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*]' Ethernet  64byte ~ v 1 32bytéd
Ethernet + Ethernet + FCS
6.2.3 ESM
ESM EtherCAT ~ EtherCAT State MachifieA ESM 1 h C
A
i h " h FoF L c T Lo ™ ¢
i w Q F L FA i
t G ¥ A
M w ESM .
—> InitaA |
A
S e PINT
‘PreOperational ‘
e AA N A R ~
Ps" SP Sl A . T " IF _
oP ‘Safe—OperationaI n " IP" " Initf Pre-Operationall A  f
A -
SO " oS " PS" ' Pre-Operationalf Safe-Operational
4‘ Operational \ - f n -
Init A ’
PreOperational '
SafeOperational n ’
Operational '

53



L

6 EtherCAT

DS5C1 A m w
n r " s i
SDO € i H|PDOH |PDO H
A HA “ SDGa PDO oH - - -
SDO 0 H Yes - -
n . SDO 0 H” PDOOD H Yes Yes -
SDO 0 H” PDO OHnpn ~ Yes Yes Yes
"t h [ ESC b:s T T YA
PDO Process Data Objéct A
SDO Service Data Bject  + A
ESM @® bl b~ H A
6.2.4 N + ESC
6.24.1 4
ESC Ethercat L~ EtherCAT Salve ControllérA H n ESC T
@ 0 o @ of Wae TX RXA @ o ~ Yy 0OY * ESCT
o O i >0 3i>0 Ui>0 201>00 w D A ESC |
@ o PHY ¢ ~ @ o o © 0 [WWe o A
Ports MIVEBUS™  opy/ic parallel/
0 1 2 3 Ditigal 1/0 On-chip bus
AutoForwarder+
Loo?back F:FI
ECAT PDI
Management
ECAT 1 Y Y
Processing SyncManager
Unit
Y I Y
ESC address space
R@et«% Reset ‘ Registers ‘ User RAM ‘ Process RAM
‘ Monitoring ‘ ‘ D';g:ttsed ‘ EEPROM ‘ ‘ Status ‘
A
\ Y A\
SYNC LATCH 12C EEPROM LEDs
6.2.4.2
DS5C1 8Kbyte A
A 4Kbyté 0000hH OFFFA D w a ~ s  4Kbyté 1000h 1FFFH
PDOb 4 RAM a A o a IP ET1810/ET1811/ET1812 A
ESC | [ Byte€ | VoWl
n_t H
0000h 1 04h
0001h 1 Revision 02h
0002h~0003h 2 Build 0040h
0004h 1 FMMUs supported 03h
0005h 1 SyncManagers supported 04h
0006h 1 RAM Size 08h
0007h 1 Port Descriptor OFh
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ESC | [ Byte€ | v w4
n + H
0008h~0009h \ 2 [ESC Features supported | 0184h
0010h~0011h 2 Configured Stabn Address -
0012h~0013h 2 Configured Station Alias -
é
é
0100h~0103h | 4 [ESC DL Control | -
é
0110h~0111h | 2 [ESC DL Status e
0120h~0121h 2 AL Control -
0130h~0131h 2 AL Status -
0134h~0135h 2 AL Status Code -
é
PDI 6
0140h 1 PDI Cantrol 08h
0141h 1 ESC Configuration 0Ch
0150h 1 PDI Configuration -
0151h 1 SYNC/LATCH PDI Configuration 66h
0152h~153h 2 Extend PDI Configuration -
é
0400h~0401h 2 Watchdog Divider -
0410h~0411h 2 Watchdog Time PDI -
0420h~0421h 2 Watchdog Tine Process Data -
0440h~0441h 2 Watchdog Status Process Data -
0442h 1 Watchdog Counter Process Data -
0443h 1 Watchdog Counter PDI -
é
FMMU
0600h~062Fh 3x16 FMMUSs[2:0] -
+0h~3h 4 Logical Start Address -
+4h~5h 2 Length -
+6h 1 Logical Start bit -
+7h 1 Logical Stop bit -
+8h~9h 2 Physical Start Address -
+Ah 1 Physical Start bit -
+Bh 1 Type -
+Ch 1 Activate -
+Dh~Fh 3 Reserved -
é
Distributed Clocks ' D& - SYNC Out Unit
0981h 1 Activation -
é
0984h 1 Activation Status -
098Eh 1 SYNCO Status -
é
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ESC [ Byte€ voow*l
0990h~0993h 4 Start Time Cyclic Operation/Next SYNCO Pulse -
é
Distributed Clocks [T D& - SYNC Out Unit
09A0h~09A3h | 4 ISYNCO Cycle Time -
é

6.2.5SIl M [ 0000hb003FIE
ESC M ° EEPROM 0000KH 0007H p~ Configured Station Alias -~ -7

ESC * 0~ Q” ESC A SllEEPROM vi [ESC ‘ P A
H IP~ ET1810/ET1811/ET18I2 A v A ) a IP ~ ET1810/ET1811/ET1812
A
6.2.6 SDO™ * €
DS5C1 | SDO + ~ ASDO " g Mailbox H” Yy SDO 4
i b A
h v TP T 2 7 Yic N A[sbo Q
b A PDO/ b SbO 1 * PDO v A
6.2.6.1 MailboxI €
Mailbox/SDO " A a ETG i~ ETG10005 ETG10006~ A
| Ethernet Header | EthernCAT Header | st EtherCAT Datagram | 2ndt | | Ntht | FCS |
- ——10byte Max:1486byte B -2byte
\ Datagram Header Mailbox Protocol \ WKC \
ebyte 2byte Max:1478byte
Mailbox Header CoE Header Cmd Specific \
16bit 16bit 6bit  2bit  4bit 4bit  9bit  3bit 4bit Max:1478byte
‘ Length ‘ Address ‘Channel‘ Prio ‘Type‘ Cnt Number‘ Res ‘ Serv ‘ Cmd Specific
v 7
MailBox Header Length WORD Mailbox
Address WORD 0 H
Channel Unsigned6 |~ Reserved
Prority Unsigned2 | n &
Type Unsigned4 | Mailbox
00H
01K = Reserved
02H EoE -
03h CoE
04K FoE -
05H SoE -
06h-OEH ~ Reserved
OFH VoE -
Cnt Unsigned3 | Mailbox
Reserved Unsignedl |~ Reserved
CoE Header Number Unsigned9 | Reserved
Reserved Unsigned3 | Reserved
Service Unsigned4 | H
Cmd specific Size Indicator Unsignedl | Data Set Siz&
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DS5C1 A m N 6 EtherCAT
y :
Transfer Type Unsignedl | Normal /Expedited
Data Set Size Undggned?2
Complete” Unsigned1 - ~
Command Specfier Unsigned3 D /N
/
WORD
Sub BYTE Sub
Abort message
6.2.6.2 Mailbox
o - Mailbox HT n A
Mailbox ' 100ms
h R I 2 OH WKC ot Y A
[ WKC W v [ WKC, th v A
Mailbox ' 10s
h c ~ - v WKC " A
w o WKC Tthov A
c -~ - A
6.2.6.3 H
1€ Y]
Error code 603FA Error codé v A
0000 FEFFh  IEC618007-201 g A
FFOOH FFFFh L H n p A
- PDO Op mode
603Fh 00h Error code 0-65535 uUi6 ro TXPDO All
o g 0 7 h 7 "A
0 v 0000
3} n A
FF**h
“ h~ 7 00h FFH
~ o~ 0§ E-030 G -~ - 603Fh v w FFO3R i T 03h=3
0 E-850 TxPDO G ~ a E-85I RxPDO G " Tk
W@ - 603Fh v w FFB5H 1 T 55h=85d
bupo ~ E-817 SyncManager2/3 ~ Y AO00RA
2€ r €
Error register 1001hA Error register v A
- PDO Op mode
1001h| 0Oh Error register 0-65535 Uil6 ro TXPDO All
o ? 0 ) ~ A
0 v 0000
b A
Bit Y
0 b
1
2
3
4 AL status code H 0 *1
5 b
6 G
7 AL status code H 0 *2
1 [ AL status code H L.~  EtherCAT H~ E-800 7a E-810 7a
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\ - PDO | Opmode
E-850 7A
*Q' I AL status code H © EthaCAT H” E-880 7 EtherCAT
H™ v A
6.2.7 PDO" €
DS5CL | PDO ~ A
¢ EtherCAT PDO - ‘ A
PDO t h [t RXPDO ct [ h TxPDOA
T H? H 2
RxPDO h C
TxPDO C h
6.2.7.1 PDO
PDO ot T [ PDO A
DS5C1 | PDO “ " Ya RxPDO 1600hH 1603 & TxPDO 1A00h 1A03H
A
Ve Ty n
RxPDO 24[byte] TxPDO 24|[byte]
Y " PDO o A
< o>
Ne 6040R 6060R 607AR 60B8h| 1600~ Receive PDO mapping 1:RxPDO 1
Sub Object contents
1600h 00h | 04h
01h | 604000 1th
02h | 6060 00 08 h
03h | 607A 0020 h
04h | 60B8 00 10 h
05h | 0000 00 00 h
é
18h | 0000 00 00 h
6040h 00h | Controlword ule6
6060h 00h | Mode of operation 18
607Ah 00h | Target Position 132
60B8h 00h | Touch probe function ule6
6.2.7.2 PDQ
¥ L, PDO T Ne PDO [SyncManagekaDO SyncManager ~
[ PDONe ADS5C1 |~ b 4 PDONe " vy a RxPDO SyncManagef2 1C12RTxPDO
"~ SyncManager3 1C13HA
W e Ty n
RxPDO 4 [Table] 1600H 1603/ A
RxPDO 4 [Table] 1A00h 1A03H A
W le Y b i A
PDONe o
Ne 1600h[ Ne 1C12H Sync manager chann2l " A
Sub Object contents
1C12h 00h 01h
01h 1600h
02h 0000h
03h 0000h
04h 0000h
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Ne 1A00h[ Ne 1C13KF Sync manager chann®l A
Sub Object contents
1C13h 00h 01h
01h 1A00h
02h 0000h
03h 0000h
04h 0000h
6.28 H
DS5CL 1~ Y Y 1 A
Y
DC SYNCOH® y 1 W %o
i LH h é
SM2 SM2Hp RxPDO H D é-
v G D " OF D
FreeRun |
6.2.8.1 DC SYNCO t €
DS5C1 | 64bit DC Distributed Clockle ~ A
EtherCAT H ¢ DC Aw DCt ' %o ~ System Timg
At G SYNCOHle A w ¢ e - G SYNCOH® Ty
L SYNCO-UD A
h HA D &~ 7z &~ Z &AN c L
~ [ SYNCOH® ¢ e - A
2~3s
CPU b i A b
EtherCAT - . Esv ) [
H | , Pr SaF )
" ESM T 1 | Init Ooerat?onal Ooeratieonal Operationdl
: - | SDO Mailbox™ ~ § H |
H* b ‘ *
| PDO 0 H |
| | | [ro6 w ]
( Esc * | ‘
s TTTTTTTITITITIT
SYNCOH~ 3 3 o L 3 L
° L | % ‘
;—>SYNCOH” ®
L I
Ly ~ @
L
W PO H
6.2.8.2 SMP SMZE t €
C G SM2Hup A
W C G SM2Hup Y L SM2HP A
W SM2Hup PDO H YW G:B" h u HA H
oz - - 0 A
0 % * g DC SYNCOH»® ~ A




DS5C1 A m

L

6 EtherCAT

6.2.9 LED
XG2 |

L/AINa L/A OUT

Y

2@ EtherCAT

A

LED” ~ Nez L/AIN L/A OUTA
N o LINK b A
LED Y
OFF LINK
LINK a 0
ON, LINK a 0
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DS5C1 A m T

7 EtherCAT

_|_

7 EtherCAT

7.1 EtherCAT ¢

™

Hé&
/ w CSR CSVa CSTa PR Pva TQ VoW a A
RXPDO[0x6040] | L v [ PDO T~ CSRACSV CST I [e)
[ NC

RXPDO[0x6060] i v [ PDO T~ «kF n - [¢) k
RXPDO[0x607A] B y B~ v [ PDO T
TXPDO[0x6041] v [ PDO T
TXPDO[0x6061] v v [ PDO T
TXPDO[0x6064] B v [ PDO T
TXPDO[0x606C] v [ PDO T
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DS5C1 Am T [ 7 EtherCAT +
7.2 CSP
CSP B S : B - t O B A
B~ BO7AN % K aL . P o (6067 .
@ L »
A (6085) oW
v (60C5h) .
; (60C6h) >
R . - % p B 5]
A 60%A > N . (60FCH) { 1>
’ A
Ne ~ 608Fh) _
(6091h) R
Feed (609%) >
5] (607EN)
g
(6072) |
(6080Y) ) X
B v v
1 > Ly —»E — L —{ — L,
A A
E
« (6071)
: (606Ch) p B
< B (6064) « P P~ 6063) <
i ’ Ne * 608Fh) f B Ne (20(Dh)
Sy e
v e (6091h) j Ne (20Eh)
- Feed (609)
721 11
lecsp 4 n €
N r - PDO
6040h 00h L - 0~65535 ul6 rw RxPDO
N ¢ g PDO
6072h 00h 0.1% 0~65535 ul6 rw RxPDO
607Ah 00h B Dy B -2147483648 132 rw RxPDO
2147483647
607Dh - D B L - - - - -
00h 607Dh - 2 us ro No
01h B L Dy B -2147483648 132 rw RxPDO
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i ~ PDO
2147483647
02h B L Dy B -2147483648 132 rw RxPDO
2147483647
607Fh | 00h Dy B /s | 0~4294967295 u32 rw RxPDO
6080h | 00h r/min 0~4294967295 u32 rw RxPDO
60B1h | 00h Z Dy B /s | -2147483648 132 rw RxPDO
2147483647
60B2h | 00h Z 0.1% -32768-32767 116 rw RxPDO
TYM " & r
\or - PDO
605Ah | 00h A - 0~7 116 rw NO
605Bh | 0OOh |~ - 0~1 116 rw NO
605Ch| 00h AA - 0~1 116 rw NO
605Dh| 00h A 0 - 1~-3 116 rw NO
605Eh | 00h i 9 - 0~2 116 rw NO
607Dh - p B L - - - - -
00h 607h - 2 us ro No
01h g L Dy B -2147483648 132 rw RxPDO
2147483647
02h B L Dy B -2147483648 132 rw RxPDO
2147483647
607Ch| 00h (/4 Z Dy B -2147483648 132 rw RxPDO
2147483647
607Eh | 00h D) - 0~255 us rw NO
6085h | 00h A i Dy B /s2| 0~4294967295  U32 rw RxPDO
6086h | 00Oh |B 78 - -32768-32767 116 rw RxPDO
608Fh - B No - - - - -
00h 608Fh - 2 us ro No
01lh : pulse 1~4294967295 U32 ro No
02h r ~ 1~4294967295 U32 ro No
6091h - - - - - -
00h 6091h - 2 us ro No
01h r ~ 1~4294967295 U32 ro No
02h roo- 1~4294967295 U32 ro No
602h - Feed - - - - -
00h 6092h - 2 us ro No
01lh Feed/ Dy B 1~4294967295 U32 ro No
02h roo- 1~4294967295 U32 ro No
60B8h | 00h - 0~65535 ul6 rw RxPDO
+ reo4or€<csp 4 >
A\ PDO Op mode
6040h 00h L 0~65535 ule6 Rw RxPDO All
) - L oA
bitH
15 | | 13 | 12 | 112 | 10 9 | 8
R om h
7 \ 5 | 4 3] 2]1]o0
fr oms eo | gqs | ev | so
| r [
r = reserved ~ fr = fault reset
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DS5C1 Am™ 7 [ 7 EtherCAT +
\ \ \ \ \ PDO | Op mode
oms = operation mode specific eo = enable operation
- L w o it gs = quick stop
h = halt ev = enable voltage
S0 = switch on
csp ~ ba omsbiA
2€csp + r €
! g PDO
6041h 00h Statusword 0~65535 ul6 ro TxPDO
N ¢ - POD
6062h 00h | B D) Dy B -2147483648 132 ro | TxPDO
2147483647
6063h 0oh | p B pulse -2147483648 132 ro | TxPDO
2147483647
6064h 00h B Dy B -2147483648 132 ro | TxPDO
2147483647
6065h ooh |B 2z v Dy B8 0~4294967295| U32 | rw | RxPDO
6066h 00h 1ms 0~6553% Ui6 | rw | RxPDO
6067h ooh |8 | Y Dy B 0~4294967295| U32 | rw | RxPDO
6068h o0o0h |8 Y 1ms 0~65535 Ui | rw | RxPDO
606Ch 00h Dy B /s |-2147483648 132 ro | TxPDO
2147483647
6074h ooh | p D) 0.1% -32768-32767 | 116 ro | TxPDO
6076h 00h Mnm 0~4294967295| U32 | ro | TxPDO
6077h 00h 0.1% -32768-32767 | 116 ro | TxPDO
60F4h 00h B Z ~ =PERR Dy B -2147483648 132 ro | TxPDO
2147483647
60FAh 00h o D - B ¥ Dy B /s |-2147483648 132 ro | TxPDO
2147483647
60FCh | 00h |p B D pulse -2147483648 132 ro | TxPDO
2147483647
TOnm 7o i r
Y or - PDO
603Fh | 00h - 0~65535 Ui16 ro TxPDO
60B9h | 00h Touch prober - 0~65535 Ui16 ro TxPDO
60BAh | 00h Touch probel::: B D | -2147483648 132 ro TXPDO
B y B 2147483647
60BBh | 00h Touch probel I B D | -2147483648 132 ro TxPDO
B { B 2147483647
60BCh| 00h Touch probe2:': 1 B D -2147483648 132 ro TxPDO
B y B 2147483647
60BDh | 00h Touch probe2 1/ B D | -2147483648 132 ro TxPDO
B y B | ~2147483647
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[ 6041F€ < csp + r- >
- PDO | Opmode
6041h 00h 0~65535 ui6 Ro TxPDO All
® B A
bitH
15| 14 13 \ 12 11/ 10| 9| 8
r oms ilajoms|rm| r
Following error | Drive follow Commandvalue
7| 6 5 4 2 1] 0
w | sod gs Ve f | oe | so|rsto
r = reserved - w = warning
sod = switt on disabled
oms = operation mode specific gs = quick stop
~ L W it ve = voltage enabled
ila = internal limit active f = fault
oe = operation enabled
rm = remote so = switchd on
rtso = ready to switch on
bit13,12,10 [ operation mode specific € E
Bit W M
10 |G - a
12 0 B b b
1 B b
13 0O |60F4h ©Z ~ =6062h B D~ i 6064h B T v’
60650 P Z v ” 7 ” 60F4h v 6065h
v b 6066h
1 60F4h DZ ~ vy~ 6065h B Z v "~
F 6066h ” Yii:
' 1 B bl Y Wn D'
e PDS b’
E T~ Halta Quicksto@ Shutdowr Disable operatiocad Faluf ’
E  HaltA A
csp + " ¥
E  CyclicB L b ) ~ h b ¢ A
E B 607AR B ~ 60BOA P Z ~ w v bu p A
= " b o h H™ ~ & g D"~ Operation enabledd ~ 100 ms
A
E  60C2h Interpolation time period” 607AK B “ 60BORA B Z " 2
A v 4 1C32h02h Cycle timé A:B “h T F 60C2h
B A
E ° a - 607AK B ~ +60BOA B Z ~ 6064h B v "~
h As g 7 T z "W e g Y
~ B " DH” y N A “rcesp L Y L ® [ecsp L
R 3 A
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DS5C1 A m [ 7 EtherCAT +
D B a ¥ B o B B v -
i g -~ D~
- a N
PDS K operation enable B
i DB ~ o~
oAt | ane
PDS ;\Tiswitcr; on T B
op -~ D~
N ’J_‘ ) [ y B
{ a j | —
PDS ﬁ%‘i?pieir;i/on enable T B
7.2.2 1
A
RXPDO[0X607A] ~  CSP W (o] k i1 6 NC Dy B
TXPDO[0x6064] [ B~ Dy B
TXPDO[0x606C] i Dy B /s
RXPDO[0x6060] u 8
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7.3 CSV
Ccsv - : B | Y A
"~ 60FFh” L (231Ch~231Fh)
a
(6080h) N Ly (6072h) .
b) (607Eh)
(6084h) -
A i (6085h) ooLw .
v (60C5h) .
(60C6h) -
A ~ B05A” -
> 2 v §
». -y I » L /M\‘
Neo " 608Fh) - n 7y LY = V\Cu [ \T/
(6091h) R \_iEj
Feed (6092h)
) (607Eh)
P (6077h)
P (606Ch) P P
. B (6064h) .
R B Ne " 608Fh) « Ne (200Dh)
e < (6091h) . Ne (200Eh)
 Fed (6092h) N
731 T
lecsv4 i r n €
N oy - PDO
6040h 00h L - 0~65535 ule rw RxPDO
607Fh 00h Dy B /s 0~42A967295 U3z rw RxPDO
1Y +i 1
N ¢ - PDO
6072h 00h 0.1% 0~65535 ul6 rw RxPDO
6080h 00h r/min 0~4294967295 u32 rw RxPDO
60B1h 00h Z Dy B /s | -2147483648 132 w RxPDO
2147483647
60B2h 00h Z 0.1% -32768-32767 116 w RxPDO
60FFh 00h 5y B /s 0~4294967295 u32 rw RxPDO
TOM "o i
N oy - PDO
605Ah 00h A - 0~7 116 rw NO
605Bh 00h 7 - 0~1 116 rw NO
605Ch | 00h AA - 0~1 116 rw NO
605Dh |  00h A 0 - 1~3 116 rw NO
605Eh 00h i o - 0~2 116 rw NO
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A\ - PDO
607Bh - B L - - - - -
00h 607Bh - 2 us ro NO
01lh B L Dy B -2147483648 132 rw RxPDO
2147483647
02h B L Dy B |-2147483648 132 rw | RxPDO
2147483647
607Ch 00h |+ Z Dy B -2147483648 132 rw RxPDO
2147483647
607Eh 00h D) - 0~255 us rw NO
6085h 00h A Dy B 0~4294967295| U32 rw RxPDO
/s?
6086h 00h g J " 43 - -32768-32767 116 rw RxPDO
608Fh - B No - - - - -
00h 608Fh - 2 us ro NO
01lh . pulse 1~4294967295| U32 ro NO
02h r - 1~4294967295| U32 ro NO
6091h - - - - - -
00h 6091h - 2 us ro NO
01lh r ~ 1~4294967295 | U32 ro NO
02h roo- 1~4294967295| U32 ro NO
60%2h - Feed - - - - -
00h 6092h - 2 us ro NO
01lh Feed Dy B 1~-4294967295| U32 ro NO
02h roo- 1~4294967295| U32 ro NO
60B8h 00h - 0~65535 ui6 rw RxPDO
[ 60401€ <csv + r >
g PDO | Opmode
6040h 00h L 0~65535 ui6 rw RxPDO All
PDS o - L oA
bitH
15 | 14 13 | 12 | 11 10 9 | 8
R om h
7 6 5 | 4 3| 2]1]o0
fr oms eo | gs | ev SO
r r | r
r = reserved - fr = fault reset
oms = operation mode specific eo = enable operation
- uw i gs = quick stop
h = halt ev = enable voltage
S0 = switch on
csv ~ ba omsbiA
2€csv 4 T r
A - PDO
6041h 00h - 0~65535 ui6 ro TxPDO
15 +i i
A - PDO
6063h 00h p B i pulse -2147483648 132 ro TxPDO
2147483647
6064h | 00h |B Dy B 2147483648 132 ro TxPDO
2147483647
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A ~ PDO
606Bh 00h D Dy B /s | -2147483648 132 ro TxPDO
2147483647
606Ch 00h i Dy B /s |-2147483648 132 ro TxPDO
2147483647
6074h 00h D 0.1% -32768-32767 116 ro TxPDO
6076h 00h Mnm 0~4294967295 u32 ro TxPDO
6077 00h T 0.1% -32768-32767 116 ro TxPDO
5 i i [

\or - PDO
603Fh 00h - 0~65535 u16 ro TxPDO
60B9h 00h Touch prober - 0~65535 ul6 ro TxPDO
60BAh 00h Touch probel: s 1 Dy B -2147483648 132 ro TxPDO

BB 2147483647
60BBh 00h Touch probel V] Dy B -2147483648 132 ro TxPDO
BB 2147483647
60BCh 00h Touch probe2:': 1 Dy B -2147483648 132 ro TxPDO
B B 2147483647
60BDh |  00h Touch probe2 1 Dy B 2147483648 | 132 ro | TxPDO
BB 2147483647
[ 6041F€ <csv + ! >
- PDO | Opmode
6041h 00h 0~65535 ul6 ro TxPDO All
° y A
bitH
15| 14 | 13 12 11 10 | 9 | 8
r oms ila [ oms | rm r
r follow drive command vaule r
7 6 5 4 3 2 1 0
w | sod | gs ve f oe | so | rsto
r = reserved - w =warning

L w

rm = remote

sod = switch on disabled
oms = operation mode specific

ila = internal limit active
oe = operation enabled

rtso = ready to switch on

gs = quick stop
ve = voltage enabled
f = fault

so = switched on

bit13,12,10 I operation mode specific € E

Bit W M
10 G -
12 0 °b
1 L)
13 G -
1 bl Yn o
E PDS Operation enabled
E b i T~ Halta Quicksto@ Shutdowi Disable @eratiora Faluf
E b HaltA
E L3
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csv 4 ¥

E Cyclic L 7 - ~ b h A

E 60FFA ~

E b o © H" T e g "~ Operation enabledd =~ ~ 100ms ~ A

E 60C2h Interpolation time pericd “ 60FFhA ~  60BlH @ A v

w  1C32h02hA Cycle timé A

E bu H ~ ¢ 606ChH i~ A

E 60FFA Ty 6080R - LA
7.3.2 1

\

RXPDO[0x60FF] 5y B /s
TXPDO[0x6064] B Dy B
TXPDO[0x606C] i Dy B /s
RXPDO[0x6080] - COEOnline  k L r/min
RXPDO[0x6060] W -

70




DS5C1 Am™ 7 7 EtherCAT +
7.4 CST
CST i Y A
L (231Ch~231Fh)
(6072h)
" 6071h°
(6072h) , s
) (607Eh)
(6080h) i -
> Ly (‘M)
(6087h) " Lw £ "
g |
A " 605A” 4 \ |
> \—L/E\‘
2
B (6077h)
P (606Ch) J
< B (6064h) .
) Ne " 608Fh) A < Ne (200Dh)
(6091h) L Ne (200Eh)
Feed (6092h)
741 11
lecst + €
N ¢ - PDO
6040h 00h - 0~65535 ul6 rw RxPDO
151 11
oy PDO
6071h 00h 0.1% -32768-32767 116 rw RxPDO
6072h 00h 0.1% 0~65535 ul6 rw RxPDO
6080h 00h r/min 0~4294967295 u32 rw RxPDO
6087h 00h 0.1%/S | 0~4294967295 u32 rw RxPDO
60B2h 00h z 0.1% | -32768-32767 116 rw RxPDO
TO5NM T ord i
N ¢ g PDO
605Ah 00h A - 0~7 116 rw NO
605Bh | 00h |~ - 0~1 116 rw NO
605Ch 00h AA - 0~1 116 rw NO
605Dh 00h A q - 1-3 116 rw NO
605Eh | 00h i - 0~2 116 rw NO
607Bh - B - - - - -
00h 607Bh - 2 us8 ro NO
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Y r - PDO
01h B L Dy B -2147483648 132 rw | RxPDO
2147483647
02h B L Dy B -2147483648 132 rw | RxPDO
2147483647
607Ch 00h |4 2z Dy B -2147483648 132 rw | RxPDO
2147483647
607Eh 00h D - 0~255 us rw NO
6085h 00h A Dy B /s2 | 0~4294967295| U32 rw | RxPDO
6086h 00h g J " 43 - -32768-32767 116 rw | RxPDO
608Fh - B Ne - - - - -
00h 608Fh - 2 us ro NO
01h . pulse 1-4294967295| U32 ro NO
02h r ~ 1-4294967295| U32 ro NO
6091h - - - - - -
00h 6091h - 2 us ro NO
01lh r - 1~4294967295| U32 ro NO
02h r - 1~4294967295| U32 ro NO
60%2h - Feed - - - - -
00h 6092h - 2 us ro NO
01h Feed Dy B 1~-4294967295| U32 ro NO
02h r - 1~4294967295| U32 ro NO
60B8h 00h - 0~65535 ui6 rw | RxPDO
+ [ 6040f€ <cst + r - >
g PDO | Opmode
6040h | 00h L 0~65535 u16 Rw RxPDO All
PDS o J L oA
bitH
15| 14 | 13 | 12 | 11 | 10 9 | 8
R om h
7 6 | 5 | 4 3] 2]1]o0
fr oms eo | gs | ev | so
r ] R | r
r = reserved ~ fr = fault reset
oms = operation mode spfc eo = enable operation
~ L W pit” gs = quick stop
h = halt ev = enable voltage
S0 = switch on
ct ~ ba omsbiA
2€ cst 47 r €
A\ - PDO
6041h 00h - 0~65535 ui6 ro TxPDO
6073h 00h 0.1% 0~65535 uie ro NO
15 +i T r €
Y or - PDO
6063h 00h p B i pulse -2147483648 132 ro TxPDO
2147483647
6064h 00h B Dy B -2147483648 132 ro TxPDO
2147483647
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Y or - PDO
606Ch 00h T Dy B /s |-2147483648 132 ro TXPDO
2147483647
6074h 00h D] 0.1% -32768-32767 116 ro TXPDO
6075h 00h 1mA 0~4294967295 u32 ro TxPDO
6076h 00h Mnm 0~4294967295 u32 ro TxPDO
6077h 00h T 0.1% -32768-32767 116 ro TxPDO
6078h 00h 5 v 0.1% -32768-32767 116 ro TxPDO
THY I i i r
\or - PDO
603Fh 00h - 0~65535 uie6 ro TxPDO
60B9h 00h Touch prober - 0~65535 U16 ro TxPDO
60BAh 00h Touch probel: s 1 Dy B |-2147483648 132 ro TxPDO
BB 2147483647
60BBh | 00h Touch probel Dy B |-2147483648 132 ro | TxPDO
BB 2147483647
60BCh 00h Touch probe2:': 1 Dy B -2147483648 132 ro TxPDO
B B 2147483647
60BDh | 00h Touch probe2 1 Dy B |-2147483648 | 132 ro | TxPDO
BB 2147483647
[ 6041t€<tq + >
g PDO Op mode
6041h 00h 0~65535 U6 ro TxPDO All
o g A
bitH
15] 14 [ 13 12 11| 10 [ 9 | 8
r oms ila | oms| rm r
Drive following command vaule
7 6 | 5 4 3 2 1 0
w | sod| gs ve f oe | so | rsto
r = reserved ~ w = warning
sod = switch on disabled
oms = operation mode specific gs = quick stop
~ L W bit” ve = voltage enabled
ila = internal limit active f = fault
oe = operation enabled
rm = remote so = switched on
rtso= ready to switch on
bit13,12,10 [ operation mode specific € E
Bit Value Definition
10 G - a
12 0 W b )
1 w b
13 G - a
1 * bl Yn e
E PDS Operation enabled
E b T~ Halta Quicksto@ Shutdowi Disable operatica Faluf
E b HaltA
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cst 4 ¥

E Cyclic L Profilé ~ b C h A

E 6071h

E | e0B2h b A

E “b o ~ H"" @ ON ~ 100ms "~ A

E 60C2h Interpolation time period 7 6071h ~  60B2H @ A

W 1C32h02A Cycle timé A

E bu H ~ ¢ 6077h i~ A

E 6071R ~ v i 6072h ~ A 2312h P328 a 2313A P329 ~ v

E Ly 6080h ~ A
7.4.2 1

K

RXPDO[0x6071] 0.1%
TXPDO[0x6064] B Dy B
TXPDO[0x606C] 7 Dy B /s
TXPDO[0x6077] i 0.1%
RXPDO[0x6080] r/min
RXPDO[0x6060] W 10 -
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7.5 HM
HM  ~ 4 "

A "~ 6098h"

B D (6062h)

A ~ 6099h”

(607Fh)

(6080h)

1w (609Ah)

A i (6085h)
v (60C5h)
(60C6h)

™ ar

A ~ B605A”

g =

PO

Ne ~ 608Fh)

(6091h)

Feed (6092h)

5 (607EN)

L

h 4

(6072h)

(6080h)

% .

(60FCh) ;

(6077h)

A

Lw

(606Ch)

A

B (6064h)

A

b B~ 6063h)

Ne ~ 608Fh)

(6091h)

Feed (6092h)
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751 11
1€hm + 0 r €
¥ or - PDO
6040h |  00h L - 0~65535 u16 w RxPDO
6098h |  00h A - -128-127 18 rw RxPDO
6099h - / - - - - -
00h - 2 us ro NO
01h 1 ® oy B /s | 0~4294967295| U32 w RxPDO
02h A oy B /s | 0~4294967295| U32 w RxPDO
609Ah | 00h A v Dy B /s2 | 0~4294967295| U32 w RxPDO
1T501M 11 i
\l - PDO
6072h | 00h 0.1% 0~65535 U16 w RxPDO
607Fh | 00h Dy B /s | 0~4294967295| U32 w RxPDO
6080h | 00h r/min 0~4294967295|  U32 w RxPDO
60B1h | 0Oh z oy B /s | -2147483648 132 w RxPDO
2147483647
60B2h | 00h z 0.1% -32768-32767 116 rw RxPDO
60C5h | 00h y Dy B /s2 | 0~4294967295| U32 w RxPDO
60C6h | 00h ; Dy B /s? | 0~4294967295| U32 w RxPDO
THY M " ¥ i
' ~ PDO
605Ah |  00h A - 0~7 116 w NO
605Bh | 00h |~ - 0-1 116 w NO
605Ch | 00h AA - 0~1 116 w NO
605Dh |  00h A g - 1~3 116 w NO
605Eh | 00h i 0 - 0~2 116 w NO
607Dh | - P B - - - - -
00h 607Dh - 2 us ro NO
01h B L Dy B -2147483648 132 rw | RxPDO
2147483647
02h B L Dy B -2147483648 132 'w | RxPDO
2147483647
607Ch| 00h |4 Z Dy B -2147483648 132 rw | RxPDO
2147483647
607Eh | 00h B - 0~255 us w NO
6085h | 00h A Dy B /s2| 0~4294967295| U32 | rw | RxPDO
6086h | 00h |B 7s - -32768-32767 116 rw | RxPDO
608Fh - |8 No - ; - : ;
00h 608Fh - 2 us ro NO
01h 5 Pulse 1~4294967295 | U32 ro NO
02h P - 1~4294967295 | U32 ro NO
6091h - - - - - -
00h 6091h - 2 us ro NO
01h 3 - 1~4294967295 | U32 ro NO
02h P 1~4294967295 | U32 ro NO
609%2h - Feed - - - - -
00h 6092h - 2 us ro NO
01h Feed Dy B 1~4294967295 | U32 ro NO




DS5C1 Am™ 7 [ 7 EtherCAT +
\or - PDO
02h r - 1~4294967295 u32 ro NO
60B8h | 00h - 0~65535 uil6 rw | RxPDO
+ reods0re<HM+ T >
- PDO Op mode
6040h 00h L 0~65535 U16 Rw RxPDO All
PDS o gy L oA
bitH
15 | 14 | 13 | 12 | 112 | 10 9 8
r oms h
7 6 | 5 | 4 3| 2 1 0
Fr oms eo | Qs ev SO
R | R | starthoming
r = reserved ~ fr = fault reset
oms = operation mode specific €0 = enable operation
~ L W pit” gs = quick stop
h = halt ev = enable voltage
S0 = switch on
bit9,6 -4 operation mode specific € E
Bit W M
4 0->1 A P* D
5 G - a
6 S G C - a
9 S G T - a
6040h bitd A 0 4 BB L hmi " a -~ 4 a a
¥ " b A
T B" bDTHda A B b~ P 6040h bit4™ ~ A B* b3
A
A [ 6098t€
g PDO Op mode
6098h 00h A -128-127 I8 rw RxPDO All
A
w M
0 b A
1 |Ve LS &IndexPulse
2 Ve LS &IndexPulse
3 +Ve HS & IndexPulse diection reversal
4  +Ve HS &lIndexPulse no direction changed
5 -Ve HS & IndexPulse direction reversal
6 Ve HS &IndexPulse no direction changed
7 |0On +Ve HSIndexPulse
8 On +Ve HS 4ndexPulse
9  |After +Ve HS reverse lndexPulse
10 |After +Ve HS+IndexPulse
11 |On-Ve HS-IndexPulse
12 |On-Ve HS 4ndexPulse
13 |After -Ve HS reverse ldexPulse
14 |After -Ve HS HndexPulse
15 |Reserved
16 |Reserved
17 |Same as 1 withouhdexpulse
18 [Same as 2 withouhdexpulse
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\ | - PDO | Opmode
W M
19 [Same as 3 withouhdexpulse
20 |Same as 4 withouhdexpulse
21 |Same as 5 withouhdexpulse
22 |Same as 6 withouhdexpulse
23 |Same as 7 withouhdexpulse
24  |Same as 8 withouhdexpulse
25 |Same as 9 withouhdexpulse
26 |Same as@ withoutindexpulse
27 |Same as 11 withoumdexpulse
28 |Same as 12 withoumdexpulse
29 |Same as 13 withoumdexpulse
30 [Same as 14 withoundexpulse
33  |OnindexPulse +Ve direction
34 Onlindex Pulsei Ve direction
35 |Current postion = home
37 |Current postion = home
A [ 60991€
- PDO | Op mode
6099h - A - - - - -
A BB L~ hni A
00h Number of entries | 2 | us | ro | NO | HMm
6099 1 ~
01h Speed during search | 0~4294967295 U32 | rw | RxPDO| HM
[ SwitchtH™ # ~ b A
v o 6080R ¥ 214748364K W LA
02h | Speed during search for zef 0~4294967295 U32 | rmw | RxPDO| HM
[ F °Db A
SwitchH ™~ Dy FB U oy ¥ v A
v b 6080h ¥ 214748364K W LA
A I 609AIE
- PDO Op mode
609Ah 00h A w 0~4294967295 u32 rw RxPDO All
1 B~ hni v Y A
1 B~ hni i T 6 A
N A~ B F- a T e A A
wo p bul A
2€hm + i r €
N ¢ - PDO
6041h 00h - 0~65535 ul6 ro TxPDO
60E3h - A - - - - TxPDO
00h 60E3h - 1~254 us ro TxPDO
01lh A 1 - 0~32767 ui6 ro TxPDO
20h A 32 - 0~32767 U6 ro TxPDO
1Y W +1i i r
\or - PDO
6062h 00h B D Dy B -2147483648 132 ro | TxPDO
2147483647
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Y or ~ PDO
6063h 00h p B 1 pulse -2147483648 132 ro | TxPDO
2147483647
6064h 00h B Dy B -2147483648 132 ro | TxPDO
2147483647
6065h 00h B Z Y 5y B 0~4294967295| U32 | rw | RxPDO
6066h 00h 1ms 0~65535 Ui | rw | RxPDO
6067h 00h [ v Dy B 0~4294967295| U32 | rw | RxPDO
606&h 00h [ 0 1ms 0~65535 Uil6 | rw | RxPDO
606Ch 00h i Dy B /s |-2147483648 132 ro | TxPDO
2147483647
6074h 00h D] 0.1% -32768-32767 | 116 ro | TxPDO
6076h 00h Mnm 0~4294967295| U32 | ro | TxPDO
6077h 00h T 0.1% -32768-32767 | 116 ro | TxPDO
60F4h 00h B Z Dy B -2147483648 132 ro | TxPDO
2147483647
60FAh 00h o D c B F- Dy B /s |-2147483648 132 ro | TxPDO
2147483647
60FCh ooh [(p B D) pulse -2147483648 | 132 ro | TxPDO
2147483647
T W i i r
Y or - PDO
603Fh | 00h - 0~65535 Uil6 | ro | TxPDO
60B9h | 00h Touch prober - 0~65535 Ulé | ro | TxPDO
60BAh | 00h Touch probel:': 1 BB Dy B |-2147483648 | 132 ro | TxPDO
2147483647
60BBh | 00h Touch probel 1/ BB Dy B |-2147483648 | 132 ro | TxPDO
2147483647
60BCh| 0O0h Touch probe2:': 4 BB Dy B |-2147483648 | 132 ro | TxPDO
2147483647
60BDh| 00h Touch probe2 1, BB Dy B |-2147483648 | 132 ro | TxPDO
2147483647
[ 6041F€ <hm 4+ 1 >
- PDO Op mode
6041h 00h 0~65535 ui6 ro TxPDO All
o 4 A
bitH
15| 14 13 | 12 11 10 9| 8
R oms ila oms rmi| r
Homingerror | Homingattained Targetreached
7] 6 5 4 3 2 1] 0
W | sod Qs ve f oe S0 | rsto
r = reserved - w = warning
sod = switch on disabled
oms = operation mode specific gs = quick stop
- L W it ve = voltage enabled
ila = internal limit active f = fault
oe = operation enabled
rm = remote so = switched on
rtso = ready to switch on
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w
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_|_

bit13,12,10 I operation mode specific € E

Bit W
10 target reached 0 DO T
i 1 A
12 homing attained 0 A P Db
P 1 / B b
13 1 0 A B 0
1 A B 0 A B - -
bit13,12,10 [ operation mode specific € E
Bit13 Bit12 Bit10
0 0 0 1 B DT
0 0 1 A B DT ~
0 1 0 A B" D P [ B
0 1 1 A B Db
1 0 0 F A B b T
1 0 1 F B T A
bitl2 homing attained y 1 “ v 0A
E ~
E ESM ¢ Init [ PreOP
E B b
b b Homing b~ Method3® Method37 - homing attained w OApP ~
w0 2ms A
A [ 60EE
i 3 PDO
60E3h - SupportedHoming method - - - - TxPDO
A
00h | Number of entries | - | 1~254 | us | ro | TxPDO
60E3A SupportedHoming method™ A A
0lh | 1stsupportethoming method | - | 0~32767| U16 | ro | TxPDO
la | A
20h 32nd supportetioming method - 0~32767 Ui6 ro TXPDO
320 A
bit 15 ~8 bit7 ~0
Reserved Homing method 4
60E3 01h 0 1
02h 0 2
03h 0 3
04h 0 4
05h 0 5
06h 0 6
07h 0 7
08h 0 8
0%h 0 9
0Ah 0 10
0Bh 0 11
0Ch 0 12
0Dh 0 13
OEh 0 14
OFh 0 17
10h 0 18
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bit 15 ~8 bit7 ~0
Reserved Homing method 1
11h 0 19
12h 0 20
13h 0 21
14h 0 22
15h 0 23
16h 0 24
17h 0 25
18h 0 26
19h 0 27
1Ah 0 28
1Bh 0 29
1Ch 0 30
1Dh 0 33
1Eh 0 34
1Fh 0 35
20h 0 37
*y A v 0 6098h 1 ~ A
3€hm + " ¢ [ Homing # €
ha wu oA b B H Homing b A
E 1 B F © OB bu %A N ) ~ A
6062h B D~ =6064h B | ~ =607CAh A Z ~
6063h p B 1 ~ =60FCh Position demand internal value= 0
E 1 B~ B H A ~A P O vy B H
"~ Touch prob ~ A
E Homing BT i 607Ch Homeoffset™ bi | T Homing b:': Aj
Homing b 'P [ B H A ~A
E 607Ch A 35 37V A
E SwitchH™ ~ Ta NOTa HOME™ Dui FB ° N Ne B & Pin[ Slia Si2a
SI3A Ne ~ ¢ wi B A * DS5C1 | @ P5-224 B
- vul A E SIT P523u4 1 NOT - vuZ A o
SI2 P5274 | - vu3 d E SI3A ~
E H N Method T~ 1 p A
Index pulse Z H”
Home switch 1 ~ T ME” H~
Positive limit : ~ T POT H~
Negative limit ) ~ " NOT” H”
E “b o " HTT e g D" Operation enabledd =~ ~ 100 ms
~ A
E YW hm L A

Target reached

Homing attai ned

Start homing
6040h  bit4” >

e

7/////

60410  bit10”

60410 bi tlZ
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E Homing errob )
Homing B~ © ~ Homing error = 1 p WA
Homing error L
Operation enablgd PDS b Operation enabled ~ Homing method35 37 ~
o } 6099h01hy T 6099h02h vu0 ~ ~ Homing
"~ method33 34 609%-02hy i method35 37 6099h01h 6099h02h 0
# H @ Limit switch Homing ~ Homing B T~ ¥ Positive/Negative H @ Limit switch
a_ Limit switch Limit switcht Method4~  w Limit switch :': ¥ i
* b T~ ¥ Limitswitch 1
Ne Home switck Limit Ne 10
switch
7.5.2 i
RXPDO[0x6040] L~k L 1
RXPDO[0x6098] A
RXPDO[0x609A] row
RXPDO[0x6060] a 1 w6
SDO[0x6099] | - COE-Online k
-|— [ 6040t€
w w” 0x06 >0xOF >0x1F ~ Y [C R A
7.5.3 A
FH Dssc 1o A 1-14 17-30 33 34 35 37A g i
[ Y C YT W %A
A 1
a A 1 - 1 B 7 6 0 Tt A : w A B
B "1 BT v Ve Z I A
== 6099h-01h D ] U
———  609%h-02h L
[
L
(1)~
Index Pulse
NegativeLimit

<— Negativedirection  Positivedirection —

Homing on negative limit switch and index pulse
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A 2
a 2 - B oA TAL B BT
B u Wa Z I A
6099h-01h D ] [ — D
~—— 6099h-02h —
|
!
~(2—
Index Pulse
Positive Limit
<— Negativedirection  Positive direction —
Homing on positive limit switch and index pulse
A 324
a 3 4 A 0_6 |/ i Al B 1 B B
A F Z B A
6099h-01h D . I — U
——  6099h-02h 'M
!
4{3)7 '
( !
4—(3)
|
!
4
4
Index Pulse
Home Switch

-— Negativedirection  Positive direction —~

Homing on positive home switch and index pulse
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A 5a 6
a 5 6 A O_64 " Ar B A Ty v
A F Z B A
= 6099h-01h D ] I — D
~———  6099n-02h —
|
! ()
4
|
| )
(e ,
!
o]
Index Pulse
Home Switch
<— Negativedirection  Positivedirection —
Homing on negative home switch and index pulse
A 7~14
7-14 a =i T Z HY
78 A D A "D Tty '
g 10 A . "D A T D " ’
1T 12 A . ° b A B " ’
13 14 A . b A B ¢ Tty ’
[ B A oA n Z H* A
= 6099h-01h D ] | 1 | I D
6099h-02h L
L
)
«@TJ k@TJ
: (9
( }
T@ o
> Al
(TCSA T@
4_67 4—(97
Index Pulse
Home Switch
Positive Limit M
~— Negative direction Positive direction —

Homing on home switch and index pulse™ positive initial motion
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—_— h-01h | - | | [ ] |
— g =L =

!

N j@%

0 -
Yoo

— ROS

- )
Index Pulse
Home Switch

Negative Limit I

<— Negative direction

Positive direction —

Homing on home switch and index pulse™ Negativeinitial motion

A 17
* 3 g MethodA
b T P b pulsé Limit switchi 8 A~ & 1} ~
NOT Ne Homing error = &
6099h-01h D ] 'D
——  6099h-02h L
—
é%
Negative Limit
<— Negativedirection  Positive direction —
Homing on negative limit switch
A 18
* 3 g Method&A
b T P b pulsé Limit switchi 8 A~ & 1 ~
POT Ne Homing error = &
6099h-01h D ] | 'D
——  6099h-02h —
—
Positive Limit

<— Negative direction

Positive direction —

Homing on positive limit switch
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A 19 20
* 3 G Method3 4A
b T ¥B b pulsé Home switchi B A" a W© -
HOME Ne ~ Homing error = A
6099h-01h [ | ]
— 6099n-02h .
|
)
) :
(g |
/19j
L
| ﬁ
-
20
@
|}
-
\\2}3)—>
Home Switch ;
<— Negativedirection  Positive direction —
Homing on positive home switch
A 21 22
* 3 g Method5 6A
b T ¥FB b pulsé Home switclf . B A
A~ a IZ, ~
HOME Ne ~ Homing error = A
6099h-01h D ] | D
———  6099h-02h o
l—
—
[
]
Home Switch

<— Negativedirection  Positivedirection —

Homing on positive home switch and index pulse
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A 23 24 25 26
3 G Method7 8 9 10A
b T ¥B b pulsé Home switchi B A" a W© -
HOMEa POT Ne ~ Homing error = &
609¢h-01h M 1 1 [
cooaom| U ] ; : ]
: @
: , 3
' =
| Home Switch — [ I
e — [
| __Posttive Limit |
<— Negative direction Positive direction—
Homing on home switch and index pulSepositive initial motion
A 27 28 29 30
* 3 g Methodll 12 13 14A
b Y P b pulsé Homeswitch. F A~ a W ~
HOMEa NOT Ne ~ Homing error= 1A
6ooen0th [ ] | | ]
6099h-02h L
/
29 27
@ 28
,
! 1 i
Home Switch i |
Negative Limit ]
<— Negative direction Positive direction —
Homing on home switch and index pulse™ Negative initial motion
A 33 34
a 33 34 | Nez u v vAl B B¢ z A
6099h-01h I | | ] | | 1
—— 6099h-02h

<— Negativedirection  Positive direction —

Homing on index pulse
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A 353 37
35 37 N a P oA
&)

88



DS5C1 A m T

7 EtherCAT

_|_

7.6 PP
PP Profile B - B A Ay i ) - B
D " b B L A L H 5006 sy:': a A
B~ 607AN” -~ a p k .
> L >
B o (6062)
(6081h) R p >
(607Fh) R
(608(h) R -
B by
v (6083) ) o >
(6084) P
» Quick stop
A i (608%) N a b)
> L
% (60C5h) >
(60C6h) R . p b 9 (60FCh) @
A "~ 605A” AU h 4
"~ 608Fh) R
(6091) R
Feed (6092) >
b) (607EN)
L (231Ch~231Fh)
(6072) .
(608(h)
B v v
1 tw [ tw [ % Lw
A A A
E
« (6077%)
« (606Ch) p .
B B (6064) p b B " 6063) .
. Ne "~ 608Fh) f « Ne (200Dh)
§ (6091) L Ne (20CEh)
. Feed (609) b
761 T1i
1€pp + 7 I €
N r - PDO
6040h 00h L - 0~65535 ul6 rw RxPDO
6072h 00h 0.1% 0~65535 ul6 rw RxPDO
607Ah 00h B Dy B -2147483648 132 w RxPDO
2147483647
607Dh - P B L - - - - -
00h 607Dh - 2 us ro NO
01h B B Dy B -2147483648 132 w RxPDO
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Il ~ PDO
2147483647
02h B L Dy B -2147483648 132 rw RxPDO
2147483647
607Fh | 00h Dy B /s | 0~4294967295| U32 rw RxPDO
6080h | 00h r/min 0~4294967295 | U32 rw RxPDO
6081n | 00h Dy B /s | 0~4294967295| U32 rw RxPDO
6082h | 00h Dy B /s | 0~4294967295| U32 rw RxPDO
6083h | 00h Y Dy B /s2 | 0~4294967295| U32 rw RxPDO
6084 | 00h Dy B /s2 | 0~4294967295| U32 rw RxPDO
60B1h| 00h Z Dy B /s | -2147483648 132 rw RxPDO
2147483647
60B2h | 00h Z 0.1% -32768-32767 116 rw RxPDO
60C5h| 00h Y Dy B /s2| 0~4294967295| U32 rw RxPDO
60C6h| 00h ; Dy B /s2| 0~4294967295 U3 rw RxPDO
TO5W 7 ki i [

N - PDO
605Ah | 00h A - 0~7 116 w NO
60%Bh | 00h |~ - 0~1 116 rw NO
605Ch| 00h AA - 0~1 116 rw NO
605Dh| 00h A o - 1~3 116 w NO
605Eh | 00h i 9 - 0~2 116 w NO
607Dh - p B L - - - - -

00h 607h - 2 us ro NO
01h B L Dy B -2147483648 132 w RxPDO
2147483647
02h B L Dy B -2147483648 132 w RxPDO
2147483647
607Ch| 00h |4 Z Dy B -2147483648 132 w RxPDO
2147483647
607Eh | 00h ) - 0~255 us w NO
6085h | 00h A Dy B /s2| 0~4294967295| U32 rw RxPDO
6086h | 00h |, | " 43 - -32768-32767 116 rw RxPDO
608Fh - B Ne - - - - -
00h 608Fh - 2 us ro NO
01h E pulse 1~4294967295| U32 ro NO
02h F ~ 1~4294967295| U32 ro NO
6091h - - - - - -
00h 6091h - 2 us ro NO
01h P ~ 1~4294967295| U32 ro NO
02h P 1~4294967295 | U32 ro NO
602h - Feed - - - - -
00h 6092h - 2 us ro NO
01h Feed/ Dy B 1~4294967295| U32 ro NO
02h P 1~4294967295| U32 ro NO
60B8h | 0Oh - 0~65535 u16 rw RxPDO
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+ reos0€e<pp + I >
- PDO Op mode
6040h 00h L 0~65535 ul6 rw RxPDO All
PDS o “ L oA
bitH
15| 14 | 13 12 | 11 | 10 | 9|8
r om| h
7] 6 | 5 \ 4 3[2]1]o0
fr oms eo| gs| ev | so
abs/rel| Change setnmediately| New setpoint
r = reserved - fr = fault reset B
oms =operation mode specific €0 = enable operation b
b gs = quick stop A
h=halt A ev = enable voltage, A
so = switch on

bité -4 operation mode specific € E

Bit W M
4 | new sefpoint | 0->1 ) t v 0 A
0 B _ Kk F" 607AR Targetpositon B ~ & 6081h Profile
velocity ~ A
5 | change set 0 s B* bAM y T i B
immediately 607A v 6083 ! 6084 0 L obw *a
I W * T POh b) * A
1 T B p- L B~ b A N T i
B B607A ¥ 6083 i 6084 0 L o~ o
L Ox6F 11T f Ox7F 127 ° “ Ox2F 47 f Ox3F 63
) Ty L e A
6 / 0 607AR B " by B A
1 607AR B " buy B A
S “HT b T v s A
T v v A i bit4 new setpoinf r 0->1A
6083h Profile acceleration ¥ ~
6084hA Profile deceleration -
60C5RA Max acceleration ¥ -
60C6hA Max deceleration ~
ST YW ! setpoint bit4 new sepoinf O w17~ i B KF A
--6081A Profile =0 A
S 3 F halt=1 ¥i T - U BkFED A
& T pp bt [ AW pp b~ newsepoint O w1° G 2mg:: A
2€pp + i r €
N ¢ g PDO
6041h 00h L - 0~65535 uil6 ro TxXPDO
195 W r -I—I | [
N or g PDO
6062h 00h D Dy B -2147483648 132 ro TxPDO
2147483647
6063h 00h p B i pulse -2147483648 132 ro TxPDO
2147483647
6064h 00h i Dy B -2147483648 132 ro TxPDO
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\or - PDO
2147483647
6065h 00h B Z Y 5y B 0~4294967295| U32 | rw | RxPDO
6066h 00h 1ms 0~65535 Ui | rw | RxPDO
6067h 00h [ v Dy B 0~4294967295| U32 | rw | RxPDO
6068h 00h [ 0 1ms 0~65535 Ui6 | rw | RxPDO
606Ch | 00h i Dy B /s | -2147483648 | 132 ro | TxPDO
2147483647
6074h 00h D) 0.1% -32768-32767 | 116 ro | TxPDO
6076h 00h Mnm 0~4294967295| U32 | ro | TxPDO
6077h 00h i 0.1% -32768-32767 | 116 ro | TxPDO
60F4h ooh |B 7 Dy B -2147483648 | 132 ro | TxPDO
2147483647
60FAh | 00h |p D) c B E 2 Dy B /s| -2147483648 | 132 ro | TxPDO
2147483647
60FCh| 0OOh |p B D pulse -2147483648- | 132 ro | TxPDO
2147483647
195 W ¥ i r
A\ 3 PDO
603Fh 00h - 0~65535 U6 ro TxPDO
60B9h 00h Touch prober - 0~65535 U16 ro TxPDO
60BAh 00h Touch probel Dy B |-2147483648 132 ro TxPDO
e A BB 2147483647
60BBh 00h Touch probel Dy B | -2147483648 132 ro TxPDO
Yl BB 2147483647
60BCh 00h Touch probe2 Dy B |-2147483648 132 ro TxPDO
s BB 214748364
60BDh 00h Touch probe2 5y B | -2147483648 132 ro TxPDO
" B B 2147483647
[ 6041F€ < pp + r- >
g PDO Op mode
6041h| 0Oh 0~65535 U6 ro TxPDO All
o y A
bitH
15| 14 13 ] 12 11 10 9| 8
r oms ila oms rm| r
Following Error | set pointacknowledge TargetReached
7| 6 5 4 3 2 110
w | sod Qs ve f oe S0 | rsto
r = reserved ~ w = warning
sod = switch on disabled
oms = operation mode specific gs = quick stop
~ L W bit” ve = voltage enabled
ila = internal limit active f = fault
oe = operation enabled
rm = remote so = switched on
rtso = ready to switch on

92




L

DS5C1 A m [ 7 EtherCAT +
bit13,12,10 I operation mode specific € E
Bit W M
10 | target rached 0 halt=0 -t B
halt=1 haltA o T
1 halt=0 o B
halt=1 haltA o A - w0
12 | setpoint acknowledge 0 newsetpoint 0 £~ s B Th W 1"
[
1 BKE T IMT Vb
13 | following error 0 60F4h Following error atual valué
" =6062h Position demand val@e D "~ 6064h Position actua
vauéd { T v” 6065h Following error window
N “ 60F4h v 6065h v b 6066h
1 60F4h Following error actual value
v’ 6065h Following error window )
6066h Following error time ot Yo
bit10 E target reached [ Position reached €
° g S o f setpoints) ¥ b) |~ 6062h B
v~ 6064h B 1 ~ 6067 B [ v~ p- 6068h B
[ o~ " 6041A © bitl0 "1 wiA
Bit W M
10 Targetreached 0 halt=0 -t B
halt=1 haltA T T
1 halt=0 o B
halt=1 haltA o A - W 0
B[ v "~ e08sh
| v "~ 6067h" - v Target reached in
B 9" 6062 Pz " eoRaT CXY;B‘;?;’IVW > Timer o LI
=\ / -
B i~ e064h T
P
N ¢ - PDO | OR
mode
6067h | 00h B [ v Dy B 0~4294967295 U32 rw RxPDO | PP
6062h B D~ 6064h B | -~ & vVpT 6068h B
[ o ” v 6041A bitl0 | w1l vA
a Y v~ 6041h bitl04 OA
6068h | 00h | | o | 1ms 0~65535 | U16 | w |RxPDO| PP
6062h B D~ 6064R B | 6067h B [ v "
p n [ 6041A © bitl0 [ ! A
bitl3 E
60F4h B Z ~ vy~ 6065A B Z v " N 6066h
-  6041R ~ pitd3 v 1A
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Bit W M
13 | following error 0 60F4h B 7z ~
" =6062h B D~ i6064RA B T " vy~ 6065h B
z v " 7 © 60F4h v 6065h v’
b 6066h
1 60F4h B Z ~
v’ 6065hn B Z v " © 6066hH
- Yi T
Following error time ouf  6066h™
Following error window™ 6065h™ . 4 Following error in
- Following error Window | . statusword’  6041h™
Position demand value” 60621~ “\Actual valug 60F4t]| Comparator - Timer -
T\
Position actual value™ 6064h™ T
w
\or - PDO OP
mode
6065h| 00h |B Z Vv Dy B 0~4294967295| U32 | rw | RxPDO PP
CsP
60F4h Following error actual valie v a VY "W 6041h
- ~  bitd3 following errof w1 v A
6066h| 00h 1ms 0~65535 Ulé | rw | RxPDO PP
CsSP
60F4h B Z ~ vy 6065 B Z v~ a
Vv Ysi - 6041A ~ bitl34 1 v A
€pp + " ¥
" x4+ 1ET set-point €
S 1" h 607AR B~ v ~ 6040n L ~ bitd newsepoint O w 1A
3 6081h ~ A
6081h “wo0 b” b A
A S 6040h bit4 new sefpoinf :: 41 ~ 0Y1~ 607AK B " buwu B
B~ bA -1 6041h ~  bitlZ setpoint acknowledge O 1A
"3 h T 6041h bitlZ setpoint acknowledge Oi w I 6040h bit4 new sefpoinf
0A
S S 6040h bit4 new setpoinf w 0 6041h bitl2 setpoint acknowledgei w OA
5 B * 6041h bitl0 targetreachéd Of 4 1A
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Actual speed ~ .
WY §Y z
/
/ t
>
new set-point
(controlword bit 4) t
>
h
Target position
(set-point) t
‘ >
set-point
acknowledge
statusword bit 12) t
>
t A
Target reached —
(statusword bit 10) t
>
< Set-point example >
W 6081h ~  607FA ~  6080R T W LA
Y bTi 607Fh 6080h v bl [ DBTA
" F 4 2ET “ " ¥ 0 E single set -point €
6040h bit5 change setimmedely™ 1 ~ "bT B D T T
B~ b~ now B~ bA
" I'h 7 6041h bitl2 setpoint acknowledge O i 607AR B~ v 7 6040h
bit4 new sepoinf O w 1A
' b b v A
A A 6040h bit4 new sefpoint :: 1~ 0 Y1 607AMD u B “ A
* 6041h bitl2 setpoint acknowledg Of w 1A
"3 h T 6041h bitlZ setpoint acknowledge Oi w I 6040h bit4 new setpoinf
0A
[ S 6040h bit4 new setpoint w 0 6041h bitl2 setpoint acknowledge w OA
' 1 4 "7 yi 6081A ~ A
i 607AR B~ 6081h -7 Cor S R i ) 607Ah
6081HA
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Actual speed WYy Y
//
\ t
>
new set-point T
(controlword bit 4) t
>
h
Target position
(set-paint) L | t
: >
Current T
Target position ¢
processed
>
" set-pointT
acknowledge
statusword bit 12) t
>
A
Target reached -
(statusword bit 10) t
>
< handshaking procedure for the single set-point method >
7.6.2 i
PP + r n| €
N r
RXPDO[0x6040] L -
RXPDO[0x6060] w1 -
RXPDO[0x607A] B Dy B
RXPDO[0x6072] 0.1%
RXPDO[0x607F] p Dy B /s
RXPDO[0x6080] r/min
RXPDO[0x6081] D Dy B /s
RXPDO[0x6083] p v DY B /sa
RXPDO[0x6084] poi Dy B /sa
RXPDO[0x60C5] ¥ Dy B /sa
RXPDO[0x60C6] i Dy B /sa
RXPDO[0x6065] I Dy B
RXPDO[0x6066] ms
RXPDO[0x6067] [ v Dy B
RXPDO[0x6068] [ 0 ms
~ 1" 6081h ~  607Fh P ~  6080hK T W LA
~ 2" bTi 607FA o ~ 6080h v bl ["DBTA
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pp + 7 r n €

K
TXPDO[0x6041] -
TXPDO[0x6063] P B Dy B
TXPDO[0x6064] BT " B - Dy B
TXPDO[0x606C] i Dy B /s
TXPDO[0x6077] 0.1%
TXPDO[Ox60F4] v Dy B
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7.7 PV
PV  Profile L - avi e ) B )
L A L H 500y:¢q A
e " GOFFh > L (231Ch~231Fh)
©O7TFN) | . o2 |
D (6080h) = 5 (607Eh)
v (6083h) .
(6084h) v
A (6ossn) | ¢ R (606Bh) ,
v (60C5h) = ®
; (60C6h)
A ~ 605A” -
v -
Ai 4 ™ Lw { Lw %@F)
~ 4 Y
LB
N
Ne * 608Fh) R
(6091h) .
Feed (6092h) R
« (6077h)
4 (606Ch) ) et
~ B (6064h) ’
i P Ne "~ 608Fh) f Ne  (200Dh)
S .
vt g (6091h) Ne  (200Eh)
. Feed (6092h)
771 T
1€pv + 7 r n €
N r PDO
6040h 00h L - 0~65535 ui6 rw RxPDO
607Fh 00h Dy B /s | 0~4294967295 u32 rw RxPDO
6083h 00h ¥ Dy B /s2 | 0~4294967295 u32 rw RxPDO
608 00h i Dy B /s2 | 0~4294967295 u32 rw RxPDO
60C5h 00h ¥ Dy B /2 | 0~4294967295 u32 rw RxPDO
60C6h 00h i Dy B /s2 | 0~4294967295 u32 rw RxPDO
1510 +i [

A\ - PDO
6072h | 00h 0.1% 0~65535 uie rw RxPDO
6080h 00h r/min 0~4294967295 u3z2 rw RxPDO
60B1h 00h Z Dy B /s|-21474836482147483647 132 rw RxPDO
60B2h| 00h Z 0.1% -32768-32767 116 rw RxPDO
60FFh| 0O0h Dy B /s 0~429496795 u32 rw RxPDO
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TOM " ki i [

N r g PDO
605Ah| 00h A - 0~7 116 rw NO
605Bh| 00h |~ - 0~1 116 rw NO
605Ch| 00h A A - 0~-1 116 w NO
605Dh| 00h A 9 - 1-3 116 rw NO
605Eh| 00h i ) - 0~2 116 rw NO
607Bh - B L - - - - -

00h 607Bh - 2 us ro NO
01h B L Dy B -2147483648 132 rw | RxPDO
2147483647
02h B L Dy B -2147483648 132 rw | RxPDO
2147483647
607Ch| 00h |/ Z Dy B -2147483648 132 rw RxPDO
2147483647
607Eh| 00h D] - 0~255 us rw NO
6085h | 00h A Dy B /s2 | 0~4294967295| U32 rw | RxPDO
608Fh - B Ne - - - - -
00h 608Fh - 2 us ro NO
01h . pulse 1~4294967295| U32 ro NO
02h i - 1~4294967295| U32 ro NO
6091h - - - - - -
00h - 2 us ro NO
01h 6091h r ~ 1-4294967295| U32 ro NO
02h r- 1~4294967295| U32 ro NO
60%2h - - - - - -
00h | Feed - 2 us ro NO
01h 6092h Dy B 1-4294967295| U32 ro NO
02h Feed Fro- 1-4294967295| U32 ro NO
60B8h| 00h - 0~65535 ui6 rw RxPDO
+ reo4ole<pv + I >
- PDO Op mode
6040h 00h L 0~65535 ui6 rw RxPDO All
PDS o y L oA
bitH
15 | 14 | 13 | 12 [ 112 | 10 9 | 8
r om h
7 6 | 5 | 4 3| 2]1]o0
fr oms eo | gs | ev o]
r | r | r
r = reserved ~ fr = fault reset
oms = operation mode specific eo = enable operation
~ L W bit” gs = quick stop
h = halt ev = enable voltage
S0 = switch on
pv ~ ba omsbi
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\ - PDO | OPmode
607Fh| 0O0Oh Max profile velocity o 0~4294967295| U32 rw RxPDO PP
B /s PV
HM
L Profiled S pp oAl BB ~ hmi™ & Profile S pv W
L\_, A
v p 6080h - LA
6080h| 0O0Oh Max motor speed r/min 0~4294967295| U32 rw RxPDO PV
TQ
Csv
CsT
A
L R ¢ ¥ A
v P Tl i LA
tgd cst ” v L A
C 1
Y or - PDO | OP
mode
6083h| 0O0h Profile acceleration. oy B /s2 | 0~4294967295| U32 rw RxPDO | PP
Y PV
Profilev A
wo ~ P bul A
6084h | 00h Profile deceleratio Dy B /s2| 0~4294967295| U32 rw RxPDO| PP
PV
Profilei A
wo ~p bul A
60C5h 00h Max acceleration Dy B /s2| 0~4294967295| U32 rw RxPDO| PP
v PV
HM
Y A
wo ~p bul A
60C6h 00h Min deceleration Dy B /s2| 0~4294967295| U32 rw RxPDO | PP
; PV
HM
A
wo ~ P bul A
2€pv 4 i r €
i - PDO
6041h| 0O0h - 0~65535 ui6 ro TxPDO
6065h| 00h |B Z \ 5y B /s| 0~4294967295 u32 rw RxPDO
6066h| 00h 1ms 0~65535 uie6 rw RxPDO
6067h| 00h v Dy B /s| 0~429496729 u32 rw RxPDO
6068h| 00h [ Y 1ms 0~65535 uie6 rw RxPDO
) 41 i r
Al PDO
6063h 00h p B 1 pulse -2147483648 132 ro TxPDO
2147483647
6064h ooh |8 | Dy B -2147483648 132 ro TxPDO
2147483647
606Bh 00h b} Dy B /s | -2147483648 132 ro TxPDO
2147483647
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A - PDO
606Ch 00h i 1 Dy B /s | -2147483648 132 ro TxPDO
2147483647
6074h 00h b} 0.1% -32768-32767 116 ro TXPDO
6076h 00h Mnm 0~4294967295 u32 ro TXPDO
6077h 00h i 0.1% -32768-32767 116 ro TXPDO
5 i i [

N ¢ g PDO
603Fh 00h - 0~65535 Uli6 | ro | TxPDO
60B9h | 00h Touch prober - 0~65535 Ul6 | ro | TxPDO
60BAh| 0Oh Touch probel: s 1 BB Dy B |-2147483648 | 132 ro | TxPDO

2147483647
60BBh | 00h Touch probel 1 BB Dy B |[-2147483648| 132 | ro | TxPDO
~214783647
60BCh| 0O0h Touch probe2:': 1 BB Dy B |-2147483648 | 132 ro | TxPDO
2147483647
60BDh| 00h Touch probe2 1} BB Dy B |-2147483648 | 132 ro | TxPDO
2147483647
[ 6041F€ <pv 4 ! >
- PDO Op mode
6041h 00h 0~65535 ui6 ro TxPDO All
o " A
bitH
15 14 |13 12 |11 10 9 8
r oms ila oms rm r
r speed Targetreached
7 6 5 4 3 2 1 0
w sod | Qs ve f oe S0 rsto
r = reserved ~ w = warning
sod = switch on disabled
oms = operation mode specific gs = quick stop
~ L W bit” ve = voltage enabled
ila = internal limit active f = fault
oe = operation enabled
rm = remote so = switched on
rtso = ready to switch on

I 1€ bit 107 target reached I Velocity reached € € E

60FFA ~  60B1h Z ~ . vb606CH [ 606DA [
v "~ p- 606ER [ v - " 6041R © bitl0 4 1A
Bit Value Definition
10 | Targetreached 0 halt=0 - L
halt=1 haltA o PT
1 halt=0 - L
halt=1 haltA AT w Qo
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Velocity window timé€ 606Eh™

Velocity window 606Dh™ .
Velocity offsef  60B1H" _‘ ;zngffgheg(;;'lW
‘ Window Timer g
Target velocity 60FFh™ =4’\ Comparator
\_/ i
Velocity actual valué 606Ch™ _ N
\_/ g
oy ~ PDO | OP
mode
606Dh| 00h [ v Dy B 0~4294967295| U32 | rw | RxPDO | PV
60FFA ~  60B1h Z ~ . vb606CH i - v a
vp 606Eh [ v - l 6041h bit10 target
reached w 1bu v A
z a VY v> 1 6041h bitlO0i w OA
606Eh| 00h [ v | 1ms | 0-65535 | U16 | rw | RxPDO | PV
60FFh ~  60B1h Z ~ . Vv b606ChH [ [ 606Dh
- [ V"~ vp * 6041h bitl0 target reachédi w 1 A
[ 2€ bitl2 [ speedE
606ChH [ 606FA v” VAR - G 6070R v ~
* 6041h bitlZ w OA
606Ch [ Y G 606FRA v "~ v~ 6041h bitld w T A A
Bit W M
10 speed 0 TbT
1 AT
Velocity thresold  6070h™
Velocity actual valu€ 606Ch” ¥ Target reached in
Window . Timer statusword  6041h™ .
Velocity threshold  606Fh™ Comparator

< Speed functional overview™ >

' ~ PDO | OP
mode
606Fh| 00h v Dy B | 0~4294967295 U32 rw | RxPDO| PV
606ChH [ a v’ 6070R Velocity thresold time
- 6041A ~  bitl2 speed w0 v A
& v Y W 6041h bitld u 1A
6070h| 00h v | 1ms | 065535 | U16 | w |RxPDO| PV
606ChH [ 606FA ~ v 7 6041h bitlZd w 0
A
€pv + ¥
E Profile L YW a ~ oy A
E " B60FFAK
E Z ~ 60B1K”
E v " 6083H
E : ~ 6084H
E 60FFA Target velocity A
E | 60B1R Velocity offset b A
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E “b o ~ HT T e g v 100ms P ~ A
E bu H ~ ¢ 606Ch Velocity actual value 1 i~ A
A
( DY B /g
6083h 6084h
60FFh (profile acceleration) (profile deceleration)
(target velocity) \ /
+ S \ - /’/
60B1h /
(velocity offset) ’
E 60FFA - 607Fh p ~ y 1 6080R - LA
7.7.2 1
pv + T r n €
A\
RXPDO[0x6040] -
RXPDO[0x6060] w3 -
RXPDO[0X60FF] Dy B /s
RXPDO[0x6072] 0.1%
RXPDO[0x607F] D Dy B /s
RXPDO[0x6080] r/min
RXPDO[0x6083] p v Dy B /sa
RXPDO[0x6084] poi Dy B /sa
RXPDO[0x60C5] Y Dy B /sa
RXPDO[0x60C6] Dy B /sa
RXPDO[0x606D] [ v Dy B /s
RXPDO[0X606E] ms
RXPDO[0x606F] v Dy B /s
RXPDO[0x6070] v ms
pv + 1 r n €
N oo
TXPDO[0x6041] -
TXPDO[0x6064] BT B~ Dy B
TXPDO[0x606C] i Dy B /s
TXPDO[0x6077] 0.1%
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7.8TQ
tq Profile L - avi o TP B D " b
L A L H 500y:eas A
L (231Ch~231Fh)
(6072h) |
D (6074h)
"~ 6071H
(6072h) R
a v TN
(6087h) R 2 > > = (M )
N
profile  (6088) 4 T L
A ~ GOSA” _ L (®
b (607Eh) -
A i (6085h)
—
(6075h)
(6076h)
~ (6077h) I
(606Ch) J
B (6084h) J ’
i P Ne "~ 608Fh) « Ne  (200Dh)
h b -
R (6091h) Ne (200Eh)
| Feed (6092h) N
781 11
1€tg + 7 I €

N oy PDO
6040h 00h L - 0~65535 ul6 rw RxPDO
6088h 00h 7s - -32768-32767 116 rw RxPDO

151 11 i [

N r PDO
6071h 00h 0.1% -3276-32767 116 rw RxPDO
6072h 00h 0.1% 0~65535 ul6 rw RxPDO
6080h 00h r/min 0~4294967295 u32 rw RxPDO
6087h 00h 0.1%/S 0~4294967295 U3z w RxPDO
60B2h 00h Z 0.1% -32768-32767 116 w RxPDO

TO5NM T ord i [

N ¢ g PDO
605Ah | 00h A - 0~7 116 rw NO
605Bh 00h i - 0~1 116 rw NO
605Ch 00h AA - 0~1 116 rw NO
605Dh 00h A 0 - 1-3 116 rw NO
605Eh | 00h i 9 - 0~2 116 rw NO
607Bh - B L - - - - -
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A PDO
00h 607Bh - 2 U8 ro No
Olh B L Dy B |-2147483648 132 rw RxPDO
2147483647
02h B L Dy B -2147483648 132 rw RxPDO
2147483647
607Ch| 006h (4 Z Dy B -2147483648 132 rw RxPDO
2147483647
607Eh | 00h D - 0~255 us rw NO
6085h | 00h A Dy B /s2| 0~4294967295  U32 rw RxPDO
6086h | 00h g J " 43 - -32768-32767 116 rw RxPDO
608Fh - B No - - - - -
00h 608Fh - 2 us ro NO
01h - pulse 1~4294967295 U32 ro NO
02h r ~ 1~4294967295 U32 ro NO
6091h - - - - - -
00h 6091h - 2 us ro NO
01lh r ~ 1~4294967295 U32 ro NO
02h roo- 1~4294967295 U32 ro NO
602h - Feed - - - - -
00h 6092h - 2 us ro NO
01lh Feed/ Dy B 1~4294967295 U32 ro NO
02h Foo- 1~4294967295 U32 ro NO
60B8h | 00h - 0~65535 ul16 rw RxPDO
+ [ 6040/€ < TQ r- >
g PDO Op mode
6040h 00h L 0~65535 Ui16 rw RxPDO All
PDS ° y L oA
bitH
15 | 14 13 | 12 | 11 10 9 | 8
R om h
7 6 5 | 4 3| 2]1]o0
fr oms eo | gs | ev SO
r r | r
r = reserved ~ fr = fault reset
oms = operation mode specific eo = enable operation
" W bit” gs = quick stop
h = Halt ev = enable voltage
S0 = switch on
TQ ~ ba omsbilA
K - PDO | OPmode
6087h| 00h Torque slope 0.1 % | 0~4294967295 u32 rw RxPDO tq
cst
Wy 3 W D & VA
Cyclic ~ cst 7 A A
wo p Y1 bA
6088h| 00h | Torque profile type| - -32768-32767 116 rw RxPDO tq
78
TV (A a Profle A
0]
1 Not supported
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2€TQ + i r €
A\ ~ PDO
6041h 00h - 0~65535 ui6 ro TxPDO
6073h 00h 0.1% 0~65535 ui6 ro NO
5 [ r €
A - PDO
6063h | 00h p B i pulse -2147483648 132 ro TxPDO

2147483647
6064h | 00h |B Dy B | -2147483648 132 ro TxPDO

2147483647
606Ch| 00h i Dy B /s |-2147483648 132 ro TxPDO

2147483647
6074h | 0O0h 0.1% -32768~32767 116 ro TxPDO
6075h | 00h 1mA 0~4294967295 U32 ro TxPDO
6076h | 00h Mnm 0~4294967295 U32 ro TxPDO
6077h | 00h T 0.1% -32768-32767 116 ro TxPDO
6078h | 00h 5 v 0.1% -32768-32767 116 ro TxPDO

T W i [

Y or - PDO
603Fh 00h - 0~65535 Ui6é | ro | TxPDO
60B9h | 00h Touch prober - 0~65535 Ul6 | ro | TxPDO
60BAh | 00h Touch probel:': 1 BB Dy B |-2147483648 | 132 ro | TxPDO

2147483647
60BBh | 00h Touch probel 1 BB Dy B |-2147483648 | 132 ro | TxPDO
2147483647
60BCh 00h Touch probe2:': 1 BB Dy B |-2147483648 | 132 ro | TxPDO
2147483647
60BDh| 00h Touch probe2 1 BB Dy B |-2147483648 | 132 ro | TxPDO
2147483647
[ 6041F€€ <tq + ! >
- PDO Op mode
6041h 00h 0~65535 uie6 ro TxPDO All
y A
bitH
15 \ 14 13 12 11 10 9 8
r oms ila oms rm r
r r targetreached
6 5 4 2 1 0
w sod | gs ve f oe so | rsto
r = reserved ~ w = warning
sod = switch on disabled
oms =operationrmode specific gs = quick stop
" W hit” ve = voltage enabled
ila = internal limit active f = fault
oe = operation enabled
rm = remote so = switched on
rtso = ready to switch on

Bit

w

bit13,12,10 I operation mode specific € E

M

10

target reached

0

halt=0
halt=T

~ ' 6074 Torque demarid [
haltA o T
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Bit W M
1 halt=0 ~ ' 6074h Torque demarid |
halt=1 haltA A 0
12 reserved - a
13 reserved - a
tqg + ¥
E Profile L cYW a - Dy A
E Tamet torque © 6071R”
E Torqueoffset Z ~ 60B2H ~ b ~
E Torque slope © 6087H
E b o ~ HYY e g - 100ms ~ A
E bu H ~ L 6077h Torque actualvalue 1 ~ A
A
(0.1%)
6071h
(target torque)
+ S
60B2h
(torque offset)
6087h
; (torque slope)
E 607Th Target torque “v  607Zh Max torque ~“a2317h P328 a2313h P3-29™"
v LA
E 6080R Max motor speed ~ LA
7.8.2 1
tg + 1 r n €
N r
RXPDO[0x6040] L -
RXPDO[0x6060] w 4 -
RXPDO[0x6071] 0.1%
RXPDO[0x6072] 0.1%
RXPDO[0x6080] r/min
RXPDO[0x6087] 0.1%/S
RXPDO[0x6088] a Profile -
tg + 7 r n €
i
TXPDO[0x6041] -
TXPDO[0x6064] LI B Dy B
TXPDO[0x606C] i Dy B /s
TXPDO[0x6077] 0.1%
tq =~ ba omsbiA
k L 6040 6f 15 " or g A
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7.9 (-
7.9.1 w 5"
e®w du @ g 7. 3 B L~ CSR PR HM™ H £E® ~
B T ® LA
i r W M !
' SL A ® '"I''Ly b ®
Y CSH PP| CSH HM | P CSP| P HM | HMf CSP| HMf PP
Vs S S ! ! S S
ow L, 6H XG2 1+ L buh DS5CL 13 Dbwutc A w
‘"’ 3 W } n'
. L
XG2 I h V3.6x~ b ' 2019021F y -~
DSXC1 | @ V3720 b © 20190224 Y -~
792 A
PDS Operation enabled ~ @ g ~ W h T 0 ’
A A
CoE CiA40Z g w n ~ & ~ DS5CI" v wo o A a
A~ _a A
PDS v
A - PDO
605Ah 00h A - 0~7 116 rw NO
605Bh 00h " - 0~1 116 rw NO
605Ch 00h AA - 0-1 116 rw NO
605Dh 00h A 0 - 1-3 116 rw NO
605Eh 00h i 9 - 02 116 rw NO
i
Y or - PDO | OP
mode
6084h | 00h | Profile deceleration Dy B 0~4294967295 | U32 rw RxPDO | PP
/s? PV
HM
CsP
CSVv
Profilei A
wo ~p bul A
6085h | 00h Quick stop Dy B 0~4294967295 | U32 rw RxPDO | PP
deceleration /s? PV
A HM
CSP
Ccsv
I 605AR Quick stop option code [ 2L I 6L~ Quick stop i
A a i & A
| 605DA Halt option code  605ER Fault reaction ofipncodé ' 2 3 g A
6087h| 00h | Torque slope 0.1% 0~4294967295 | U32 rw RxPDO | TQ
CST
W 3 W D a VvA
Cyclic ~est W i A A
609Ah| 00h | Homing acceleration Dy B 0~4294967295 | U32 rw RxPDO | HM
/s?
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N or - PDO | OP
mode
A BB L~ hni ¥ Yi A
A BB L~ hni 1 ¢ A
N A~ B F - a v e A A
60C6h| 00h Max deceleration Dy B 0~4294967295 | U32 | rw RxPDO | PP
\ /s? HM
CSP
i A
WO p bul bA
1€ A I 605AIE
PDS 971 Quick Stop A A
A - PDO| OPmode
605Ah 00h Quick stop option code - 0~7 116 rw NO ALL
pp csp csv pv
0 ° v Sequence at Senaff” A - [ Switch on disable8
1 6084h Profile deceleratioh ~ A~ [ Switch on disable8l
2 6085A Quick stop deceleration A~ [ Switch on disable@
3 60C6R Max deceleration A - [ Switch on disable8
5 6084h Profile deceleratioh ~ A~ [ Quick stop activA
6 6085h Quick stop deceleration A~ [ Quick stop activA
7 60C6hA Max deceleratioh A - [ Quick stop activA
hm
0 ° " Sequence @ervooff” A - [ Switch on disabled
1 609AR Homing acceleratish A~ [ Switch on disabled
2 6085A Quick stop deceleration A~ [ Switch on disable8l
3 60C6R Max deceleration A - [ Switch on disable8
5 609AR Homing acceleratioh A - [ Quick stop activA
6 6085A Quick stop deceleration A~ [ Quick stop activA
7 60C6R Max deceleration A - [ Quick stop activA
cst tg
0 ° v Sequence at Senaff” A - [ Switch on disable8
T 2 6087A Torque slopé A - [ Switch ondisabled\
3 o A - [ Switch on disable8
5 6 6087h Torque slopé A - [ Quick stop activA
7 o A - [ Quick stop activ
Quickstop i A * b H»*®
A 6040h bitZ Controlword:quick stop ¢ 11 [ 0 A A
T PDS 1 u Quick stop activa
B ¥ 10r/miny A A
A PDS Switch on disabléd T w Quick stop activA
2€ v [ 605BIE
PDS 5 Shutdowna T Disable voltage A A
s - PDO | OPmode
605Bh| 00h Shutdown option code - 0~1 18 rw RxPDO ALL
PDS 5 Shutdownal Disable voltge A L H b

A
n vy A

~ 1" PDS 971 Shutdow
pp csp csv pv
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0 @ v~ Sequence at Senaff” A - [ Ready to switch oh
1 6084h Profile deceleratioh A~ [ Ready to switch ok
hm
0] ® v Sequence at Senaff” A N [ Ready to switch ok
I 609AR Homing acceleration A " [ Ready to switch ok
cst tq
0 @ v~ Sequence at Senaff” A - [ Ready to switch ok
1 6087h Torque slopé A - [ Ready to switch ok

~ 27 PDS o1 Disable voltagke
pp csp csv pv

g 8 v " Sequence at Senaff” A ; [ Switch on disable8l
1 6084h Profile deceleratioh ~ A~ [ Switch on disabled
hm
0 8 v Sequence at Senaff” A " [ Switch on disabled
I 609AR Homing acceleration A " [ Switch on disable8l
cst tq
0 ® v Sequence at Senaff” A - [ Switchon disabled
1 6087A Torque slopé A - [ Switch on disabled
Shutdown i A * B Hp'
A PDS 91 Shutdow P A A
T PDS G Operation enablell
B ¥ 10r/miry 4 A A
A PDS 4 Ready to switch ok

3€ Disable operation option code [ 605CIE
PDS o1 Disable operation PA A

N or

- PDO

OPmode

605Ch| 00h | Disable operation option cod¢ - 0~1 I8

rw RxPDO

ALL

PDS o1 Disable operatidn A
n vy A
pp Ccsp csv pv
0 °® U~ Sequence at Senaff” A -
1 6084h Profile deceleratioh A -
hm
0 @ v~ Sequence at Senaff” A -
1 609AK Homing acceleraticn A
cst tg
0 °® U~ Sequence at Senaff” A -

f

[ Switched @A

Switched o/

[ Switched o/
[ Switched oA

[ Switched o/

1 6087h Torque slope A - [ Switched o\

A

Disable operaton®i A * b H» A
A PDS o1 Disable operatidn i A A
T PDS G Operation enablell
B ¥ 10 r/miry ) A A
A PDS B Switched oA
4€ Halt option code [ 605DIE

6040h L~ bit8 Halt™ w 1 A A

\or

- PDO

OPmale

605Dh| 00h Halt option code - 1~-3 116

rw NO

ALL

PDS o1 Disable operation A
Y A
Halt b A L H b
VY A

INE AN
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pp csp csv pv
1 6084h Profile deceleratioh A * G Operation enabléeil
2 6085h Quick stop deceleratid A~ G Operation enablel
3 6072h Max torqué 860C6h Max deceleratioh A~ G  Operation enablell
hm
1 609AK Homing acceleratich A~ G Operation enablell
2 6085A Quick stop deceleration A~ G Operation enablell
3 6072h Max torqué 860C6h Max deceleratoh A~ ~ G  Operation enablell
cst tq
T 2 6087h Torque slope A~ G Operation enablell
3 0 A ~ G Operation enablell
Haltw i A ~ b Hp
A 6040h bit8 Controlword half ¢ 07 [ 1 i A A T PDS G Operation
enabled
B % 10 r/miny ¥ A AA PDS G Operation enabldsl

5€ Fault reaction option code [ 605EIE

2 ~

0 A A
\ - PDO OPmode
605Eh 00h Fault reaction option code| - 0~2 116 rw NO ALL
I 0 A L H b A
n vy A
" 1" Er80.0 80.7a 81.0 81.74 85.0 85.7a 88.0 88.7
pp csp csv pv
0 ° v Sequenceatalaim A - [ Faulid
1 6084h Profile deceleratioh ~ A~ [ Faul
2 6085A Quick stop deceleration A~ [ Fauli
hm
0 ® " Sequence atalaim A [ Fauli
1 609AR Homing acceleratish A~ [ Fauli
2 6085h Quick stop deceleration A ; [ FaulA
cst tg
0 ° v Sequenceatalaim A~ [ Faulid
T 2 6087h Torque slopeé A - [ Faulé
A y i)
o712 ® " Sequence atalaim A ) [ Faul
0 i A " bHP
Al 0 i A Ai T PDS uw Faultreaton activéh
B ¥ 10 r/miny 1 A AA PDS 4 Faul@
7.9.3 B ‘ /I €
wo Ay B woT 0 ©° EXTUEXTZ ~ W 0 p 0
v n A L 60BS8 v T ) 0 0 A
~ 1" hm b w A
AR H" buw 0§ A

111




L

DS5C1 A m [ 7 EtherCAT +
1€ y
FB
=Ll B E e 7 Bd B 60BAH/6OBBh
3404h Z_> LT1 " Touch probe 1~
60B8h (hit2) FB
Sl PEXI2BXT2 f- 5 Bob B 60BCH/60BDh
3405h Z_ 5] LT2 ~ Touch probe 2°
60B8h (bit10)
60B8h Touch probe functiori w "
60BAH Touch probe posl pos valGe Touch probel:’: A pB -
60BBH Touch probe posl neg valiie Touch probel I BB -
60BCh Touch probe pos2 pos valle Touch probe2: : pB -
60BDH Touch probe pos2 neg vallie Touch probel I} BB -
0B G W W 't H V H VA" W 0
¥ le A
T oHTY [ - [H” b " v
v v v b : a o () " A
w 3 '
1" B OH g ~ (EXT1/EXT2) P562a P563 Touch Probed Touch Probea
Ne 6 A 13 2Ne [ SI "7 Ne [SIIASIR:~" Ne SI1 P562T QI Ne
SI2 P563 Q" 2A- Ne w a A
60B8lH e
Bit10 LT2 Bit2 LT1
0 EXT2 0 EXT1
1 Z 1 Z
Y b Z w Yy 60BSH[ bhit2 bitlOb w 1A
A Touch probg  Ne o 10 EB883 b b G ~A
~ 3 B QH ~ " EXT1EXTZ 0 0 A g BH" ~
v A
4 B QH” ~ ON Y 1 OFF Nez 2mg:': A
S5 YN " * Touchprobe ~ 0 ~ A" 60B9h v ~ A
W ESM W Init ’
Y ® whm ’
~ 6" W Touch Probe b 2 A n A G “ b A
~ T T oHTT [ - [ H™ b W il
v v - L N a o i b " A
2€ i
N ¢ - PDO
60B8h 00h w - 0~65535 Uule | rw | RxPDO
60B9h | 00h Touch prober - 0~65535 Uil6 | ro | TxPDO
60BAh 00h Touch probel:’: 1 BB D -2147483648 | 132 ro TxPDO
y B 2147483647
60BBh | 00h Touch probel BB D | -2147483648 | 132 ro | TxPDO
y B 2147483647
60BCh | 00h Touch probe2;;: 1 BB D | -2147483648 | 132 ro | TxPDO
y B 2147483647
60BDh | 00h Touch probe2 1} BB D | -2147483648 | 132 ro | TxPDO
y B 2147483647
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3€ ! [ 60B8IE
\ - PDO | OPmode
60B8h 00h | Touch probe function - 0~65535 Uil6 rw RxPDO | ALL
Touch prober A
bit
bit W
0 0 Switch off touch probe 1 Touch I?robe 1
1 Enable touch probe 1 /A
1 0 Trigger first event Touch Probe 1
1 Continuous HBp
2 0 Trigger with touch probe 1 input Touch Probe 1
1 Trigger with zero impulse signal of position encoder 0 - Tz -
3 - Reserved a
4 0 Switch off sampling at positive edge of touch probe 1 Touch Probe 1
1 Enable sampling at positive edge of touch probe 1 S
5 0 Switch off sampling at negativexige of touch probe 1 Tguch Probe 1
1 Enable sampling at negative edge of touch probe 1 7
6-7 - Not Supported a
8 0 Switch off touch probe 2 Touch I?robe 2
1 Enable touch probe 2 /A
9 0 Trigger first event Touch Probe 2
1 Cortinuous Hp
10 0 Trigger with touch probe 2 input Touch Probe 2
1 Trigger with zero impulse signal of position encoder o “jz -
11 - Reserved a
12 0 Switch off sampling at positive edge of touch probe 2 Touch Probe 2
1 Enable samplingt positive edge of touch probe 2 S
13 0 Switch off sampling at negative edge of touch probe 2 Touch Probe 2
1 Enable sampling at negative edge of touch probe 2 I7L
14-15 - Not Supported a
S A z 0 H" buw 0
2 W n - N n A
4€ [ 60BIIE
K - PDO | OPmode
60B9h | 00h Touch probe status - 0~65535 ule6 ro TXPDO ALL
Touch prober A
bit
bit W
0 0 Touch probe 1 is switch off Touch Probe™1 b A
1 Touch probe 1 is enabled Touch Probe™ b T
1 0 Touch probe 1 no positive edge value stored '+ 1 Touch Probe 1
1 Touch probe 1 positive edge value stored '+ 1 Touch Probe 1
2 0 Touch probe 1 no negative edge value stored |7|, Touch Probe 1
1 Touch probe 1 negative edge value stored A Toud Probe 1
3-5 - Reserved a
6-7 - Not Supported a
8 0 | Touch probe 2 is switch off Touch Probe2 b A
1 Touch probe 2 is enabled Touch Probe2b T
9 0 Touch probe 2 no positive edge value stored '+ 1 Touch Probe 2
1 Touch probe 2 positeredge value stored '+ 1 Touch Probe 2
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bit W
10 0 Touch probe 2 no negative edge value stored ! Touch Probe 2
1 Touch probe 2 negative edge value stored v Touch Probe 2
11-13 - Reserved a
14-15 - Not Supported a
5¢ 0 r + [ Ox60BA~O0x60ED
" - PDO | OP
mode
60BAh 00h | Touch probe posl pos value| © |-2147483648 132 ro | TxPDO | ALL
§{ B | 2147483647
Touch probel:’: 1 BB A
60BBh 00h | Touch probe posl neg value| o |-2147483648 132 ro | TxPDO | ALL
§{ B | 2147483647
Touch probel 1 BB A
60BCh 00h | Touch probe pos2 pos value| © |-2147483648 132 ro | TxPDO | ALL
§{ B | 2147483647
Touch probe2:': 1 BB A
60BDh 00h | Touch probe pos2 neg value| o |-2147483648 132 ro | TxPDO | ALL
§{ B | 2147483647
Touch probe2 1 BB A
6€ Tk "
60B8h w ~  bit0/bit8 Touchprobe /A ~cl'0C A ~ YT ~ "L 7
0\ p~ 60B8h bitl" 7/bit9 15 ° ~ Touch probe b A
a '\ p 1 “ bit0/bit8 o A "L~ P o[rr - "LA
® L Pa w ~ 3 bitobits 0 A "L P [(rr LA
7€ €t
60B8A w ~ Dbitl/bit9 He Ty [ O Triggerfirstevent ~ L &
I T Continuous ~ L A
I 1€ < Trigger first event > 60BSIE bit1=0/bit9=0 €
Ty W OH" 1] B Aw =P 0~ ‘P “ Touch probA
60Bsh \ \
bitO/bit8 [ I
60B%h | St s ‘
bitobits ] L L
Nieid N T S
bit1/bit9
60BAh/60BCh v>< Value stored position 1 ji/,r><valuestored position 3
Prode signal |_| \|_|
1 2 3
Positive edge ’
60B8h
bitobits ] L I
60B%h | St LS a
bitobis "] I L
60Boh ,—r . ,—[
bit1/bit9
60BBH/60BDh ’>< Value stored position 1 (><Va|uestored position 3
Prode signal H |_| H
1 2 3

Negtive edge ’

114




DS5C1 Am™ 7 [ 7 EtherCAT +
[ 2€ < Continuous > 60B8IE bitl =1/bit9=1 €
S F OH" B Ab vi G [ Probe signdl
60Bsh
bitobitg ] L
60B9h St
bitobits ] L
60B%h
bitl/bits | Value stored -
60BAN/60BCh ,>< position 1 v>< position 2 vX position 3
Prode signal |_| |_| |_|
1 2 3
Positive edge ’
60Bsh
bitO/bit8 ] -
60Boh oSt
bitobits ] L
60BSh
bitL/bit9 <] L
‘ Value stored
60BBW/60BDh o poston1 X poston2 X position3
Prode signal |_| |_| |_|
1 2 3
Negtive edge '
7.9.4 fi T 60FDh
~ 60FDh '\ Bit DS5C1 | @ @ P522 POT ~ aP523 NOT " a
P527 HOME/ ~ Ne w HY Ne# positivelimit switch POT  a negativeimit switch
~ NOT" & home switch HOME~ ~ A
fi [ 60FDE
- PDO Op mode
60FDh| 00h Digital inputs ~ 0~4294967295 u32 ro TxPDO All
~ H»? ~ A
bitH
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
r
23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
r
15 | 14 | 13 [ 12 | 112 | 10 [ 9 | 8
r
7 | 6 | 5 | 4 | 3 2 1 0
R hs pls nis
r = reserved - pls=positivelimit switch T
nls =negativelimit switcH T hs=home switc¢h 1 T
\ Bit 7
W
0 - OFF
1 - ON
60FD R o1 (O " 7 A bitl T 7 A bitZ T v Noz
: " a 4 ~a | ~ HT A
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BT~ 1 9 | | B " Be A
¥y B8 p ~ 1um ¢ W D 4 6mm/1lum=600a
wl 1 - I P0O11=6000 P0O-12=0 ::': B 0 ¥ 6000
6mm 1 a 16 ~A
—
777777 rr77777
* 131072 178~ K * 6mm
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7.9.5 ¢ H
1€ H v o
S A BoH 7 A~ A
E A ~ o op !
a -
H ~ ESM Init f OP -
A B
E A .
N 6062h Position demand valée D)
N 6063h Position actual imrnal value p B 1
N 6064h Position actual valtke T
N 60FCh Position demand internal vakie p v
N G [ p B 1 ~ 6063H - w
i “~ ¥ Homeoffset~ H A7 ~ A
s a Polarity D A Home offset v 1 - i
i A
" a H TG 4 p | A LA
2€
r1e"
(3: B D&Yy bub L 8 D w
A wooa " YK @ 9i8B [ = A
[ 2€ DS5C A
T e p & ’
W 1 b I " yG [ A
v oy 17 en”::B PLC O l W 200KHz
“ € 10000 “ € 5000
€ 13107E 10000 € 13107ZE 5000
\ _V‘ 21 B A vu 21 ¢
1 1 . . «
. " 5} a 1 7 V] 5]
5 2 200000 I Al W 600rpm 10000e I A W 1200rpm
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F . .
b 1 w 131072 - 1
@ I~ PO11=0 P0O12=0 ~ A 6000 Il A
1 p - 6mm I 1 p -~ 6mm I
W 131072@ Il © 5] 10mm ¢ 4y 6000@ II° p - 10mm ¢
10/6*131072=218453.33% I ~ 10/6*6000=10000@ Il ~ 0 I
0 e R A b w” T by” A
AT 1
1 M eA N oy I
PO-11 I *1 0 pul | 00 9999 (@  OFF|
P0O-12 I *10000 1 pul | 00 9999 |2  OFF|
P0O-13 ~ Ne ~ 1 - |0 65535/ OFF| 4
P0O-14 ~ Ne ~ 1 - |0 65535/° OFF| 4
P0O92| K " Ne v B 1 - | 1 9999 |e  OFF| 4
PO93| K "~ Ne ~ B *10000 0 - |1 65535/° OFF| 4
P0O94| w " Ne T v B *] 1 - | 19999 |  OFF| 4
PO95| H “ Ne ~ B *10000 0 - |1 65535/° OFF| 4
W P0O11 P0O14 " G G ~ PO1IAPOI24 W ~ PO13APOL4 W™ ~ P
I PO11a PO12 n & G PO-133 P0O14 - PO114 P12 w0 R
PO13a PO14 w A
Y P011a P0O1232 PO13a PO14 w0 R™ P0923 PO93 P094a P095 w A
Y
1 nm 2 i m n ~a
K a A
2 I Ne A
3 |_ Dy B _ o L le | A
4 1 D Y _ DYy By iy 1 D NA
5 1 I ™ 1 5 I M=N/(m/n)A
I~ PG11/PG12 | PO-11=M%210000 n
P0-12=M/10000 o
6 * P0O13/PG14~ | PO-13_ Ne Ne 3m oy
/(P0-92~95) PO- 14 M j N3 n
W 6T I no [ G 4 P0O11~P012 w O
P0O13~P014 v : I a A
Y P0O13 PO14 v Ne aNe N¢ Ne Fa
Y H P0O92 P095 7 P0O11~14=0 K A
g DS5 @ Ne 131072 178 ~ 8388608 238 ~ A
Y o93YB bn v A N DyB 7y o B A
K - "y [ 00ilmm H 0.0lmm 5B 0.lmm 91y B
A
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}
H » |
DR oD
PE —T \
__ P
SNy 1 _ 360 DE,
SNy 1 29D
ny ¢
1 K 6mm 1 360 100mm
i 1:1 i 1:3 1:2
2 I Ne 131072 Neo Neo 131072
131072
3| _ Dy B 1 o4y 8" 0.001mm 1 oYyB8" 0.1 1 94y B*' 0.02mm
4 1 6mm/0.001mm=6000 360/0.1=3600 314mm/0.02mm=15700
D
5 1 M =6000/(1/1)=6000 M=3600/(3/1)=120 | M=15700(2/1)=7850
I ™ 0
Il P0O-11=6000 P0O-11=1200 P0O-11=7850
P0O-11/P012 P0O-12=0 P0O-12=0 P0O-12=0
P0-13=131072
P0-13=131072 P0-13=131072 P%\ll‘)4:7850
6 P0-14=6000 P0-14=1200 .
(PO13/P014)/(P092~95 |  Ne No Egiigggge
) P0-13=8192 P0-13=8192 W
P0O-14=375 P0O-14=75 P0.92=5536 P®3=6
P094=3925 P®5=0
Z CoE CiA40Z 608Fh Position encoder resolutidn No ~ a 6091h
"~ Gear ratio ~ 4 6092h Feed constaft A
Y Wh CoE CiA40Z A
H YB° ©9yB~ p {B" puls€ Ny ! A
£
Position encoder resolutionxGear ratio
Feed constant
Position encoder resolution G08F 0T _encoderincrements’
" 608F 0Z motorrevolutions”
Gear raio 6091 0OI Motorrevolutions”
" 6091 0Z Shaftrevolutions”
6092 0T Feed”
Feed constant 6092 0Z Shaftrevolutions”
Position demand valu¢ 6062h™ x Position demand internal valu¢ 60FCh™
W 80000 1/100@ b A
¥ v o "0 E883 b b G " A
Y 608FhO1A Encoder incremerits Ne - A 6092h01h Feed F AV
No A
% TN A
H " ESM Il nit YOP




DS5C1 Am™ 7 [ 7 EtherCAT +
[
Y ubi 7 vi b Ty A
I Winitt Op B H A v~ B [pulsed B ]/
v -27"31 -2147483648 ° +27"31-T 2147483647 p’)A Y °b
G A
B b b A
z Ciad0A T A
AT i
Position encoder resolution  r 4 I 608FIE
N or g PDC OP
mode
608Fh| - Position encoder resolutioh - - - - - -
No
Ne - A
00h | Highest supported ‘ - ‘ 2 ‘ us ‘ ro ‘IVO‘ ALL
608Fh A
01h | Encoder increments | Pulse | 1~4294967295 U32 | ro [ NO]JALL
*  Av No : A
02h | Motor revolutions K " | 1-4294967295 U32 | ro [ NO|ALL
Av v 1A
Ty W Ne A
Position encoder resolutién No = Encoder incremerits608Fh01H" / Motor revolutions
" 608FR02H
L @ 3 T ¥ H y A
o " 17bit/r ’

608Fh01h Encoder incremerits= 130172
608Fh02h Motor revolutions =1

Position encoder resolutin Ne =131072/1 =131072
Gear ratio [ 6091tE
A - PDQ OPmode
6091h - Gear ratio - - - - - -
00h | Highest - 2 us ro NO | ALL
supported
6091h A
01h | Motor revolutions | Pulse [1~429496729§ U32 | mw [ NO| ALL
A
02h | Shaft revolutions I - | 1-4294967295 U32 | mw [ NO| ALL
A
Yy Yi ¥ p A
Gear ratio = Motor shaft revolutiofis 6091h01H" / Driving shaft revolutioris 6091R02H
Feed constantl” 6092r€
oo PDC OP
mode
Feed constant - - - - - -
i feed A
6092h 00h Highest supported | - | 2 | us | ro [NOJALL
6091h A
01h | Feed | oy [1-4294967295] U32 | rw | NO|ALL
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DS5C1 A m T w 7 EtherCAT

_|_

OP

FRE mode

feed A

” | 1~4294967295  U32

™

Shaft revolutions

| w |

NO | ALL

02h

A
‘ ¥ 1 “ b A
Feed constant =F€ed6092h01H" / Driving shaft revolutioris 6092R02H

3€ n [ 607EIE Polarity

G B D3 D3 oyi iz
a P0O5 ~
"~ 607ENW A
s Polarity ©® ~ 607EAN b 4 1 a PO05
"~ CiA40Z L Ho ¥ D

; CoE CiA40Z

>

Y - ~ ADS5C |
Polarity

b

“ CoE

OPmode

607Eh| 0Oh Polarity D - 0~255 us rw

ALL

P Da Da b B Z a Z

vieop o A
204 bit7-5=n 1" A

[ n b G A

v " v D [p B i 2

W Y

—(c

0 B a a gl

—(c

a
224 B a a g

bit7 B
g -
bité
o ~ I 1 =~ i
bit5

o - 1 1 - i
bit4-0 Resrved ")

—
=

%
—

< 95N > 1 607AA Target position B~
N 60BOhA Position offsét
N 60FFAR Target velocity
N 60B1A Velocity offsef
N 6071R Target torque
N 60B2h Torque offset
< > N 6062h Position demand vallie D)
N 6064A Position actual valke 1 ~
N 606BA Velocity demand value
N 606Ch Velocity actual value |
N 6074A Torque demarid
N 6077h Torque actual value 1
N 6078R Currentactual value | v

_—C

v B a a n W 0 hit7-5=n

Q7
—(

o

S B D i wecew
S B D i wCcw A
T v Ty u CW w CCWA
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4€ v
B L a " b A B* b~ p by
a ’ v - A N A
~
C ¥ T 1p p i b 1 1
Al T W - a MAH @ C CCW
v A ¥ 0 E228 -~ ¥ G "~ A
A [ 328 A
° A B H 23 "y 23bitd W 16bit
B H 3%t T PbHBuwP H T [ v 32bit A w4 6063h
N8 32bib wB H ' 16bit 3z B 7bit 7 v bit w 9bitA 6064h G I FP
H ~ % B H W 32bit A bit i vi* A
607ER N € B H
o e 6063h=M*2"17 +S
0 rCccw € 6064h= 6063h* i v~ +607Ch
o 6063h€~ M*2717 +S
224 rCw € 6064h= 6063h* t v~ -607Ch
Ml
S A
5€ ¢ 4 I 607BIE Position limit
LT b wrap-aroundh
p b v 607BR01h=80000000k 607Bh02h=7FFFFFFFh b A k 3bi
A
6€ 4 W [ 607CK Home offset
A Z A Z N B Dy “ U0 root
. AL Z Ty - yA A TA
' DS5CL | b a 4 a k Ay Y a "N
A
- “p yw ¥ B H A
o ~
n H " ESM Il nit YOP
nA B
M B Du % A . " ! A
ni1 B F o 1 337 W ~
6063R Position actual internal value p B 1 p B 1 ~_ B60OFCh Position demand
internal valugé , 0
6062h Position demand valfie D~ 6064h Position actual vallke i ~  607Ch Home offset
ni B F oy na . ~
6063A Position actual internal value p B p B 1 ~ B0OFCh Position demand




7 EtherCAT +

DS5C1 A™ 7 w
internal valug
6062h Position demand valée D"~ 6064h Position actualvallle 1 ~
6063A Position actual internal value p B p B 1 ~7 607CA Home offset
1 1a i A
Zero Hmoe
Position Position
Hmoe offset .
Home offset definition
Home positioh pulse B~ 4 B 7
Zero positioh ) - BT t hm ¥ pulse P Home
offset B~
B A
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8 ©w
h TM Ne ACOE HM a ~ ProfileM p A
8.1 M4
n v 4 16 L 16bit @ TP A
CiA402 CoE CANopen over EtherCAT T DS5C | T !
CiA402 " DS5C A "
Y Y
0000H OFFFh v 0000H OFFFh v
1000h 1FFFh COE HW 1000H 1FFFh COE HW
2000H 5FFFh N H M 2000H 2FFFh ° 0 M
3000H 3FFFh ° 4 M
4000H 4FFFh ° 0 M
5000H SFFFh ° 4 M
6000H 9FFFh Profilev 6000H 6FFFh " ProfileM
7000H 9FFFh G
A000Oh FFFFh G A000h FFFFh G
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DS5C1 A m T

8.2COE HM [ 0x1000 Ox1FFE
8.2.1 '
1€ H
1000h 00h Z
1001h 00h 0
1008h 00h
1009h 00h D
100Ah 00h D
1018h - FAH
00h
01h L ID
02h ¥ oq
03h a
04h L
2€ RxPDO
1600h - RxPDO1
00h RxPDO1
01h W @
02h H @
03h T a
04h Q@
05h 1@
é é
18h LM @
1601h - RxPDO2
00h RxPDO2
01h W @
02h H @
03h 2@
04h Q@
05h @
é é
18h LV @
1602h - RxPDO3
00h RxPDO3
01h W @
02h H @
03h 2@
04h @
05h 1] @
é é
18h HM @
1603h - RxPDO4
00h RxPDO4
01h W @
02h H @
03h 2 @
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L

DS5C1 A m W
04h @
05h ] @
é é
18h LM @
3€ TxPDO
1A00h - TxPDO1
00h TxPDO1
01h W @
02h H @
03h @
04h Q@
05h e
é e
18h HVM @
1A01h - TxPDO2
00h TxPDO2
01h W @
02h H @
03h @
04h Q@
05h e
é é
18h HVM @
1A02h - TxPDO3
00h TxPDO3
01h W @
02h H @
03h @
04h Q@
05h ] @
é é
18h LV @
1A03h - TxPDO4
00h TxPDO4
01h W @
02h H @
03h @
04h Q@
05h ] @
é é
18h LV @
4€ PDO 4
Sub Indx
1C12h - RxPDONe
00h RxPDONe
01h No RxPDO 1
02h No RxPDO 2
03h No RxPDO 3
04h Ne RxPDO 4
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Sub Indx
1C13h - TxPDONe
00h TxPDONe
01lh Ne TxPDO 1
02h Ne TxPDO 2
03h Ne TxPDO3
04h Ne TxPDO 4
5€ PDO
Sub Indx
1C32h - Sync manager 2 synchronization
2
00h Number of sukbbjects
01h Sync mode
02h Cycle time
03h Shift time Z
04h Sync modes supported
05h ; Minimum cycle time
H v
06h Calc and copy time
{ SM2Hp & SYNCOHe [ ESC §
08h Command b ~
09h Delay timé b ~
0Ah Sync0 cycle time
DC SYNCO 1C32h01h=02F ~ ESC 09A0h v
DC SYNC( ) w0
0Bh Cycle time too small b
0Ch SM-event misséd b ”
0Dh Shift time too shoft b ~
OEh RxPDO toggle failéd b ”
20h Sync error
1C3h - Sync manages synchronization
3
00h Number of sukbbjects
01lh Sync mode
02h Cycle time
03h Shift time Z
04h Sync modes supported
05h ~ Minimum cycle time
H v
06h Calc and copy time
{ SM2Hp & SYNCOHe [ ESC §
08h Command b i
09h Delay timé b
O0Ah Sync0 cycle time
DC SYNCO 1C32h01h=02R ~ ESC 09A0h v
DC SYNC( ) w0
0Bh Cycle time too small b
0Ch SM-ever missed b ”
0Dh Shift time too short b
OEh RxPDO toggle failéd b ”
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Sub Indx
20h Sync error
8.2.2 H
H A
~ PDO | Op
mode
1000h | O0Oh Divece type 0~4294967295| U32 ro NO All
# A o Ty w 04020192
1001h | 00h error register | 065535 | U16 | ro | TxPDO |[All
° : 0 - ~ A
0 v 0000
b A
Bit Y
0 b
1
2
3
4 AL status code H 0 *1”
5 b
6 G
7 AL status code H 0 *2"
*1” [ AL status code H L~ EtherCAT H~ E-800 7a E-810 7a
E-850 7A
*~ [ AL status code H L~  EtherCAT H~ E-880 7 EtherCAT
H™ v A
1008h | 00h ManufactureDevice \ - [ - [ ro  [TxPDO [AI
A
1009h | 00h ManufactureHardware version | - | - | ro | TXPDO | Al
) A
g PDO | Opmode
1018h 00h Number ofentries 0~255 us ro TxPDO All
Av W 04hA
01h vendor ID | 0~4294967295] U32 | ro | TxPDO| Al
EtherCAT L IDA v W 00000556/
02h product code | 0~4294967295] U32 | ro | TxPDO| Al
¥ 5  Av w 10305070A
03h Revisionumber | 0~4294967295] U32 | ro | TxPDO| Al
* ~ Av v 02040608A
04h Divece type | 0~4294967295] U32 | ro | TxPDO| Al
* +~ Av 4 00000000A
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8.2.3 [ 1Cook
\ SyncManagede [ v b - 1C00h A

G?® B v A

g PDO | Op mode

1CO00h | 00h Number of used synmanayer channely 0~255 us ro TXPDO All
Av W 04hA
01h Communication typgync manager0 | 0~4 | U8 | ro | TxPDO| Al
Sync Manager 0 A
q e
Mailbox H> h Yt ~
Mailbox0 H> ¢ Yh ~
RxPDO h Yt ~
TXPDO ¢ Yh ~
4 Sync Manage® Mailbox H™ Y v y 1A
02h Communication typsync manager1 | 0~4 | U8 | ro | TXPDO | All
Sync Manager 1 A
a .
Mailbox H> h Yt ~
MailboxX0 H> ¢ Yh ~
RxPDO h Yt ~
TXPDO ¢ Yh ~
w Sync Managerd, Mailboxd H™ Y v w 2A
03h Communication typsync manager2 | 0~4 | U8 | ro | TXPDO | All
Sync Manager 2 A
a .
Mailbox H™ h Y ~
MailboxX0O H> ¢ Yh ~
RxPDO h Yt ~
TXPDO ¢ Yh ~
W Sync Manager® Process data outpulRxPDO" ~ YV u 3 A
04h Communication typsync manager3 | 0~4 | U8 | ro | TxPDO |
Sync Manager 3 A
a. ..
Mailbox H> h Y ~
Mailboxo H> ¢ Yh ~
RxPDO h Yt ~
TXPDO ¢ Yh ~
W Sync Manager Process data outputRxPDO" ~ YV W4

R Q

BN

ArONEQ

R Q

BN

All

A OONERERQ

>
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8.2.4 PDO
1 PDO [ 1C12m1C13KE
SyncManageMe PDO - 1C12h 1C13h
- PDQ Op mode
1C12h | O0h Number of asigned PDOs 0~4 U8 rw NO All
A
01h Assigned RxPDO 1 | 1600h-1603h |  U16 w [NO[ Al
a RxPDO A
02h Assigned RxPDO 2 | 1600h-1603h |  U16 w | NO| Al
a RxPDO A
03h Assigned RxPDO 3 | 1600h-1603h |  U16 w | NO| Al
a RxPDO A
04h Assigned RxPDO4 | 1600-1603 | U16 w [ NO[ Al
a RxPDO A
1C13h | 00h Number of assigned PDOY 0~4 | us w [ NO[ Al
Av W 04hA
01h Assigned TxPDO 1 | 1A00h~1A03h |  U16 w | NO| Al
a TxPDO A
02h Assigned TxPDO 2 | 1A00h~1A03h |  U16 w | NO| Al
a TxPDO A
03h Assigned TxPDO 3 | 1A00h~1A03h |  U16 w | NO| Al
a TxPDO A
04h Assigned TXPDO 4 | 1A00h-1A03h |  U16 w [ NO[ Al
a TxPDO A
1C12k 1C13h Sub  01h04h ESM  PreOP f Sub 00h=0 R~ A
H o | " 06010003h A
i - a Sub 00h Sub - ESM [ SafeOP  PDONe A
2] PDO [ 1600h1603h 1A00s 1A03IE
b w PDO " ya RxPDO 1600hH 1603k TxPDO 1A00h 1A03h A Sub
Olhy ~ H A
- PDQ Opmode
1600h | O0Oh Number of entries 0~4294967295 us rw NO All
A
01h 1st receive PDO mapped 0~4294967295]  U32 rw NO | Al
le A
bit 31 n16 15 H. 8 7 . 0
02h 2nd receive PDO mapped 0~4294967295|  U32 rw NO | Al
Sub 01h A
03h 3rd receive PDO mapped 0~4294967295]  U32 rw NO | Al
Sub 01h A
04h 4th receive PDO mapped 0~4294967295]  U32 w NO | Al
Sub 01h A
05h 5th receive PDO mapped 0~4294967295]  U32 w NO | Al
Sub 01h A
06h 6th receive PDO mapped| 0~4294967295|  U32 rw NO | Al
Sub 01h A
é é
18h 24th receive PDO mapped 0~4294967295]  U32 w NO | Al
Sub 01h A
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- PDQ Op mode
1601h - Receive PDO mapping 2Sub 1600h A
1602h - Receive PDO mapping 3Sub 1600h A
1603h - Receive PDO mapping 4Sub 1600h A
- Ab G i A
1600r1603h Sub  01h18h ESM  PreOP f Sub 00h=0 R™ y T A H
Abort Code 06010003h A
i v a Sub  Oh Sub v ESM [ SafeOf PDO A
g PDO Opmode
1A00h | O0Oh Number of entries 0~4294967295 us rw NO All
A
01h 1sttransmitPDO mapped | 0~4294967295] U32 | rw [ NO| Al
le A
bit 31 N16 15 H. 8 7 HO
02h 2nd transmiPDO mapped | 0~4294967295] U32 | rw [ NO | Al
Sub 01h A
03h 3rd transmiPDO mapped | 0~4294967295] U32 | rw [ NO| Al
Sub 01h A
04h 4th transmiPDO mapped | 0~4294967295] U32 | rw [ NO | Al
Sub 01h A
05h 5th transmiPDO mapped | 0~4294967295] U32 | rw [ NO | Al
Sub 01h A
06h 6th transmiPDO mapped | 0~4294967295] U32 | rw [NO| Al
Sub 01h A
é é
18h 24th trasmitPDO mapped| 0~4294967295] U32 | rw [ NO | Al
Sub 01h A
1A01h - Transmit PDO mapping 2Sub 1600h A
1A02h - Transmit PDO mapping 3Sub 1600h A
1A03h - Transmit PDO mapping 4Sub 1600h A
- A
bG i A
1A00h1A03h Sub  01h18h ESM  PreOP f Sub 00h=0 R~ y i A
H Abort Code 06010003k A
i a Sub  Oh Sub v ESM [ SafeOF PDO A
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