORD [Q2 ,HLHL]

230 | bit | Code Fault &M =xAH RAIIAS EX

o oy |TREITEI)RER2(S1)S TS MOSFET

gateE XItole= fault _ - -PRHLHL: gd0z =
CME/BEE fault] o504 MEm S S #E. Tots

ths g
~MEE Fault
-HOD1e =IO 2L TS g, -9F 1/29 MOSFET -aE 28 M2t
SOl Aitering® 22 XMt0l FAN HOIEES off AlZ. 018t B2 /N HA
=910] TUAS [, fitering® Z2 Xt —pulsed M50l

o 11 ol ENE MerusY(Sy PR & KA%TEgFlﬁgg;te_kn|_fau|t_f|g Zomo e =
Hops, Jl=ae 8v) 2O MY s = yea Kol 222 26 0rE

Q2 JF EFE AIZHSY YHOZ &2Fts, -PRHLHL; ¥Zojz =

I3t 10ms) SO oixoz wasy ~HSEES 02F% cleard. | o g1
S o MESUCH
-t& 2 Fault
—HIOIDl RIS BY 202 A, @ ‘EE%E*O;/QAT—’%MOSFET HOU _muxin s =2m
B HOIEDt enable THUKX oS o0|ZE MES X

L g, TS =SB0 fitering® ST 23 -e1/20 1 A¥ZIEYES M
F0l 4HE FHZSHL(Sv B0l MOTORx_gate Kill_fault_flg | 238
2 HFIls, J=ue ) 20 any = MEE. “PRHLHL; Zzoz =
S Al2HSv BEOIZ FIIs, )12 | _xnsocs goz ceas | T OFS
10ms)EQ §i£02 2 [ MESLICH
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Chapter 8. FAULT X2l

-2E1(22), 2E2(32)2 WH&EZF Fault —AEN 9B FUEE
s o e M2 =7 =
MOSFET JHIOIEDL enable TIHRUS |2 off A2, = e85
2N HHESHE £20l o8 Aol _ HdieisaE SS7
ZUosds = eof
. - o _ag1/29) )} UP wOHe sw o
E disable &AlSJF 1.024% Sot0l & . a0z zlsiedzs &
Me 3A(S ZHN2 HFIs, J)=  MOTORx gate kill_faultflg | xore woy &
> % 2 qo08) o1y wam o MEsLD, B HER. - PRHLHL @02
237 s
-2HS stall M=20lct
-2H1(28), 2H2(33) Excessive o JIRHOZ FHEGID
Error Motsa. 12401 otul
otel 2 s3I
~MOSFET HOIEJt enable S0{AS e oo
6 23 H2A, ANDE0AE =29X2F, —PRHLHL; o2 of
ZCRCHME =AXERR, MREL 2l AEE HoY 2= o
SoHE BRI 8IS By ) /A ANNORE e on 1uel A%
gEo lma : oz sa JMS B ANE SASE peace gy
Il BHIIELZ 105, &= 1000 -05/06 £=2E0HAME & simoz oS0 JHAIE
= sc  gzmoz  amge M A ~9oU FoE 8.
-07 HEREWAE T3 _»
MOTORI_SPEED_MAX/5, ®gexe | 0/ H===0A SEU dsZEo 3
= Ool El)”%l' o - i =2
200 EE& Sl ¥Yolz &RHYEs = PRHLHL S=20=
7 | 33 |currenti_limit/2 bit)2Ct M= enable FA #Het= TAlL DI
S MEHOIM LFAIZHSX HYOZ & SE o« MU=t
Hots, Jl=at 10%) A&z 2 0 Seil= U= U2
HESLICH HeidEs&sS otk &
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B Fault Code Table[Q2 Command]

18T WORD [Q2

Fault &MxAH

Chapter 8. FAULT X2l

Continued

AL =
TOoS =2
s 9x2 Dise= & -0FXIY fault A
—OF K _
11 Over Curre_nt Fault(24), Over 00 GHO Mo pm & B AMA(SI o
3 o4 Current Fault Al2t M3 JHAl flag 2tS 142 ZO|HU X 02 &EFIs, =
-DC RHQ A2E= dYZ2H 2N | 2M0=2 5D = 2= 22 5000ms)0l XL
s2& ™, BLOCY ZRE ZINY JRIYAUS 1/102 £y, & S flaght 25
= =5 = C -BLDC 2E{o ZEL= = cleard.
o clrlE = = = ¥ ISPS|
HR(SI YR LB, =AU |02 zo e pLOC DEAION!
MOIDI0CH ChEXH S350 US) BLOH -|RKCK201S AI=EHA &2 o] HSRJM VER7S
SHFI LHFAL(SI 2 &3 = _ x
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22 5000ms)0l XLt
s2= M7, BLOCS FeE B3 IRIAUAS 1/I0= 2. |50 o 5 oc
o BT el el oL ax - BOC REO Bos g o oS fagd =T
o +EHAE Soll S0t Rt &3 cleard.
3 YAIL  HBYYUS o o=
MRS YB0E 2FIs, JIRAL {02 =o ~IRKCK201&  AtE0t
o . oro
HODIOHE: 2 830 US) 20 -0 Asain e L B B0 FH
5 ARSI BROIZ HFINs, JIEA BlOC DEMODIS ZLE v vER7Y BES
2 1000ms) Olat BUotAS W ME |current2 over K flg==1 © | B& 2| s+ &
LT s MBPloR o TAHES FEE A
gol= 8FHAHE AAIE.
-2E A
: 12 Stall Fault(35), Stall Fault Al RIS 01/02/03/0400 M
14 | 35 |[2ZtHI3 JHAI flag = & FAXNUWN 252 Il _oon mmoz g
~UAFAIZKSI HBOR HFIIS, J2 FOR 25 EGD A o=
=t =2 MEHUHM OHE
A2 1000ms) SOt WEZAHEUNA | =- S I
~HOI2E = |9 S.
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2ND WORD [Q2HLHL,

HOJI0IASl XX

Chapter 8. FAULT X2l

-2 E{1/2 Positive Position Limit Over
O Fault —alELI O\_}5—|§9§ 307:19
— _ _ 2 9ol =
~AXHONRE(02/08)0IM B ST _sco xx gs =5 FIAggs el
(+)Limit (SL Y02 &3 Jis) &3 Lt, ®3H &t= & 3
1 220 A = R0 NEELICH oz xD|3 &.
-0l AENDF OtLIH 0 22 clear &ELILCH.
-2 E{1/2 Negative Position Limit Over
2 FaU't _algxl Ol__|-5_5|9§ anj:ig
~SIRHMOIRE(02/08) M B SIX oo xx oS =5 ANg8s el
(-)Limit (SL 202 43 Jts) 43 Lt, 930 &S & B2
3 220 & & 20 AEZLICH o2 x=D|3t &
-0l AENDF OILIH 0 22 clear ELILCH.
-Q3; FEOUHE AME5HH
Oled AMEHE & %= U2
-IRMCK201 error _
. _ _ 0 0|2 ol&56t0d &2
4 13 —CUBE-BL SeriesOlAl Ol 0F ZMsH -E2Eo XX 9IS P
20| NEELICH o
-PRHLHL; ¥d¥OoHz =3
ts.
-RS232 SAIMAENAM Ol LMo -
5 8o XX 8S -0lef2l AEHE Y
2SS L SLIC
— EC?, BEUHE 2UHH &
-RS485 SAINEWA Ol 2ot _
Q2; 6 -8 Lo XXl 8S 0, oled 22AH0E Lok
S8 2deSLICH _
- 1 HlHE =FotdH
-CAN SAUMEUHAM 0ldIt LAMIIAS -
7 -85 XXl 8S ECR; EEOHE 2L &
£ LsLICH
-2H1(26),2E2(36)2 A& 202 _
-MIHHUH  AEG= _
8 26 |-SX Y¥YOoz. £3EH= HSZ2=9 _ ~HSH Ol AMEgole
) ) HdE3AJ|9 HMetaH(Swd _
bit22t bit37F 25 10112, Z2ES 4 _ | ®E230 Metgtel A
g0z &3g)s EX
o2t E b 2Q/ZR d80e H&ES & _ _ _ |19 swZEalz &A3E
HAGHH, JIEREE =
BCASMH REot0, 2H HA&=2|_ ez s=gds od
. N BotX ¢godH HIt 3
9 36 |2 =AE 20| ZT N2 &3 = A2 flagg clear Al&.
C 52252 =6t olE was. |
-840l MOSFET BREAKDOWN 2B A1 HEIAZE0|LE
VOLTAGEW &2t M) =02FH 1/29 MOSFET &2&X|o =otde=z
MO =015 Y S22 M, 2| HOIEE offAld. SIS 210|122, s
E1C] HIOIED} enable THUS MO -2E1/29 gl mlelileE &3dsie
10 17 | ®25t0, filtering® M Z2Z2& 20l | MOTORx_gate_kill_fault [SD & Sd¥HEZE Al=5t
M™M= MOFSET breakdown voltage(Z6|_flagg MEE. AU, MJABXE EZo
HHNZ S8 MU 1.25H)) BU | -&S2=2022 clear| 00t
AH HEE. (20108 58 222X 0|F | &. —PRHLHL; ¥3OH=z 53
o BYHU ML HEE) ts.
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Chapter 8. FAULT X2l

-ZHMOIIS Z2H-S bridgel ot
2 0led(18)

~HF RO

0

-~HFHO INR=1ela=
d=F3012 Hstegtel 3
JI0t sSw Z2Eoz &4F
2 ez =LY old
flagE clear Al&.

-ZHMONI ZHS bridgelOiA &
dots 220l HEEHUAN 2E Its
8t HelE Hods M NEE. (ZW ¢
g0l £dots L2 S SLHIE
LHF YA =IIXZ ot LEEE
22| 1HHE =1ct= AlZt0l eSS
2EgssHAS EE)(201048 9F22¢
It ol BRooMe H=2d)
-ZHMOIIS Z2H-S bridge2 ¥
2 0led(19)
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22| 1HHE =1ot= AlZt0l eSS
LEHSHASE EF)(20108 9m22Y
X 0lZ EANMAML HSH)

~ IR0
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2 ez =LY old
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Chapter 9. AIRA XIS3} o2

g A2 xisst o
RN e

W AIRA THSS DT30S

B AZEA USs Z280/8t MEXIE AE A M3ots SE0E MESH 0Olcl doE sHS

B XP / XPp / XPsA55A / XPT / XPt / XPP / XPF / XPS

M AIAA XISt T2 ™0 e

B A3EA X
B E5E =
B AN3EA USE o MlE
M3Ast0d bit15JF 12 M JHAIELICH
B AREA USS T2 02 0 10msOtth &S AIRA HH2EE =0t A3ELICH
B AN2A USs Z2O¥S Step-by-Step LE(CIHARE)2 A3
operation_mode_SWITCHZ2| bit14E 12 /SET 8t = EsA55A; HE X
XPS; HHEO=Z Step 25 AlMES AIEE = JUSLICH

&HLICY.
2 AZ25t0 W& E EEPROMOI M&EE £ USLICH
& EAl SX 8oz HFE operation_mode_SWITCHS| bit15Z

on Moo

tol
I 3 |l:|

2082 XP
2 XPsA55A;

for
I=

a

DW

|0

—_

M AIRAA XISt D230 =¥

B oy

B PORT_STATUS_FOR_X_CONTROL |Port2l ON/OFF AEHE JtXIL] U= 16bit H2Z2 M 1 &2 Of
10msOtCH 2 AIELICH

B | X_PORT_STATUS O 10ms OtCH PORT_STATUS_FOR_X_CONTROL gt 2 HAIZ[H
AMEA MO Z202 A =& JlsgLIC

B | X_process_cnt AMEA MO Z230 A'é”ﬂk’éi% HAlStE B2 A AIRA JHN

B | X_STATUS_FLAG AMEA MO Z230 2ot =&0| Jtsst 16bitel W2 LICH

B | X_timer0 O 10ms OiCH 18 EDJtot= EOIH YL

B | X_timerQ_period X_timer02| F=JIgtez M JIE3t2 100 ( Z'F_)%!LI Ct.

B | X_counter0 ANEAA HO Z2 03N AFZ5H| 28 IF2E Y LICH

PORT_STATUS_FOR_X_CONTROL

bit0 LS1A 0 Ol GND ©tXtet short AEHOIZ2 101 open AEHEILICE.
bit1 LS1B 0 Ol GND ©HXt2t short AFEHOIZD 101 open AEHEILICE.
bit2 LS1C 0 Ol GND ©Xt2b short AFEHOIZ) 101 open &FEHILICE.
bit3 LS2A 0 Ol GND ©HXt2t short AFEHOIZD 101 open AEHEILICE.
bit4 LS2B 0 Ol GND ©Xt2b short AFEHOIL) 101X open &FEHILICE.
CURE |8
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Chapter 9. AIEA IIS? =27

bits LS2C 0 0l GND SHAI2t short AEHOILD 101™H open AFEHRILICH.
bit6 MOT_EN_N_port |0 Ol Z2E{J} enable = AEH0IDD 10/H disableE AEHNILICEH.
bit7 OFF12V_port 0 Ol™ charge pump?t &==0/0 101H of fE AEHYLICEH.
] 0 0l™ 1620701 A0l 101H fault AEHLICE.
bit8 DISABLE1_IN_port
(CUBE-DC2402-D1x, CUBE-BL2402-DIx, CUBE-ST2402-DIx QI Z <08t HZELICt.)
] 0 0l™ 1620701 A0l 101H fault AEHLICE.
bit9 DISABLE2_IN_port
(CUBE-DC2402-D1x, CUBE-BL2402-DIx, CUBE-ST2402-DIx QI Z <0t HZELICt.)
] 0 Ol™ GND ©Xt2t short AEHOILD 101 open AEHRILICE.
bit10 LS1D_port
(LS1D portJl e 22 HESELILH)
] 0 O™ GND ©Xt2t short AEHOILD 101 open AEHRILICE.
bit11 LS2D_port
(LS2D portIdl e 22 HESELILH)
bit12 EXT_FAULT1_port [0 Ol &==0| OFF & AEHOITH 101 ON AEHLICH.
bit13 EXT_FAULT2_port [0 OIH Z==0| OFF & AEHOITH 101 ON AFENRILICH.
bit14 -
bit15 -
B AIEA TIS? T2 ]HE AE0IHH™
B SX ™= AMZ2dI0 operation_mode_SWITCH bit158 022 Clear &LIC}H.
H XP ¥d=2 AMZ20td Z2 032 AHELICH
B S22 | 22 ASH "XPsALBA" HBHS AFE6t0H EEPROMOI N &&HLICH
B AIEA TSS9 T2 /S AUAIF|HE
B SX ¥¥Z2 AMEGHH operation_mode_SWITCH bit15& 12 Set & LICt.
B EsABBA; HE 2= operation_mode_SWITCH g2 MES = M2 BLICH
B HIS UAl HH AIZEA NSsH T2 0880 AsELICH
B XPt; ¥E=2 A5t Sl X _timer0, X_timerO_period, X_counter02| g{2 £ %= USLICH
B XPP: EHE Mol ST AEO| AAMATON ZZ2HA IRE (X_process_cnt)& & £ USLICH
B AEA TIsSe Z2J%E OHY o™
B SX H¥= AMZol0 operation_mode_SWITCH bit14E 12 SET & & "EsASKA"EHCZ N &G
=
[ |
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W AAA TS ME T2H

H O3S MEARN Z2 78S LS1AJF ONEI S 2000rpme = 2l &, LS1BIF ONEIH -2000rpm2 2 3| &M ot1

LS2BDt ONZI HEXISt= GH 2 OSALICH Z2EH2 g MEAl LS2BZ2 F X = AHAIZH0F SLICH
B AN3A Nsst I 08s A=60] M0l Ofel X E HAH =85t AL

1. HOiDIe MAZ QIDIELIC.

2. SX 92 LHolod mWel0leel bit15(MSB)E 0 22 X ELICtH

3. '"EsABBA;" Y= Aot MEELICEH

4, HRAS ZUCHOL A OS ZE2d8=S I8,
XPXPLTO100IN; // 0x100(256) * 10ms S2 X_process_cntE ZJt AI21D|2F &LICH
XPXPEQO 100 1NSM0505; /] SM0505; S &l&otD X_process_cnt Sk AIZILICEH.
XPXPEQD101INPEO0OT ; // PE0001; 2 A#StD X_process_citsS, SOt AIRILICEH.
XPXPLTO111IN; /] 0x100(256) * 10ms SQt2 X_pfocessientE SIF AI31J]2+ &LICEH,
XPXPEQO 111ANOOO 15 // X_PORT_STATUSS| LSBEF EJ|1) DS 022 OtsLIC.

XPXPEQO 111EQO000JPO200SV20

XPXPEQO 111R1JP0O200SV-2000,
XPXPEQO 111ES;

XPXPEQO200R4JPO 1118V0,0;

/1 LS1AJL ONZ/ & SV2000,2000; “S
Z ZH €8 UL

AlSHGHD = o
00,2000; 450 X_process_cntE 0x02002

-2000; // LS1BJI ONEH 8¥=2000,=20005" & &' &35t X _process_cntE 0x0200
’ o2 AN &HF.5UCk
/] RPEALIO =DM STS0IGHA 20 WA Li2HLICEH

=2

=

Al i
= o

/] LS2BJt ONE[& SVO,0;
X< 38kl Che

S5t X_process_cntE 0x011122 &

XPXPEQD200JP0200; /] ™¥process_cnt=S 0x02002 = Z A &#& siLICt.
XPXE; /] 209 2= &3 ELICH
XPsABBA; // T2 1HS EEPROMOII M & &HLICEH.
B AMNEA USs T2 s AdAIIHEH OSS =36l FAAL.
B SX H™Egs ASH6H wWeltileS bit15(MSB)E 1 2 AAEHLICH.
B "EsASHA;" HHEE ASCIH HEELILCH
B M3S 00 HEH AIRA MO Zz 80| s=d8E LT
ROBO
CUBE l 87

Preliminary Rev. 12/27/2010

Copyright© 2008-2010 Robocubetech. All rights Reserved.



Chapter 9. AIRA XIS3} o2

193 W

B AIEA TIS? ZT2139 okl
OR/AN/XO/EQ/Sn/Bn/LD/or/an/xo/ea/sn/m/Id/IN/IJP/ES

0 2¢O | g
XPLTHLHLORHLHL ; X_process_cntI} HLHLECH =28 X_PORT_STATUS 2t HLHLEZ OR AIZILICEH.
XPLTHLHLANHLHL ; X_process_cntI} HLHLECF =25 X_PORT_STATUS 20l HLHLS AND AIZLICEH.
XPLTHLHLXOHLHL 5 X_process_cnt It HLHLECH 23 X _PORT_STATUS gt0ll HLHLE XOR AIZLICE.
oo ¢ o 22 HEE
XPLTHLHLEQHLHL & 24 01511 X:Z;czfess_cntjr HLHLECH X_PORT_STATUS &tO| HLHL1t (I o
X_process_cnt It HLHLECH 2™ PORT_STATUS_FOR_X_CONTROL gt2 n M HIE
H=e .
XPLTHLHLSnS 01 b 10181 H20i8 AHBHLICEH
X_process_cnt It HLHLE2CH =23 PORT_STATUS_FOR_X_CONTROL 2t2l n Rl HIE
Hed .
XPLTHLHLAnS 801 b 00I% Z20{S LHBHLICH
. X_process_cntJb HLHLECH 2™ PORT_STATUS_FOR_X_CONTROL @t=
XPLTHLALLD: X_PORT_STATUS 2t0ll = AEHLICH.
XPLTHLHLorHLHL ; process counter 2t HLHLECH =28 X_STATUS_FLAG =0l HLHLZS OR AIZLICEH.
XPLTHLHLanHLHL ; X_process_cnt It HLHLECH 23 X _STATUS_FLAG gtOll HLHLS AND AIZILICE.
XPLTHLHLxoHLHL ; X_process_cntIt HLHL2CH &9 M X_STATUS_FLAG 20l HLHL=S XOR AI&LICH.
oo 0 o2 M Y208
XPLTHLHLeqHLHL 2 21 01 )&g}r'c;(:(lejsﬂcntjr HLHLELH X_STATUS_FLAG gtOl HLHLIt i 0]
X_process_cntIb HLHL2CH 2™ X _STATUS_FLAG 2t2 n B BIEDt 101 &
Hed .
XPLTHLHLsn= & 01 ; =0/= AsstLCH
X_process_cnt It HIHCECH 2™ X _STATUS_FLAG 8tS n YR HIEDL 00| =
H=e .
XPLTHLHLrn&E & 013 =02 AT
XPLTHLHL [dHLHL ; X_process_cntI} HIHLECF 22D X_STATUS_FLAG 2t0ll HLH.gt2 S AIELICEH
~oH 2 SIAIID HEHHE £
XPLTHLHL INS 2401 : )S_zrocess_cnt]k HLHLECH X_process_cnt 8t FAIZ1 1D 0]
SHBEL|CEH.
X_process_cntIt HLHL2CH &#2™ X process_cnt @2 HH.2& HNEGL] =2
Hed .
XPLTHLHLJPHLHL = 2 01 ; 0= AsELIC)
AOH 0|59 HHE =5 316 oF7)
XPLTHLHLES: XLI‘;E?,TETS_C”D} HHLECH 2™ 0|F<2 lsSol xXelotAl &0 A

[=1] ZZ0l= IN, JPHLHLS 20l Z&3atHLE oF GIiLE & = JA20, 0I0AM Sl0l= blank2 =S U1,
MO21oF Mel Jtse 280e =% JASUCH IN, JPHLHL 0l2/2l EE 0t AS Z R0 process
countere 10l Xt& SIHEH, REZ0 A= UHHA AIZA MO Z2082 XMlotkl E&SLUICH
1IN, JPHLHL oF BE0{IF AZ ZS 0= process counters BEIAIIIH, FREZ0 A= LG
ANEA H Z28E MelstAl 4sLIC

9 o
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B AIHA TSt T2 HO| 20
ML/ MG/ M</M>/M=/M+/M-/ MR

0l 2¢0f | e
xon HX|o <= o 43
XPLTHLHLMLHLHLHLHL &4 24 Of Xg_prf:gjr&j} HLHLECH (HLHLEH X128l g8t (UINT)HLHL) & of
J o BXle >= ] =
XPLTHLHLMGHLHLHLHL = 2 01 Xa_prfczes_s_cnt b HLHLE2CH (HLHLEH XI9] g (UINT)HLHL) ' m o
E #sgtLICt.
AOoH PN < 2 M HEAHE
XPLTHLHLMGHLHLHLHL &4 24 01 )&g}r'(;(:(lejsﬂcntjr HLHLECH (HLHLH XIS g < (UINT)HLHL) i o
) Hopt (HHEXI 2 > SRR
XPLTHLHLMSHLHLHLHL 24 24 01 X:[frciciess_cnt b HLHL RO (HLHLEH XIS 2 > (UINT)HLHL) i o
=sEL|Ct.
O E I:Il_-l (] —_— % %:I g
XPLTHLHLM=HLHLHLHL 94 24 Of Xg_prf:gjr&j} HHLECH &#o™ (HLHLH XIS gk (UINT)HLHL) & mH of
Hopt HH XS 2 1 SA3ID ZH0iE 48
XPLTHL HLMHLHL 2 22 01 : )E_Drocess_cntjr HLHLECH HHLEH X2l gt2 1 SIIAIZI g =*
gtLICE.
XOP HHLHXIS 28 1 AN HE0/8 48
XPLTHLHLM=HLHL S 21 01 )éTErIE(;ess_cntJF HLHLECH HLHLB XISl et 1 13112 o
p o HHLEXIS 38 022 NEREE
XPLTHLHLMRHLHL = 22 01 : Xz_nggﬁsgsb[__(fr[];: F HLHLECH HLHLEH XIS 82 0 clear AlI3122 0]
=2 T o .

B AIHA TSt T2 HO| 20
/TG /T</T>/T=/T+/T-/ TR [ TP

X_process_cnt 2t HLHLECH

2
|0
e

(X_timer02 2t <= (UINT)HLHL)Y T ZEO

= . -
XPLTHLHLTLHLHLE = Of 5 = AsE |
v oo i ° >= o =
XPLTHLHLTGHLHL & 22 01 XE_Drfczes_s_cnt FHHLECH (X_timero2l 2t (UINT)HLHL) & my o
E #sgtLICt.
OB (X_timer0gl 2t < oW OB
XPLTHLHLT<HLHL S 24 Of )&ggglejsdcntﬂ HLHLECH (X_timer0S gt < (UINT)HLHL) i o
xon i o) > o HEHE
XPLTHLHLTSHLHL &4 24 01 X_process.cnt 2t HLHLECt (X_timer02 2t > (UINT)HLHL)E o

=g LICH

X_process_cntJF HLHL2CH
g S8sLICH

J
10
e

iner02l gt = TR
XPLTHLHL T=HLHL 2421 01 (X_timeroo| gt (UINT)HLHL) & o

X_process_cntIb HHL2CH 2™ X_timer02 g2 1 SIIAIZI] HEOHE
Hee 3
XPLTHLHLT+E 21015 SLICH
X_process_cnt It HLHLECH #2™ X _ timer0Q g 1 2AAI|102 ZEEOHE =¥
_gi 2
XPLTHLHLT-2 2 04 U

J 20 &oX i o g2 022 INE =i
XPLTHLHL TR 2 01 : XE_prfczes_sF_cnt b HLH 2O X_timer02 22 0 clear Al2112 o
g S+ESLICH
XPLTHLHLTPHLHLZ & 04 ; X_process_cntJF HH.ECH 2™ X _timer02 period 8= HH.2 &&S&LICtH.
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0l 2¢0f | e
O o — ol oy
XPLTHLHLGLHLHL® 24 01 X_pErocfs;ﬁ_::ntJ} HLHLECH 2O 8 (X_counter02 2t <= (UINT)HLHL)Y
HE +™ELICt.
X_process_cntIt HLHLECH =23 (X_counter02 8t >= (UINT)HLHL) Y mf =&
Heq .
XPLTHLHLCGHLHLZE = 01 5 0= AsHBHLICE.
OO o ol o
XPLTHLHLG<HLHL 221 Of : Xg_pr)(\):%s}jrgjr HHLECH o8 (X_counter02 gt < (UINT)HLHL)Y mH o
O O o ol o2
XPLTHLHL CoHLHL 2 2 01 X_process_cnt It HLHLECH 223 (X_counter02] 2t > (UINT)HLHL) M o

=
=

=@ LICH

XPLTHLHLC=HLHLE & 01;

X_process_cnt It HLHLECH

HE +="ELICH

J
10
e

(X_counter02 gt == (UINT)HLHL) M =

E]

XPLTHLHLCRE E (1 ;

g +#&LICH

X_process_cntIt HLHLE2CH #2™ X _counter02l gt2 1 SIAIZID HEUHE ¢
Hed .
XPLTHLHLC+E 2 01 ; S| O}
X_process_cntJF HHHLECH 22 ™M X _counter02 gt2 1 2AA3110 HEHE 4
_ay 2
XPLTHLHLC-EZE f; S| T
X_process_cntIt HLHL2CH 2™ X _counter02 2t=2 02=%= clear A1l Z2&

B AIHA TSt T2 HO| 20
BL/BG/B</B>/B=/bL/DbG/b</b>/Db=

0 2¢O | g
X_process_cntIt HLH.ECH 298 (LS1C2] AD H&tegt <= (UINT)HLHL)Y mf 2=
Hed .
XPLTHLHLBLHLHLZE = 01 5 0= AsBL|Ch.
O D o Bt >= o e
XPLTHLHLBGHLHLS 24 01 X_pEr.ocesas:cntJ} HEHLECH o3 (LS1CQ AD B &gk >= (UINT)HLHL) Y
g &S LICE.
X_process_cntJt HLHLECH 298 (LS1C2] AD #H&tegt < (UINT)HLHL) Y mf ==
Hed .
XPLTHLHLB<HLHLZE = 015 0= AsiEHL|Ct.
X O O o H =) ol o
XPLTHLHLBSHLHL 24 2t off X_proceis:cntjr HHLECH o™ (LS1C2 AD &2t > (UINT)HLHL) !
HE +8ELICt.
X_process_cntIt HLHLECH =23 (LS1CS] AD Bi&tgt = (UINT)HLHL)Y m &=
= == .
XPLTHLHLB=HLHL = = 01 ; 0= AsHBHLICE.
XOpH (LSOl AD Bt <= SRR
XPLTHLHLBLHLHL 2 2164 X_;)Eroceis:cntjr HHLECH o (LS2c2l AD B kgt <= (UINT)HLHL)Y
HE +=8ELICt.
X_process_cntI2t HLHLECH &9 B (LS2C2] AD #H&tgt >= (UINT)HLHL)Y mf 2=
.
XPLTHLHIHGHEHEE =645 0= ~sBILICt.
XOpH (LSO AD #ia SR
XPLTHLHLb<HLHL S 24 01 X_;)Eroceis:cntjr HLHLECH 2o 8 (LS2c2) AD Bi&hgt < (UINT)HLHL) Y m
HE &S LICt.
X_process_cntJt HLHLECH #2981 (LS2C2] AD #H&tgt > (UINT)HLHL) Y mf ==
Heq .
XPLTHLHLO>HLHLE = 01 5 0= AsHBHLICE.
XOpH (LSOl AD Mgt == SRR
XPLTHLHLb=HLHL S 24 01 : X_;)Eroceis:cntjr HHLECH &#o™ (LS2C2] AD B &gt (UINT)HLHL) & m
HE &S LICt.
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B AIHA TSt T2 HO| 20
NL /NG /N</N>/N=/N/NO/Ni/No

0l 2¢0f | e
xOM B — (i =
XPLTHLHLNLHLHLHLHL &4 24 01 )&Z{lg?js{}cntjr HHLECH o™ (HLHLH XIS 2 <= (int)HLHL)Y O HEE
X_process_cntIt HLHLECH OB (HLHLBIXIS 2F >= (int)HHL) Y M =02

XPLTHLHLNGHLHLHLHLE & OF 5

=B LICH

XPLTHLHLN<HLHLHLHL & = 04

X_process_cnt It HLHLECH

= BILICEH

XPLTHLHLN>HLHLHLHLE & 01 5

X_process_cntJF HLHLECH
=SBHLICH,

XPLTHLHLN=HLHLHLHL & = 04

X_process_cnt It HLHLECH

= BILICEH

XPLTHLHLNTHLHLHLHLE & OF 5

X_process_cntJF HLHLECH
g +#sLICt.

XPLTHLHLNOHLHLHLHL & = 045

X_process_cnt It HLHLECH

HE +="ELICH

XPLTHLHLNTHLHLHLHLE & OF 5

X_process_cntJF HLHLECH
g +#sLICt.

XPLTHLHLNOHLHLHLHL & = 045

X_process_cnt It HLHLECH

HE +="ELICH

N
[0
e

gt < (int)HHD Y O ZE0E

™
[o]
e
1]

gt > (int)HHL) L T =0

N
[0
e

gt = (int)HHL)Y o 220

10
e

Egt <= (int)HH)Y o 2

™
oy

N
[0
e

gt >= (int)HHL) Y M E&

10
e

B2t < (int)HHL) Y O ==

™

N
[0
e

i > (int)HHL) Y m 2

B AIHA TSt T2 30| 20
VL/VG/V</V>/V=/VI/VO/Vi/Vo

ol 2t of | & d
FO = (]
XPLTHLHLVLHLHL 221 Of : Xg_prf(;ﬁgjrgjr HEHLECH o™ (speed1_RPMSl gt <= (int)HLHL)Y M =0
O = (i
XPLTHLHLVGHLHL 24 24 01 XE_pT(;ﬁs_sF_cntD} HHLECH Z#o ™ (speedi1_RPM2l 2 >= (int)HLHL)Y M 20
O O i
XPLTHLHLV<HLHL 24 21 off Xg_pr)(\)(;s%skjrgjr HHLECH o™ (speed!_RPMS Bt < (int)HIHL) Y T ZHEof
o™ i
XPLTHLHLVSHL LIS =1 01 XE_prfc;ﬁs_sF_cntD} HHLECH Z#o ™M (speedi1_RPMSl 2F > (int)HLHL)Y M 220
O O = (i
XPLTHLHLV=HLHL 2! 2908 Xg_pr)(\):%s}jrgjr HHLECH o™ (speedi_RPMSI Bt (int)HLHL)Y O =
) X_process_cnt It HLHLECH =23 (speedi_RPM2l gt <= (int)HLHL)Y M =
fa¥]
. X_process_cntIt HLHLECH 293 (speed1_RPMSl &gt >= (int)HLHL)Y O =
H=e
XPLTHLHLVOHLHL S 2 01 S0im AMSLICH
. . X_process_cntIt HLHLECH =23 (speedi_APM2l E gt < (int)HHL)Y M &
Heq
XPLTHLHLVHLHL 22 01 Som AmELIC
. X_process_cntIt HLHLECH 223 (speed1_APMSl &gt > (int)HHL)Y O &
H=e
XPLTHLHLVOHLHL S 2 01 S0im AMSLICH
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M AIAA XISt T2 -0 oo
WL/ WG/ W</W>/W=/WI/W0/Wi/Wo
01l 2¢0f | 4y

O o — (i ol oy
XPLTHLHLWLHLHL 2421 Of : Xg_pr)(\):%s}jrgjr HHLECH o™ (speed2_RPMS] 8t <= (int)HLHL)Y O o
J oo o = (i o E=E=]
XPLTHLHLWGHLHL 2 2 01 XE_prfcfes_s_cnt F HHL2 O (speed2_RPM2| 2t >= (int)HLHL)Y mH of
E S8SLICH
OO o ; ol o
XPLTHLHLWHLHL 2421 Of : Xg_pr)(\):%s}jrgjr HHLECH 2o ™ (speed2 RPMSl gt < (int)HLHL)Y O of
J oo o i = == 1=
XPLTHLHLWSHLHL 2 2 01 XE_prfcfes_s_cnt F HHL2 O (speed2_RPM2| 2t > (int)HLHL)L mH o
E S8SLICH
O o — (i ol oy
XPLTHLHLW=HLHL 2 2 01 )(E_proczeis_cntjr HHLECH &2 ™ (speed2_RPM2l 3t (int)HLHL) mH of
g 4SHLICH
O O o] = — (i ol =]
XPLTHLHLWIHLHL 2 2 01 X_process_cntIt HLHLECH 223 (speed2_RPM2l E {2t <= (int)HLHL) M
208 +8ELICH
O o A x [ ol o
XPLTHLHLWOHLHL 24 2 01 X_process_cntJt HLHLECH 29 ™ (speed2_RPMSl ECHZt >= (int)HLHL) O
ZHE "ELIC.
O O o| = ; of o
XPLTHLHLWIHLHL 2 2 01 X_process_cntJt HLHLECH o8 (speed? RPMEl ECH2E < (int)HLHL)Y O
208 +8ELICH
XOH o] & ; ol o
XPLTHLHL WL HL & 22 01 X_process_cntJt HLHLECH #2O8 (speed2 RPMSl ECHgt > (int)HHL)Y OH
ZHE "ELIC.
N AIREA XISt T2 139 oieto
VL/VvG /v</v>/v=/Vvl/Vv0/Vi/Vo
0l 2¢0f | e
O o — (i ol o
XPLTHLHLVLHLHL 2 22 01 X_proEcess cntIt HLHLECH #2923 (speedi_cmd_oldel gt <= (int)HH) OH
ZHO 8 SasLICH
X_process_cnt It HLHLECH =23 (speedi_cmd_oldel 2t >= (int)HLHL)Y M =
Hed .
XPLTHLHLVGHLHLE = 01 5 S0= AMBLCH
X_process_cntJt HLHLECH #2928 (speedi_cmd_oldSl gt < (int)HHL)Y O &
H=e o
XPLTHLHLv<HLHLE = 045 0= AMBILICH
X_process_cntIt HLHLECH =23 (speedi_cmd_oldel gt > (int)HHL)Y M &
== .
XPLTHLHLV>HLHE S =2 015 Z01= AMBHLCH
X_process_cntJt HLHLECH =9 ™ (speedi_cmd_oldel 2t == (int)HLHL)Y O =
=] H= 2
XPLTHLHLv=HLHL Y S04 0|2 AMBILICH
X_process_cnt It HLHLECH 223 (speedi_cmd_oldel EH2t <= (int)HLHL)E
nd -
XPLTHLHHHEHEE =645 o ==0= ~ssLCt,
. X_process_cntIt HLHLECH 223 (speedi_cmd_oldS &ECHgt >= (int)HLHL) L
XPLTHLHLVOHLHLE = Of 5 O ©20/= ASBLCH
. . X_process_cnt It HLHLECH &2 3 (speedi_cmd_oldel ZH2t < (int)HLHL)Y O
XPLTHLHLVIHLHLZE = 05 SeoE ASBHLCH
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X process_cntJF HLHLECH
ZE0lg S~#ELICH

)l
10
2

XPLTHLHLMGHLHLHLHLHLHL = 2704 (HLHLE X129 gt >= (ULONG)HLHLHLHL) & mH

X_process_cntJF HLHL2CH
08 S-S LICH

J
10
e

XPLTHLHLm<HLHLHLHLHIL = 21 o4 (HLHLBI XIS 2t < (ULONG)HLHLHLHL) & mH

X_process_cntJF HLHLECH
HE0E S™ELICH

)l
10
2

XPLTHLHLmSHLHEA HLHEHL = 201 : (HLHLH XIS 2t > (ULONG)HLHLHLHL) & mH

X_process_cnt It HLHLECH
= H=e .
XPLTHLHLm=HLHLHLHEHEHL = 2 O 5 Sz0|E AMELICH

J
10
e

(HLHLBI XIS 2t = (ULONG)HLHLHLHL) Y

X_process_cntJF HLHLECH
=SBHLICH,

)l
10
2

HLHLE XISl gtE 1 BIHAIZ11 &0

1]

XPLTHLH-mHHEHE S 2645

X_process_cntJF HLHL 2 CH
—| Hz .
XPLTHLHLm-HLHL 2 2 04 ; SMEHLICH

J
10
e

HIHLEI XISl gtE 1 214A1211

02
o

Ao

up

X_process_cntJF HLHLECH
g £+##LICt.

)l
10
2

XPLTHLHLIRHLHL 2 21 01 ; HLHLEH XISl 22 022 clear AlI21D ZE

ROBO
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Chapter 9. AIRA XIS3} o2

W AIRA XIS2 D20l 020
PL/ PG/ P</ P>/ P=

0l 2¢0f | a9

XPLTHLHLPLHLHLHLHL S 24 Of : );rg:c;:esi_g;:gilrETLHLEEP (position! <= (ULONG)HLHLHLHL)Y m =

J
10
e

X_process_cntJF HLHLECH
28 astLICt.

)
10
2

XPLTHLHLPGHLHLHLHL = 2 01 (position! >= (ULONG)H.HLHLHL)Z T &

XPLTHLHLP<HLHLHLHL S22 01 ; ﬁ;‘(’): ‘;’esf;fgﬂ E';'LHLE t

J
10
e

(position! < (ULONG)HLHLHLHL)Y m &

X_process_cntJF HLHLECH
g £+##LICt.

)
10
2

XPLTHLHLPSHLHLHLHL S 2 O ; (position1 > (ULONG)HLHLHLHL) Y T 2 &

XPLUTHHPHHHH @0 | SProoess et il =t

J
10
e

(position! = (ULONG)HLHLHLHL)Y m &

M AL XIS T2 30 2o
QL/QG/0</0Q>/0=

0l 2¢0f | a9

. X_process_cnt It HLHLECH (position2 <= (ULONG)HLHLHLHL)Y m =
[0 =]
XPLTHLHLQLHLHLHLHL 2 24 01 ; S olE AMBILIC

S
|0
e

X_process_cntJF HLH-ECF
28 SasLIlt.

A
10
2

XPLTHLHLQGHLHLHLHL 2 2 01 (position2 >= (ULONG)H.HLHLHL)Z T &

I
10
e

X_process_cnt It HLHLECH
Hz .
XPLTHLHLQ<HLHLHLHLZ 2 01 5 202 AMBILICH

(position2 < (ULONG)HLHLHLHL)Y m =

)
10
2

X_process_cntIF HLHLE2CH
g +#&LICt.

XPLTHLHLGSHLHLHLHLE 2 O ; (position2 > (ULONG)HLHLHLHL) Y T 2 &

J
10
e

Xzprocess_cntIF HLHL2CH
28 SasLIC.

XPLTHL HL Q=L HLHLHL 2922 01 : (position2 = (ULONG)HLHLHLHL)Y m &

M AIAA Tiset T2™0 fleko
pL / pG / p<./ P>/ D=

ofl 2¢O | S8 o
X_process_cnt 2t HLHL2Ct (positioni_set <= (ULONG)HLHLHLHL)! mH
HE B F#ELICH

)
10
2

XPLTHLHLpLHLHLHLHE S & OF 5

X_process_cnt 2t HLHLECl
HHEE +->ELIC.

S
10
e

(positioni_set >= (ULONG)HLHLHLHL)& H

XPLTHLHEpGHERCHEHEE =043

X_process_cntJF HLHLECH
HE0E S#ELICH

)
10
2

XPLTHLHLp<HLHLHLHL S 24 01 ; (positioni_set < (ULONG)HLHLHLHL)Z mH

X_process_cnt It HLHLECH
Hz .
XPLTHLHLp>HLHLHLHLE = Of 5 CeilE AMELC)H

J
10
e

(positioni_set > (ULONG)HLHLHLHL) Y mH

X_process_cntJF HLHLECH
HE0E S#ELICH

)
10
2

XPLTHLHLp=HLHLHLHL 2 = O ; (positioni_set = (ULONG)HLHLHLHL)Z M

ROBO
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Chapter 9. AIRA XIS3} o2

B AIHA TSt T2 HO| 20
aL/aG/a</a>/@=

0l 201 | o o

X_process_cntJF HLHL2CH (position2_set <= (ULONG)HLHLHLHL)Z! mH
H=e .
XPLTHLHLQLHLHLHLHLE = of 5 Siei0|= ASMBILICH
X_process_cntJF HLHLECH
HEE S=-ELIC.
X_process_cnt It HLHLECH
H=e .
XPLTHLHLQ<HLHLHLHLE = Oof ; CleioiE ABHLCH
X_process_cntJF HLHLECH
HEE S=-ELIC.
X_process_cnt It HLHLECH

XPLTHLHLOHLHLHLHL @I B0 |0 s s o

J
10
e

)
10
2

— - o
XPLTHLHLAGHLHLHLHL 24 23 01 (position2_set >= (ULONG)HLHLHLHL) ! m

J
10
e

(position2_set < (ULONG)HLHLHLHL)&! mH

)
10
2

Py oj
XPLTHLHLGPHLHLHLHL 24 23 01 (position2_set > (ULONG)HLHLHLHL)! mH

J
10
e

(position2_set = (ULONG)HLHLHLHL)&! mH

B AIAA T2 T2 139 (|20
nL/nG/n</n>/n=/nl/n0/ni/no

01l 2¢0f | a4y

X_process_cntJt HLHLECt (HLHLRI XIS gt <= (long)HLHLHLHL) & mH
H=e .

XPLTHLHLALHLHLHLHLHLHL = 2 O 5 CleioiE ASBHLCH
X_process_cntJF HLH-ECF
HEE S=-ELIC.
X_process_cnt It HLHLECH
H=e .

XPLTHLHLN<HLHLHLHLHLHL = 2 O 5 Cleiom ASEL|CH
X_process_cntIF HLHLE2CH
HHEE FELIC.
Xzprocess_cnt I} HLHLECl
208 S-S LIC.

X process_cntJF HLHLECH
o d=EE £3lELIC.
X_process_cnt It HLHLEC}
o HE0E £#ELICH
X_process_cntJF HLHLECH
O 22018 =8eLIC
X_process_cnt It HLHLECH

azyo; |-
XPLTHLHLNOHLHLHLHEREHLEH 2 01 5 O =20/2 ASBHLICH

S
|0
e

A
10
2

HX|C = ol
XPLTHLHLNGHLHLHLHLHLHL 29 2 01 ; (HLHL® X2 gt >= (long)HLHLHLHL) & [

I
10
e

(HLHLH XIS gt < (long)HLHLHLHL) & M

)l
10
2

HX|C ol
XPLTHLHLnSHUHLHLHLHLHL 2 22 01 : (HLHLE XIS gt > (long)HLHLHLHL) ) [

J
10
e

HXle = el
XPLTHLHLW=HLHLHLHLHLHL & 2 01 ; (HHEXIS| @& = (longHLHHHL)S T

)l
10
2

HX|o & = al
XPLTHLHL N IHLHLHLHLHLHL = 2501 (HLHLH XIe] # 2t <= (long)HLHLHLHL)

J
10
e

HXle & = Q!
XPLTHLHLNOHLHLHLHLHIEHL = 21 04 (HHLEAXIS Zat >= (long)HLHLHLAL)

)l
10
2

Xl = o
.. (HHL#IXIS] &2t < (long)HLHHLHL)

J
10
e

(HLHL® XISl &gt > (long)HLHLHLHL) &

B AIHA TSt T2 HO| 20
XPLE / XPEQ / XC / XE

XPLEHLHLXXXXXXXX 5 X_process_cnt It HLHLECH B HLE 22 B xxxxxxxx& =g,
XPEQHLHLXXXXXXXX 5 X_process_cntJt HLHLIF Z2 8 xxxxxxxx& +&#HE.
XC; use RS485 or CAN for communication
XE; T2 ES LIEHY.
CURE | %
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10 XIS DIMENSION

Chapter 10. XIE DIMENSION
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