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H02-00
)
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to
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H02-30

H02-30 00000
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MODE

(Digital Input Signal DI), (Digital Output Signal DO) () DI/DO H03/H04

DI
DO

DI/DO DI DI

DO DO

DI DI



1 DI

DI (H0D-18) DI

a

4-8 DI

H0D-18 DI
1 0

H03 DI H0B-03 DI H0B-03

DI1 DI DI2 DI9 DI (8 DI )

1 0 111111110 1BE H0D-18 1BE



4-9 H0D-18

H0B-03 DI

DI H0B-03 H0D-18

DI1 DI2 DI9 H0B-03 510( )

4-10 H0B-03 DI

b

DI
DI H0D-17=0 DI

2 DO

DO (H0D-19) DO

a



4-11 DO

H0D-19 DO
1 DO

0 DO

H04 DO H0B-05 DO H0B-05

DO1 DO DO2 DO3 DO

1 DO 0 DO 110 6 H0D-19 6

4-12 H0D-19

H0B-05 DO

3 DO
DO1 DO2 DO3

001 H0B-05 1( )



4-13 DO H0B-05

3 DO
DO1 DO2 DO3

110 H0B-05 6( )

4-14 DO H0B-05

b

DO
DO H0D-17=0 DO

3 DO

DO 60FE-01h ( Physical Output) DO



a

4-15 DO out

200D-12h=4 60FE( Digital Output) DO DO

200D-12h=4 60FE-02h Bit16 Bit18 1 DO OFF

NOTE

H0B-05 DO
H0B-05

DO1 DO3 DO1 DO2 DO3

200D-12h=4 60FE-02h 0x00070000,60FE-01 0x00060000 H0B-05 DO



4-16 DO H0B-05

b

DO
DO H0D-17=0

DO
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5-1 EtherCAT



5.1 EtherCAT

EtherCAT,,,
I/O

(100Base-TX 100Base-FX)

EtherCAT, ET1100,
ET1200, FPGA

EtherCAT I/O

-

-

-

- :

2 x 100 Mbit/s ,

- 300 120 1us -

256 I/O 11 s

100 1000 I/O 30 s = 0.03 ms

200 I/O (16 bit) 50 s, 20 kHz

100 8 Byte IN+OUT 100 s = 0.1ms 12000 I/O 350 s

EtherCAT

-CoE EtherCAT CAN

-SoE IEC 61800-7-204

-EoE EtherCAT

-FoE EtherCAT



5.2

EtherCAT

EEPROM 200C-0Dh



5.3 EtherCAT

5.3.1 EtherCAT

5.3.2

EtherCAT
KS100-E IEC 61800-7 (CiA

402) CANOpen

CANOpen EtherCAT

5-3 CANOpen EtherCAT

, PDO PDO

SDO

, PDO



5.3.3

EtherCAT

5-4 ETherCAT

EtherCAT 4

Init I Pre-Operational P Safe- Operational
S Operational O

5.3.4 DO

PDO - PDO RPDO(Reception PDO) RPDO



TPDO(Trasmission PDO) TPDO

1 PDO

PDO PDO 1600h 17FFh RPDO 1A00h 1BFFh TPDO bus

6 RPDO 5 TPDO

a PDO

Servo 5 RPDO 4 TPDO

RPDO TPDO





b PDO

Servo 1 RPDO 1 TPDO

2 PDO

EtherCAT
PDO CoE 0x1C10



0x1C2F SM() PDO PDO Bus 1 RPDO 1 TPDO

3 PDO

PDO PDO PDO,

0 PDO N PDO 4*N 1 N

16 6040h-00 60400010h

Servo PDO

PDO

① PDO 1C12h( 1C13h) 00h 0

00h 0 PDO

PDO
1 10

PDO PDO
0

② PDO 1C12h( 1C13h) 00h 1

5.3.5 SDO

EtherCAT SDO
EtherCAT

CoE 1) 2)SDO 3)SDO 4)TxPDO 5)RxPDO 6) TxPDO 7) RxPDO 8)SDO

总线 1)SDO 2)SDO



5.3.6

EtherCAT
Bus DC SYNC0

5.3.7

0
H6060
0
NOTE

5 -

1

Servo 5 LED-2 RJ45 - (PORT1) - (PORT0)

2

5 LED 2
EtherCAT

EtherCAT



3

5 LED 3

4

5 LED 4 5

5.3.8 C A402

Bus 402



5-6 CiA402

5.3.

1

EtherCAT
(IN) (OUT) IEEE

802.3, ISO 8877



2

EtherCAT
IN, OUT

3

EtherCAT Ethernet Category 5(100BASE-TX)
100M

4 EMC

EMC IEC/EN61800-3: 2004(Adjustable speed electrical power

drive systems-- part 3: EMC requirements and speci c test methods) GB/t12668.3
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6.1

6-2



6.1.1

6-1



6.1.2

1

L1, L2

reset nr ry

nr

2

6.1.3

H06-04(2006-05)

1

H0D-11(200D-0C) H06-04(2006-05)

UP/DOWN SET JOG UP/DOWN

MODE H06-04(2006-05)

6.1.4

“ (2002-03h)



(2002-03h),

(2002-03h)

6.1.5

A +B

(2002-04h)
A B

6.1.6



6-3

1

24V BK

6-4

21.6
V



0.5 was

2

1 DO 9(FunOUT.9 BK )
DO

3

20rpm

20rpm

a

ON OFF 20rpm



6-5

*1, ON ON *2,

*3, ON 2002-0Ah NOTE *4, (20rpm) OFF OFF
2002-0Bh OFF



b

ON OFF 20rpm

1.
2002-0Dh

2002-0Ch
2
0
0
2
-
0
C
h

2.

ON OFF 50ms

6 -

NOTE
*1. ON ON

*2, on.

*3, ON 2002-0Ah



*4, OFF 2002-0Ch 2002-0Dh OFF OFF OFF OFF 50ms



c

1 ( NO.1) 2 ( NO.2) 2

①
1

DO

OFF

2002-0Dh 2002-0Ch

2002-0Dh 2002-0Ch ② 2

2
2

20rpm DO OFF 2002-0Bh

6.1.7

1

3000rpm



b

6-8
-

1
NOTE

N 3000rpm 0 E1 EC E1-EC T 2 [E1-EC /T

2002-1Ah

750W T=2s 3000rpm 4

Pa=25W



4 10

Pa=25W
Pb/(1-

70 )=148W

c

1.

70 Pr=Pb

/
(
1
-
7
0
)

P + C P +
D

2002-1Ah
1
2

2002-1Ah 1 2

: (2002-1Bh) No Gong Gong Gong



(2002-1Ch) (2002-1Bh)

()
120

()

NOTE
2.

Pb<PaE 1EC 2002-1Ah 0

P + D



d

E1<EC

2002-1Ah 3

2

6 to
11

H1 750W(2.39Nm) 60 1500rpm

(60 2.39) (1500 2/60)=225W 70 225/(1-70)=750W 50



6.1.8

1

rn

6060h 0

2

6-4

3

6 to
12



*1 +5V

*2 0s *3
Rdy

NOTE *4

*5 DO 9(FunOUT.9 BK) 2002-0Ah

4

a 1

6-13 1

*1

*
2

DO
9(FunOUT.9
BK)
2002-0Ch
2002-0Dh
b
2



6-14 2



c 2

6-15 2()

d 2

6-16 2()

*1 DO 9(FunOUT.9 BK) 2002-0Bh

*2 NOTE
3 Er.900(DI), Er.950(), Er.952() e)



e,

(BK)
ON

ON(
)

6 to
17

3 3
f)

f

6 to
18



g

6-19

NOTE
*1 DI (FunIN.2 ALM-RST) *2

*3 DO 9(FunOUT.9 BK) 2002-0Ah

6.1.

6-5

6 -



1

OFF

2

Trouble
instruction
s

3

u

(2002-08h) 1-
()



6-20

2 DI 14(FunIN.14 P-OT )

15(FunIN.15 N-OT )
DI

DI

4

2

DI 34 FunIN.34 EmergencyStop (200D-06h)

5

6040 bit2(Quick stop) 0 605A



6041 bit10 1

PP

CSP

CSV/PV/HM

CST/PT

6

6040 bit8=1(Halt)
605D



PP:

CSP:

PV/CSV/HM

PT/CST

6.1.10

6091h

1 ()

6091-01h 6091-02h ( ) ( )

=

,,

= score
points



fc=1mm

pB=10mm/r

n=5:1
P = 1048576(p/r)
20bit

6091-1h=524288 6091-2h=1 1mm 524288



Polarity
607Eh

607Eh,,

,
,

6.2

Bus 402



6-21 CiA402



*1 6041h bit10 bit15(bit14 )
0

NOTE

6.2.1 6040h

bit

bit0 bit3 bit7
CiA402

bit4 bit6 ( )

bit9



6.2.2 6041h

bit0 bit9 6040h bit12 bit13 ( )
bit10/bit11/bit15



6.3

6.3.1

Bus 7 6502h

6502h

6060h
6061h

6060h

SDO
SDO

PDO



6061h

6.3.2

1

2
,,,

3
()

4
1ms

6.3.3

1ms

1ms (总线 250us)



6.4 cs

607Ah
,,

6.4.1

6-22 csp

6-23 csp

CSP



6.4.2



6.4.3

1

2

6.4.4

csp

6.5 csv

60FF,



6.5.1

6-24 csv

6-25 csv



6.5.2

NOTE



6.5.3

1

6.5.4

csv

6.6 cst

6071h

6.6.1

6-26 cst



6-27 cst

H07-17

6.6.2



NOTE

6.6.3

1

6.6.4

cst

6.7

(),,



6.7.1

6
-
2
8
(
p
p
)

6062h
60FCh(p)
6063h(p)
200B-10h
6064h
60F4h

6-29 (pp)

607F



6.7.2



bit10
6041
1



6.7.3

1

2

6.7.4

1, 1--

a
( 6083h 6084h

6081h 607Ah)

b 6040h bit4 0 1

c 6040h bit4

6040 bit5 1 6041h bit12 0 ① 6041 bit12 0 1 ①

(6041 bit12 0 1)

d 6041h bit12 1
6040h

bit4 1 0

6040h
bit4

e 6040h bit4 1 0 6041h bit12 1 0



6040h bit4 1 0 6041h bit12

① ② ①

=① 607Ah+ ②
607Ah

=② 607Ah

6-30

2, ① 607A=100000000

6081=10485760p/s ②
607A=100000000

6081=20971520p/



2 2--

a
(6083 6084

6081 607A)

b 6040 bit4 0 1

c 6040 bit4

6040 bit5 0 6041 bit12 0 ① 6041 bit12 0 1 ①

d 6041 bit12 1 6040 bit4 1
0

6040 bit4
e
6040 bit4 1 0 6041 bit12

(6041 bit12 0 1)



6-31

6 to
32

6.7.5

(pp)



6.8 v

,,,

6.8.1

6-33 (pv)

607F

6.8.2



6.8.3

6.8.4

(pv)

6. t

6071h, 6087h



1 6.
.

6-34 pt

6-35 pt

H07-17

2 6.
.



3 6.
.

1

2

2007-12h



4 6.
.

pt

6.10 (hm

Z

0

607Ch

= + 607Ch( )

607Ch=0

6.10.1

6-36



6 to
37

607F

6.10.2



NOTE

6.10.3

1

2

6.10.4

① 6098h=1

Z



a

H
6099-1h
L
6099-2h
NOTE

N-OT=0 N-OT
N-OT

Z

b

N-OT=1 N-OT Z

② 6098h=2

Z



a

P-OT=0 P-OT
P-OT

Z

b

P-OT=1 P-OT Z ③ 6098h=3

Z

(HW)



a

HW=0 HW
HW

Z

b

HW=1 HW Z

④ 6098h = 4

Z

(HW)



a

HW=0 HW Z

b

HW=1 HW
HW

Z

⑤ 6098h=5

Z

(HW)



a

HW=0 HW
HW

Z

b

HW=1 , HW Z

⑥ 6098h =6

Z

(HW)



a

HW=0 HW Z

b

HW=1 HW
HW

Z

⑦ 098h = 7

Z

(HW)



a

HW=0
HW

HW Z

b

HW=0
HW

HW Z



c

HW=1 HW Z

⑧ 6098h =8

Z

(HW)

a

HW=0 HW

HW HW Z



b

HW=0
HW

HW HW Z

c

HW=1 HW HW Z

⑨ 6098h =9

Z

(HW)



a

HW=0
HW

HW HW Z

b

HW=0
HW

HW HW Z



c

HW=1 HW
HW

Z

⑩ 6098h =10

Z

(HW)

a

HW=0
HW

HW
Z



b

HW=0
HW

HW Z

c

HW=1 HW Z

⑪ 16098h =11

Z

(HW)



a

HW=0
HW

HW Z

b

HW=0
HW

HW Z



c

HW=1 HW Z

⑫ 6098h =12

Z

(HW)

a

HW=0
HW

HW HW Z



b

HW=0
HW

HW HW Z

c

HW=1 HW HW Z

⑬ 6098h =13

Z

(HW)



a

HW=0
HW

HW HW Z

b

HW=0
HW

HW HW Z



c

HW=1 HW
HW

Z

⑭ 6098h =14

Z

(HW)

a

HW=0
HW

HW
Z



b

HW=0
HW

HW Z

c

HW=1 HW Z

⑮ 6098h=17



a

N-OT=0 N-OT
N-OT

b

N-OT=1 N-OT

⑯ 6098h=18



a

P-OT=0 P-OT
P-OT

b

P-OT=1 P-OT

⑰ 6098h=19

(HW)

(HW)

a

HW=0 HW HW



b

HW=1 HW

⑱ 6098h = 20

(HW)

(HW)

a

HW=0 HW

b

HW=1 HW HW



6098h=21
⑲

(HW)

(HW)

a

HW=0 HW
HW

b

HW=1 , HW

6098h =22

(HW)

(HW)



a

HW=0 HW

b

HW=1
HW
HW

㉑ 6098h = 23

(HW)

(HW)



a

HW=0
HW

HW

b

HW=0
HW

HW



c

HW=1 HW

㉒ 6098h =24

(HW)

(HW)

a

HW=0
HW

HW HW



b

HW=0
HW

HW HW

c

HW=1
HW
HW

㉓ 6098h =25

(HW)

(HW)



a

HW=0
HW

HW HW

b

HW=0
HW

HW HW



c

HW=1 HW HW

㉔ 6098h =26

(HW)

(HW)

a

HW=0
HW

HW



b

HW=0
HW

HW

c

HW=1 HW

㉕ 6098h =27

(HW)

(HW)



a

HW=0
HW

HW

b

HW=0 HW
HW



c

HW=1 HW

㉖ 6098h =28

(HW)

(HW)

a

HW=0
HW

HW HW



b

HW=0
HW

HW HW

c

HW=1 HW HW

㉗ 6098h =29

(HW)

(HW)



a

HW=0
HW

HW HW

b

HW=0
HW

HW HW



c

HW=1 HW HW ㉘ 6098h =30

(HW)

(HW)

a

HW=0
HW

HW



b

HW=0
HW

HW

c

HW=1 HW

㉙ 6098h=31 32

402

㉚ 6098h=33 34

Z



33 Z

34 Z

6098h=35

35
(6040 0x0F 0x1F)

60E6= 0( )

6064 607C

60E6 = 1( )

6064 607C

6.10.5



6.1
1

DI DIDO

6.11.
1

1

(200A-05h) (Er.620) 200A-05h,

(200A-1Bh=
1)

2

(200A-21h) (Er.630)



200A-22h

3

200A-0Dh



,

6.11.2 DI

8 DI DI1 DI6 DI DI8 DI9 DI

1 DI

7-7 DI

2 DI

7-8 DI



3 DI

2 DI 4kHz 200A-14h 200A-15h

6.11.3

DI Z ( )

Servo 2
4

1 DI8 Z 2 DI9 Z



1

2

Servo DI8 DI9 DI DI8 1(DI 38) DI9 2(DI 39) DI8 DI9 DI8

1

a DI8 0x2003-11 38 b DI8 0x2003-12

0x2003-12 1 2

3 (0x60B8)

(0x60B8)



0x60B8 = 0x0013 0x60B9
4 0x60B9



0x60B9 bit1 1 0x60B9 bit6 bit7

5

4 0x60BA 0x60BD

1 0x60BA( 1 )

DI8



6-38

6.12

6.12.1

1

1
131072 2 17

16
,



bus
2000-01h=14101 17

2002-02h
Er.731

200D-15h=1

2002-03h( ) 200D-15h

EEPROM
NOTE

2

a

2000-01h=14101 2002-02h

NOTE
Er.122(

)

b

1

200B-47h 0 65535 RE RE=2-32



1 200B-48h 0 RE

200B-50h 2 32+ 200B-4Eh
200B-47h, 200B-48h,

RE 200B-47h<32768 200B-50h 2 32+ 200B-4Eh =200B-47h RE+ 200B-48h 200B-47h 32768 200B-50h 2-32+
200B-4Eh =(200B-47h-65536) RE+ 200B-48h

c

6-39

(200B-3Bh 200B-3Dh) PM (PM=200B-3Dh 2-32+ 200B-3Bh), PE【 PE-238 (2 38-1)
(2005-2Fh 2005-31h) PO PM =PE -

PO

B
B

200B-08h 200B-08h=PM / 2005-2Fh 2005-31h 0



2005-2Fh 2005-31h EEPROM

-32768 32767 32767-32768

Er. 735( ) 200A-25h

d



32767

6-40

2005-35h, 2005-37h, 2005-37h 0 2005-33h, 2005-34h

RE=223

RE

RM

2005-35h
2005-37h
0
RM= 2005-37h
2-32+2005-35h
2005-35h, 2005-37h
0
RM=RE

2005-33h/2005-34h

B
200B-54h 2 32+ 200B-52h 0 RM



B
200B-08h

6-41

Er.735( )

e

200A-25h Er.735( )

f

200D-15h

NOTE



6.12.2

Er.731() 200D-15h=1 3.0V Er.730()

Er.730( )

6.13
, CN1

6-42

,, 200A-02h=2



200A-02h=0

200A-02h=1

200A-02h=2

,
6041 bit11

1(internal limit active)
6064( 200B-08h)

607D-01 607D-02 607D-01 607D-02, Er.D09 607C
Er.D10



7

7.1
... 251

7.2
1000h

... 254

7.3
2000h

... 266

7.4
6000h

... 335



7.1

CANopen 16 8

7-1

7-1 CANopen

Serv
o



u

= 0x2000
+

= +1 H02-10 2002-0Bh

607Dh

7-1

7-2

7-3

7-3

7-4

7-4



7-5

7-5

7-6

7-6

7-7

7-7



7.2 1000h





















TPDO
Index
-
of TPDOAssignment
Uint16

01h
RW
YES
-
0 65535
6913

TPDO

1)

EtherCAT

(Pre-Op

e
r
a
t
i
o
n

T
P
D
O

P)
2)
1C13h
PDO

①1C13-00h
0

②1C13-01h

1B01 1B04
3.

TPDOx(1A00/1B01 1

B
0
4
)

T
P
D
O

0
1
0
A
h

5.
1A00
TPDO
1A00
00h

Bit31 bit16
bit15 bit8
bit7 bit0

(4)

④1A00
1A00-00h





7.3 2000h

2000h





2002h

Er.122(
)









(2002-1Bh)

Resistance of external
-
Uint16

braking resistor

1Ch

1-1000
-
-
RW
50

2002-1Ch(
)
Er.920(
)
Er.410(
)
2002-1Ch (
)
2002-16h(
)
Er.922(
)
P
D

P
C



2003h



DI (FunIN.1 FunIN.16) (0000 FFFF) DI 2003-01h bit(n)=1 FunIN.(n+1)

2003-01h

2003-01h DI 2003h ( DI ) 2017h ( DI )

DI DI ALM-RST( )

DI DI



DI1 DI DI

2003-03h

DI Er.130(DI )

DI DI DI DI

DI1 DI6 DI 3ms

DI8 DI9 DI 0.25ms

DI (DI 3ms DI 0.25ms) DI8 1 DI9 2

DI1
DI
DI1

DI1 DI6 DI 3ms





DI8 DI DI8 DI8 DI9 DI 0.25ms



(FunIN.33 FunIN.48)
DI
(0000 FFFF)
DI

2003-23h
bit(n)=1
FunIN.(n+1)

2003-23h

FunIN.33 FunIN.48

2003-23h

2003-23h ( DI ) 2003h ( DI ) 2017h ( DI ) 2003-01h DI 2003h ( DI ) 2017h ( DI )

DI
DI
ALM-RST(
)

DI
DI



(FunIN.49 FunIN.64)
DI
(0000 FFFF)
DI

2003-24h
bit(n)=1
FunIN.(n+1)

2003-24h

FunIN.49 FunIN.64

2003-24h

2003-24h ( DI ) 2003h ( DI ) 2017h ( DI ) 2003-01h DI 2003h ( DI ) 2017h ( DI )

DI DI ALM-RST( ) DI DI

2004h



2004-01h

DO
DO
DO
VDO

DO1
DO
DO1

DO1 DO3
DO
1ms
DO

DO 2004-17h(DO ) DO





DO (DO1 DO3) DO

2004-17h

2004-17h bit(n)=0 DO(n+1)

2004-17h bit(n)=1 DO(n+1) ( 2031-05h)
2004-17h (FunOUT.9 BK)
DO
2031-05h 2031-05h bit(n)=1 DO(n+1) bit(n)=0 DO(n+1)

(DO 9) DO

DO 200B-06h





AO1
AO1
-
multiplying factor
Uint16

-
9999.

35h
RW
-
-
~
100

9999
0.01

1V
AO1

2004-33h=0(AO1

x

±3000rpm A O
1

y
0 5000mV

-3000×k+b = 0
3000×k+b = 5000
K = 0.83
b=2500
2004-34h=2500(mV)
2004-35 h = 0.83 (
)

2005h





4









2006h



Torque feedforward
-
Uint16

0Ch
control selection
PP/PV/HM/
RW
YES
0 ~ 2
1



Speed limit for zero clamp
-
Uint16

10h
0 ~ 6000
RW
-
PV/CSV
rpm
10
DI
FunIN.12 (ZCLAMP)
2006-10h

Plus
or
min
us
1

2006-10h

DI
FunIN.12 (ZCLAMP)

2007h



2 1



2007-08h=0 4 100.0 1 1 2007-0Ah, 2007-0Bh



DO

|A|<B+D

DO



2008h
0

2008-02h
512.00



Position loop gain
-
Uint16

03h
0 ~ 20000
RW
-
PP/HM/CSP
0.1 Hz
400









-
RW
PP/PV/HM/
0 ~ 4000
CSP/CSV
(
Hz)
4000

4000Hz

100.0
PI
(
)

0.0

2008-19h



200 h



(2009-06h=1)





2009-20h



2009-27h()=100.0Hz

200Ah





(200B-01h),



0 -
0

1
1 -



200Bh

( 1 ) ( 0 ) DI7

DI1 DI2 DI6, DI8, DI9 110111110 200B-04h 446

DI9
DI8
DI6
DI5
DI4
DI3
DI2
DI1

1
1
1
1
1
1
1
0



DO
3

(
1
)
(
0
)

DO1
DO2 DO3
110
200B-06h

6











200Ch

232

0

1 247

Serial port baud rate
-
Uint16

03h

RW
-
-
0 ~ 5
5









Port0 CRC Port0 PHY 0x301 RX-ER 0x300=0x301 0x300 0x301 CRC

Port1 CRC Port0 PHY 0x301 RX-ER 0x300=0x301 0x300 0x301 CRC

ESC
MCU
0

ESC,

Er.E08(
)





200Dh



Emergency stop
-
Uint16
06h

RW
-
-
0
1
0

0
1

OFF (2002-05h))

JOG

DIDO

0

1
D

I
DO

DI

3
DIDO

4
EtherCAT
DO
DI
EtherCAT
DO
60FEh



DI 2003h DI



(200D-12h=2
DO
3)
2004h
DO
200D-14h
bit(n)=1
DO
bit(n)=0
DO
.

200D-14h
6
110
DO1
DO
DO2 DO3
DO

2004h
DO
DO
2004h
DO1 DO3

0 -
L
200B-06h

DO2 DO3
DO1

0
0
1

200D-15h

2017h DIDO



VDI1 VDI9
DI
DI
200D-13h

2017-01h

2031-01h

DI Er.130( DI )



VDI1
DI
VDI1
VDO1
0
1
1ms
1ms
1
0

VDI 200C-0Bh VDI 2031-01h(VDI )

200C-0Bh 2031-01h 200C-0Bh (2031-01h) bit(n)=1 VDI(n+1) 1 bit(n)=0 VDI(n+1) 0







VDO1 DO DO

DO







2030h



2031h

bit(n)=0 VDI(n+1) 0

VDI
2017h



203 h

203Fh 16 16

7.4 6000h

DSP402
603Fh
DS402

603Fh
65280

603F

203Fh 203Fh Uint32 16 16



bit

bit0 bit3 bit7
CiA402

bit4 bit6 ( )

bit9



:

bit0 bit9 6040h bit12 bit13 ( ) bit10 bit11 bit15



PP

CSP

CSV/PV/HM

CST/PT



PP

CSP

PV/CSV/HM

PT/CST

SDO
SDO

PDO



6065h 4294967295





DI E
r
.
D
0
9
(

D
I

)





(rpm)=
6081h
6091h
6
0

pro le acceleration
VAR
Uint32

6083h
RW
RPDO
PP PV
0 (232-1)
(
/s2)
100

0 1

1

PP CSV PV 605A 1 5 PP CSV PV 605D 1

0 1







= 6071h+60B2h



1













60FCh(
) =
6062h(
)
(6091h)



DI

0
-
1
-

bit
DI



DO

DO
bit

DO





8

8.1
... ... 249

8.2
... ... 250

8.3ITune
... ... 255

8.4 ETune
... ... 257

8.5
... ... 262

8.6
... ... 374

8.7
... 280

8.8
... ... 281

8.9
... ... 289

8.10
... . 301



8.1

,

8
-
1

40.0Hz 200.0Hz
200.0Hz 25.0Hz

100.00ms 50.00ms 00

30 30 ms

(,)

8-2



8-1

8.2

(H08-15)

1

(H0D-02)

2

NOTE
a 150rpm b 3000rpm/s c d 120

H08-00

8.2.1

1 H0 05 0 1

H0D-02 SET



2

1 1

1

H09-09(
2
)

(H09-06) (H09-07)

(H09-09)
H09-09 H09-06

H09-07

H08-15

H08-15 (1.00) 30.00

1 H08-15

5.00

2 (H09-01)
(H09-06)



8-3

JOG

8-2



2 H0 05 2 3

H0D02 up down

set H0815



8.2.2

8-4



8.3 ITune

8.3.1

1 H09-27=2
30

2 H09-27=1

1 30

2

3
H09-26

4

1

2

8.3.2

1



2

8.3.3

1
H09-26<=3000 / 1

H09-26 3000

2

3
H08-52-H08-54

8.3.4

1 1

2

3

4

8.3.5

1
Er.666,Er.660,Er.234,Er.201

2 Er.660
H08-

58 =
1

3 Er.666

4



8.3.6

NOTE

8.4 ETune

8.4.1

ETune



8.4.2

1

2

1 ETN

2,



3 Jog,
(

) 1/8

H0908

NOTE
ON

OFF

JOG

4



5

25Hz, 3, (

100 2000rpm),
6



7



8.4.3

NOTE

8.5

(H09-01)



8-5

8.5.1

(H09-01) 0 31 0 31

8-3

NOTE
(H09-00=1) (H09-00=2)

2



1 (H09-00=1)

(H08-00 H08-02 H07-05) H09-01

8-4

2 (H09-00=2)

7-4 (H08-03 H08-05 H07-06) H09-01

8-5

8-6

NOTE
(H09-01) H09-00 0



8.5.2

8-6

NOTE
H09-01 Hz 2PI H080-2 H09-01=12 H0802=40

8.6

8.6.1

,



8
and
7

,

.

8 and 7





8.6.2

DI

()

1 H08-08 0

(H08-00 H08-02 H07-05) DI 3(FunIN.3 GAIN SEL ) /

8-8 H08-08=0



2 H08-08 1

(H08-00 H08-02 H07-05) (H08-03 H08-05 H07-06)

8-9 H08-08=1

11

8 -





H08-10
NOTE

< -



8.6.3



8.6.4

1

8-10

1

H05-19( ) 0

2

(H08-19) (H08-18)



2

8 to
11

1

H06-11( ) 1

2

8.6.5

(Pseudo-Di erential-Forward-Feedback Control, PDFF
)



8
and
12

8.6.6

1 1



1

1/S

2 2

2

8
and
13



8.6.7



1

2

8.6.8

ITune ETune



1



2

8.7

= =

8.7.1

1 H08-15

2

1

2

3



3

8.7.2

(H08-02, H08-05)

8.7.3

8.8

NTF1 4 1 4 800Hz 8K



VIBSUP1 500HZ 8K VIBSUP2 300hz 8K
VIBSUP3 300hz 8K 1/S

NOTE

8.8.
1

2

1 (H07-05 H07-06) fc(Hz)=1/[2 H07-05(ms)
0.001

2



8 to
14

4 3 (H09-02=1 2)

Eight to nine
4000Hz
NOTE



8-15

1

1 H09-02( ) 1 2

H09-02 1 H09-02 2

2
30min H09

3
H09-02 0

4

2
4

(H09-02=0)



NOTE
30min OFF 300Hz

2

1

H09-02=3
H09-24

2 1

3
1

2

4

3

fH-fL
=
fT

fT

fH-fL
-3dB

2

4

0
100

NOTE



8-16



8.8.2

8-17

100Hz
7.6.1

8 to
18



1 H0A-16

H0A-16

2 H0 -04

2

1 H09-04=1

H09-38( ) H09-39(

)

2 H09-04=0

H09-38( ) H09-39

3 H0A-16

2) 3)

8-19



8.8.3

1

50Hz

,

2

3

8.

1 8.
.

0 4kHz

,, InoSErvoShop V4.10.0.15

2 8.
.

1

V1.3 1-20



8
and
20

2

8-21

NOTE
1. 5

2. Bode

3.
4.



3

8-22



1, 2, 3

3

1 ( NO.1)

1 ( NO.1)

2 ( NO.2)

3 ( NO.3)

200D-02h=1 ( )

DI 2(FunIN.2 ALM-RST )

0x6040 bit7 bit7

NO.1, NO.2

NO.3
1
2



10
5

(2002-20h=1 2)

200B-22h
n 200B-23h n+1

200B-24h 200B-2Bh n+1

200B-23h
Er.000

200B-23h ( n+1 ) Er.xxx xxx 200B-23h

3 DO DO 12, 13, 14 FunOUT.12

ALMO1( 1 AL1) FunOUT.13 ALMO2( 2 AL2) FunOUT.14 ALMO3( 3 , AL3) 3 DO

Bus
SDO





Er.D09, Er.D10, Er.E08 Er.E17
*

3.2.

.3.3 SDO



Er.101
1

2002h



Er.102
2

FPGA MCU

FPGA MCU MCU FPGA

3 Er.103 FPGA

FPGA 2001-02h 0112.0(MCU 2001-01h 0101.7)

4 Er.104

200B-2Eh

MCU FPGA

5 Er.105

EEPROM /

()



6 Er.108

EEPROM
EEPROM

7 Er.120

、

Er.121
8
ON

9
Er.122



10 Er.123

23

11 Er.130 DI

DI DI DI

DI DI

DI

12 Er.131:DO

DO DO

13 Er.136 ROM ROM

14 Er.201 2



15 Er.207 D/Q

16 Er.208 FPGA

Er.208 (200B-2Eh)



17 Er.210

18

Er

.
2
2
0

E
r
.
2
3
4



20 Er.400

P,

220V 310V 420V



21 Er.410

P,

220V 310V 200V



23 Er.430

220V 310V 190V 380V 540V 350V

Er.500
24



Er.510
25

(2005-27h=0
1)
(1MHz)

26

Er

.
6
0
2

E
r
.
6
1
0

28 Er.620





Er.630
29

10rpm
200A-21h

30 Er.650



31 Er.731:

2.8V

32 Er.733

33 Er.735

34 Er.740

Z Z



Er.770
35

A+/A- B+/B- Z+/Z-
2

36 Er.A33

37 Er.A34

2500



Er.A35
38
Z

2500
Z
AB

39
Er.B00

6065h



Er.B01
40

41 Er.B02

200F-09h( )

-420-



/ 10000
4000
(0.001
/ 10000).

43 Er.B04



Er.110
1

(2005-27h=0)

2 Er.601

2005-24h

2.

3 Er.730:

3.0
V



4 Er.900 DI

DI 34(FunIN.34 Emergency) DI ( DI DI)

5 Er.909

200W
60Z
400W

6
Er.920



7 Er.922

2002-1Ch( ) 2002-16h( )



8 Er.939

10

Er.941
9

10 Er.942

200

11 Er.950

DI 14(FunIN.14 P-OT ) DI

12 Er.952

DI 15(FunIN.15 N-OT ) DI

13 Er.980



Er.990
14

1kW
(200A-01h)

15
Er.998

0x6098h

6.

Er.602

Er.220

Er.A40

Er.111

7.

Bus 1
Er.d09



2 Er.d10

3 Er.E08

OP OP

4 Er.E09

OP MCU

5 Er.E11 XML

XM
L



6 Er.E12

7 Er.E13

125us 250us

Er.E15
8

9 Er.E16 MCU ESC

MCU

10 Er.E17 MCU ESC



MCU



1000h

1000h









2000h

























32



























6000h

6000h DSP 402











DIDO









603F Fault code panel displays fault fault name
0x7500, "Er.102", programmable logic configuration fault

0x6320,
0x6320,
0x0110,"Er.D10",

origin bias
set
incorrectly
"Er.D11",
sync cycle



error is
too large
"Er.110",
the
synchroni
zation
period
error is
too large


