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ETGⱷfiⱣ ꞉כꜟ♪꞉▬♪
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2015 7 1

◄ꜞ▪≢ ∆╢EtherCAT
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ETGⱷfiⱣ ꞉כꜟ♪꞉▬♪

July 7, 9, 2015

Austria

Hungary

Spain

Columbia

United Kingdom

Liechtenstein

India

Sweden

Czech Rep

USA

Netherlands

Belarus

Israel

Switzerland

Denmark

Russia

BelgiumAustralia

Korea

Ukraine

Germany

China

Slovenia

Japan

Turkey

FranceCanada

Slovakia

Italy

Taiwan

Finland

Singapore

Brazil

South AfricaSerbia

Norway

Greece

Poland

Thailand

Portugal RomaniaMexico

Bosnia and

Herzegovina

Lithuania

New Zealand

Croatia

Bulgaria

Lebanon

Iran

Argentina

Ireland

Latvia

San Marino

Luxemburg Macedonia

Malta Qatar

Malaysia

♩♇ⱪfiⱠכ○ 2015



© EtherCAT Technology Group

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

ETGⱷfiⱣ ꞉כꜟ♪꞉▬♪

July 7, 9, 2015 ♩♇ⱪfiⱠכ○ 2015

EtherCAT Technology Group: 

a truly Global Organization!

♪▬♠

♪▬♠╩ ↄ

▪☺▪

33

ⱷfiⱣ
~ 3260

ⱷfiⱣ
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2014 5 →2015 5 :

+ 189!
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V EtherCAT ⱴ☻♃ⱷכ◌

V EtherCAT ♪ꜝ▬Ⱪⱷכ◌

V EtherCAT I/O ⱷכ◌
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EtherCAT ⱴ☻♃ (◖fi♩꜡כꜝ) ⱷכ◌

July 7, 9, 2015 (Vendors that ship or have announced EtherCAT master devices as of 05/2015. Not all products shipping yet.)○כⱪfiⱠ♇♩ 2015
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EtherCAT ♪ꜝ▬Ⱪⱷכ◌

July 7, 9, 2015 (Vendors that ship or have announced EtherCAT drives as of 05/2015. Not all products shipping yet.)○כⱪfiⱠ♇♩ 2015
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EtherCAT I/O ⱷכ◌

July 7, 9, 2015 (Vendors that ship or have announced EtherCAT I/O devices as of 05/2015. Not all products shipping yet.)

• ABB

• Ackermann

• ACS Motion Control

• ADDI-DATA

• Adlink

• AFT Fahrzeugtechnik

• Algo System

• Amoy Dynamics

• Anca Motion

• AutomationX

• B&R

• Balluff

• Baumüller

• BBH

• Beckhoff

• Belden

• Berghof

• Brunner Elektronik

• Bosch Rexroth

• CEC

• Cosworth

• CREVIS

• CSM

• Deif

• DEWESoft

• Dina Elektronik

• dSPACE

• Eckelmann

• elobau

• esd

• Festo

• Foshan Shunde Gather  

Win Information  

Technology

• Gantner

• GE Intelligent

Platforms

• Gefran

• Grossenbacher

• HBM

• Helmholz

• IDS

• Imc/Additive

• IPC DAS

• ISAC

• IXXAT

• Jäger Messtechnik

• Jetter

• Jumo

• KEB

• KEBA

• Keyence

• kk-electronic

• Knestel

• Kolektor Synatec

• Kollmorgen

• Kuhnke

• Lenze

• M-System

• MaVi

• Messung

• NEXCOM

• MicroControl

• Microinnovations/Eaton

• Mikrap

• MKS Instruments

• MKT Systemtechnik

• MSC

• MTT

• Murrelektronik

• M-System

• National Instruments

• NCT

• Omron

• Panasonic SUNX

• Parker Hannifin

• Pilz

• Phoenix Contact

• Power Instruments

• Prima Electro

• Renesas

• Schaeffler Engineering

• Schweitzer Engineering

Laboratories / SEL

• SERAD

• SEW Eurodrive

• SIPRO

• Shanghai Xinhua

• SHF

• SMC

• SOFTLINK

• Sontheim

Industrie Elektronik

• TETRA

• TexComputer

• TR Elektronik

• Turck

• UFG Elettronica

• Unidor

• Unitro

• VIPA

• Wachendorff

• WAGO

• Watlow

• Weidmüller

• Wenglor

• Wieland Electric

♩♇ⱪfiⱠכ○ 2015
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EtherCAT Technology Group─

-▪☺▪≢1000ⱷfiⱣ╩

- EtherCAT⅜ GB⌐

- 3000 ─ⱷfiⱣ≤⇔≡Airbus ⅜

-ⱴ▬◒꜡♅♇ⱪ ⅜EtherCATꜝ▬☿fi☻╩

- Infineon ⅜μC EtherCAT ESC╩

- ETG ≤ OPC Foundation ⅜

♩♇ⱪfiⱠכ○ 2015
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◒ꜝ►♪

MES

SCADA

Ɫכ♪ꜞ▪ꜟ♃▬ⱶ⁸ ◘▬◒ꜟ♃▬ⱶ

HMI
♃כ♦

July 7, 9, 2015 ♩♇ⱪfiⱠכ○ 2015
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Communication Technologies

MES

SCADA

O
P

C
-U

A

EtherCAT ♦Ᵽ▬☻ⱪ꜡♩◖ꜟ: Ethernet ○fiה◙הⱨꜝ▬

HMI
EtherCAT ○כ♩ⱷכ◦ꜛfiⱪ꜡♩◖ꜟ (EAP)

July 7, 9, 2015 ♩♇ⱪfiⱠכ○ 2015

Cloud

EAP≢ⱴ☻♃
╩

OPC-UA≢ ⁸
EtherCAT◦☻♥ⱶ╩

EtherCAT ≢Ɫכ♪ꜞ▪ꜟ♃▬ⱶ╩
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ETG & OPCF: I/F ─ ⌐ ∆╢

July 7, 9, 2015 ♩♇ⱪfiⱠכ○ 2015
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EtherCATⱠ♇♩꞉כ◒─

July 7, 9, 2015 ♩♇ⱪfiⱠכ○ 2015
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◓Ⱪꜞfiכ◔

• EtherCAT≢ ♩♇Ⱡ◘כ▬╢⅝≢ ─

– 100BASE-TX (ⱡכ♪ 100m)

– 100BASE-FX (ⱡכ♪ 20km)

– LVDS (⸗☺ꜙꜝ♦Ᵽ▬☻ )

• ☿◓ⱷfi♩ ≢ ⌐ ╩

July 7, 9, 2015 ♩♇ⱪfiⱠכ○ 2015

100 m

20 km

100 Base-TX

LVDS

100 Base-FX
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Ⱡ♇♩꞉כ◒♦◙▬fi

• ꜝ▬fi⁸☻♃⁸כꜞ♠הכ ⌂≥ ⌂♩ⱳ꜡☺

– Ⱪכ꜠☻ (☺ꜗfi◒◦ꜛfiⱲ♇◒☻)

• Ⱡ♇♩꞉כ◒ ≢ ⁸ ⱨ□▬Ᵽ╩

• Ⱡ♇♩꞉כ◒ ─ ⱡכ♪ : 65,535

July 7, 9, 2015 ♩♇ⱪfiⱠכ○ 2015

/
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ꜟⱩכ◔

• ─ (1 ─ ⌐ ) 

• EtherCATⱴ☻♃⌐2 ─ⱴ☻♃ⱳכ♩

• Ⱪꜟ1כ◔

July 7, 9, 2015 ♩♇ⱪfiⱠכ○ 2015
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EtherCAT─ⱨ꜠כⱶ

July 7, 9, 2015 ♩♇ⱪfiⱠכ○ 2015

• Ethernetⱨ꜠כⱶ (IEEE802.3)

• 1≈─ⱨ꜠כⱶ≢ⱴ☻♃⅜ ╩♃כ♦Ⱪ─IN/OUTכ꜠☻

– ⱨ꜠כⱶ 1518byte, ⅎ╢ │ ⱨ꜠כⱶ⌐

– ⱨ꜠כⱶ 64byte⌐ √⌂™≤⅝∞↑Pad Byte╩

• 1≈─Ethernetⱨ꜠כⱶ≢ ─EtherCAT♦כ♃◓ꜝⱶ╩

Ethernet

14byte

EtherCAT

2byte

EtherCAT

1

EtherCAT

2
…

EtherCAT

n
FCS(Pad)

EtherCAT 

50-1500byte

4byte
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ⱪ꜡☿☻♦כ♦─♃כ♃◓ꜝⱶ

July 7, 9, 2015 ♩♇ⱪfiⱠכ○ 2015

• ▪♪꜠☻⌐ ╩♃כ♦☻☿꜡Ⱪ─ⱪכ꜠☻

– ⱴ☻♃⅜ⱦ♇♩ ╩♃כ♦≢

– ⱴ☻♃│♦כ♃─ ⌐Ⱪכ꜠☻╩☻꜠♪▪

• ⱪ꜡☿☻♦כ♃─ⱷ⸗ꜞⱩ꜡♇◒╩

• ☻꜠♪▪─♄♇ⱶⱫꜝ◓♃כ♦│Ⱪכ꜠☻ ≢ ☻☿◒▪↑∞♃כ♦─

EtherCAT
WKC

Dig

Out

Ana

In
Dig

In
Dig

In+

Out

Dig

Out

Ana

In+

Out

Ana

Out

EtherCAT◖ⱴfi♪
▪♪꜠☻

♃כ♦

⅜Ⱪכ꜠☻ ∆╢↔≤
⌐ ∆╢◌►fi♃⁹
ⱴ☻♃│ ≤ ╡
╩ ⇔≡
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ⱨ꜠כⱶ ○fiה◙הⱨꜝ▬

July 7, 9, 2015 ♩♇ⱪfiⱠכ○ 2015
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─ – EtherCAT─

July 7, 9, 2015 ♩♇ⱪfiⱠכ○ 2015

◘▬◒ꜟ

EtherCAT

ⱳכꜞfi◓
─

─♩♇Ⱡ◘כ▬

• ⱨ꜠כⱶ◘▬☼ 148 byte, 14μs

(DC ⁸ ♃כ♦ ╖)

• ∂ⱨ꜠כⱶ╩8μs№↑≡3

14 x 3 + 8 x 2 = 66μs

• ⱴ☻♃⅜ⱳכꜞfi◓ (Out)⇔⁸☻꜠כⱩ⅜꜠☻ⱳfi☻ (In)

• ⱶכ꜠Ⱡ♇♩ⱨ◘כ▬ 7μs

• ╩1μs , ☻꜠כⱩ10 ─ ╩3µs≤ ⁸
7+1+3+7+3+1=22μs ←ⱳכꜞfi◓│ ╕≢─ ⅜

• ↕╠⌐ ─ ╩ ⌐

In 6byte, Out 6byte─◘כⱲ10

66μs
(3 )

220μs

14μs

M
→

S
→

M
M

←
→

S

22μs 30μs
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─ – EtherCAT─

July 7, 9, 2015 ♩♇ⱪfiⱠכ○ 2015

50μs

EtherCAT

ⱳכꜞfi◓
─

─♩♇Ⱡ◘כ▬

220μs

14μs

M
→

S
→

M
M

←
→

S

22μs

Communication Cycle Time = 250μs

30μs

EtherCAT│ ( 50μs)

- -> 

- ╩♃כ♦ ◘▬◒ꜟ≢
- │╙│╛

Sync0 Sync0 Sync0 Sync0 Sync0
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Distributed Clocks (DC)

July 7, 9, 2015 ♩♇ⱪfiⱠכ○ 2015

M

∆tIPC
S

ⱴ☻♃

S

S S S S

S

Distributed Clocks (DC) ≤│
¸

¸ ⱴ☻♃⅛╠ ≡ ─DC ♃☻Ⱪ⅜◒꜡♇◒ⱴכ꜠☻

¸ ─DC ─♃☻Ⱪ⅜◒꜡♇◒ⱴכ꜠☻ ⌐ ⌐

¸ 1μ ─ ╩
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(DC)

• 2 ─DC☻꜠כⱩ─ ♃▬Ⱶfi◓╩

• DC☻꜠כⱩ Ⱪ300כ꜠☻ ꜟⱩכ◔⁸ 120m

☺♇♃: ~ ±20ns

: ~15 ns

DC☻꜠כⱩ1

DC☻꜠כⱩ2
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EtherCAT ▪ⱪꜞ◔כ◦ꜛfi: ACCEL

July 7, 9, 2015 ♩♇ⱪfiⱠכ○ 2015

Urban Mobility

ThyssenKrupp Elevator: People Transportation System ACCEL

Dr. Jürgen Frantzheld, 

ThyssenKrupp 

Transrapid:

₈ ⌂
EtherCAT⌐╟∫≡
Ⱳכ◘300 ╩1ms

◘▬◒ꜟ♃▬ⱶ≢
⇔⁸ⱴ▬◒꜡ ─

─♄כ○ ╩
⇔╕⇔√⁹

EtherCAT│
⌂ ACCEL─
⌂ ≢∆₉

EtherCAT Applications |  Photos and Images not released 

for any usage outside this presentation!
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EtherCAT Applications |  Photos and Images not released 

for any usage outside this presentation!

EtherCAT ▪ⱪꜞ◔כ◦ꜛfi: ACCEL

July 7, 9, 2015

Urban Mobility

ThyssenKrupp Elevator:

ACCEL

1 1ה №√╡

7300 ╩

2 m/s, 

70

EtherCAT≢

Dr. Jürgen Frantzheld, ThyssenKrupp Transrapid:

₈EtherCAT─ ╩▫♥ⱨכ☿⁸╡╟⌐ ╘ ─ ♦Ᵽ▬☻╩ ⇔⁸
⅜≢⅝╢╟℮⌐⌂╡╕⇔√⁹

♦▫☻♩ꜞⱦꜙכ♩◒꜡♇◒≢ ⅛≈ ─ ™ ╩ ╕⇔√⁹₉

♩♇ⱪfiⱠכ○ 2015
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─ – EtherCAT─

July 7, 9, 2015 ♩♇ⱪfiⱠכ○ 2015

◘▬◒ꜟ 1ms

EtherCAT

ⱳכꜞfi◓
─

─♩♇Ⱡ◘כ▬

2ⱨ꜠כⱶ: 1514 byte + 438 byte

160μs  (DC ⁸ ♃כ♦ ╖)

In 6byte, Out 6byte─◘כⱲ300

6600μs = 6.6ms + α ms

160μs

M
→

S
→

M
M

←
→

S

22μs

ⱨ▫כꜟ♪Ᵽ☻ ⌐╟╡ ⅜ ↕╣≡™╢
⅜№╡╕∆

Sync0
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EtherCAT Technology Group

• 2003 11

• ♃☻◒ EtherCAT ─◘ⱳ⁸♩כ ⁸

• ─ⱨ▫כꜟ♪Ᵽ☻

• 58◌ 6 ⅛╠─3265* ─ⱷfiⱣ :

– ♦Ᵽ▬☻ⱷכ◌

– ◄fi♪ꜚכ◙

– ◘ⱳכ♩ⱷכ◌

• ≢╙ⱷfiⱣ ⅜ ( )

July 7, 9, 2015 ♩♇ⱪfiⱠכ○ 2015
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ETG ♅כⱶ

July 7, 9, 2015

Dr. Guido 

Beckmann, GER

Andrea Bock, 

GER

Bin (Beryl) Fan, 

CHN

Oliver Fels,

GER

Florian Hammel,

GER

Florian Häfele,

GER

Rainer Hoffmann,

GER

Liliane Hügel,

GER

Dr. YanQiang Liu,

CHN

Prof Dr. Yong-Seon

Moon, KOR

Masanori Obata,

JPN

Thomas Rettig,

GER

Martin Rostan,

GER

Joseph P. Stubbs,

USA

Key Yoo,

KOR

Makiko Hori,

JPN

Fengjiao (Jojo) Fu

CHN

Geng Cheng,

CHN

Christiane Heubusch,

GER

Michele Beers,

USA

Burkart Lingner,

GER

Dr. Karl Weber,

GER

Olive Kang,

KOR

Alessandro Figini,

GER

♩♇ⱪfiⱠכ○ 2015
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2015 ▬ⱬfi♩

July 7, 9, 2015 ♩♇ⱪfiⱠכ○ 2015

☿Ⱶ♫ Ⱪכ꜠☻ ◘ⱳכ♩☿Ⱶ♫ 4 24

♥◒ⱡⱨ꜡fi♥▫▪2015 5 20- 22

ⱷfiⱣⱵכ♥▫fi◓ 6 12

♩♇ⱪfiⱠכ○ 7 9ה7 ה

☿Ⱶ♫ ⱴ☻♃ ◘ⱳכ♩☿Ⱶ♫ 8 20

☿Ⱶ♫ ▪♇ⱪ♦כ♩ 9 9

☿Ⱶ♫ Safety over EtherCAT 9 9

PlugFest 9 10-11

☿Ⱶ♫ ☿Ⱶ♫ 10 8

☿Ⱶ♫ Ⱪכ꜠☻ ◘ⱳכ♩☿Ⱶ♫ 11 12

12 2-4

☿Ⱶ◖fiה☺ꜗⱤfi 12 16-18

▬ⱬfi♩ http://www.ethercat.org/jp/events_2015.htm

ⱷfiⱣכ ↑▬ⱬfi♩

http://www.ethercat.org/jp/events_2015.htm
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Thank You

EtherCAT Technology Group

○ⱨ▫☻
1-1-8

ⱦꜟ18F

Phone: 045-650-1610

∑: info.jp@ethercat.org

◘ⱳכ♩: support.jp@ethercat.org

mailto:info.jp@ethercat.org
mailto:support.jp@ethercat.org

