20ie -yraw EtherCAT Technology Group

Agenda

L EtherCAT News Pressekonferenz

2.ETG News

3. Status

nteratonale Nirnberg, 29. November 2006

Normung
4. ETG Buro Japan

5. Anwender
Statements

6. Diskussion

29.11.2006 ETG Pressekonferenz SPS/IPC/Drives 2006



EtherCAT ™ Ll Calek:!

FEETE 1.EtherCAT Neuheiten
1. EtherCAT News
2.ETG News 2.EtherCAT Technology Group News
3. Status

internationale .

N 3.Status Internationale Normung
4. ETG Biiro J .

oSl 4 ETG Biiro Japan

5. Anwender

Statements
6. Diskussion 5.Anwender Statements

- Chris Choi, Husky Injection Molding Systems, Canada
- Dr. Wilhelm Hagemeister, IgH, Essen,

6.Diskussion

29.11.2006 ETG Pressekonferenz SPS/IPC/Drives 2006



=ii1=1 ey el EtherCAT ET1200 ASIC verfugbar

Agenda

|1. EtherCAT News |
2.ETG News

3. Status
internationale
Normung

4. ETG Buro Japan

5. Anwender
Statements

¥
t. ';,-1[.'\1' I‘

i
L]

T B
“Akm RE! l
%1, 1

-

6. Diskussion

EtherCAT ET1200 ASIC im Einsatz: E/A Baugruppe

29.11.2006 ETG Pressekonferenz SPS/IPC/Drives 2006



2111209y el EtherCAT ET1200 + ET1100 im Vergleich

Agenda

|1. EtherCAT News |
2.ETG News

3. Status
internationale
Normung

4. ETG Buro Japan

5. Anwender
Statements

ET1100

6. Diskussion

ET1100

ET1100 + ET1200 ASIC
(Beckhoff)

29.11.2006 ETG Pressekonferenz SPS/IPC/Drives 2006



Agenda

|1. EtherCAT News |
2.ETG News

3. Status
internationale
Normung

4. ETG Buro Japan

5. Anwender
Statements

6. Diskussion

29.11.2006 ETG Pressekonferenz SPS/IPC/Drives 2006

2111209y el EtherCAT ET1200 + ET1100 im Vergleich

ASIC et .
ET1100 ET1200
Gehéause BGA128, 0,8mm QFN48
pitch, 10x10mm 7X7mm
Anzahl FMMU 8 3
Sync-Manager 8 4
DPRAM 8 kByte 1 kByte
Distributed Clocks v v
PDI — digital I/O 32bit 16bit
PDI - SPI v v
PDI — 8/16 bit pC Intel/Motorola =
Anzahl Ports 4 2 (1 x MII)




duenes 1. EtherCAT Slave
|1. EtherCAT News | ..
P r— Controller kombiniert
3. Status mit weiteren Gerate-
internationale .
Normung funktionen auf
4. ETG Buro Japan gleichem FPGA
5. Anwender
Statements .
6. Diskussion 2. Skalierbare

EtherCAT Funktionalitat
— je nach Anforderung

21121 @y el Neu: EtherCAT Slave Controller IP Core

FPGA

Platz fir anderes IP,
z.B. uC, Regler,
spezielle

Gerite- EtherCAT
funktionen Slave

Controller
IP-Core

3. Optimale Nutzung der FPGAs

4. FUr Altera und Xilinx FPGAs verfugbar

29.11.2006 ETG Pressekonferenz SPS/IPC/Drives 2006



Agenda

EtherCAT. ™

|1. EtherCAT News

2.ETG News

3. Status
internationale
Normung

4. ETG Buro Japan

5. Anwender
Statements

6. Diskussion

EtherCAT Slave Controller IP Core:

Vielfaltige Konfigurationsmoéglichkeiten

& Parameterize - EtherCAT Core Q@gl

Product ID || Physical Layer | Internal Functions | process Data Interface

FHMUs

¥

Number of instances: -

Mapping to global IRQ

0 2 8
SVYNC-Manager
. |
v
Number of instances:
o 4 8
Internal dual ported RAM
O 1 kevte O 2 kByte O 4 kBt ) BlEyte
) 16 kByte (3) 32 kByte () 60 keyte
Register set
O small ) medium &) Full
Configuring Distributed Clocks
Distributed Clocks enabled
Cydlic pulse length: | 100 *10ns (0 == acknowledge mods)

Map SYHC[0]-Pulse to IRQ Map SYRC[11Pulse to IRQ

[[cancel | [ <pev | [[next = ] [ Finish |

& Parameterize - EtherCAT Core g@@

Product ID |{Physical Layer || Internal Functions | Process Data Interface

Communication porks

Selected Communication type Portd |MII  w |

Selected Communication type Portl [MII &

Tristate driver inside core (EXPROM/MI)

[[cancel | [[<pev | [[mext = | [ Finsh |

ETG Pressek enz SPS/IPC/Drives

6




EtherCAT Slave Controller IP Core:
Vielfaltige Konfigurationsmoéglichkeiten

& Parameterize - EtherCAT Core @@IEI & Parameterize - EtherCAT Core g@@

EtherCAT. ™

Agenda : :
Product 1D | Physical Layer | Internal Functions | Process Data Interface Product ID | Physical Laver | Internal Functions | Process Data Interface |
1. EtherCAT News
Selected PO |1 Selected PDI | Digital IO &
2.ETG News
pController Configuration Digital 10 Configuration
3. Status
. . Busy corfiguration
internationale Mumber of digitel 1105 |4 Bytes v
Normung @ active low © active high
Port configuration
4. ETG Biro Japan Byte 0: Byte 1;
(%) push-pull () open drain
5. Anwender (@ input () output @input () output
Statements Interrupt configuration
Byte 2: Byte 3t
6' DISkUSSIon (&) active low () active high () input (&) autput (Cinput (3 autput
(2 push-pull open drain I
b O O Input mods | Latch at SOF v
Tristate driver inside core Qutput mode | SN
Cancel < Prev Finish Cancel < Prev Finish

29.11.2006




2111y e EtherCAT Slave Controller Status + Roadmap

Agenda
|1. EtherCAT News | .
2.ETG News PARTER A
ctanof..
3. Status i ET1200
internationale
Normung
. ESC10: IP-Cores for 2
4. ETG Biiro Japan Altera Cyclone Altera: ET1810 _t‘.‘..‘“'"‘.,-
5. Anwender EP1C6 XILINX: ET1820 T1100
Statements ESC20:
6. Diskussion Altera Cyclone [~ A Mchor
EP1C12 X
netX 100 netx 50
netX 500

2005 i 2006 | 2007
Q2 Q3 Q4 : Q3 Q4 1Q1 Q2

2004

Ql Q2 Q3 Q4 Q1

29.11.2006 ETG Pressekonferenz SPS/IPC/Drives 2006



=29y e EtherCAT Technology Group Entwicklung

Jahr 1 (2004):

Agenda
1. EtherCAT News — Start Internationale Standardisierung
|2_ ETG News | — Start der Amerika-Aktivitaten (Roadshow USA, CAN)
3. Status — ETG Messestéande: Deutschland (2)
I — ETG Training Classes: Deutschland
Normung
4. ETG Buro Japan Jahr 2 (2005):
B, ATESED — Start der Asien Aktivitaten (Korea, China, Japan)
Statements —Road Shows: Europa (GER, SUI, AUT), USA
6. Diskussion — ETG Messestande: Deutschland (2), USA

— ETG Training Classes: Deutschland, USA, Korea
Jahr 3 (2006):

— ETG Messestande: Deutschland (2), USA (2), China (2),
Osterreich, Schweiz, Frankreich

— ETG Training Classes: Deutschland, USA, Korea, Japan

29.11.2006 ETG Pressekonferenz SPS/IPC/Drives 2006



EtherCAT Technology Group
Mitgliederentwicklung

EtherCAT. ™

Agenda Stand November 2006: 404 Mitglieder
1. EtherCAT News
450
|2. ETG News |
3. Status [ 400
internationale | 357
Normung 350
4. ETG Buro Japan | 300
5. Anwender
Statements 250
6. Diskussion
200
150
100
50
Nov Feb i Aug
03 04 04 o ’\(‘)[jtv Feb  Mai  aug Nov Lo
05 05 05 05 Feb Mai Aug
06 06 06

29.11.2006 ETG Pressekonferenz SPS/IPC/Drives 2006



=111 @y e NOV 2006: Mitglieder aus 29 Landern

Agenda I
|2 ETG NeWS | Germany Italy Turkey Sweden Croatia
3. Status N [ —
internationale 2N i
Normung Great Britain Spain Israel Austria China
4. ETG Buro Japan . - IEI _
5. Anwender _ F-
|
Statements Japan Netherlands Canada India Hungary
6. Diskussion H gy F
Ukraine Korea Russia Australia

Thy
- fle=
i'f=-
rs

Finland France Belgium

Denmark Taiwan Singapore Czech Rep USA

29.11.2006 ETG Pressekonferenz SPS/IPC/Drives 2006



20120y el Mitglieder Ubersicht

o (@%‘\: FESTO OtisEl Borensr HITACHI  5Y5G0 s GO OEsVicion:  FORg S adeced mseciogy ot
Agenda FE B @msr o7 o o omsen TBoy | GEmmm  coememe smmeg .
1. EtherCAT News Qo PRAGATI  fGvancowy @ komtron ferocontrol @AM ime
|2- ETG News BR G T Eeecon EENEEN e (9 i cirooputs - TMBERG. Delem |
HipsiBzRe MLy SOOI Wikohesd [ neee LETD MR o e AM; HUBNER m

3. Status . i Panasonic DoiAT.  TERA
internationale [T *? Hamns (_\I Witk [T - pEnn  fnvecsmm  FO Full Elctic FA Components & Bystema

Normung CONVERTEAM o @Q =) Bes 4.;’. e L o : ooty
e G D DAoln G SCA S o i Ay
= e LR . roLas CA - A
4. ETG Buro Japan i-j . A”". SEW MOwE . emcs fme D MOXA = SamAD
i = 23
5. Anwender ( ) .y ABB Mmmm Timaes Besi D) soaw o mersa ] AVL I
Statements &7 A e samsorr .. [ Gpelds  KineticanT MICRONCE gl
) e ey oAcoREs
6. Diskussion . O S et
B = e BRIERER (PP pamanen ALSTOM o,
@ 1oAM _— — e e waT s - G schowpr S BUpRSS
S8 pivana mf . lﬂ HENGSTLER SERAC  pECNMOFE =
rooe 3 — ) o . e | - Axiom
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=21y el ETG: Aktive Mitglieder

Agenda » Wichtiger als Mitgliederanzahl: wie viele sind aktiv,
|; E‘T“;rﬁ” RetsS | wie viele implementieren die Technologie?
5 ews -q
S Gl * Nov 2006: Uber 280 Implementierungs-Kits an ETG
Normana - < Mitglieder verkauft (ca 25% Master, 75% Slaves)
4.eTG Biro Japan - * SPS/IPC/Drives 2006: 48 Aussteller,
- fnwender. Uber 90 verschiedene EtherCAT Geréate auf
. EtherCAT Messestand

— darunter 20 Antriebe =
und 20 verschiedene
Master in Funktion _

29.11.2006 ETG Pressekonferenz SPS/IPC/Drives 2006



21121 @y el EtherCAT: grofRe Auswahl an Produkten

= !

| —
1. EtherCAT News Halle} l Stan_d 308

|2.ETG News | e [ Tl ug ~ ‘

3. Status
internationale
Normung

4. ETG Buro Japan

5. Anwender
Statements

Agenda

6. Diskussion

Controller
Servo-Antriebe
Frequenzumrichter
Sensoren, Hydraulikventile
Slave + Master Development Kits
HMI, Control Panels, Pneumatikventile,...

29.11.2006 ETG Pressekonferenz SPS/IPC/Drives 2006



20249y il Status Internationale Normung

Agenda $C226 WG10 iec 61800-71EC 61800-7[IEC 61800-7]
Sl eeting wr =
1. EtherCAT News ETG Expert Participation -(.g
2. ETG News IEC 61158 IE 61158 3
3. Status ]S_S(‘:(Kjge’\t/:;l:lg 300...600 ;)0...600 @
. . o
internationale 9 & cpbv FDIS J =
Normung f - z o
SC65C WG11 IEC 61784-2 IEC 61784-2 J'f IEC 61784-2 [l IEC 61784-2 | &
4. ETG Buro Japan 1st Meeting FDIS -
5. Anwender :

Statements EtherCAT

. . presented:

6. Diskussion HMI 2003

T
2004 | 2005 | 2006

TC185 SC5 WG5 ISO 15745-4 ISO 15745-4 ISO 15745-4

EtherCAT DAmd2 DAmMd2 DAMA2 International

Proposal NP DIS FDIS Standard

29.11.2006 ETG Pressekonferenz SPS/IPC/Drives 2006



S0y e Status Internationale Normung

Agenda » EtherCAT ist seit Juni 2005 IEC Norm:

;- Ei‘éf” News IEC/PAS 62407

3: Stats » EtherCAT ist Teil der neuen IEC Standards:
R — IEC 61158

4. ETG Buro Japan _ |EC 61784_2

5. Anwender
Statements bl |EC 61800-7

6. Diskussion e Diese sind z. Zt. im CDV Status

(Committee Draft for Vote)
* Internationaler Standard: erwartet Sommer 2007

29.11.2006 ETG Pressekonferenz SPS/IPC/Drives 2006



EtherCAT. ™

Agenda
1. EtherCAT News
2.ETG News

3. Status
internationale
Normung

4. ETG Biiro Japan

5. Anwender
Statements

6. Diskussion

29.11.2006 ETG Pressekonferenz SPS/IPC/Drives 2006

EtherCAT in IEC 61800:
Electrical power drive systems

IEC 61800-7-1: Interface Definition

Annex A: Annex B: Annex C: Annex D:
Mapping to Mapping to Mapping to Mapping to
DS402 CIP PROFIdrive SERCOS
IEC 61800-7-2: Profile Specifications
v L 2 v
Annex A: Annex B: Annex C: Annex D:
Profile Profile Profile Profile
DS402 CIP PROFIdrive SERCOS

\

AN

V4

IEC 61800-7-3: Mapping of profiles to network technologies
X

Annex A

Mapping to| Mapping to |Mapping to
CANopen | EtherCAT EPL

Annex D

Mapping to| Mapping to | Mapping to

SERCOS I/I|SERCOS llI| EtherCAT




=i yeam Neu: ETG BUro Japan

AR ETG Representative Japan:

1. EtherCAT News

2.ETG News Takeshi Kameda,

3. Status Sales Manager, K.MECS
internationale
Normung

4.ETGBiroJapan | ETG Office im

5. Anwender K.MECS Headquarters
Statements in Tokio

6. Diskussion

Steht fur Anfragen rund um
EtherCAT und die ETG zur
Verfligung

Start: Dez 2006

29.11.2006 ETG Pressekonferenz SPS/IPC/Drives 2006



=02« 5y e Industrial Ethernet Market in Japan .

Agenda « In Japan, open field bus systems are controlled
1. EtherCAT News . . g .
> BTG Nows by big manufacturers as Mitsubishi and Omron.
£ G Automatically CC-Link for Mitsubishi and
i,ﬂﬁﬁ[ﬂﬁﬂg”a'e Devicenet for Omron is most popular field bus
4. ETG Buro Japan | SyStem'
5. Anwender
Statements . . )
6. Diskussion * Industrial Ethernet System, FL-net is popular in

Japan lead by Toyota, however only limited
usage as controller to controller communication

» Expectation for high-performance, low-cost,
versatile field bus solution is very strong, however
no appropriate solution been in market.

29.11.2006 ETG Pressekonferenz SPS/IPC/Drives 2006



201509y i EtherCAT in Japan O

Agenda First introduction to market Jun 2005
i Ei‘éf::ﬁ”e‘”s Advanced Device manufactures join ETG Dec 2005
3 Status — Fuji Electric
marmsggnale — Hitachi Industrial Equipment
4. ETG Buro Japan | = lPenesehie
5. Anwender — Proface
Statements _ Sanyo Denki
6. Diskussion Advanced Users join ETG Oct 2006
— Amada
— Okuma

— Sumitomo Heavy Industry
— Toyota Technical Development Corp

29.11.2006 ETG Pressekonferenz SPS/IPC/Drives 2006



20519y EtherCAT in Japan O

Agenda
1.EtherCAT News @ Sumitomo Heavy Industries, Ltd. hI:SI |:r|;%1?1|\|'(! Ii
2.ETG News P &
3. Status SANYO DENKI CO.,LTD Z: SVC
internationale - .
INormunlg - ﬁ
4. ETG Biiro Japan | NIKKI OKUMA
5. Anwend
DENSC QmaDAa
6. Diskussion F=Fuji Electric Advanced Technology Co, Ltd.

IDTTDC Panasonic

FZ Fuiji Electric FA Components & Systems
Pro-face

Micronet Kz KMECScam
Ca b SELS

29.11.2006 ETG Pressekonferenz SPS/IPC/Drives 2006



211219y e EtherCAT Workshop, Tokyo, Oct 24-26, 2006

[ ]
Agenda Aa B ﬂ 9 e ‘ef‘\"\n o

» )
1. EtherCAT News e —

2.ETG News \. .
3.St | b '“ L
. Status !
internationale - an
Normung

4. ETG Buro Japan

5. Anwender
Statements

6. Diskussion

29.11.2006 ETG Pressekonferenz SPS/IPC/Drives 2006



Agenda
1. EtherCAT News

2.ETG News

3. Status
internationale
Normung

4. ETG Buro Japan

5. Anwender
Statements

6. Diskussion

29.11.2006

EtherCAT Workshop, Tokyo, Oct 24-26, 2006

ETG Pressekonferenz SPS/IPC/Drives 2006




=020 5 il ANwender Statements

Agenda

1. EtherCAT News C.hns Chal;

> BTG News Director (_)f T_echnology

s Status Husky Injection Molding Systems Ltd., Canada
internationale
Normung Dr. Wilhelm Hagemeister

4. ETG Biiro Japan Geschéftsfihrer

5. Anwender IgH GmbH, Essen
Statements

6. Diskussion

29.11.2006 ETG Pressekonferenz SPS/IPC/Drives 2006



EtherCAT RS AEL

Agenda
1. EtherCAT News — Sales of US$860 million (fiscal 2005)
2. ETG News — 3000 employees
3. Status . .
internationale — Manufacturing campuses in North
plorming America
4. ETG Biiro Japan ! )
T Europe and Asia
Statements — Global, company-owned distribution
6. Diskussion
network

— Technology leader

Sales of US$935 million
(fiscal 2006)

29.11.2006 ETG Pressekonferenz SPS/IPC/Drives 2006



Injection Molding Equipment Suppliers - 2004

EtherCAT. ™

Agenda ‘
Husk ]
1. EtherCAT News Y
Engel
2.ETG News ) 1
Sumitomo |
| |
3. Status Milacron I
internationale . ause-Maffei
Normung
**Demag
= |
4. ETG Buro Japan Haitian i
5. Anwender Arburg }
|
Statements Nt i
6. Diskussion JSW 1 \
| | |
Toshiba | | | Hot runners / molds / mold
} } } E‘ components
**Netstal } } } :
| | | | ' Machines
Mold Masters| ] ; 1 | | |
$0 $100 $200 $300 $400 $500 $600 $700 $800 $900

Sales (millions of USD)*

*Injection molding equipment sales - estimates for year ending December 31, 2004
** Part of MPM

Includes machines, molds, hot runners, parts and service, robots and value-added services
Source: Annual reports, Press reports, Husky estimates

29.11.2006 erenz SPS/IPC/Drives 2006




S0 ey ! Husky HYPAC - Purpose built for packaging

Agenda
1. EtherCAT News
2.ETG News

3. Status
internationale
Normung

4. ETG Biiro Japan

5. Anwender
Statements

6. Diskussion

29.11.2006 ETG Pressekonferenz SPS/IPC/Drives 2006



20509y el SumMmary of Performance Improvements

Agenda .. . .-
o — Better injection repeatability
1. EtherCAT News o . .
S ETC N — Improved injection profile control
3. Status — Less melt degradation
internationale A
Normung — Better melt homogeneity
4. ETG Biiro Japan — Higher packing pressure
5. Anwender — Less energy consumption
Statements .
; : — Lower maintenance
6. Diskussion

— Reduced noise level

Part’s Weight Variations
<0.3%

29.11.2006 ETG Pressekonferenz SPS/IPC/Drives 2006



EtherCA'l:" Benefits to Customer

Agenda

;-E“‘C‘ZVCAT News  Material Savings Example (750 gram/ 24 0z)
.ETG News

3 Status Part weight today (grams) 22
Nommaner® |Part weight target (grams) 20

4. ETG Biro Japan | Cavitation 8

> Anwender Annual parts 54,568,421

6. Diskussion Annual PP savings (kg) 125,507

Annual savings ($US) $182,651

Reduces Part Weight

29.11.2006 2006
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EtherLab Software
High-Lift-Test-Rig

Hydraulikpanel

SPL/IPG DRIVES/
Elektrische
Automatisierung

Byteems i Kom

Fothaae b8

Mornbarg 38,30, Mov. 2008

November 2006

EtherLab Softwarekomponenten

Software Design

Simulink/ ATW
with EtherCAT Blockset

hand coded C

Ethernet TCP/IP

Control Process

Kt |

User Frontend

Additional Services

TestManager  Application Specific Client

EtherLab - www.etherlab.org

- EME-Massaging
Running Howr Countar
Protocol Generation
- Remote Senvice:
= Intemet, Modem, ISON, DSL
= Network Services:
~ Tima Sarvica, Web Sarvios, Fila Service
Backup Service, Print Service, DHCR
- Data Logging

Ingenieurgemeinschaft IgH - www.igh-essen.com

Page 1 of 3




Ew H High-Lift-Test-Rig w ﬂ@L

EtherLab Software
High-Lift-Test-Rig

Hydraulikpanel

November 2006 EtherLab - www.etherlab.org Ingenieurgemeinschaft IgH - www.igh-essen.com Page 2 of 3
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EtherLab Software
High-Lift-Test-Rig
Hydraulikpanel

8PS0 DRIVES
Elektrische
Automatisisrung
[y p——
[

Milrnbarg 28.-30, Mov. 2008

November 2006

Hydraulikpanel mit EtherCAT

EtherLab - www.etherlab.org

Ingenieurgemeinschaft IgH - www.igh-essen.com

Page 3 of 3




=h2i ey il Pressekonferenz

Agenda
1. EtherCAT News

2.ETG News

3. Status
internationale
Normung

sercrospan WIr Stehen fur lhre

5. Anwender

Statements Fragen zur Verfugung!

6. Diskussion

29.11.2006 ETG Pressekonferenz SPS/IPC/Drives 2006



