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Record of revisions concerning the DSO-HIO manual:

Documentation concerning the DSO-HIO:

• DSO-HIO User's Manual (DSO-HIO principle) # DSOHIO 902 C

Refer to the 'Operation & Software Manual' corresponding to the controller in order to set the DSO-HIO.

Refer to the 'Hardware Manual' corresponding to the controller in order to install the DSO-HIO in the controller.

Document revisions

Issue (x) Date Modified

Ver A 11.09.03 First version

Ver B 03.04.07 Updated version:
- Maximum current on the analog outputs added (refer to §2.3.4)

Ver C 05.01.11 Updated version:
- New UL certification laboratory (TUV)

The DSO-HIO optional board has been successfully tested and evaluated to meet
the UL 508C for US market and CSA-C22.2 N°14-05 for canadian market.

This standard describes the fulfillment by design of minimum requirements for
electrically operated power conversion equipment which is intended to eliminate the
risk of fire, electrical shock, or injury to persons being caused by such equipment.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



6 DSO-HIO User's Manual

ETEL Doc. - User's Manual # DSOHIO / Ver C / 5/1/11

1. Introduction

This document concerns the DSO-HIO optional board used with the position controller of ETEL's DSCxx family.
The purpose of this manual is to give details regarding the specifications, installation and interfacing. The
DSO-HIO allows the user to add 8 opto-coupled digital inputs, 8 opto-coupled digital outputs, 4 differential
analog inputs and 4 differential analog outputs (depending on the DSO-HIO models) to the position controller.

Remark: The updates between two successive versions are highlighted with a modification stroke in the
margin of the manual.

1.1 Safety

Please, read all the safety precautions listed in this manual before handling the
DSO-HIO:

• Never use the DSO-HIO for purposes other than those described in this manual.

• A competent and trained technician must install and operate the DSO-HIO (and the position controller), in
accordance with all specific regulations of the respective country concerning both safety and EMC
aspects.

• Troubleshooting and servicing are permitted only for ETEL's technicians and agreed distributors.

• Operating the DSO-HIO (and the position controller) will make the motor move. Keep away from all
moving parts to avoid injuries!

• The safety symbols placed on the corresponding position controller or written in the manuals must be
respected.

• If the DSO-HIO, associated with a position controller, is integrated into a machine, the manufacturer of this
machine must establish that it fulfils the 89/336/EEC directive on EMC before operating the position
controller.

Warning:Signals a danger of electrical shock to the operator.
Can be fatal for a person.

Caution: Signals a danger for the DSO-HIO (and the position controller). Can be
 destructivefor the material.

A danger for the operator can result from this.

Caution: Indicates electrostatic discharges (ESD), dangerous for the DSO-HIO and the
position controller.
The components must be handled in an ESD protected environment only.
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2. Hardware

2.1 Outline and dimensions

The DSO-HIO board has two connectors. The D-SUB (37 poles, female connector) allows the user to connect
additional inputs/outputs to the position controller front panel. This connector is called HIO connector (refert
to §2.3.5 for more information about the pin assignment). The extension port connects the board to the
position controller (it is not described in this manual because this connection is ETEL's property).

2.2 DSO-HIO models

There are three different DSO-HIO models available:

• DSO-HIO111 which includes 8 DINs (digital inputs), 8 DOUTs (digital outputs), 4 AOUTs (analog outputs)
and 4 AINs (analog inputs).

• DSO-HIO211 which includes 8 DINs (digital inputs), 8 DOUTs (digital outputs) and 4 AOUTs (analog
outputs).

• DSO-HIO311 which includes 8 DINs (digital inputs) and 8 DOUTs (digital outputs).

2.3 DSO-HIO connector

Caution: The inputs/outputs cable must be insulated (no contact) from the power and mains
  lines.

The inputs and outputs must be connected to an Extra Low Voltage circuit only
  (SELV).

The analog outputs are not galvanically insulated from the GND.

Caution: This connector must be handled in an ESD protected environment, only.

Remark: The inputs/outputs cable connected to the DSO-HIO must be shielded (refer to §2.4).

2.3.1 Digital inputs

There are 8 opto-coupled digital inputs on the DSO-HIO. The M55 monitoring of the corresponding position
controller allows the user to monitor the state of the 8 digital inputs (refer to the corresponding 'Operation and
Software Manual' for more information about the monitorings).

HIO CONNECTOREXTENSION PORT Unit: [mm]

160

70
.5

0
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The digital inputs switch to ’1’ when a voltage ranging between +12VDC and +28VDC is applied between pins
DIN+ of the corresponding input and GNDext.
The digital inputs switch to ‘0’ when a zero voltage is applied between pins DIN+ of the corresponding input
and GNDext.

2.3.2 Digital outputs

There are 8 opto-coupled digital outputs on the DSO-HIO. A fuse (F1) protects the digital outputs circuit. All the
digital outputs together can deliver maximum 500mA. The K172 parameter of the corresponding position
controller allows the user to change the state of the 8 digital outputs (refer to the corresponding 'Operation
and Software Manual' for more information about the parameters).

To use a digital output, a voltage should previously be supplied to the external auxiliary supply (+Vext). This
voltage should range between +12VDC and +28VDC.

2.3.3 Analog inputs

There are 4 differential analog inputs on the DSO-HIO. To use the analog input, a voltage ranging from
+10VDC to -10VDC must be applied between the corresponding AIN+ and AIN-. M56, M57, M58 and M59
monitorings of the corresponding position controller allows the user to monitor the state of AIN1, AIN2, AIN3
and AIN4 respectively (refer to the corresponding 'Operation and Software Manual' for more information
about the monitorings).

+10VDC � -8192 increments
–10VDC � +8191 increments

Remark: The analog inputs are available only on the DSO-HIO111 model.

2.3.4 Analog outputs

There are 4 differential analog outputs on the DSO-HIO. The maximum amplitude of the output signal between
AOUT+ and AOUT- is ±20VDC (±10VDC between AOUT and GND). Each analog output can sink or source
maximum 4mA.

-8192 � +20VDC between AOUT+ and AOUT-
+8191 � -20VDC between AOUT+ and AOUT-
-8192 � +10VDC between AOUT+ and GND
+8191 � -10VDC between AOUT+ and GND
+8191 � +10VDC between AOUT- and GND
-8192 � -10VDC between AOUT- and GND

The four depths of the parameter K173 of the position controller allows the user to change the value of the 4
analog outputs. K150, K151, K154 to K158 parameters allow the user to select the source monitoring and to
modify the outputs signals (refer to the corresponding 'Operation and Software Manual' for more
information).

Remark: The analog outputs are available only on the DSO-HIO111 and DSO-HIO211 models.

DSO-HIO
DIN+

GNDext

External
  supply

Additional resistor

DOUT

GNDext

+Vext

DSO-HIO
     +Vext
(+12VDC � +28VDC)
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2.3.5 Pin assignment

D-SUB, 37 pins, female

HIO CONNECTOR Pin # Signal Function Interface

1 GNDext External supply input (0V) for the digital outputs

2 GND Position controller internal supply output (0V)

3 AIN1- Differential analog input 1 -

4 AIN2- Differential analog input 2 -

5 AIN3- Differential analog input 3 -

6 AIN4- Differential analog input 4 -

7 AOUT1- Differential analog output 1 -

8 AOUT2- Differential analog output 2 -

9 AOUT3- Differential analog output 3 -

10 AOUT4- Differential analog output 4 -

11 DOUT1 Digital output 1

12 DOUT2 Digital output 2

13 DOUT3 Digital output 3

14 DOUT4 Digital output 4

15 DOUT5 Digital output 5

16 DOUT6 Digital output 6

17 DOUT7 Digital output 7

18 DOUT8 Digital output 8

19 +Vext External supply input for digital outputs +12VDC to 
+28VDC (fuse F1 of 500 mA, limits input current)

20 GNDext External supply input (0V) for the digital outputs

21 AIN1+ Differential analog input 1 +

22 AIN2+ Differential analog input 2 +

23 AIN3+ Differential analog input 3 +

24 AIN4+ Differential analog input 4 +

25 AOUT1+ Differential analog output 1 +

26 AOUT2+ Differential analog output 2 +

27 AOUT3+ Differential analog output 3 +

28 AOUT4+ Differential analog output 4 +

29 DIN1+ Digital input 1 +

30 DIN2+ Digital input 2 +

31 DIN3+ Digital input 3 +

32 DIN4+ Digital input 4 +

33 DIN5+ Digital input 5 +

34 DIN6+ Digital input 6 +

35 DIN7+ Digital input 7 +

36 DIN8+ Digital input 8 +

37 +Vext External supply input for digital outputs +12VDC to 
+28VDC (fuse F1 of 500 mA, limits input current)

1

19

20

37

DSO-HIO
DIN1+
   to
DIN8+

GNDext
MOCD213

F1

DSO-HIO

GNDext

DOUT1
    to
DOUT8

+Vext

MOCD213

BSP450

33 k�

DSO-HIO

AIN+

R

R

C

AIN-
+/- 10V

C

R
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2.4 Cable shielding

The following shield recommendations must be respected to use the DSO-HIO optional board. Simple shielded
cable must be linked to the connector shells on both cable ends. Only full metallic conductive shells connector
must be used. Shield with only aluminum foil (metallized plastic film) is forbidden!. Use only copper braid (85%
covering shield). The shield must entirely cover all wires. 'Pig tails' connections are forbidden! The shield
contact on 360° and a metallic cable clamp is necessary.

Remark: All the cables connected to the position controller must have copper conductors only and an
insulation standing at least 75°C.

Here is an example of good shielding connection:

Here are two examples of bad shielding connections:

Good quality shield
(avoid aluminum foil)

Good shielding
connection

Shield contact on 360° 

Full metallic shell

Metallic cable clamp 

Pig tail with the shield
(or soldered wire)

Bad shielding
connection

Aluminum foil
shielding

Bad shielding
connection
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3. General instruction for installation
3.1 Board installation in a rack module

To install the board in a rack module, the user must follow the following steps:

• Work in an ESD protected environment, ground connected yourself.

• Turn off all the power supplies (main and auxiliary) and wait 10 minutes to allow the internal                       
DC bus capacitors to discharge.

• Unplug all the cables connected to the position controller.

• Unscrew the four front panel flat head screws on the position controller.

• Slide carefully the position controller out of the rack case.

• Set out the opened position controller module in an ESD protected environment.

• Plug the DSO-HIO board on the position controller extension port [a].

• Fix the DSO-HIO board on the 4 long spacers [b] with the 2 M3 nuts [c], 2 M3 screws [d] and 4 rings.

• Fix the DSO-HIO to the front plate, with the two NC4-40 short spacers [e].

Remark: Follow the above-mentioned disassembling steps in the reverse order to put the position
controller back into the rack case.

[c]

[a]

[b]

[b]

[c]

[d]

[d]

[e]

[e] [b]

[b]
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3.2 Board installation in a housed module

To install the board in a housed module, the user must follow the following steps:

• Work in an ESD protected environment, ground connected yourself.

• Turn off all the power supplies (main and auxiliary) and wait 10 minutes to allow the internal                       
DC bus capacitors to discharge.

• Unplug all the cables connected to the position controller.

• Unscrew the four flat head screws [a] on the position controller (2 on the top and 2 under).

• Slide carefully the position controller out of the position controller's case.

[a]

[a]

[a]

[a]
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• Set out the opened position controller module in an ESD protected environment.

• Plug the DSO-HIO board on the position controller extension port [b] (be careful not to bend the pins).

• Fix the DSO-HIO board on the 4 long spacers [c] with the 2 M3 nuts [d], 2 M3 screws [e] and 4 rings.

• Fix the DSO-HIO to the front plate, with the two NC4-40 short spacers [f].

Remark: Follow the above-mentioned disassembling steps in the reverse order to put the position
controller back into its case.

[e]

[b]

[c]

[c]

[f]

[f]

[c]

[c]

[d]

[e]

[d]
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4. Service and support

For any inquiry regarding technical, commercial and service information relating to ETEL products, please
contact your ETEL representative:

The technical hotline, based in ETEL's headquarters, can be reached:

• by phone: +41 (0)32 862 01 12.

• by fax: +41 (0)32 862 01 01.

• by e-mail: support@etel.ch

All marketing and technical documentation as well as firmware and software can be downloaded from ETEL's
web site: www.etel.ch. ETEL organizes training courses for customers on request, including theoretical
presentations of our products and practical demonstrations at our facilities.

HEADQUARTER / SWITZERLAND AMERICAS AUSTRIA (Representative)

ETEL S.A.
Zone industrielle
CH-2112 Môtiers

Phone: +41 (0)32 862 01 00
Fax: +41 (0)32 862 01 01

E-mail: etel@etel.ch
http://www.etel.ch

ETEL Inc.
333 E. State Parkway

US - Schaumburg
IL USA 60173-5337

Phone: +1 847 519 3380
Fax: +1 847 490 0151

E-mail: info@etelusa.com

I+L ELEKTRONIK GmbH
Vibrütteweg 9

AT-6840 Götzis
Phone: +43 55 23 645 42
Fax: +43 55 23 645 424

E-mail: b.hoerburger@iul-elektronik.at

FRANCE GERMANY GREAT-BRITAIN

ETEL S.A.
Carré Haussmann

4 allée du Trait d’Union
FR-77127 Lieusaint

Phone: +33 (0)1 60 60 20 92
Fax: +33 (0)1 60 02 26 38

E-mail: etel@etel.fr

ETEL GmbH
Schillgasse 14

DE-78661 Dietingen
Phone: +49 (0)741 17453-0
Fax: +49 (0)741 17453-99
E-mail: etel@etelgmbh.de

HEIDENHAIN (GB) Ltd.
200 London Road, GB - Burgess Hill,

West Sussex RH 15 9RD
Phone  +44 (0)1444 247711

Fax  +44 (0)1444 870024
E-mail: sales@heidenhain.co.uk

ISRAEL (Representative) ITALY KOREA

MEDITAL COMOTECH Ltd.
7 Leshem St. - 3rd floor

PO Box 7772 - Ramat Siv
IL-49170 Petach Tikva

Phone: +972 3 923 3323
Fax: +972 3 923 1666

E-mail: comotech@medital.co.il

ETEL S.A.
Piazza della Repubblica 11

IT-28050 Pombia
Phone: +39 0321 958 965

Fax: +39 0321 957 651
E-mail: etel@etelsa.it

HEIDENHAIN KOREA Ltd.
2F Namsung Plaza

(9th Ace Techno Tower), 345-30, 
Gasan-Dong, Geumcheon-Ku,

Seoul, Korea 153-782
Phone  + 82 2 2028-7430

Fax  +82 2 2028-7431
E-mail: info@heidenhain.co.kr

SINGAPORE SPAIN (Representative) SWITZERLAND

ETEL MOTION TECHNOLOGY
(SINGAPORE) PTE. LTD.

51 Ubi Crescent,
Singapore 408593

Phone : +65 6742 6672
Fax : +65 6749 3922
E-mail: info@etel.sg

Farresa Electronica, S.A.
C/ Les Corts, 36 bajos
ES-08028 Barcelona

Phone: +34 93 409 24 93
Fax: +34 93 339 51 17

E-mail: farresa@farresa.es

ETEL S.A.
Zone industrielle
CH-2112 Môtiers

Phone: +41 (0)32 862 01 33
Fax: +41 (0)32 862 04 12
E-mail: sales@etelsa.ch

TAIWAN THE NETHERLANDS

HEIDENHAIN CO., LTD.
No. 29, 33rd road,

Taichung Industrial Park
Taichung 40768, Taiwan, R.O.C.

Phone : +886 4 2358 8977
Fax : +886 4 2358 8978
E-mail: service@etel.tw

ETEL B.V.
Copernicuslaan 34
NL-6716 BM Ede

Phone: +31 (0)318 495 200
Fax: +31 (0)318 495 210 

E-mail: etel@etelbv.nl
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