ETHERNET =R ="k =1

POWERLINK

Standardization Group

ETHERNETIRTE 1 B}

POWERLINK

T POWERLINK HIIUE T &

FiEK

POWERLINK Jf & #, POWERLINK WS AFFIE AR, 10 Bk, 23
By, TIkiLes Nl as.

QQ #: 151181908

BERA: T4t

FHl: 13917489045 (FfE[E1S)

MEFE: openpowerlink@163.com

Pdk:  http://www.openat.cn



mailto:openpowerlink@163.com
http://www.openat.cn/

ETHERNET =R ="k =1

POWERLINK

Standardization Group

U557 OO OO 3
LU TR ettt sttt 3
Lo 1 R TUAIIHUE oo 3

Lo 2 2RI R S <ot 5
JR B v 2 < 5 OO 6
14 XU TCAT T FPGA R TT ZE oo 8

P 1 11 =TT 9
2. T IRTETUATIITEFII oot 9
2.2 FRTETUATIIHUHE oot 11
2.3 PIZEAR ST ..ot 15

2. 4 TUAREBRAR AT ..ot 16

2. 5 BERBEAR AT ...ooovoeeeeeeeeeeee st 16

2. 6 TR T T A I TEBE It 17
2.7 TR TUATIR FPGA MR TT ZE oo 20

R 115~ O TR 20
3.1 T ARG NODE ID I3 oot 21
302 T B BT FE . oot 22
B3 TR IR oo 24

B ARZSTII ettt 28

4 TUARRGETITI T INGE R ...o.ovooeeeeeee e 33
O e o 2 N OO 33
42 TR ittt 33
C I A o N OO OO OO OSUOOOOO 34



ETHERNET =R ="k =1

POWERLINK

Standardization Group

JURBCIT

POWERLINK (U R BRE=FICR: L&EITUE, HRMIURMZ EI04.
FRAHR A =Fh U4 M IP .

1 UM ITAR

WU TCAR AL B S e RGP A A MSL L%, 25— 2 B, 55— R4
RARTT LA AR o UM TUARZ — MW B TOR, PR “ZREITTR ", W TR R, #A
PINPIZEE I, B AN PIZEE

1.1 XU TTRHIHLE] -



ETHERNET =R ="k =1

POWERLINK

Standardization Group

FE1
B
privt 2 &4
HHE HHEM
By
hub HAED hi]
% J=1
# 2
hub "
R b

IRz, T 1A A 2 BERT DU FE s R T DA e A R A piAE
AR PRSI R, — D EIE U S B TN BRI, RN AE R AN R 2 AR . RO
M2 RERERRAL, SR A P BIEBIRR, ERESE R A, R A 2. FEE,
TR 2 ROEEAE, RN A2 WIEFEAR, W S RO S s b, R AE AN
et . FERRWOT T R 1 ISR AL, SRR PN BEE R, RS RE —,
REHTR 1o

XFE, IS RIS AR, 25— AW IR, 28 757 s ] BLA 53 8h— > I 2 IR £
o IXAMHLAEN I Ab R TC T g DI, Pl L2 — A BRI, B8 R a8 1 IE A5 R IE
B, AeEREBIE.



ETHERNET =R ="k =1

POWERLINK

Standardization Group

1. 2 BERE

A B IR PR RN, R S B A R AR, DA B P B B R
PR AT T W SR A T VE IR -

1. PR AR M 2 BE BB 00, BN s FERR A A O, —A
A AW, =B M. R B MOSEWEEE, 1A MM B
W R I R4, 76— BURHIR] T P93 ICENT T80 (Bis e — 5
WA B W LU T 2 T 2 IREER L, T A TEIX B 8] Py 5 U
), mhuta] A I T MO . T DA SRS AT A Y RS

HI R 1 f) Link RS Active IR HI1E S
2. 0 PR AR B A 2 IR, KA R BiRG S HEN
POWERLINK 75 £, 1% POWERLINK 7 £ i) b S0k 75 24 X A5 2 Bk
G PR A, TN, WEKZEEAAA
PollResponse, StatusResponse, IdentResponse X = F_F 3% ()£ 48 hi H ;

TR A, BRI S SRS AE PollReques HidfE AT HLA 45 4 N R A

vk,
3. W %15 E7E PollResponse, StatusResponse, IdentResponse, PollReques %4
aEyGREI I A= R/
Bit Offset
Octet Offset 7 6 | 5 4 3 2 1 0
0 Res Message Type
1 Destination
2 source
3 XXX
4 XX XX XX ‘ XX | XX XX ‘ XX XX
5 FLS SLS PR RS
6-n XXX

£ POWERLINK 4t ()25 5 A7 1126 6 FI%H 7 HRFA7 70l R 2
— AR 28 IS A IR 28 P T 285 17 0

Bit 7 = First Link Status (FLS) (0= Link OK, 1 = Link not OK).

Bit 6 = Second Link Status (SLS) (0= Link OK, 1 = Link not OK)

VE=: POWERLINK 3B 5 4 BYTE, & LUK MEERIE 1 9 4 BYTE.




ETHERNET =R ="k =1

POWERLINK

Standardization Group

1. 3 mFEAFHI BT

FEXU TR IRZ DR e Feds, M ThREI T
1 RORBENS, CREBRMUR ], AR A R4 R A0k

2. FRWCEOERY, A RIS BRI AR, SR OB AP 9 2% i 3 R A [ ) £
¥, LR BN RIS g NIRRT, RS RIS . R AL AT B
RZ, dR ] B A I AL A e B dme S BT RIS B Wil 40 i s B it 21 ik 584

POWERLINK 5 & I -

£ E

b

o B S

1%2%#

o 5 B

A
EE /L Ui

bk
B
"

B

XEF RO AR _E AR I B A I [R] EAZ B AE i, X Tk
AR UL, AR S X P B WU R RE B T, iR 2R A Bt it 25



ETHERNET =R ="k =1

POWERLINK

Standardization Group

B Ao KT IXRRMZE, SR A 0 4 X [ — S B AT A0 S 3R B[R] AN BE R T — e/
PUK ML HISEIR Cnf T 100Mbps MZ4Kii, XAEEZ 5. 2 ). R KT T
XA E, B ATRERCN R

T GO, PR T S e E X PIRIEE 2 S OVA R R . DA
FRE A RDR B BUE £ IRIGEESRE, 11 B W R AR WU 5 — R R s
UEET B W R 3 i 75 4% 45 POWERLINK 75 1. 75 1] 81X 5 AN Ei i [/ — 30
W, BEE B R R EHE WS 75 B4 45 POWERLINK 5 2. X FIxXfiE i X 432 7
LR FEAS T G275 B B BEE T, K 5 232 BB WORT BT THI 92 A7 ) Sl 3058 10 20 384T
P, dn SRR AR, o E a2 R L, 5 Tt 7 R 5 208 1) B s AL
POWERLINK 75 &, [RJI S2A7 B MUt RO b v — BUs B9 .

3. EHIENHIHS LEIREE D .

LS (Selector) 5 PIANANFE A RILEAIE . XU TUAR SRR KIS,
WG BIRAE. EERIE, P MR EFEFERELR HUB, AR LS, CURIEMN
AR5 1) A A RIIA I 19 R I B) ZE AN 5.2us.

TEXM TLAR R, BEATT ST E— Selector, 1% Selector 1] LA S7ETT ;T AT LA
VRO — > B (R B 88 ANEAE T R AT o AN 19 A 75 23T B LR 1 B R I A 32 8 7 4 A
g b, XFE, EICY AP ML BRI EIZ B R, Selector HAF IR AIZ A%
P P A E R R



ETHERNET =l = s

POWERLINK

Standardization Group

Protected Link
(to the node)

First Second
Link Link
1. 4 SUMTUAH FPGA R T &R
KN TLA3 ] FPGA T4 -

XU TUAR AT M) FPGA R L, K “openHUB” #ith##: 4 “Link Selector”.
“Link Selector” Dy BT . WIFEZEXNICRIITTE, 7 LG ST XN TUAR K
PR, FRATHE PR AN TU AR ) B PR .

F255, 15BN http://www.powerlink.taobao.com



ETHERNET =R ="k =1

POWERLINK

Standardization Group

Powerlink
Stack

1

Ethernet
MAC

1

Link
Selector

ili ili

2 IR

MIETUARR — M IR TCAR, R —FRBRIITUAR, A ERERI IR TN S M B s — Y
RS ER AR, FURR T — R I RS FEL, XA R GUR IR T A4k S: TAE,
HARUNRAT IR MBI, & S BOEA SO 21T f A 28 73 BT

2. 1 FBTUREIFRI

U0 B B PR PR GG T A AR AN, I RSN R B B i Y B
Wz FECER DT RINRIZ ERCES, B0 3 5 AT sl B, B A 3 5 AT A E 2
BRI, B4 S5 S RS PR, ik .



ETHERNET =R ="k =1

POWERLINK

Standardization Group

MN MN

CN1 CN1

CN2 CN2

CN3 |:> N 3

CN 4 CN 4

CN5 CN5

s —

A, FATGIN T I =, BATRE S E — AT G AN — DT R R GEARE, XA
W2 E R R R T — 3R, BRI Z ML TUR W T4 =, 24 3 5 AT md i L s,
B 3 5 T RHE RS R LI, 4 50 5 575 RURIR MM 28I . IR TR TUAR i
PF— A1 R B —Ab P B I W



ETHERNET =R ="k =1

POWERLINK

Standardization Group

MN MN

CN1 CN1

CN 2 CN2

CN3 [:j> \\\\\ 3
/>8<

CN 4 CN 4
CN5 CN5
ws —

2.2 SFETLARKIHLH]

P4 2 A1 5 I R JE A LA -
PRI “38 7 2GR, W2 B BT, BAMEE—
TR
MFRIETOR, 7D R BBEEURR R 28, AT BIARZ N “ ORI
e, Gl ZATHURCE /F POWERLINK 355 554k, oA 5 #52 F ¥
HUB.
2 vl A HE T B RERS, E TR A A, UK
IE$E B M, RIS 5, WERZATRLEN A7 ZAET, Bt F e
AWTFR) A XM B DR, G e B i1y S, B B TUREE



ETHERNET =R ="k =1

POWERLINK

Standardization Group

BA T, 2, sHEMCLEN T MERPTE YR, EREHCL%Em, U
AN A DR RIZEHE 2 e, 2RI e bl B, Jo /5 f SR M
25 T R 4

MN
|
A KLY

A B

#
i
1

HUB CN1

-4l
i
H

£
i

HUB CN2

#
i
1

HUB CN3

A T SRR, Filhn 2 5T AL AR RT3 2]
Y, WA SO W R A, 1% RORIE IR 2 N HUB fR PN ) 11 [
JOEME, BT MEEAAWR, FrelzBdE b M AR bUe, Be

12



ETHERNET =R ="k =1

POWERLINK

Standardization Group

PETURBERE) A ORI B M, B EREH CL%MR, TURBRER M 24
BAE b B B, o R BRI 2% A%

MN
|
A KLY

A B

HUB CN1

#
i
1

HUB CN 2

-4l
i
H

HUB CN3

ik, ML IR SR, TURBEHUR A/ R
11 53— AW DR R 5 R 2 B AR

RESIRN R bGNERINIE
PILETTIA, Bl M hE — W el ERRMZI “387 BT, s

13



ETHERNET =R ="k =1

POWERLINK

Standardization Group

FACHES . W B PR, R0 2 5 AT SR 3 5 U2 (AT I 2 s . ki
TUABHE R A HUB (ITASA . [N UG IKRE, A RERE 4R 0 R — N S A8
A% .

MN
TUARTRER /
HUB
A B
gl
1
i
A
HUB CN 1
3 A
¥
1
1
i
v
v
HUB CN2
HUB CN3

PR TR TUAR, FERIZE “ IR I, TURMLER A —N R DR / A8l %)
—ANER MR Bl FERZE TP B, TURKBIRBIAR R T —> HUB.

2. 3 RS

BT ICARBR A T REAEAN R I 2R ZS OFFEAIA) F, DhRe AR,



ETHERNET =R ="k =1

POWERLINK

Standardization Group

PRI U AR T S A% I 2 FRDIRAS, AREE X 2% RS SR U1 B S Th e

[P 24 PR ZS (R ARG«

M2 PRSP, T WITURBR M O B K I EHE, ek 20
RAGTHLTR T A, DR AN ) 285 R 45 o 75 g P A e T B 2 A M A8 U AR AR
(I T A S A5 T Kz 3 3l F A ol B 408 it 9K nodee i B R T 239,
X LRI MIFE: SoA, SoC, PollPreq, PollPresMN, ASND 4%, i % SoA %1
Pt

[P 2 T HAIRZS RGN«

LR IR, Fub WITCRBEHM O B K HHEE, AReiA
BTCARAGLLI IR 1T A, DR SHAGE 0 1Y 280 R 25 2 75 B e 17 B (R0 T vl 2 R 4 TU 42
BEER AT T A, SR TARBER AR 1 A E— BER ] T P 3 IR [ =30 (5
¥, VLEHMZOIRAS AR, X R CHE I S8 T ks, s T kMt
BN, wte HOUAERR A, W TERMILECR, #te FEERKZ RN,
o 8] 2240 T (I B 3 B T W 4% (AR i 3R, BB MU TR 0 B &
H, FERETTARBERM O A, &R T delay. 24355 WU RBEHN O B
R — AR, IR S, A TURBEERMN A NAZAER ] T_delay
JEUENZE S, WREA YR, Ui 4 TR A T delay AT L@ 7R
JUAR Y SR AR 3

— P LA AT A S TURBEER N L B DG S R I% T 2 R SoA(HIE T
RN A JERCRIR A F b EEE, X 3 NSRS R . AT
R 1 B C&ES A% T 2 Ik SoA FIE 7] []f% A — 1 POWERLINK & &
WA, R MR X2 TR AL S 1R) T_delay — 52 /T POWERLINK {E3 A . 7
W, BEURE ol ROEHE A S — AN A R K T — A POWERLINK 7E £

W, KEARREN

2. 4 TURBEHRES KA

WHTFTE  TTABURIMIRER S AT AR, AR A 2R



ETHERNET =R ="k =1

POWERLINK
Standardization Group
I, TORBEHHI M A R RS e S A B A, (] IR AN DA I =2 BT F o 2%

WE, BRIMECIREZATTH, UREIIORE ARG AT, T
R —A HUB, JURBIMIM O A gtk T HUB — M5, [RIREAS

U 2 B I PIERES R I 2 RSN AR, ORI ARG . R IEDATT
ARG ARSI«
¥14a

A 4

[W%%%%W% }

A

R R
W % W %
GE FFEF

h 4

[W%ﬁ%ﬁ%% }

R HMECIRESNAMANITIAN, B TR EERREE, SSBEKR
— MBI P AR > HdE I SZOIRZS MOT AL A, m?ﬁMﬁ%mﬁ
R, S EER R A K50 Bl 72 R 26 b — BRI, ELRDURBER
M TARIRS VI BRI ARIRES, TUARREEM O AR ROy Ik

2. 5 BEECRAA I

2P 285 ) A R DR, X% R T R T R A AR B S 2, T EH
PR FEAS B A HUB AT AR AR 0 R A vty 110 75 LA U %o 25040 Mot (1) B2 AL 15 450 o
JEA i A0 SR — BURCK I (8] 3 3B USRI, i B A AT RE S 2t T3 1R Y
B 7, HUB TR T E %0 L 1IRSAE B L 2] POWERLINK
ik . POWERLINK #ril Ak Ha] LLE L—A™ object SRARAFIZAE B HAhHIHT
AUATHIEE PDO 8i# SDO 77 NG 2IZE R, L AT SR AR .



ETHERNET =R ="k =1

POWERLINK

Standardization Group

2. 6 IEITURBITCEEY) e

HERT AT IR TE IO, S N PHIRR S AR TR, & R—/ MG
JE R o 50 W28 W TFIRS A PR, & S 80— AN IR B B R385 44
PEEM 4 AL Z IR, 3R s R . R VLR T 3t 7 &, A MRS
e 2 38 B — NG IR JE B N 03 s 5 AR B 2 IR AR i . K B3 6, AT BA
B2 XIS, A e & B R o4 )4, a2 MRS DI Heh,
S VNS

T IE BT RE, AT POWERLINK FSNcksh, mial LLSCH.

TR ML TS EE VI I 22 R an F



ETHERNET =R ="k =1

POWERLINK

Standardization Group

P!
|
TUAR TR
SN s
4
Al
e
9
1
AU
0
A B e :
A }
" 24l
i
EiE "
" i
T;\ .
NS 2N
e
B HR3
241 ]
e
9
2
v o
AU
0
B HR4
]

A T A3 R EAGRRIBIE BT, AU TN 1 RN A B P T
[l BTE ST A1 PTUARBEE, X L2y Mt 1 A R H BB O BT 1, A B R H
HIEE MU BT 2 o XIS EPIBIZ 242, 23 5006 IR &1 75 15 R I £ 7 AT B
LK, B EERA T . PS4, MIETAT, BRSER DA, |
BEECHRAT 1 AN 2 42797 10 1 ARAHIE, X TURBER AP B MU 3 — A LR 5%
JUARMESAR 1T 5, RIS St 1 AECHE AT 2 bR AE 2% b A& 4. BT POWERLINK
7 TARLE LUK PR TR, iy A— i I FE s (R [, ANREARCIE S, P LLab
SR T EET 1 AT 2 FEAIB T AL B R



ETHERNET =R ="k =1

POWERLINK

Standardization Group

2[00 2 LE I REAS T U BT A 2 NI 2% BRI, B m 1 R R AT 2 AR AR T LI T
W% E T S R SRR O AN 2 R A A

Rip=g!
TUARTRER
SN aH
A
#
EiE
il
1
T2
A
A
N #
Al
i
e "
W i
5 !
A [T AR
—H‘/I{_:—( 3
B B
# ]
EiE
il
2 -
v L
A U AR
B )
|

AL, b7 R, AN AU TUAR IO B — AN HUB, M2 B A Wl F Dy fg:

1. HUB IffE

2. T[RRI S AR R B T, IR — A EIRGA S5 2 TURBHUHE Y A, [
I A IR AN R T AE X 2 AR . LU A, SE AN TU RS s i )
MR, BULEHE— FIRGG 52 TURBHAR AT 5, RIS A b T N O BT 7E I 2



ETHERNET =R ="k =1

POWERLINK

Standardization Group

AEH. 19 POWERLINK [(5CRHUELA PR IR 7, S0 SRt B, 22 i
SLHCR ML R

2.7 MU A K FPGA fB R 5 R

AW TUAT ) FPGA J7 &0 R -

IRXU TC 4% A2 7E 5 ) FPGA 5 % b, ¥ “openHUB ” itk # ¥y “ Switch
HUB”. “Switch HUB” [IZhREW LATIA .  WIFRHMITRIN TS, o] DUEEEEFH M TT R
M RKR, BRMOBEREXIN TR EERRE. B2HEL8, F 5

http://www.powerlink.taobao.com

Powerlink
Stack

1

Ethernet
MAC

1

switch
HUB

3 ZENR

T —4 POWERLINK MWZH H XA — MN, 41E7E TAER) 30k B By, 2%
B, UL FERBE & —%5E, TEZENUR. £ 1NR%T, FEZA T,

Hrp— N HESPIRES, HAbr Euib T4 AR, HIEAE TR RN, Pl &ML
SRR LA, QRS4RI 28 AR 2 I8 AT
Wk E PR

20



ETHERNET =R ="k =1

POWERLINK

Standardization Group

B JUREN 10 JUAR LN 2
CN 1 CN2 CN3 CN4 CNn CN 239

3.1 % 55 NODE ID 4 B

XfF POWERLINK ) M35 £S5 TR 2 1 2 239; T FAruE R 3=
uh, RSN 240; M T EMTURRSA, HTAZAEN, REEEHT RS
A 241 % 250,

FEL2ETOART, TR IEEE S & 4 0, AT 5 5 uE 2 M 241 & 250,
ST IESIH ok, FEM 4 KI%E SoC, SoA, PollRequest, ASND i iff, ¥ H s
NODE ID FIMH ¥ B~ 240; fE 4}/ 1% PollResponse 45 MRS, K4 A Ui
NODE ID {3 A3% 5h 3344 H & i) NODE ID. X T & H 33k, HHHH Sy
RUSORWCR B . W NEIFTR, RSN 241 R TIE SRS, i H
241 A1 240 fEAE CHIT RS, SRIBCKEHE, 275 10509 241 BB uh HI I ik,
RSN 242 B BB L TAERS, 1 0T 0 242 MR RGfE A 241 A0 240 ENH
CHIT RS, SRR

21



ETHERNET =R

POWERLINK

Standardization Group

Redundant
Managing Node
(Active State ) Node
ID =241 & 240

L

Redundant
Managing Node
(Standby State)
Node ID =242

|

ailure
s>

Controlled Node
Node ID=1

Redundant
Managing Node
( Active State) Node
ID =242 & 240

Controlled Node
Node ID=1

T AR, 2435 S 3 55 M MNT )8 3] MN2 B, MN1 FT MN2 & 3% 15 MUK B 1 MAC
ok A1 POWERLINK Jsdtihl, Hbr#bhb{E 281k,

MAC Source MAC Destination Message Type | POWERLINK src POWERLINK dest
MAC-MN1 01:11:1E:00:00:01 | SoC 240 255
MAC-MN1 MAC-CN1 PollRequest 240 1
MAC-CN1 01:11:1E:00:00:02 | PollResponse 1 255
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MAC-MNZ2 01:11:1E:00:00:02 | PollResponse 242° 255
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NMT_EMT1 Auto [configuration setup completed, Configuration flag is TRUE / start
observing network traffic to decide whether to boot as AMN or SMN
If NMT_GS_INITIALISATION sub-state NMT_GS_RESET_CONFIGURATION
is completed and configuration flag is TRUE, state NMT_RMS_NOT_ACTIVE
shall be entered autonomously, e.g. the NMT RMN state machine shall be
entered.

NMT_RMT2 Timeout SoC, SoA
No SoC or SoA message is received within the time defined by
NMT_BootTime REC.MnWaitNoAct_U32 (see 3.5.1). No AMN is present in the
network. Boot as an AMN ie. NMT_RMS_NOT_ACTIVE to
NMT_RMS_ACTIVE_EPL_MODE

NMT_RMT3 Reception of SoC, SoA
Reception of SoC or SoA  within the time  defined by
NMT_BootTime_REC.MnWaitNoAct_U32 (see 3.5.1). Start as a SMN i.e.
NMT_RMS_NOT_ACTIVE to NMT_STANDBY_EPL_MODE.

NMT RMT4 Timeout (SoC, SoA'™
No SoC or SoA message is received within the time defined by
Traduead_switeh_over N T€SP. Tswien_over Mn.(S€8 3.5.2) No AMN is present in the
network. The RMN NMT state machine is not in NMT_CS _OPERATIONAL
state or the multiplex cycle has not been fully received yet, so go to
NMT_MS_PRE_OPERATIONAL_1.
(1) SoA are only monitored in NMT_CS_PRE_OPERATIONAL_1

NMT_RMT4 Timeout (SoC, SoA™)
No SoC or SoA message is received within the time defined by
TradJc&d_swilch_o\-e'_l'-.’N resp. Tswitm_ouar_MN-(See 352) No AMN is presem in the
network. The RMN NMT state machine is not in NMT_CS OPERATIONAL
state or the multiplex cycle has not been fully received yet, so go to
NMT_MS_PRE_OPERATIONAL_1.
(1) SoA are only monitored in NMT_CS_PRE_OPERATIONAL_1

NMT_RMTS Reception of SoC, SoA or AMNI.
Reception of SoC, SoA or AMNI within the time defined by T.eguced switch_over mn
resp. Tswien_over v (S€€ 3.5.2), go to standby mode and stop sending messages
immediately. The MN state machine is not in NMT_MS_OPERATIONAL so start
from NMT_CS_PRE_OPERATIONAL_1.
Application can also trigger this transition on the local node.

NMT_RMT6 Timeout (SoC)
No SoC message is received within the time defined by Tswieh_over_nn. NO AMN
is present in the network. The RMS _STANDBY state machine is in
NMT_CS_OPERATIONAL state, so go to NMT_MS_OPERATIONAL

NMT_RMT7 Reception of SoC, SoA or AMNI

Reception of SoC, SoA or AMNI within the time defined by Tswich_over wn, g0 10
standby mode and stop sending messages immediately. The RMS_ACTIVE
state machine is in NMT_MS_OPERATIONAL S0 go to
NMT_CS_OPERATIONAL.

Application can also trigger this transition on the local node.
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