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D XFIELE RPDO,  REHRULE] T 1% PDO, £E T — AP0 SRR H Bl 1K) PDO Hodl S IS H 2
2> XTI TPDO, 2[R EPR AN 2 AR5 P A«

X T EB AR (AL 0O TPDO MRS A A A A U I, ZEWCEI R —> SYNC X R R A ik 26 o L8k

0 FH AR

X BRI (RIMEEREALN 1-240),

[ 45 % 517 COB-1D [ & A 0x80

15

CAN P25 rv ) HLE Jr T x0T AR A 2l 2 iz
[Fl—A CAN W& th A Rvra — MR R LS. BT, F R519R808 R AR X R ETH 2,

RELL BRI BIER E 1) SYNC I, ANEHIRA WA U, $BI5LZ1K5%1% PDO




%4451

RPDO1 L4125 0, RPDO2 52 10, TPDOL [fE4i2RZ 0, TPDO2 (LIS 10, M4 H EE20i 3 RPDOL I
RPDO2 FIZHE,  Z57EF—> SYNC BIR b 5507 1) PDO B4l SR BIAI S RIFT ;77 TPDOL  FRIMUR B8 R KA T, 2
TE R —/> SYNC &% TPDOL , TPDO2 7EIEZEIF] 10 4> SYNC i, AEHIEE Lkds, B2 K% PDo.

3.8 Eaxtg (EMCY)

24 CANOpen 77w tHBUESIRIN, 5 sl Sk — WU SR, SR RURCCEIRRI AR A7 F /I B E B, 9 sl i i, CAN %t
OB TR AL B (IR BD A AR B AR, AR B E T SR RIS R R R 3-24 P

7N

COB-1D 0 1 2 3 4 | 5 | 6 | 7
80h+Node—-1D FERAG R ATAT Y RE B nAE 2
% 3-24 BEEHOUE

e

D RSN R IR AR (1001h) AHRTRL.

2) G HIRER, BRI DS301 PR AR

3)  BREHFHFH I DS402 FHMHBRHT RS, HHRID S DS402 ZRARFE—BOF5H R 603F XM
4)  WEhER B R E RERI,  HHRED 5 0 A BhE SR RS A R .

BRI R S AL B R

16



BT BIENX
4.1 REEHRETF

4.1.1 BRAB{L

DX a2 B P oL, BRI BRI SR R LA, 4 F
® HHLLENAL: pul (ki)

@ HHLEANAL: 0.1 rpm( 0.1% / 4 )

® LI A A Orpm DITE BV AUE 5 N 7] ms

4.1.2 LEREF
fr BRSO SR AR, R AL (B4 pul) .
X F 2R
Fr BRI H7r16091-1h A7 86091-2h Lk, @A B 7ol r A (R RAD SRHULE CRILRAD fIEE]R
A:
HIBLAAS= SRS X A E K T

e 6091 h

B S B HF (Gear ratio)

i a5 ARRAY

AR UINT32

TE5 0lh

el 5F

Ay Ik RW

A5 WL YES

L —

HHE 3 el T B 0

BRIME [ HR, ARG SEP0-01{E
TR 02h

e 4B

Gk RW

AET MY YES

A —

B iaH R A0

ERIMY LRy, ZEVIR RS HP0-02(E

L5 R L R A UL S T . DRIk, A B PR T SUIRGE b HUBRCT A RS B, e Ly et k. 15
THEIR .

24

X TIRERZZAT «
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® GG IIHELAE fo: 40mm

® ZATLTFE: pB=10mm/r

@ JHLE n: 1:5

® [HRERIA 42 5 MBS RG340 BE 36 P = 10000 (p/1)
Bk, B 7SR

D SR O

SUTEN kit Efc 40mm
i A = T aaiaa e =
=S et

2) frERT:

o _ AL P _ 10000 _
1i§¥_ﬁ’1§£$ﬁi&é@ixi}d€ﬁH:n_4><(1/5)_500

[Alk: 6091-1h=500, 6091-2h=1. HSLFEN: HEAMKEA 1 B, BEHALE A 500p.

4.1.3 &

1) BT BN PO-00 il PO-02 FFALAAIGAI A 11, FrCABRIARIALE B FBAGE 10 L ZE48 A B 3 bl i i i R 2 2,
TCAE I RTAE SDO WE, R RIS AT RS R L H U, AT LA B PO-00 A PO-02 M, [E15E J5 S T I AE 5.
F &5 220 LAd A SDO 5N 6091-1h, 6091-2h HIXS R HF] ceprom, MBS/ WAEF L, Lhfd Mt BT HAL
i RIATIELT

2) H4h CANOpen B AN SRR T AL A 7 LASMI E 5 SUHBEHIA 7, BT AR |0 VAR B v . SR 7, st B I 11 o g
To TEASE PRI 4 S )L SR 30 o A P P B LSk EL e

4. 2 {RARRIR 7SI

4.2.1 CiA402 fRIARIRZSHL
851 RIDING-CANOpen BEA S AR bR AE 402 HMSILE ((TREE] SAIRIREN 88, (IRIREN 24 W4T THa 2 IR A

$13

i S
0 l l14
ia b

1l 15

> AR R

S

RS 0| |2

|| T

8 FFHTHA
BB fERE

9 1,

fAmRET " gt
16

B 4-1 CiA402 REHLEIHE

PR BRI R 2

18



ik

WA NERE R O TE R

Ll o
WA SHOAREE, WARRHITIRBITIRE.
frl AR TC e s fel IR A 5 0 MO A R L ERR . SRBDES SR LAE .
fril AR 2% 4 fAIRSKEN &% s i, KB ASHOTUIBLE.

SERHTIH M RE

Rl IR KB S SR T R e, SR Bl S 0] LA E .

WS IEH BT, OERER RSB, myLCEs, HeAN0 i, Ml

frl iz Ay iy
RS EURIES “IBITER M URE, KA,
L YOS YLD RS, REh &% ETESIT PO HLTh g
RS EURIES “IBITER M URE, KA,
- URENEE R AN, IETERAT MR AL AR
WREEEBHURNE S “IBITER M U, KA,
- HOAEHLTERR, BT SRS DR AE AL, I Fo v B K3 A 2 A L HE R b .
TG, SECESUS, ATER T 6040h=0x80 {H kS fL.
F A1 HIRAHE
il & SRA Y.
CiA402 ARFV)H 11 %76040h RAEF6041h (FIbit0™bit9*1
0 | Lrm—dghtt BRI, LFIEHEA 0x0000
1| Wit — Al M B, THEhES, HYaitd | 0x0250
RAHAR, BN 13
2 el B T A i — A A A 6 2 0x06 0x0231
3 fal IR AE 2 3 — SERFT TR BERE | 0x07 0x0233
4 SERATIHA AL e~ IRz 4T 0xO0F 0x0237
5 RIS AT —~ SRR T I M A 0x07 0x0233
6 SERAT I AL e~ Rl IRHE#LF | 0x06 0x0231
7 e AR HE A% 1 — fri) IR T 0x00 0x0250
8 fil A AT~ frl IR e A 47 0x06 0x0231
9 fil IRAZ AT~ fl IR TE et 0x00 0x0250
10 | ST fRIRAE A — fIRE s | 0x00 0x0250
11| fAIsAT —~ Rl 0x02 0x0217
12| HUsEHL— ] R P AL 6054 HEFN 073, 4541 | 0x0250
SERA
BRI, T FIERIE A
13| — WL W “dehs” AT RRE T, FRIK | 0x021F
B — BRA M, EE R B
PR, TFREbfE4
14| HBRAs L — WP e PR EHLERR, AL, KHERES | 0x0218
15| o —f] HRTC W 0x80 0x0250
bit? EFHEA R
bit7 fREFH 1, HAbFERIIE AT
16 | PREfEHL—~ iz PRI 3 6064 ZEHEN 577, {FHL | 0x0237

19




FERU
K% 0xOF

R

& A2 REVH S EHIH LKA

*1, PPRFEF 6041h (M1 bit10bitl5(bitld KRN HEMMBERBITREG R, € ERPHLL “0” Fox, BARHEADRE

WA & FRZ .

4.2.2 $=#l=F 6040h

% 9l 6040 h
4T 1% (controlword)
L ] VAR
#oHE UINT16
IR RW
Be 5 w5 YES
s -
o E -
BN 0
bit E ik
0- &%
0 el IR HE % B
1- A
X 238 F [0 1% 0- &%k
CE - B
0- &k
2 PUE =L
1- A
0- &k
3 fARRIZAT
1- A
4~6 | - HHARzT <
TR AR R, BT IR S AL DR
7 LIS =2 DA
W bit7 ETHIYE R
8 i PR FE-
9 ~ e
NA
10
11~ TR, REX
I HFEEX
15
K 4-3 X RAL R HE 4
& i

W EHIFR A bit ARIRE TR S S At A L R A R — a4 .
B bit0"bit3 Al bit7 FEXAMRMI T Z AR, LAHMNT RIEGS, AR FEIRKEI L CiA402 IRENLYIHTAE 5]

AT HPRE,

i A0 R — 8 DR

W bitd bit6 SHFMMRBAAL ( HEEA R TIERES )
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4.2. 3IR7EEF 6041h

el 6041 h
E S ¥l 7 (Status Word))
AR 4w VAR
et UINT16
I RO
[T YES
iy -
P E 1 -
NN -
g2 HBlE B
0 frl IR TC e -
1 GRHT IR R e -
2 fAlfRIEAT -
3 [ -
4 216 3= [ -
5 PRI AL -
6 frIIRHE A 1F -
7 Bk -
8 I FAE XL T, AKE X
9 AR E PNO9 =10 (CANOPEN #30) HIIHHL R B A 1
0 - 0- H bpfi B Blid BRIk
1= B AL B s 2k
" R — 0 or 5 A B S AC I B P oz 7 PR A
1= LB AR 2 B BE B A P AL E B
12~13 5 & AR A 5E
14 NA Tie
15 NA NA
T A4 IR X R BRI RRRES
& i

B OCREFE A bit MEMEEEUCE X, BASHARAIERIA S, RIGA R APRAS .

W bit0"bit9 7EF MMM TR SR, % 6040h HNFRIEMAE, BRI —HE RS,
W bitl27bitl3 HEMMBIEMK (IHEERRBE TSRS )

W bitl0, bitll. bitls 7EFMAMRMEER T & SR, B IRPIT A IR R PR -

4.2.4 BFHHEN

RIDING-CANOPEN By 2 fEAN [ — MRt ie i 1~ 45 iy &1 WL L B LA S I A K@ (5 (LR DI RE: ARROBEIRETS, 37
<t

6040h=0x02 I}, PATPLHEENL, 1FHLIT 2l Rl xF G5 6057 1K+,

21



605Ah:

£l 605C h

EA g7 3L (disable operation option code )
H9n 451 VAR

Vet INT16

A5 RW

A5 WL NO

AT -

B va 0,1

LN 0

BEE PR LT

BEH

[E2IWIEN

0 B Rl R B IR,
1 LA 6085h BE5E I BERMEAE AL, (L8 U (REF B BB AT IR
4.3 RBITER
g HAE B

1 Tk MR E R T2 GRIBITITREAZE BRI LD , Ak s%
(RIDING-F ZFI e Mt .

2 N2 BRI E TSR L. BBl Lk, i TEEERLS, BATS% (RIDINGF
RV P FHD .

3 NGV N i DRA N B R TE IR B A5 RS R 1A

4 HNEE SR E WINRGIRE .

5 NG e T (R FL LRI DR 5 2% B S5 UL

6 =) R L e .

7 BYRE WEAMMSH, 875771553558 RIDING-F RAIVIRF) #AH T .

8 Rig {7 BENR IR, 4 eGR4 E OB 1T R

9 SRR THREHE A A S A R R 759 L R

10 BT -

4. 4 AR E{TIEA 2

Riding-CANOpen SZHF 4 Ffalflefiizt, %I %R=8 6502h F T~ IR AKX E) 2 STRFI (] it o

IR REAT A 6502h

E] 6502 h

4T SCFFAINRIZ4T 813X (Supported Drive Modes )
Bl 45 VAR

e UINT32

Ay i RO

it 75 Bt Yes

B —

22




NN

2D (6D) h

A CANOpen B4 STRFN R4 6502h, WU Al 3@ i 7 A Al 4 ST A Al IR 5

bit filik XS
0- ALK 1- L
0 pp ( FEERALE B0 1
1 vl 0
2 pv ( HEERE ) 1
3 tq ChEEREEHRREY) 1
4 NA 0
5 hm ( J5 £ I E AR 1
6 ip ( EHMEEY) 0 (b
7715 NA TR
16731 JERAEN TR, REX

# CANOpen BE# SCREXS R 78 6502h, U RT3 I 4 1 Rl 255 SCRF 1 ] A 5
MR O SRR ip B, A ATICAE 6502 T IIBIAL )& 15 30HF

LS 6060h

%5

6060 h

T

F20i% 5k (Modes of Operation)

VAR

B

INT8

A7 A

RW

AET MY

Yes

S EA

Kt v

0-7

CNNE

0

R AT B

wHEM

ik

0

NA

1

TR B A

2

NA

3

FEER R R

45

NA

[ A

AT

® i) SO MLHF T ASCHFIFAMEI, KiRlEl SDO HFiR.
® il PO MLHF T ASCEFIFAMEL, A A AU e Rk

23




A IR 6061h:

%5 6061 h
7T B ER (Modes of Operation)
Hlm st VAR
Vet INTS
A5 RO
AE TS Mg Yes
AT -
B va 0-7
LN 0
S e R SEBR IS AT AR
ol ik
0 NA
1 B EE A B A
2 NA
3 FE R A
475 NA
6 [ A
7 AR

A T R
O® iR A TR T, WEE A BRI NG, SER G B UK BT B0 B 15 M i 7.
O® fillliib TR FR, HIEESTN, ANalPIARAMmE; mEsgapi bl ( e g ta ) i, ao A KM,

4.5 BEERAEER
4.5.1 BANE

Zes: S o G e B D N it B dR L U DA= R R A= = o B SR e ) = TR PN S R A A=
PP Bkt B 5 S

FEL B Biash Suhz (PUUD « PUU/ FBl=153 B ik i~ 22 S09th Sub2)

(0D-6091h Sub1)

(0D—-6091h Sub1)
(0D-6091h Sub2)

Bp: 1 PUU= *1 pulse X HLK PUU S R BT 4. 1 R

4.5.2 AMEXEEEBITSER

@ ¥ ST 6060h]  WE NHEABRER (1D .

@ W79 [HARLE :607A0] WE N HIRALE (B4 PUD).

@ W CFEEHE :6081h ] B BUE AT B2 i B AR (B4 rpm) o

@ N7 Il DREERANIA L : 6083h ] & B i B i 2k EAAERE.  (FAAL: AN Orpm DI 2IA0E e 1 1 M 18] ms) o
O LI U SR 5 - 6084h 1 50 gt B 2R i) R Rl 28, (BAGL: N Orpm DIGH 2 A e Fe AN (] ms) o
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® BEFII 4265 :6040n ] HAEfE I HikBHLEAT,
@ i) 75 [ S2PRL B A :6064h] SKIKECEMLH AR B (fhz: PUU) o
A I DR T :6041h) SRIKBUREA R ZIAS], GG B S, MERIEEER.

4.5.3 AMERXSHEAE

1) FEHUAT LIRAG S TR ER AL B E 2 115 B

® B E I LA E LA ER :6062h ] FREUA I ALE #5 4 (AL PUU)

@ EIdE W (A7 B SEPR{E 60630 RAF BN B ISAT M I2BR 5 (AAz: k)

2) PREFRZE

® EFHI DH A B Wz i KB : 60650 SR B RSS2 1 IR A B BRI 1R 25 (BT 2 PUD)
® EI A I [ PRER 2 9CPR{E : 60F4h ] KA B S 2 I SEBRE (S 4z: PUD)

position_difference =
position_demand_value (6062 ) - position_actual_value (6064 )

following_error_window
(6085,)

’ \\_/ \ t
-following_errar_window
(6085.)

Alime
following_error_time_out
(8086)

statusword, Bit 13 (6041))
1

4-2 BRRHIRZE Re R

PR R 248 12 LR B (position_actual value) FIMAREALE (position_demand value) [fmZE. LEIFIR, W0FAEE & mA]
(following error time out) Py, PR R 2Z (K T IREE IR Z % 1 (following error windows) , HAARAF (statusword) ff)
bitl3 (following error) ¥4 1.

Position  x

X=X X XX

4-3 JRBERZZEH

LR TR “following error” , & HINALSEMIAE Lo xi—x0 A xi+x0 il (hr B ERFE 2 2% 5 ) X FkHh 2945 78 4128 fr B
(position_demand value) Pjill. 245, Hi% xt2 Al xt3 AL TALEIRFERER Q4. RSB HTFE L, BLREF
(statusword) ff) bit13 (following_error) ¥4 & 1.
3) frEEN
OB L [ BEIARE 6067h] SKE L—ANE H bRfr BT # 0

(| PUU)
® B L [ AN () 6 11:6068h 1 K5 fsh S hr B FUIA A% 5 I ) (B 7« 22 75)
%I BesE LT B bR E (target position) UL AR B G 1. 4 SRR 4 1) 52 b B s 71X AN B (hr B 5 11) 34 3 8L 5 1 1]
(position windows time), FBAIRAF (statusword) () bitl0 (target reached) ¥ #E 1. W FEFIR.

25



position_windaw
(6067.)

- position_window
[8087.)

position_windew_tima
(6068,)

position_dfference =
posifion_demand_value (6062 - position_actual value (6064,)

N .

N

time
r'y

statusword, Bit 10 (6041 )

K 4-4 AL ERIXDIRERIA

NEER 8% O (position windows) XK AGTE Hb#f7 & (target position) fiiE, B xi-x0 F| xi+x0 X[aJulE. 2461, {7
B xt0 £ xtl fEALEE O (position windows) o WIRIRBNESAEE LI, — A ER B4R THI U S i 0% 30 B e M8
(position window_time) H IR SKEN AL E — BEAL T8 O, HAIREF (statusword) ) bitl0 (target_reached) ¥4 E 1. 4K
FIEE —BEIZE L, IREFM bitl0(target_reached) ¥ 7 EI#EE .

| | | |
»

=11 I poion

X=X X, X+

i H

4-5 fir B FIE

4.5. 4 SRR XA R F HIR
%7l B Yy R
6040h Pl UINT16 RW
6041h REF UINT16 RO
6060h AL INT8 RW
6061h A ER INT8 RO
6062h F P oz B 44 [PUU] INT32 RO
6063h HLLAL & S 45t [PUU] INT32 RO
6064h e kA= Wd1 INT32 RO
6065h FH AL w225 K e UINT32 RW
6067h (AN UINT32 RW
6068h A7 B Bk b ] 5 UINT16 RW
607Ah SN DAL INT32 RW
607Dh AR B R ARRAY RW
6081h =50 4 UINT32 RW
6083h o B I i UINT32 RW
6084h e B VR UINT32 RW

26



6091h LrERET AR ARRAY RW
60F4h FH P A 2 INT32 RO
60FCh RO B 4R 4 INT32 RO
6060, 6062 7 ML I fERE R W, 4. 4 75
P52 6040h FERBERAL E AL )
il 6040h
fir bit7~15 bit6 bith bit4 bit0 bit3
o - (VAR (VAR EREBL BG4 )
bt AR ( IEAR
EHZERL2 R wHzER2 R
BE EYUIEL S - - - ENPIES
Hihla 4Kk R st 42X R
0- HARGLE607AR | 0- JELZIEH | 0 — 1 FoRTfERE—Bo
YL E A 1= STZIE hiksda 4, REEREML, H
it . - H b B AR RE: 1 — 0FR .
607Ah F2AHX L E Tl i % 4% 6 7 6041h H
4 bitl2, RHMIEE, Hifi
JRARA Ve -
A&7 6041h FEFERALE AL PP .
RAEF 60410
i bitl5-bitl4 | Bitl3 Bit12 Bitll Bit10 bit0 bit9
Eg NA hr B RS hr BG4 e AR R A b Flik -
Bl FEHBR
wOE NA WS HR2 - - - HSHRA2
1l A YL 57 REVH 51
LRSS (RS
ik NA 0- fr BmZErERL 0— el AR AT HHsCHr 0- fr &S 0- AtRfr | -
Bz KB MR R 4 RIEBEAA | BARE
(6065h) 1= Al fRAN T Bz ML E i
1- AL B w2 IR 2 R FR 1 (607Dh) 1- B#afz
iz B Az id K 1- (rERS  | BBk
{8 (6065h) A ACIEI780
E2lE7¢
Py L LR
il
6062h:
EE] 6062h
7 PP hi B 454 (Position Demand Value)
TR VAR
Hoym e M INT32
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IR A R RO
it & w4 Yes
LA PUU
K e g™ (97-1)
2RO -
v @ SRS B R4 (R AL .
6063h
£l 6063h
o7 FHLALE 05 (Position Actual Value)
AR 4w VAR
et INT32
IR RO
A 7 w4t Yes
LA increment
b e gt (9)
LN -
v A S BRSNS HUL AR B S 45
6064h:
£l 6064h
Y% T AP LB IRt (Position Actual Value)
e 9n &5 VAR
HoHE kW INT32
LI AT £ RO
fig 75w gt Yes
B A7 PUU
B g (971)
NN 1 S
A SR P 20 o7 B I Bt
F P LB R (6064h ) X AL BT (6091h) = FHLALE
1i% (6063h)
6065h:
EE] 6065h
7 Fi P b B w225 KB E (Following Error Window)
Hd 4K VAR
Hogm UINT32
A RV
fig 75w gt Yes
L DA PUU
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0™ (2"-1)
NN 50000
v @ acRA=KPSwN QI al X VA
6067h:
el 6067h
C 8 Fi% B (Position Window)
o 9n &5 1 VAR
et UINT32
I RW
fiE 75 w4t Yes
L DA PUU
4R 07 (2"-1)
B 100
v A BEE AT E BB
R B 46 4-6062h 5 7 Sebnfr B 1516064h O ZEAE7E +
6067h LAPN, HI[E]i&316068h I, ANALEFE, B
BB,
RAEF6041h HIbit10=1.,
AL E R, FREREA R0, ARSI B BN
e
6068h:
EE] 6068h
T fiz B B35 1A % H (Position Window Time)
| VAR
HoHE kW UINT16
LI RW
fig 75w gt Yes
L ms
LGRS 0765535
NN 1 0
I~ 4 B A AL B B R R
F P i B #54-6062h 15 P S2BRAr B [ 1516064h FIZEH1E £
6067h LA, HI[ElI&FI6068h W, AMALEFE, B
BT,
RA&EF6041h Hbit10=1.
A BRI, FIREREE B, HAREAA B BT
X
607Ah:
£l 607Ah

29




E F#sfi & (Target Position)

H9n &5 1 VAR

e INT32

IR I RW

fiE 75 w4t Yes

L DA PUU

LS LRl -2 (2"-1)

NN 0

¢4 N

607Dh:

el 607D h

% B ApELExH L B BRI (Software Position Limit)

R ARRAY

Tt R 2

Hogn g M INT32

TR 4l 01h

o NP4 BB

CINN Y I RW

fig & w4t YES

L ———-

B4 e -

NN R, YIRS IPRT6-PRT T I /e BRASE A

T % 5l 02h

o4 KR P4 i LI

LI RW

[T YES

B A7 o

AR -

LN U, B AIIA L R S BPRT8 PRI B ) 45 BR AL R AL 1
18

6081h:

ENE] 6081h

# T (Profile Velocity)

oA 4w VAR

oo kA UINT32

I RW

fig 75 w4t Yes

AL 0.1rpm
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0™ (2"-1)
NN 1 0
Ir A BB AL BB LB AR A 10 51 8E T
MBS T B AR 25, BOEHA X
6083h:
£l 6083h
EA R IMIEE (Profile Acceleration)
H9n &5 1 VAR
et UINT32
IR I RW
fiE 75 w4t Yes
L Ms/Orpm FF 3] 4 & % J¥
LS 0~ (2%1)
B 0
I 4 VLB AL AR T B R SR A i B
6084h:
el 6084h
4T LEERLIE S (Profile Deceleration)
oo 4 VAR
Hogn M UINT32
LI T RW
fig 75w gt Yes
¥ ORr Ms /%0 € i B3 0GR
B g 0~ (2"-1)
NN 1 0
I~ 24 BEE AL B T B R 2 I0d BLrInE .
Mk Bl T B BAR 205, BoR A
60EOh:
£l 60EOh
4T E [ Sy 5B (Positive torque limit)
| VAR
Hoym UINT16
A RV
fie 4 B 4 Yes
LA Tz —HE s
O JE 0~ (2-1)
Bl A 0
A PR IE e B K R E
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60E1h:

el 60E1h

% 7 S ) 714 R (Negative torque limit)

e 45 VAR

et UINT16

I RW

fiE 75 w4t Yes

LA Forz —He R

e 0™ (2"-1)

NN 0

I 4R PR I BE B R K 0 AR fE
60F4h:

el 60F4h

% J P4 B W% (Following Error Actual Value)

s 4 VAR

HodE kW INT32

LI A £ RO

fit 75 w5 Yes

LU DA PUU

B4 e gt (g0)

NN 0

I~ 4 Sz 0 B AR (P B )
60FCh:

£l 60FCh

A FLHLATE #54 (Position Demand Value)

| VAR

Hogm kM INT32

IR IR e RO

fit 7w Yes

B L PUU

AR i (i)

Bl A 0

i 4 S BTSN A7 B 4

AL E R4 (6062h) X AL EF T (6091h) = HHLLLERES
60FCh

4.6 EIFHEN

4.6.1 BERNEA

SRR B R 2 TR IR A AL B, AT DL E B R 7, [ A [ i
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4.6.2 AEXEFEEITER

@ W7o LB 78R:6060h] B NEEHKX (6) .

@ WE [HESME:607Ch] W7 (Ffi: PUU).

@ FF T LR 2077560980 ] BEE B NI % T (W riding—CANOPEN STHFRIE I E 5% 3, 4,5, 6, 24, 28, 34, 35) .
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60C1h A E ARRAY RW
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60C2h e {EL IS 1] [R5l ARRAY RW

IP A FF AR 8 5 2 RESLAR I SYNC WUR BISR A 18], 1545078 TP A5 A fE ATttt PDO WyiAn SYNC Mific & 56 % JF IEH (37
Kiko B SYNC KIERM, IKENZER CO_04 %, k%, IKzEh#s44Rk C0_05 iR,

7 6041h FEFRRERALE B P B .

5 6040h
fir bit7~15 bit6 bith bit4 bit0 bit3
e - fdiRE ip B3 -
EHZERL2 R wHzER-2 R
BE IS - - - IS
Hishlan 4k 5 D Eeli R
. . 0-  AMfiRE ip )
1-  {fiBE ip =
RAT 6041h FEFHFME P «
RAET 6041h
1 bit15-bit14 Bit13 Bit12 Bitll Bit10 bit0 bit9
2 N/A N/A Ip BExlfH g N/A ERZEIPES -
HEHEHRI2
WiE
" N/A N/A - - - ARV 1]
. ” ” 0- IpHixifsiae i 0- Hirhi B ARHA
1- Ip A& R 1- HAtrfrERE
60C1h:
£l 60CL h
H T FHHNEEC S (Tnterpolation data record)
| ARRAY
TR M 1
Hogm kM INT32
T & 5 01h
4 i b Az B
LI RW
[T YES
L DA PUU
HopE s -2 (2"-1)
ORI 0
60C2h:
£l 60C2h
4 7 AN 1] ] (Interpolation time period)
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o 4K ARRAY

P 2

B kM

T % 5 01h

44 i b B R I E]
CIN T I 3 RW
fit 75 e 5 YES

LA

|

NN 1

T & 5 02h

it 4 i A I JE
IR RW

e A e 4 YES

LA

e 4 J0 H -2,-3
NN -3

4.9 FRAFHFHL

CiA402 PSRk T HE BB FEHIAR N R A, SRR T B3 fe] e N\ B sl el B 3 1 O RE 0, RIS B

D #ers (60FDh)

] TR i Vil | PDO o ‘
] ] Ex S ) Hpr LISN:
B Bt} @ L S5f
60FDh 00h DIREZTPN - UINT32 RO TPDO - 0
60FDh Xt RALAT MLt , HEA & LR
Bit 31 ‘ 30 ‘ 29 ‘ 28 ‘ 27 26 25 24
haE fRE D19
Bit 23 22 21 20 19 18 17 16
ige DIS DI7 DI6 DI5 D14 DI3 DI2 DIl
Bit 15 14 13 12 11 10 9 8
Thag TRER
Bit 7 | 6 ‘ 5 ‘ 4 3 2 1 0
JREES EJA] FRAL S 1] BRA
haE RE A
(HOME) (POT) (NOT)

MELEN 07 B, RBEZMATLRG HN “17 B, REZMAER.
TE: Bit0-Bit2 i HIN, MAIEHIE 10 LA i S35 P0-11"P0-15
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2) Herfit (60FEh):

Kl i v J
e T&A ey i JE PDO Wi | AL BRINMA
Fey i3
DO Ho i i UINT32 RW ALL
00h TR - UINT8 RO NO - 2
60FEh
0lh rEAG Oh-FFFFFFFFh |  UINT32 RW ALL - 0
02h B ML Oh-FFFFFFFFh | UINT32 RW ALL - 0
01 FZR G UH AL MG BB i L
Bit 31 | 30 | 29 | 28 | 27 26 25 24
e TR
Bit 23 ‘ 22 21 20 19 18 17 16
T NG D06 D05 D04 D03 D02 DO1
Bit 15 ‘ 14 13 12 11 10 9 8
T TR
Bit 7 ‘ 6 ‘ 5 ‘ 4 ‘ 3 2 1 0
Thhe fREd AIHF

Bit16-Bit2l Xt R EWHE K D01-D06, 24 01 FRIIF—NMEHN 1, H 02 FRINZAEN 1, g% D0 HfmH, HUAR
AR S R N RTR:

01 F&35| Bitx {4 02 725 Bitx i R

0 0 I IERL (switch off)
1 0 I IERL (switch off)
0 1 T JERL (switch off)
1 1 AR (switch on)
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BLE MRFH

5.1 XR5EA

5.1. 1 =5

[PaCET i

RW CINEaE]

Wo RE

RO Rk
CONST W Rk

5.1.2 & 53R

eS| w X DS301 {4
VAR B REE, OEHEEHEE Int8. | 7
Uintl6. String %%

ARR HA AR S ol b 8
REC FA AR B He 9

5.1. 3 HiRELE AR

ZRFRUE DS301 5t

5.2 ¥f8R4A 1000h HEi—3%K
e =y i B gk R B
1000h device type RO VAR UINT32
1001h error register RO VAR UINTS8
1003h pre-defined error field RW ARRAY UINT32
1005h COB-ID SYNC RW VAR UINT32
1006h communication cycle period RW VAR UINT32
1014h COB-1D EMCY RO VAR UINT32
1016h Consumer heartbeat time RW ARRAY UINT32
1017h Producer heartbeat time RW VAR UINT16
1018h Identity Object RO RECORD UINT32
1200h 1st Server SDO parameter RO RECORD UINT32/SDO

parameter

1400h~03h Receive PDO parameter RW RECORD UINT16/32
1600h~03h Receive PDO mapping RW RECORD UINT32
1800h~03h Transmit PDO parameter RW RECORD UINT16/32
1A00h™03h Transmit PDO mapping RW RECORD UINT32

% 5.1 1000h X G4
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5.3 X5 4H 2000h ijER

F 25 fd fiR:

200Xh X RN HHHEAR AT E LR RE, SARRHLES K SO R

PO 202 MO B T30 7 B 2000h, 2 A A 5 X BT &R 51+ 1. Huli PO-XX S 400t RIS 47 S 2000h- (XX+1)h, P1-XX 24§
U5 926 52 7 B ) 2001h— (XX+1) h,  PO-07 XF 82T 2000-08h, P1-99 %fRiF 2001h-64h.

e ZXIHE I SO #EAT VT .

5.4 XF54E 6000h SE—%

EL] e B R X RIS e
603Fh Error Code VAR RO UINT16
6040h Controlword VAR RW UINT16
6041h Statusword VAR RO UINT16
605Bh Shutdown option code VAR RW INT16
6060h Modes of operation VAR RW INT8
6061h Modes of operation display VAR RO INT8
6062h Position demand value [PUU] VAR RO INT32
6063h Position actual value [inc] VAR RO INT32
6064h Position actual value VAR RO INT32
6065h Following error window VAR RW UINT32
6067h Position windows VAR RW UINT32
6068h Position window time VAR RW UINT16
606Bh Velocity demand value VAR RO INT32
606Ch Velocity actual value VAR RO INT32
606Dh Velocity window VAR RW UINT16
606Eh Velocity window time VAR RW UINT16
606Fh Velocity threshold VAR RW UINT16
6071h Target torque VAR RW INT16
6074h Torque demand value VAR RO INT16
6075h Motor rated current VAR RO UINT32
6076h Motor rated torque VAR RO UINT32
6077h Torque actual value VAR RO UINT16
6078h Current actual value VAR RO INT16
607Ah Target position VAR RW INT32
607Ch Home Offset VAR RW INT32
607Dh Software position limit ARRAY RW INT32
607Eh Polarity VAR RW UINT8
607Fh Max profile velocity VAR RW UINT32
6081h Profile velocity VAR RW UINT32
6083h Profile acceleration VAR RW UINT32
6084h Profile deceleration VAR RW UINT32
6085h Quick stop deceleration VAR RW UINT32
6091h Gear ratio ARRAY RW UINT32
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6098h Homing method VAR RW INT8

6099h Homing speeds ARRAY RW UINT32
609Ah Homing acceleration VAR RW UINT32
60C1h Interpolation data record ARRAY RW INT32
60C2h Interpolation time period ARRAY RW INT8

60C5h Max acceleration VAR RW UINT32
60C6h Max deceleration VAR RW UINT32
60E0 Positive torque limit VAR RW UINT16
60E1 Negative torque limit VAR RW UINT16
60F4h Following error actual value VAR RO INT32
60FCh Position demand value VAR RO INT32
60FDh Digital inputs VAR RO UINT32
60FEh Digital outputs ARRAY RO INT32
60FFh Target velocity VAR RW INT32
6502h Supported drive modes VAR RO UINT32

2% 5.2 6000h Xf 54
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ERE HFEAE
NG WAl LR R, (A REKED & LU B R I AR R R C,  BFE SDO AL W Aok RN . A
RSOOSR T R S A E S

6.1 CANOpen & if\&ifEHS

F 2B 38 i e
CANOpen 415 A B I 545
2311 IR 1 ocD 1
2312 JEHR 2 (0C2) 2
8400 g (0S) 3
3110 B R (HU 4
5420 VUL AT R CEPD 5
5530 TPt (dED 6
7305 I ARHE (EC) 7
5210 PRI S Bt e s e (EHD 8
3230 id#E (oL 9
3120 HRBEXRE (LU 10
8611 i (0F) 11
4210 IKZh & # (AHD) 12
7500 CPLD ifi{5#t1% (PLD) 13
7112 B BRI #% (rHL, BROHD 14
3121 A R (POL) 16
7122 FALIRE) 2R AVLAC (CED 17
FFO1 HHLAERE (NDD 18
8613 5] J5 s 2RI (GOHD 22
5442 K BRALIRE (PPOT) 23
5443 i BRAZIRE (PNOT) 24
FF03 ZA A TS 2% BAT1 19
FF04 ZA A g4 BAT2 20
7320 LA g 3 2 [l 21
8160 Canopen JZAT B AR (CO_0D) 27
8163 Canopen IRAHLIHAR (C0_02) 28
8161 Ip = EBE P (CO_04) 38
8162 Ip B FEREE R (C0_05) 39

Db A3 A canopen BN ELEAH K AR MR 4 .

a). CO_01 R EIORICBA W E canopen K THARPRE TRt AR AROIT AR LG E EAINUSR AR, RIERRHATEBL

BT 6060 X RTHSE, AT EIRAAERERAE

b). C0_02 IR canopen [ 301 MLV, LRSI IR A 1 EIEW MRS, 1578 NMT Wit4T 301 RESHLH

AL, AFIET RS, 2 EANIBTHE, A RIRADas A Wk, R AIHUE R R RATIR R R BEAT T 301 RSN
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SRR TVERR 1. A EANURES, AR AR AR5 AN EEEEAT NIT $24E . 2. EAIHIIER IR FPt 4704k, mTLAIEIE SDo )
AR T 6041, HIWHA R SOV TERRIRES, R AT ERERRE, R HET 301 IRSHLMRI 1L 4.

¢). C0_04 RELIRIBITTE canopen HIFTAME (ip) T, B EE AL RPDO V& A BB B 1 IR18 B i Hems Bk 2, frl IRAE %
)L EIIN IR 2 A~ SYNC Al .

il Ve AR e — A TR LA L _E LIRS PDO 18 B 5 SRR A £ 1T SYNC ot [R] 25 I 7546 ¥ o

d). C0_05 $REKRIZITIE canopen FIHEFME (ip) T, R EFE R RPDO WA 42 HE 5 B 1 [R5 U Bl 2, ek ®)
FAI SYNC [F] 5t /> o

R SEARE I BEE AT 1A EEROIRES, HE RN L, R BRGSO AT R, AN, (RIHMES
Jite 2. kA ERCHL PDO 1B SEbR A I i SYNC Milm]5 A R S Xt R 3. #AER i PO-85 4 bitd-T, MR SERERAL
CO_05 I RELRE, (HRWATRESIRMMMIZNER T, REWAEIE R e S H AN HRE FEH, HRXAEIGET 5.

6.2 SDO FIEKHS

SRR T fRAG D) RE ik

05030000h F R AT AE B A
05030005h PN A

05040001h ARikER AN SDO A 4o
05040000h SDO ML

06010000h X BANHF T i
06010001h HEBEA TR
06010002h RETH B R
06020000h o B iR RAEAE
06040041h Hof RABE WS E] PDO
06040042h WS R R ECH A R PDO. R
06070010h X A EANILAD

0609001 1h TRINEE

06090030h S EE I
08000000h — R AR

080000a2h EEPROM 5 4515

% 6-2 SDO ik fRAgE
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BtE BRME

7.1 BRAUEER

RSS2 2, (AR BN @ IR R pTR.

fic & RPDOL

602 2F 00 16 00 00 00 00 00//i%MKk RPDOL Mk

602 23 00 16 01 10 00 40 60//¥+:H5* 6040h ML F RPDOL ML Z4 1 56— 1% 5l
602 2F 00 16 00 01 00 00 00// % E RPDOL 77 &4 1ML AL AN EY

fic & RPDO2

602 2F 01 16 00 00 00 00 00//i%HKk RPDOL Mk

602 23 01 16 01 20 00 7A 60//%% HAsrE 607Ah Wbt 5 RPDO2 ML 4 55— A1 5l
602 23 01 16 02 20 00 81 60//# HAxiEE 6081h Wbt 51 RPDO2 Wit Sy 55 A1 25l
602 2F 01 16 00 02 00 00 00//1%E RPDO2 7 A% 1 ML A% AN 4Y

fic & TPDO1

602 2F 00 1A 00 00 00 00 00//i%HKk TPDOL Mes

602 23 00 1A 01 20 00 64 60//KSEhrfz {4 6064h W] TPDO1 WUF S5 — A% 5l
602 2F 00 1A 00 01 00 00 00// % TPDOL 3 Ak 1 MLH AL AN EY

K% NIT $E 4 JE NBRAE RS

000 01 02

W E BT

602 2F 60 60 00 01 00 00 00// ¥ E4&HIEL A 1 (hr B

VB H AR E A H bR 5

302 50 C3 00 00 E8 03 00 00//HiLA L= PDO [fIMesit 5 R Al %1 €350 4 H bRAZE, 50000 ANkt 03ES A H bR, 100r/min G&E
FERAN 0 1r/min)

P E DS402 IRAHL

202 06 00//BENfal RIERIFIRES

202 07 00//HENSFRFHT Tl ARAE REIR S

202 OF 00//#ENfal Rfl BEARZS

202 1F 00//6040 (¥ bit6 WE N0, BEENISZT TLHMHA T

202 OF 00//6040 [ bitd 3%

202 5F 00//6040 (¥ bit6 BWE A 1, HEHISAT TAHXA BT

202 OF 00//6040 1 bit4 &%, A FUEBIMIHE %

U RTE T PDO W HA AR &, AT BTSSR R A A . BN — AN PDO AT AU ) IR AR AN (8 AN
), —A PDO W LAMUE 2 AR, TPDO BRI SBR[ 0, B E MU AR B R AL AR R A0 1%, I SR T S K
ER B, ATLARCE TPDO SEIE 24 (1800h-1803h) 172 5] 05h, WAL A& TPDO AUAEIERI ], T LMEE TPDO 1S 24
(1800h-1803h) MJF %5 03h.

IRFHFAELL 6040 A bitd Bt CETHED BalOHAL E a4, FTLAMRIRIT 76— RIS AT 5 5 BRI AL . LALLM AR 3R E)
SR T 6041 [ bitl2 RFIWHE L FTOHEEE . LIKFNEIPIRE T 6041 19 bitl2 Jy 0 W, FRIRANE AT LAECH
Wb BHGRRIAGA T, WA 1, RIS A AT RUCE, (R A RABRN .

7.2 BFREREER

Jiil & RPDO1
602 2F 00 16 00 00 00 00 00//{f K RPDOT Mtk
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602 23 00 16 01 10 00 40 60//444% 15 6040h WLbtF] RPDO1 Wbt 4 & — A 1R 5l
602 2F 00 16 00 01 00 00 00// B RPDO1 75 RS AR B4 4

fic & RPDO2

602 2F 01 16 00 00 00 00 00//i#%% RPDO1 ML

602 23 01 16 01 20 00 FF 60//44 H b5i# & 60FFh Wi 31 RPDO2 W S HU R — A1 R 5]
602 2F 01 16 00 01 00 00 00//#'E RPDO2 75 2 1 st AL B A4

fic & TPDO1

602 2F 00 1A 00 00 00 00 00//i%F% TPDO1 ML

602 23 00 1A 01 20 00 6C 60//F# % b5 fE 6064h Wbt E] TPDO1 Wbt ZEH & — 1R 5
602 2F 00 1A 00 01 00 00 00// B TPDO1 75 RS A B4

3% NNT 454 BENIRIEIRTS

000 01 02
R EIB

602 2F 60 60 00 03 00 00 00//i%E &M 3 CHRAERD
P E DS402 IR AHL

202 06 00//BENfal RAEALFIRAS ;

202 07 00//HENZFRFHT TR AR AL RERAS
202 OF 00//#ENfal Rf BEARZS

BB A bR

302 E8 03 00 00//%57E H AR 100r/min

I RIE T PDO WU FLA AR B, 7RI B R L. RSN, AT SR E IR N RRRES S, e HARE,
WA BB TR, BMTERL. Hln, &5eki% 302 E8 03 00 00, ZRJFI0AE DS402 RASHLAE Ht Nl R BEIRES, IR 2
e

7.3 EREEER

Jic & RPDO1

602 2F 00 16 00 00 00 00 00 //i#F& RPDOL Mt

602 23 00 16 01 10 00 40 60 //H44% 5 6040h WesF] RPDO1 Wb 4 5 — A2 5
602 2F 00 16 00 01 00 00 00 // ' RPDO1 F5 RS A8 A4

1§ & RPDO2

602 2F 01 16 00 00 00 00 00//iKx RPDO1 Ht&H

602 23 01 16 01 10 00 71 60//44 H A% 607 1h Wi 2 RPDO2 B SH LR — TR 5
602 2F 01 16 00 01 00 00 00//#E RPDO2 5 2 b1 A A4

Jic & TPDO1

602 2F 00 1A 00 00 00 00 00 //i#F& TPDOL s

602 23 00 1A 01 20 00 77 60 //H45:Br¥%4E(H 6077h L 3 TPDOL MUR ZHIE — TR 3
602 2F 00 1A 00 01 00 00 00 // ¥ TPDO1 A R AL AL i A4

J%E NIT $8 4 JE NRIERE

000 01 02

1 B IE AT A

602 2F 60 60 00 04 00 00 00//¥% B fAHIBI Iy 4 CHE%E)
1% DS402 ARZSHL

202 06 00 //HE NfAINRAE A ITIRAS s
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202 07 00 //BENERHT Il IRAE RERES

202 OF 00 //BENARIIRAEHEARTS

BB A bR

302 64 00 //#455E HAFHEHE (BN T4 L HBUE D

U RR T 2 PDO BT AR &, VAR B R Rl R, A e v RIE AN EREIRE G, 408 HAREEHE,
BUAREIZATER, BT Flin, Hoekik 302 64 00, SRJEEAE DS402 IREHLA IR MERERTS, FRA 2R E).

7.4 EIFEER

Fit & RPDOL

602 2F 00 16 00 00 00 00 00 //i% RPDOT Wi

602 23 00 16 01 10 00 40 60 //F44% 5 6040h W4FE] RPDO1 WS S Hf) 25— A>T 25

602 2F 00 16 00 01 00 00 00 // ¥ RPDO1 A R AL AL A4

fic & RPDO2

602 2F 01 16 00 00 00 00 00//i#% & RPDO1 WL

602 23 01 16 01 20 01 99 60//F Tk IF2Hk )% 6099h {172 5] 01h Weth B RPDO2 W SR — AN TR 5
602 23 02 16 01 20 02 99 60//44-#8% »i 3 FF 6099h HJ-T-Z 5] 02h WLt RPDO2 WSS 4 5 AT &5l
602 2F 01 16 00 02 00 00 00//15% % RPDO2 7 24 A WLR AL A4

HIF NNT 54 HE NRAEIRAS

000 01 02

BE BT

602 2F 60 60 00 06 00 00 00//¥% % Hyla| FAk

P acACIE =y
602 2F 98 60 00 03 00 00 00//[A1% )5 s\t B 3, Al SHRE %) ik
BE DS402 RASHL

202 06 00 //HENfAIIRHER IFIRAS s

202 07 00 //BENBRHT AL ALIRE
202 OF 00 //BENARIIRAEAERTS

202 1F 00 //J33hH%E

U RIE TR EE PDO WG AR R, TARM BAIR R0L. WEhE Ll 6040 B bitd Bt CETHID ENRIEREE S, W%
BEXBTIEE IR A, BARAT US55 ] (o] R ik .

7.5 fEAMER

WG, WUNAECE PDO

//BRINHEUE 1 A4S PDO: RPDOL:  60C1h——01h

//BRNR%E 2 A4S PDO: TPDO1:  6041h TPDO2: 6064h/606Ch
//Mikih pulse, #3 0. 1rpm

#lF: FCE 1 4> RPDO

RPDO MAPPing

3. 601(ID) 2F 00 16 00 00 00 00 00//RPDOI stop
f#32: 601(ID) 23 00 16 01 20 01 C1 60//60Clh, sub0l
f#32: 601(ID) 2F 00 16 00 01 00 00 00// RPDOL enable
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fiE 2 4> TPDO,

TPDO MAPPing

R
R
R
R
R
R
R

TPDO1:

6041h TPDO2: 6064h/606Ch

601 (ID) 2F 00 1A 00 00

601 (ID) 23 00
601 (ID) 2F 00
601 (ID) 2F 01
601 (ID) 23 01
601 (ID) 23 01
601 (ID) 2F 01

SRIGIE SYNC JE
601(ID) 2F €2 60 01 01

R
R

1A
1A
1A
1A
1A
1A

01 10
00 01
00 00
01 20
02 20
00 02

601(ID) 2F €2 60 02 FD
JiC B elURI%E PDO B EIS E— AN A5 i R 2407 20
SRGEE 1400h.,

00 00
00 41
00 00
00 00
00 64
00 6C
00 00

00 00
00 00

601 (ID) 2F 00 14 02 01 00 00

WL

SRIG1E 1800h.
®3L: 601(ID) 2F 00
SRIG1E 1801h.
3. 601(ID) 2F 01
PazRail e

R3L: 601(ID) 2F 60
RE, REIRAHL
R3C: 601(ID) 2B 40
R3C: 601(ID) 2B 40
#R3L: 601(ID) 2B 40
#R3C: 601(ID) 2B 40
JABhIE M

f3¢: 00 01 01

R B E S

AL B IR E W SYNC

L
L
L

L
]
L
WL

201 (ID) 10 00
202 (ID) 20 00

60

60
60
60
60

00
00

02 01

02 01

00 07

00 06

00 07

00 OF
00 IF

00 00

00 00

00 00

00 00

00 00

00 00
00 00

00//TPDO1 stop
60//6041h

00// TPDOL enable
00//RPDO2 stop
60//6064h and 606Ch
60//

00// TPDO2 enable

00//60C2h—01-———— >lms, RAESLPRTRELE

00//

00//1400-02--——>SYNC

00//1800-02--—>SYNC

00//1801-02--—>SYNC

00//% & 6060h Ay 7 C 1P frE D

00//#% & 6040h A 6

00//#% & 6040h A 7

00//%# 6040h Jy F, fHHEHLfE
00//%E 6040h Ay IF, MHIRENIHEAN IP ACTIVE JRZ

JAH (Ims) K i%:

00//16 ANk, 55— A i B 2o
00//32 Ak, 55— i B 2o
80 (ID) //HRHfE 5 B (AN R MG IR %k SYNC

T % 23 [
181(ID) xx xx 00 00//#—HrRAEF
182(ID) xx xx xx xx//H—Hhi A EANESE
281(ID) xx xx 00 00//% —HRET
282(ID) xx xx xx xx//55 ZHhr B s
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