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w3, Azl A vkaE H(Master chip)E2 &9l Alo7ieke] mzl TS HsiA Z4 Al vhAH
(master)o} shute] &2l A1 (PHY) HE& AR&sto]l vlol¥ ~E"(data stream) o2 W2 F &9 Alo]7]s}e
Sl AREET
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T 4+ B o9y #Adste], EYAS SAI(PHY communication)] FAIF Q] dEE A
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A F(PHY chip)& Abg3tofof sh 12 Q18] A|~Ble F71A4 Q] H]go] WS, A28 ¥

Aol A

T, & b B dyy Bk, AASUESY A viE H(Master Chip)e FAIAQA L& ZAIg Ao},

% 5ol AN Zd o], AolslE 54 FA gAe] A& Agstel UMY HEw ARHDE FAL WAs
7] A A9l Alel71E Ao sha, e An Sefelulvh An BE 94 7} FANEel s Ao

mEha] B oiE Aest biel 2 FAIES sldsty] Sk FEE AoBA, AEA) dste B4 WS
A= gtozM ALgxle] AR 74 W] FAsA A 7l @S AlFss 2 H2o] o).
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(master chip)& ARE3t] A|AElE sl Avpd &9 Alojr]e] WA §lo] AejsiA F&o] st
LI, AREEE S Al wel ake) Alef7]ek EAlEAl S AFME (Connector) = FEHARE, oA
= gR-Fe] 7hsd A YE (Comector )& AHgato] ARgAte] Hold g golaiat dirt.
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AANE & F AT=F AY3tH, T4 w2 WAL A9 Aojr]e H AMAE(Chip Select) AEE o] &3t W
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WA M-LINK_2 Master chip(JL-098B, JL-080B)9] X4+ 12mm><12mme]il, Pin <% 144 pino|W, <A 3x+=
43°C/w (Om/s)o)aL, 767) W& 3047H/packs 7F& = Qlt}.

w3k, M-LINK_3 Master chip(JL-100, JL-101)¢] A%+ 20mmX20mme] 3L, Ping ¥ 144 pinolw, € A3 x+= 46
C/w (Om/s)o]3L, 607) =¥ 30070/packs 712 < <ltt.
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=<, % 79+ Beckhoffoll A A& %+ EtherCAT Master chipol] W3+ 7] &3 (Function block)e] =A|EHo 3

=63 =T deE e Al AlEE s vEAE H(Master chip)e] F8 AdE SR & WS
RTEX, M-Link, EtherCAT, SSCNET ‘&4l ZREZFS shibe] W:(board) ol F&skaL, 2zt 3 (Chip)o] AW
2 g oojEg s Wi FEOR AMEEH, FAHE(Chip Select, (S)E AMESI] ALEA7E ks A A
g ¢ =S staual @

olgtoll M=, &= 85 Fxste] & EHo] Algtsl= 7] RE(Piggy Nodule)d] L& =AIRH.

T 8L E dny #AdE AdE VEYT T2EF 53 EE X EF%(Block Diagram)2 d#HE =A|T
Aolt},

5 3% Fxsid, H wdo] Atste 97] EE(Piggy Module) 21+ 9 A0171(100), &9 #4H (200),
nl~E H(Master chip, 300), E# A5 F(Physical Layer Chip, PHY, 400), %<A17](500), 3}9 A9H
(600), a9 #A<17]1(700) 2 <JF-7]171(800)& E7E < 9T},

o, E 8] EAIE A& BEAL AL ofold, uth e PHAAES 2 and A T

o, AR
Aares 2te BEAC Axge] 7dd £E v
o, 47] TAasE t A v},

dA, A9 A171(100)= AHEARS] AdEe] mE A WS Alwshs Vse Al

o, 12

7)ol AR EE= 49 Ae17](100)= AZE], =
oF fFAbE AR S Ae Z1FuA A FdE 5 ATt

st=go] gl o o&H, of7]o] AHEE A9 Alo)7](100)= ASICs (application specific integrated
circuits), DSPs (digital signal processors), DSPDs (digital signal processing devices), PLDs
(programmable logic devices), FPGAs (field programmable gate arrays, X =A|A(processors), Flola = 7
EZ#(micro-controllers), mo]A =2 X ZAM| A (microprocessors), 7B} 7|5 S-S 93 A7|HA #9 F

Holw shtE ol gatel TAY & qduh,

-
AZEGIHel FH o5, B A HEEE 39 Ao71(1000E WEe) xZEde] REER T
8 & st 4] AEEdll BEE A7e ¥ AN 29 it ol A% L 4Te A% 4 o
o HEE T2y olE Kelx AXES] ojFeAoldor AxEd] ;=st TEE + A 4] &

ZEJO mEE wRed AFE 4 3l
o2, A9 AYE(200)= FH A7I(100)Z2HH A A delHE 37] EE(piggy module, 10)E

kjﬁqz—E% 317] 913k AYE2A 49 A0171(100)9] AW E (connector)$} 37| 2 E (piggy module, 10)2] # 4
H (connector)7} A& AAHo] SlgHo]~ HEE T 4 Q.

Aoz A9 AUWEH(200)E 84% AUE(connector)¥d & A3, E 9= Fxdlo] FAFHA &S
T3},
r3, mkxE FMaster chip, 300)2 24 Aoj7ld x23E = FJo =2 ZF 34 AE AYs] fg 71sE A
Eaia= i

e | ey = H(Master  chip, 300)2  RTEX(Panasonic), M-LINK(Yaskawa), EtherCAT(Beckhoff),
SSCNET(Mitsubishi) T2 &4l W& AYste= 7|5S AFer).

%, 2245 3 (Physical Layer Chip, PHY, 400)& RE 9% ol #o] o] QlojA HE A& gy A~
B RE olojFk das AFan.

g, Haa71(500) ) Ae171(100)¢] A5 E mo}zoqxa o8 AzEl YeA ALE 4 e s W
A

i o] ¥ hEEtERlvE Wiad HolHE vl HE/Exste]l Yo w7l FER vhaolA skel A7) (70
0Oz JAFE 7les Aed.

ol#gt F4A171(500)9] 7152 =eAS FH(Physical Layer Chip, PHY, 400) @7 #Hgste] Aled =



[0080]

[0081]

[0082]

[0083]

[0084]

[0085]

[0086]

[0087]

[0088]

[0089]

[0090]

[0091]

[0092]

[0093]

[0094]

[0095]

[0096]

[0097]

[0098]

[0099]

SSS0ol 10-1308038
710l 7] &4l vhE F(master chip)ol PHY F& AR&dh= Ak 2d] & EHdA= g4 st
PHY & AH&Eo=A A (Device)o] WA ol HgHoN gt or o] 7hsd o vt

wa, 39 AVE600)E 39 A7) (700)$F £542171(500) 2 2] A2 H(Physical Layer Chip, PHY, 40
0)& ddste 715E ATs).

o
10

olw, Zt7te] FAl %ﬂ#ﬂ~4%éh-ﬂﬂaabmwunV}qggi.%@ A A akel A9E (60005
K Alzste] AHEA7E ok B S WA Al ddels ekl AME(600)E AFE-
grozH stesdolE %_7361101: s WARES &Y 4 Utk

O

BRE, k9] A71(700)= B 4 AL, Hae] skl Alofr]el M Ao} et B Ao dare]EE @kl
defd = BE S @2 Aok shie] 95-7]171(800) 2 A H .

=, 891 Ao171(700)= £1-7171(800) ¢k 1:NQ widom Ads o], 9%-7]7](800)F & AT & Ut}

o7l Al A== sk AA7(700) = AZESo], st=do] e o9 Z2FHE AS o]&3te] HFEH Ee
ol¢} FAke AR & F v ZIFSWA A FEE F ).

St=goj Al Fae] ol ofr]o] AHEE 39 Ao]7](700)= ASICs (application specific integrated
circuits), DSPs (digital signal processors), DSPDs (digital signal processing devices), PLDs
(programmable logic devices), FPGAs (field programmable gate arrays, X =ZA|A(processors), wlo]a = A
EEZ9(micro-controllers), wo]a® X 2ZA A (microprocessors), 71EF 7|5 3L 943 A7|H #49 F
Aol® shtE ol&3te] FdE & Tt

AXEOIHl Fd o3tA, 2 WX AHEE 39 A7](700)= HEY LT EYY EEEZ T4
g 7oAtk A7 AZEYe] REE 442 & gAA A AYEE sy ol T B AEs AT A
o, Hdg 22 Omii 2olzl AZEe] ofEFgAolder AxEY IuVF FEE F Uk AV &

S, ® 9v ¥ Uy AE e VEYS Z2EFE §F BE AA9 ES%(Block Diagram)o] thE o

= 47 S Adsty] 8] 4789] Master chip(300)°] F2xof nt.

AYE (200) & Sl B doleE 9= wa A9 Ae]7](100)9] Chip Select signals &3l A-gA7F Y3}
= EAREE A3l 5 Aostaxt s RAHCE S A¥E Master chip(300) 02 BUIFA Ft}.

olwl, master chip(300)3¢] A A A<l Datad] WF-E 16bit Address bus®t 32bit Data bus® &8O 2 AR
o 2H o]FoZr},

A e E Master Chip(300)2 3}i}2] PHY(Physical layer, 400)¢} Transceiver(500)E E3 do|HE AH =g}
oM Z RUFA Eh.

PHYF (400)2 F:= 95 QIEdlo] 2ol glojM HF Az Eddat AJLE WHE olojFes 925 .
5

E3, 71E9 ZF $A4l master chipo] PHY & AMgsle Ade €9, £ dye ¥
o248 FA(Device)o] WA oY W& WM g3}y oz FAo] 753si.

TR, a9 AYE(600)E A BE-Fol Zhedt FHR Alxzste] AREATE fshs T4l AE WA A T
Sk Comnector& ARESFO®=A | St=dolE WA} sl W RS &2

B, ME SefolHol M= e Aol EE O SAYdE ofshs EAUCIHE Rx AZE FallA A
W, REE dAZ FEst dn.

sH91 AeIZ1(700)E RE(800)9% AAE AAHH, RA dolEE BAste] REE TEHa AW PN A%
5 AYs A

upebA &k A0 71(700) = F-3H(load) ]l REI(800) 2] 7H<rol A-Sstes FHlE - ot

)
i
al
E

shH, &= 10at £ 2Hd HEHE SAREE AYUsis WHE ZAS Aoja, = 10be & W F8H=
A9l AE Y] FAH 2#HS FAE Aolu),
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[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

[0107]

[0108]

[0109]

[0110]

[0111]

S=50] 10-1308038

A R Agsts HE A9A017]1(100) 9] Chip Select 2bit Aol 93] 7}, BAREE AAS =
HHE £ 1

= 1025 3, ERR=E AAS 7] 993 2bit signalS E-Y B E-v}E AgS o] &3}e] 3F}o](high
signal)(#3.3V) =¥ Z9(low signal)(0v) A2 Ao =zH 33 2 5 ).

=, EtherCAT modet= LSB(Least Significant Bit) ¥ Z o] =0l MSB(Most Significant Bit) &I HASF 9]
1ol 792 golsm M_LINK ®=2 EtherCAT modeA At} gutdle] 492 Aogr,

ol

t
ro

, = 10b= A9 Ale]7](100) ¢} AZAE+= 843 connector (200)9] X E Hojo|t},

Piggy Module(10)¢] connector(200)% 4] Ao]17](100) 2FE AAE RAU |8 E piggy module(10)E WA
FEE 517 Y3k AVERA Y Ao]7](100)2] connector @t piggy module(10)9] connector7} A= 2T o]
QI Ho] 2 L5 i},

g4dle] # e FAREE HAFY] 98 2pins XSS Alag 789 H wYR 49lo g AT
piggy module(10)ollA A9 #A1017](100)¢} HlolHE F1 & w, FE9H Data bus ¥ Address bus & A}&-3}

il @ Chip Select signalel 98 busE &-frate] AREs7] witol Al=gle] w2 woxu; Hlg Hox g3t

Ao Apgo] 7hsalitt.

ek, 71Ee] EAS U EY A master chip¥ PHY chipz}e] Qg Ho]2of lojA], 1:1 ®2o] ol 3}rfe] PHY

A Transceivers 38§02 AH&3t7] djdo HAEE S7HAE 4 o,

AgHH, FTHY A8 24F A Aorle A oG E QlE AR =
9 2A Aoj7] AAE A wAs| ok &, o2 Q& AFHE HAES THA

=
S S e BE A9 W80 BAHE BHE AL S ALk,

EF, A& B oagel PAol AgHW, BA $HL WA A9l A Seolust kAR A Ax
9g wAslor s 71%d WA Had 5 Ak

S, B owge) o Axdel ojalw, A&d e, maade) /sy A Z2ANT 3E F e 2=
24 FASE o] Absaith, ZANZ 9e 5 Q= viAlel dmi, RON, RAN, CD-ROM, A7) o]z, Ex
3 vz, F delE AFYA Fol glom, Aol Aln(AF Fol, AU BF A%)9 Uz FA
= A% Egar

sl
o3
Ir
>
)
N
e
o

719 o] dArE e VEYT T2EFE 53 & L 5
o] oz}, 7] AAAEL tkdt MPo] o]Fojd 4=
IH7} Aoz xgso] 49 & 9l

Nerwork Drive &
Interface I/O Module

‘Current
O O F. Motor

Servo update rates:
-24kHz for 4 axes
-16kHz for 8 axes

7 Nerwork Master
! Contorl Board

G |
aa

Motor

i
-

K- —

Desired
Poisition

{

Poisition feedback
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[y
:
[\

E Nerwork Servo Drive

Ju
PR I i G

N [ —— — G

otor

Nerwork Master
Contorl Board

Motor

YASKAWA 2] SIGMA A] 2]

N

=

EH3b
_-— FSC-200 SSCNET
! adapter board(PCI)
SSCNET cable ¢
4 / 4
Mitsubishi| = s ‘{é’;&’ﬁﬁ"fﬁs
MR-J2 Super : . or 6 axes
AC servo drives (SSCENT II)
x *
s 0
(3] e

Servo motors
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x4

Isolation magnetics

:

X Rx N «
> etwot
LAN PHY ) - Master
Tx Transceiver
- - Controller
Isolation magnetics
Rx N "
etwot
LAN PHY L, ' Master
Tx Transceiver
-— - Controller
zg5

-

[
g
()Y

RTEX Network Chip

H

M-LINK 2

M-LINK 3

Master chip Name

JL-098B, JL-080B

JL-100, JL-101

Master chip spec

X 4*12mm X 12mm
Pins~144 pin

A A 3x]143°C /w (0m/s)
767N or 304 7Y /pack

2] 4220mm X 20mm

Ping~144 pin

A A &2]46C /w (Om/s)
607l or 30071 /pack
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10-1308038

s=sq

8~ 5
72}
] m Yl
ol ZZ
RO R=] o
= Q
N =
Sy ow
peca
=
=0
EtherCAT Master Processor m &
O ..m ‘.4 Axls 3
Voitage Regulator Power % s = [T
or Power Supply Management - v ¥ g
SDRAM DDR2 Battery Backup S5
DOR2/3 (Up to 2 MB) of Data m 2
L — g 5]
(Up to 128 MB) o {8 xis 2
Wireless Interface; T ‘| T
* Wireless HART® |EEE® 802.15.4 ; A|IIwm
« ISA100 — Transceiver (2.4 GHz) — » ) SPI, FC, FS, SSI e -
* ZigBee" 1 RS-232 '
S — # >
Ethernet Link 1o HMI L Transceiver_ | Fieldbus to End Nodes:
" : -8 UARTS » PROFIBUS
Higher Level Control, 10/100 or GbE PHY XMl | RS485 1 * DeviceNet™
or Enterprise Network MCU or MPU A|V" Transceiver .“I » ControlNet™
Signal Conditioning 4 " AT T - * Modbus® RTU :
and Switch Detocton b lugeniich Detector _Je—— § GPIO. FO _ I Gy Joe—p) "Fosao Pk 288
1 ' L ez
=t~ _ | o s i
R
Local Bus, PCI i FPGA or 1 < 28 o
+——> ] 3} =
Removable Storage Card MMC/SD or PCI Express® ___AsC __, -
e T e bop ! = Y
o ; USB 2.0 spi fle—»! < M &)
Diagnostics or Maintenance D 1 ASIC
« Field Data h@ (HS, OTG) (IR g B el Wro Fsv x
* Keyboard 10/100 or Ethemet Connection to A 75}
* Mouse xMil GbE PHY EtherCAT Slave Devices E.._

Servo motors
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[y
g
©

21 10198uu0) ARS

El
3
m
28
2
-4
3
>
S

009

00S

m
m
-
2

O
>
b

EWH10a
MODE Desfcri‘ptionk o
00 RTEX Mode RTEX Communication Enable
01 M_LINK Mode M_LINK Communication Enable
10 EtherCAT Mode EtherCAT Communication Enable
11 SSCNET SSCNET Communication Enable
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S=50] 10-1308038

E=H10b
Name ‘ | 10 Description
ED[31:0] B Data bus
EA[15:0] I Address bus
RD I Read control
WR I Write control .
CS[1:0] I Chip Select 78 pins
CTR[7:0] B Extra control pins
EtherCAT_SPI[4:0] B [IRQ, CS, CLK, SOMI, SIMO]
RSV[7:0] B Reserved pins
VCC/GND Power | Power pins 4pins (VCC/GND 2pin)
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