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Foreword BECKHOFF New Automation Technology

1 Foreword

1.1 Notes on the documentation

This documentation is only intended for the use of trained specialists in control and automation
engineering who are familiar with the applicable national standards. It is essential that the following notes
and explanations are followed when installing and commissioning these components.

1.1.1 Liability conditions

The responsible staff must ensure that the application or use of the products described satisfy all the
requirements for safety, including all the relevant laws, regulations, guidelines and standards.

The documentation has been prepared with care. The products described are, however, constantly under
development. For this reason, the documentation may not always be have been fully checked for
consistency with the performance data, standards or other characteristics described. None of the
statements in this manual represent a guarantee for as set out in § 443 of the German Civil Code or a
statement about the assumed use according to the contract as set out in § 434 para. 1 clause 1 no. 1 of
the German Civil Code. In the event that it contains technical or editorial errors, we retain the right to
make alterations at any time and without warning. No claims for the modification of products that have
already been supplied may be made on the basis of the data, diagrams and descriptions in this
documentation.

1.1.2 Delivery conditions

In addition, the general delivery conditions of the company Beckhoff Automation GmbH and the EtherCAT
Evaluation Kit Licence Agreement apply.

1.1.3 Copyright

© This manual is copyrighted. Any reproduction or third party use of this publication, whether in whole or
in part, without the written permission of Beckhoff Automation GmbH, is forbidden.

1.1.4 Licensing conditions
MPLAB, PIC, PICkit, PICmicro, PowerInfo are Trade Marks of Arizona Microchip, Chandler, AZ, USA.

The PIC Debug Interface of the EL9800 EtherCAT Eva Kist is manufactured by Beckhoff Automation
GmbH under license of Arizona Microchip

2 EL9800
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2 Product overview
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The EtherCAT postage stamp FB1XXX is plugged into the EL9800 motherboard. The motherboard is
compatible with the EtherCAT postage stamps with the base name FB1XXX, where “X” stands for the
different variants of the EtherCAT postage stamps. The Documentation for the specific postage stamp is
part of this Evaluation-Kit and can as well be found on the EtherCAT Evaluation-Kit CD.

The EL9800 offers 5 different process data interfaces (PDI):

e SSlinterface
e SSl interface with PIC

via the USB interface present on the EL9800 for programming and debugging

- 32 inputs
- 32 outputs

- 16 inputs and 16 outputs

e 8/16-bit uC interface

32 Bit digital interface, configurable as

All interfaces are provided with appropriate measuring points.

Switching between the different process data interfaces (PDI) is done by the PDI selector.

The EL9800 motherboard is supplied with 24 V, and incorporates a 5 V supply unit that powers, amongst

other items, the postage stamps.

EL9800
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2.1 PDI selector

The PDI selector permits the different process data interfaces to be selected.

: off (firmware update)

: 8/16-bit uC interface

: 32 bit digital interface - 32 inputs

: 32 bit digital interface - 32 outputs

: 32-bit digital interface: 16 inputs / 16 outputs
: SSl interface with PIC

: SSlinterface

OO, WN-0

If you are using a FGPA based EtherCAT postage stamp, you must also use TwinCAT to load the
appropriate binary file (*.bin) into the postage stamp's configuration EEPROM.

The transfer of a new firmware to PIC 18F452 has to be done via the USB interface
. J210.
Warning

For installing a new firmware to PIC 18F452, the PDI selector has to be set to
position 0!

4 EL9800
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2.2 8/16-bit uC interface

The uC interface can be used either as an 8 bit or as a 16 bit interface:
e 8 bits data, 16 bits address space (not multiplexed)
e 16 bits data, 16 bits address space (not multiplexed)
The logical levels are implemented in accordance with the Intel configuration (C166, SH1, ...)

The uC interface has two pin headers which are used as a measuring point (TP208) and for the
connection (J208) of the external circuitry.

Pin assignment

EL9800

EL9803 adapter board.

Pin Signal Pin Signal

1 GND 2 Vcce

3 A0 4 A1

5 A2 6 A3

7 A4 8 A5

9 A6 10 A7

11 GND 12 Vce

13 A8 14 A9

15 A10 16 A11

17 A12 18 reserved

19 GND 20 Vce

21 DO 22 D1

23 D2 24 D3

25 D4 26 D5

27 D6 28 D7

29 GND 30 Vce

31 D8 32 D9

33 D10 34 D11

35 D12 36 D13

37 D14 38 D15

39 GND 40 Vce

41 nCS 42 nRD

43 nWR 44 nBHE

45 nBUSY 46 nINT

47 Port E4 (SYNCO) 48 Port E5 (SYNC1)

49 GND 50 Vce
. The EL9800_2 Baseboard supports 13 address lines only. Address lines 13 to 15
l Note can in case of a FB1111-0142 piggy back controller board be accessed using the
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2.3 32-bit digital interface

The 32 bit digital interface can be selected via the PDI selector switch in version 3:
e 32inputs
e 32 outputs
e 16 inputs and 16 outputs

Supply all the 1/0 channels with switches for input and LEDs for status indication.

The signals can be accessed at the TP207 measuring points, and connected to an external circuit via
connector J207.

Pin assignment

Pin Signal Pin Signal

1 /00 2 I/0 1

3 I/10 2 4 I/0 3

5 I/10 4 6 /05

7 I/0 6 8 /07

9 GND 10 Vce

11 I/0 8 12 /09

13 I/0 10 14 1/0 11

15 I/0 12 16 /0 13

17 I/0 14 18 I/0 15

19 GND 20 Vce

21 I/0 16 22 /017

23 I/0 18 24 I/0 19

25 I/0 20 26 I/0 21

27 I/10 22 28 I/0 23

29 GND 30 Vce

31 I/0 24 32 I/0 25

33 I/0 26 34 I/0 27

35 I/0 28 36 I/0 29

37 I/0 30 38 I/0 31

39 GND 40 Vce

41 IN Valid 42 OUT valid

43 Port E2 44 Port E3

45 Port E4 (SYNCO) 46 Port E5 (SYNC1)

47 Port E6 48 Port E7
GND 50 Vcce

49
A Jumper has to be placed between the pins 48 and 50, if the EL9800 Evaluation
Warning Kit is used in combination with the FB1111-0142 piggyback controller board. The

Jumper enables outputs of the piggyback controller board in digital PDI mode.

6 EL9800
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2.4 PIC debug interface and PIC/PDI interface

The evaluation board incorporates a PIC18F452 which is connected to the EtherCAT controller via an SSI
interface. The program is loaded and debugged via the USB interface J210. The in-circuit debugger is
integrated into the EL9800 evaluation board.

The transfer of a new firmware to PIC 18F452 has also to be done via the USB
. interface J210.
Warning

For installing a new firmware to PIC 18F452, the PDI selector (see chapter 2.1.2)
has to be set to position 0!

4 digital inputs of the PIC are joined to switches, 4 digital outputs to LEDs. One analog input is also
connected to a potentiometer. All signals can be reached via the pin headers TP209 (measuring points)
and J209 (connection of the external circuit).

Pin assignment

Pin Signal Pin Signal

1 GND 2 Vce

3 RBO/INTO 4 RB1/INT1

5 RB2/INT2 6 RB3/CCP2

7 RB4 8 RB5/PGM

9 RB6/PGC 10 RB7/PGD

11 GND 12 Vce

13 RCO/T10S0/TICKI 14 RC1/T10S1/CCP2
15 RC2/CCP1 16 RC3/SCK/SCL
17 RC4/SDI/SDA 18 RC5/SDO

19 RC6/TX/CK 20 RC7/RX/DT

21 GND 22 Vce

23 RDO/PSPO 24 RD1/PSP1

25 RD2/PSP2 26 RD3/PSP3

27 RD4/PSP4 28 RD5/PSP5

29 RD6/PSP6 30 RD7/PSP7

31 GND 32 Vce

33 RAO/ANO 34 RA1/AN1

35 RA2/AN2/VREF- 36 RA3/AN3/VREF-
37 RA4/TOCKI 38 RA5/AN4/SS/LVDIN
39 GND 40 Vce

41 REO/AN5/RD 42 RE1/AN5/RD

43 RE2/AN7/CS 44 reserved

45 reserved 46. reserved

47 GND 48 Vcce

49 Port E4 (SYNCO) 50 Port E5 (SYNC1)

EL9800 7
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Pin assignment (J510)

Pin

Signal

SSI_CLK_IN

reserved

SSI_DIN

SSI_DOUT

O IN[Oh|W |-

SSI_INTERRUPT

2.5 SSl interface

The synchronous serial interface of the EtherCAT Slave Controller (ESC) can be operated at a clock rate

of up to 10 MHz.

Pin assignment (J204)

Pin Signal
2 Vcce

4 SYNCO
6 SSI_SEL
8 SYNCH1
10 GND

Pin

Signal

SSI_CLK_IN

reserved

SSI_DIN

SSI_DOUT

O (N[O |[W|—

SSI_INTERRUPT

Pin Signal

2 Vce

4 SYNCO
6 SSI_SEL
8 SYNCA1
10 GND

EL9800




BECKHOFF New Automation Technology Product overview

2.6 Altera programming interface

The 25-pin (1:1) cable needed for the Altera programming interface is included in the evaluation Kkit.

Al tera Quartus |1 Programmer E

With the Altera Quartus Il Programmer™ you can load a new program file (*.pof) into the FPGA's serial
PROM through this interface (J201). You can download the Altera Quartus |l Programmer™ from the
Altera website

(https://www.altera.com/support/software/download/sof-download_center.html).

TwinCAT System Manager
As from TwinCAT 2.10 (Build1220) you can also use the TwinCAT System Manager to load a new
program file (*.RBF) into the FPGA's serial PROM.

File Edit | Actions Wiew Options  Help

J [l (& &g Generate Mappings CErl-HmM S o O O 2 @& | g | 2 O
Eﬁ o Check Configuration Chrl+H
R nC @ activate Configuration. . Chrl+Shift-F4
= SP! @ Set/Resst TwinCAT ko Run Made...  Chrl+F4
= E,llu':
B @B Set/Resst TwinCAT to Config Mode..,  Shift-F4 Choose Target...
-~ EE 2% Reload Devices F4
= Choose Target System,.. F&

Read Target Server Yersions. ..

Update Bus CouplerfIP Link Firmware. .,
Access Bus Coupler/IP Link Register,.,

Update EtherCAT FPGA wia LPTL...

Export %ML Description. .. Ckrl+E
Import %ML Descripkion, ., Ckrl+1

Check Yariable Links
|

TN “onfig Mode [

EL9800 9
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3 Appendix

3.1 Beckhoff Support and Service

Beckhoff and their partners around the world offer comprehensive service and support, making available
fast and competent assistance with all questions related to Beckhoff products and system solutions.

Beckhoff Support and Service is available to you wherever you are in the world, and can be reached by
telephone, fax or e-mail. The contact addresses for your country may be found in the list of Beckhoff
branches and partner firms.

Beckhoff Support
Support offers you comprehensive technical assistance, helping you not only with the application of
individual Beckhoff products, but also with other, wide-ranging services:

o world-wide support

e design, programming and commissioning of complex automation systems

e and extensive training program for Beckhoff system components

Hotline: + 49 (0) 5246/963-157
Fax: + 49 (0) 5246/963-9157
e-mail: support@beckhoff.com
Beckhoff Service

The Beckhoff Service Center supports you in all matters of after-sales service:
e on-site service
e repair service
e spare parts service
¢ hotline service

Hotline: +49 (0) 5246/963-460
Fax: +49 (0) 5246/963-479
e-mail: service@beckhoff.com

3.2 Beckhoff company headquarters

Beckhoff Automation GmbH

Eiserstr. 5

D-33415 Verl

Germany

Phone: + 49 (0) 5246/963-0
Fax: + 49 (0) 5246/963-198
e-mail: info@beckhoff.de
Web: www.beckhoff.de

You will find further support and service addresses on our Internet pages under http://www.beckhoff.com/.
You will also find further documentation for Beckhoff components there.

10 EL9800
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