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Notice

The information contained in this document is subject to change without notice.

DEWETRON elektronische Messgeraete Ges.m.b.H. (DEWETRON) shall not be liable for any errors
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Tel.: +43 316 3070 Tel.: +1 401 284 3750
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Safety instructions

Safety symbols in the manual

Indicates hazardous voltages.

WARNING Calls attention to a procedure, practice, or condition that could cause bodily
injury or death.

CAUTION Calls attention to a procedure, practice, or condition that could possibly cause
damage to equipment or permanent loss of data.

WARNINGS

The following general safety precautions must be observed during all phases of operation, service, and
repair of this product. Failure to comply with these precautions or with specific warnings elsewhere in this
manual violates safety standards of design, manufacture, and intended use of the product. DEWETRON
Elektronische Messgeraete Ges.m.b.H. assumes no liability for the customer’s failure to comply with these
requirements.

All accessories shown in this document are available as option
and will not be shipped as standard parts.



Safety instructions

Safety instructions for all DEWETRON DAQ boards
The DEWETRON data acquisition boards may only be installed by experts.

Read your manual before operating the board.
Observe local laws when using the board.

DO NOT operate the product in an explosive atmosphere or in the presence of flammable gases or
fumes.

DO NOT operate damaged equipment: Whenever it is possible that the safety protection features built
into this product have been impaired, either through physical damage, excessive moisture, or any
other reason, REMOVE POWER and do not use the product until safe operation can be verified by
service-trained personnel. If necessary, return the product to a DEWETRON sales and service office
for service and repair to ensure that safety features are maintained.

Keep away from live circuits: Operating personnel must not remove equipment covers or shields.
Procedures involving the removal of covers or shields are for use by service-trained personnel only.
Under certain conditions, dangerous voltages may exist even with the equipment switched off. To
avoid dangerous electrical shock, DO NOT perform procedures involving cover or shield removal
unless you are qualified to do so.

DO NOT try to service or adjust the board.

DO NOT substitute parts or modify equipment.

Before opening the instrument or computer (experts only) disconnect power!
Don’t touch internal wiring (electrostatic damage is possible).

Don’t use higher supply voltage than specified!

Use only original plugs and cables for harnessing.

Safety of the operator and the unit depend on following these rules.

Using the board for medical applications only at owner’s risk

DE-M061104E - DEWE-ORION-1616-50x « Technical Reference Manual ¢ Printing version 1.1.7 « April 29, 2013 7



General System Information

Environmental Considerations

Information about the environmental impact of the product.

Product End-of-Life Handling
Observe the following guidelines when recycling a DEWETRON system:

System and Components Recycling

Production of this components required the extraction and use of natural resources. The substances
contained in the system could be harmful to your health and to the environment if the system is improperly
handled at it's end of life! Please recycle this product in an appropriate way to avoid an unnecessary pollution
of the environment and to keep natural resources.

This symbol indicates that this system complies with the European Union’s requirements
according to Directive 2002/96/EC on waste electrical and electronic equipment (WEEE).
Please find further informations about recycling on the DEWETRON web site
www.dewetron.com

Restriction of Hazardous Substances

This product has been classified as Monitoring and Control equipment, and is outside the scope of the
2002/95/EC RoHS Directive. This product is known to contain lead.



DEWE-ORION-1616-50x

1 Introduction

1.1 Key features
16 simultaneous analog inputs (one ADC/channel)
500 kSamples/sec per channel
Four input ranges from +1.25Vto £10 V el
Single ended inputs with remote sense
Two 32-bit synchronous counter/encoder
16 synchronous digital inputs
8 digital outputs
RS-485 interface

Options:
Two high speed CAN 2.0B controllers
8 additional counter/encoder or 32 TTL inputs (ORION-1616-502)
8 additional counter/encoder or 32 inputs adjustable trigger levels (ORION-1616-504)

1.2 How to use the manual
In Chapter one you find an overview about the card-types and possibilities of configurations.
Chapter two explains how to install the card and connect the sensors.
The ADC conversion and the counter-functions are described in chapter three.
All specifications are listed in chapter four.

1.3 Overview

The DEWE-ORION-1616-50x series expands the simultaneous sample A/D-boards from DEWETRON. Even
the standard version offers already 16 analog input channels, two 32-bit counter/encoder inputs and 16
digital inputs - 8 of them can also be used for outputs. The onboard RS-485 interface controls DEWETRON
signal conditioning amplifiers and can directly acquire data from PAD/EPAD series modules.

For guaranteed synchronous data acquisition with the analog inputs, the DEWE-ORION-1616-50x offers 2
high speed CAN interface channels as an option. The boards can be expanded with 8 additional 32-bit coun-
ter/encoder channels.

Analog input Max. sampling Digital input . . Counter Counter
Model Digital /O Ext. Clock Ext. Trigger Encoder Encoder CAN
channels rate / channel channels
TTL ADJ
DEWE-ORION-1616-500 16 500 kS/s 2 (8% 8 1 1 2 - -
DEWE-ORION-1616-501 16 500 kS/s 2 (8% 8 1 1 2 - 2
DEWE-ORION-1616-502 16 500 kS/s 10 (40%) 8 1 1 2+8 -
DEWE-ORION-1616-503 16 500 kS/s 10 (40%) 8 1 1 2+8 - 2
DEWE-ORION-1616-504 16 500 kS/s 10 (40%) 8 1 1 2 8
DEWE-ORION-1616-505 16 500 kS/s 10 (40*%) 8 1 1 2 8 2
* Without using counter inputs
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DEWE-ORION-1616-50x

Options:
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ORION-0816-SYNC option ORION-CAN-PANEL DEWE-1616-CB16-BNC: DEWE-CAN-CAB-2
synchronisation of PC based 9-pin DSUB connectors for CAN 16 channel connector box for 2 channel CAN adaptor
instruments with DEWE-ORION- channel 0 and 1 easy sensor connection
xx16 cards

1.4 Requirements for using the DEWE-ORION-1616-50x
To install and use the DEWE-ORION-1616-50x device you need:
PC with one free PCI slot
WINDOWS 2000 or XP operating system
DEWE-ORION-1616-50x board

DEWE-ORION-1616-50x Technical Reference Manual
(shipped with the board or available on www.dewetron.com or ftp.dewetron.com)

Device driver (shipped with the board)

Recommended options (not shipped with the board):

Signal connection (e.g. BNC connector box ORION-CB16-BNC)
DEWESoft 6 (or higher) or other application software

1.5 Unpacking

Transport and store the DEWE-ORION-1616-50x in the antistatic plastic package (ESD packaging), where
it was originally packed in. Otherwise the device may be damaged by electrostatic discharge. The unpack-
ing and the mounting in your computer should be done in an electrostatic protected area. Don’t touch the
exposed pins of the connectors! Inspect the device for loose components or other sign of damage before
mounting it. Don’t install a damaged device into your computer.

Page 10



DEWE-ORION-1616-50x

2 Using DEWE-ORION-1616-50x

2.1 Hardware installation

Shut down your computer and remove power. Install the board into your computer in correspondence with
the instructions in your PC manual. When you have finished the hardware installation and boot up your

computer, the operating system will alert that it found a new hardware. Chancel the windows hardware-driver
wizard.

Insert the DEWE-System DVD shipped together with the board into your DVD drive (for example D:\) and
start the following executable file: D:\Install\Drivers\6 _DaqgBoards\Dewetron\OrionDAQ\OrionSetup.exe. After
the installation you have to reboot the system.

Dewetron Driver Install-Wizard v1.3

P

P DEV/ETRON 3

' Instal If you want ta instal
DEWWE-ORIOMN-DAL Board Drivers on your computer,
select this “Install” menu.

E e | ™ Uninstall If you want ta uninstall
£ the installed DEWE-ORION-DAQ Board Drivers on vour computer,

select this “Uninstall” menu

ron Driver Install-Wizard v1.3

y—ls | Welcome to the Install-Wizard
Select LCancel | B
!'

The Install-Wizard will install DEWE-CRIOM-DAQ Board Driver on
your computer. To continue, dick Mext.

First, the Board(s) must be installed on your computer.

"

PFOEVWETRON 3

| Mext = Cancel

Dewetron Driver Install-Wizard v1.3

Ready to Install the Driver I e
" DEV/ETRON 3

If you want to review or change any of your installation settings, didk Back. Clicdk Cancel to
exit the wizard,

The wizard is ready to begin installation

Current Settings:

[ ORIOMN-1616 Driver ] A
- Orion1616.inf E
-PCIWEM_11728DEV_00048SUBSYS_A41000008REV_23 3

[ ORION-DSA Driver ]
- OrionDsa.inf [v]

< Back | Install Cancel |
Dewetron Driver Install-Wizard v1.3

Install-Wizard Completed

The Install-Wizard has successfully installed DEWE-ORION-DAQ
Board Driver. Click Finish to exit the wizard.

Result Log:

ORIOM-DSA Driver: Installing failed. ES
EnumDevicelnfo faiure: (0x00000103)

ORIOM-1616 Driver: Successfully installed.

ORIOM-1624 Driver: Installing failed.
EnumDevicelnfo faiure: (0x00000103)

(]
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DEWE-ORION-1616-50x

2.2 Software installation
2.2.1 DEWESoft installation

If the installation software doesn’t start when you insert the DEWE-System DVD into the computer, start it

manually by clicking on the ShelExec.exe file on the DVD or navigate to “HTML” and start the index.html.
Follow the instructions of the installer.

s
AT Rerisenbing Doko foguisilion

DRIVER
DEWETRON System DVD

SOFTWARE

TOOLS

b
=
(=
.
I~ MAHUALS
= VIDEOS
=

BROWSE

wersion information
Wersion: 703 &
Releazed: DB/2011

GG, Pe-imtenbing Dol Auquisition o M D

Gonral TAN | Aulometwe | P b Enersy|  Aeroapace | Transporlation
|~ DRIVER v
|~ SOFTWARE DEWESoft
# DEWESoft
* DEMETrans

- TOOLS
= MANUALS

= VIDEDS

~ BROWSE

.
.
.
.
.
.
.
DEWESoft 7
[ DEWESOFT T INSTALLER ’\
[ B
DEWESGoft 6 \'/
.
I DEWESOFT 6 INSTALLER .
.
DEWESoft Manuals .
.
> MANUALS .

Index von file:////filer/SystemDVD/System DVD/Install/Software/DEWESoft?

_" In den Gbergeordneten Ordnerwechseln .

Name f:\\\ Gri:il}..é Zuletzt verandert
[ DEWESoft_FULL_7_0 Jexe ( )) 134148 KE 28022011 081352
[ Plugin_Bathtan AN J//” . 09.11.2010 17:48:44
[ Plugin_crPapz e, K ° 21122M0 005D
[ Plugin_FP&D-BASE-2 *., . 22112000 1447:54
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DEWE-ORI

The install shield wizard will simplify the installing procedure.

DEWESoft 7.0.2 Full Installer Build{101005)

‘Welcome to the InstallS hield Wizard for
DEWESoft 7.0.2

The InstallShield Wizard will install DEWESoft 7.0.2 on
your computer, Ta continue, click Net

7 N

—
X

DEWESoft 7.

Full Installer Build{101005)
License Agreement

Please read the fallawing licerse agresment carefull.

END-USER LICENSE AGREEMENT FOR DEWESOFT SOFTWARE

IMPORTANT - READ CAREFULLY:

This End-User License Agreement (hereinafter: EULA) is = legal agieement betwesn pou
(sither an individual or & singls eniity) and DEWESoft d o.o. for the DEWES oft Software
ihat accamparies this EULA , which includes camputer software and may include
associeted media, printed materials, “oniine"” or slectionic documentation (hereinafter
DEWESeft saffware],

YOU AGREE TO BE BOUND BY THE TERMS OF THIS EULA BY INSTALLING,

v

(®) | accept the tems of the license agreement

()1 da not accept the terms of the license agreement

A

ON-1616-50x

X

¢Back || Mew> ] [ cancel

Select the needed options you want

DEWESofi 7.0.2 FullInstaller Build{101005) DEWESoft 7.0.2 Full Installer Build{10100%)

Setup Type

Select the setup type that best suits your needs.

Set the type of setup you prefer fo install DEWESoft 7.0.2

DEWESoft Measurement Linit
“windows Standard

Deserption

This willinstall Dewesc
highest performance a
safety. The suggested
procedure is to have all
on the second partition y
separated fram system p.
Therefore in this installati
Dewescit binarles, setup:
as the data folder is in the
falder.

e e

to install and enter your information.

Choose Destination Location

Select folder where satup will install files.

Setup willinstall DEWE Soft 7.0.2 in the following folder.

DEWESoft 7.0.2 Full Installer Build(101005)

Customer Information
Please enter yaur information.

User Name:

To installta this folder, click Next. To install to a different folder, click Browse and se

|DEWETRON |

anather folder.

User Location:

[4

Destination Folder

D:ADEWE Softrs

Brows

e e

<Back L Mew> ] [ Cancel

Select the features you want to install and start the installation.

DEWESoft 7.0.2 Full Installer Build{101005) DEWESoft 7.0.2 Full Installer Build{(101005)

Select Features
Select the options you want to instal

Select which options to install for DEWE Soit.

[/ DEWES oft Dption MET addans Description

Installs option MET add
remote cantiol or cascal
several machines via eth

e e [

Select Features

Select the options you want ta install. The wizard

Select your language preference far DEWESaft

If yau want
the wizar

Ergieh
[] Cestina

[7] Chinese

I ] Deutsch

| ] Francais

] Italiana

[ ]Japan

[] Korean

[ Nederlands

Description
This will st DEWESoft
language Englishlintein.
and sets the Character
Standard(Default).

()

e

DEWESoft 7.0.2 FullInstaller Build{101005)

Ready to Install the Program

Click Install ta begin the installation.

A

ta review o1 change any of your installation settings. click Back., Click Cancel ta et

is ready to begin instalation

<Back ]| Instal | [ Cancel

DEWESoft 7.0.2 Full Installer Build(101005)
Setup Status

The InstallShield Wizard is instaling DEWESoft 7.0.2

Irestaling DEWESoft standard files are installing ..,
DADEWESoftFAB N 7_DWDEWE soft exe

DEWESoft 7.0.2 Full Installer Build{101005)

A

InstallShield Wizard Complete

The InstallShield ‘wizard has successhully installed DEWE Soft
7.0.2. Click Finish to exit the wizard

DE-M061104E - DEWE-ORION-1616-50x « Technical Reference Manual ¢ Printing version 1.1.7 « April 29, 2013
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DEWE-ORION-1616-50x

Now DEWESoft is installed on your computer. The software creates some directories on your harddisk.

You can start the software in the Windows start menu or use the icon created on your desktop. For more
information about the DEWESoft installation please refer to the DEWESoft Software Users Manual.

To modify the hardware settings, select System - Hardware setup in the menu. Select DEWETRON DAQ at
the analog device selection field and enter your username, user location and registration code. You can find
them in your DEWESoft licence agreement. Be aware that the licence is always related to the hardware.

CAN || GP3 || Yideno || Math || Timing || Alarms & Events || Analog out || MET || Plugins || Reagistration |

Analog device

Amplifiers

Mo A/D hardware

<

Mo AJD hardware

Dewetron DSA

Mational inskruments M
Spectrum

Daka Translation
DEWESoft |USE
Rogalag2

&udio card

Eok 4447

|No intetface W |

Mumber of Al channels

|16

Murber af CNT channels

CNT Eyvpe

1}

Murmber af DI chan
u]

[ carfig made

Regiskration skatus

Hardware setup
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! | CAR || GPS || ‘ideo || Math || Timing || Alarms & Events || Analog out || MET || Flugins || Registration |

Analog device Amplifiers

Additional PAD modules

[

|Dewetr0n DA |Ori0n onboard

v| |D v|

| amnplifier

gt L=
Card FOUND AC-M amplifiers

Driver version: 1.0, 0. 83

DAQ-P amplifiers
| M5 adapters/TEDS sensors
[l ca-cru

Dewetron DAG hardware

Device information
Sh {Cal. date)

hinl Marne Sample rate | AL channels ;AI referenced |

ﬁ6&’16#]-'1é'i'é-i'n"u'u"'i'b'n'h'u'd'n_"i’é’(’isms) o SENSE /15500001 (2011/10f10) O

Registration skatus

CHT

Forget PAD if not Found

exk. clock : |Risinge edge
ext. clock divider : |1 E
ext. tHader | |picinge edge v

DI |(OutCh: Extl;Ext2;Exty

- 'D - i\-‘ideo; C.ﬁl.\-l.;_off |



DEWE-ORION-1616-50x

2.3 Connecting signals

2.3.1 Naming

In multiple board systems a clear defined channel name structure is important to avoid inconstancy in the
channel connection. Usually analog input channels are just named in a row. Therefore at a 3 board system
the channels are named from CH 0 to CH 47. Due to the flexible structure of the digital and counter inputs
the naming in a row is not possible. That's why each input at the ORION base board (code letter B) and also
at the expansion board (code letter E) gets a channel prefix name like shown in the example below for a two
board system.

Following block diagram explains the naming:

Multi board system

ORION-Base-board 0

Source BO_CNTO, Gate BO_CNTO, Aux BO_CNTO
Source BO_CNT1, Gate BO_CNT1, Aux BO_CNT1
BO_DIO to BO_DI15

ORION-Expansion-board 0

Source E0O_CNTO, Gate EO_CNTO, Aux EO_CNTO
Source EO_CNT1, Gate EO_CNT1, Aux EO_CNT1
EO_DIO to EO_DI31

ORION-Base-board 1

Source B1_CNTO, Gate B1_CNTO, Aux B1_CNTO
Source B1_CNT1, Gate B1_CNT1, Aux B1_CNT1
B1_DIO to B1_DI15

ORION-Expansion-board 1

Source E1_CNTO, Gate E1_CNTO, Aux E1_CNTO
Source E1_CNT1, Gate E1_CNT1, Aux E1_CNT1
E1_DIO to E1_DI31

Source BO_CNTO: Is the source input of CNTO on ORION-Base-board 0
E1_DI5: Is the fifth digital input on ORION-Expansion-board 1

DE-M061104E - DEWE-ORION-1616-50x « Technical Reference Manual « Printing version 1.1.7 « April 29, 2013 Page 15



DEWE-ORION-1616-50x

2.3.2 Connectors

The schematic shows the pin assignment of the input
connector. A standard 68-pin high density female type with
0.05 inch pin distance can be used for the signal connection.

The £15 V output is able to supply up to 50 mA (2 W). The
supply is protected against short circuits. Overloading this
output may cause an overheating of the DEWE-ORION-1616-
50x and lowers the signal quality. The +5 V output can supply
up to 500 mA.

ORION base board connector
(68-pin amplimite series)

2.3.2.2 Adapters for base board

For easy access to the digital and counter inputs
DEWETRON instruments are equipped with a DB37
connector for board 0. Also all hardware synchronisation
signals (for example clocking the camera, syncronisation
external 3rd party hardware, external trigger...) are
available on this connector.

Page 16

Digital
Input

Bx_DI 8
Bx_DI 9
Bx_DI 10
Bx_DI 11
Bx_DI 12
Bx_DI 13
Bx_DI_14
Bx_DI 15

Digital
Input

Bx_DI 8

Bx_DI 9
Bx_DI 10
Bx_DI 11
Bx_DI 12
Bx_DI 13
Bx_DI 14
Bx_DI 15

Bx_DI 0
Bx_DI 1

Bx-DI 2

+15AV
AGND
AGND
AGND
AGND
AGND
AGND
AGND
AGND
AGND
AISENSE2
AGND
AGND
AGND
AGND
AGND
AGND
AGND
AISENSE1

3522
36==
37==
3g=e
39==
40==
41==
42==
43==
44==10
45==11
46==12
47==13
48==14
49==15
50==16
51==17
52==18
53==19
54==20
55==21
56==22
57==23
58 ==24
59 ==25
60==26
61==27
62==28
63==29
64==30
65==31
66==32
67==33
68==34

©00~NDUHAWN

— -15AV
— AGND
— AGND
— CH15+
— CH14+
— CH13+
— CH12+
— CH11+
— CH10+
— CHO+
— CH8+
— CH7+
— CHeé+
— CH5+
— CH4+
— CH3+
— CH2+
— CH1+
— CHO+
— AGND

— Gate Bx_CNTO
— Aux Bx_CNTO

— Gate Bx_CNT1
— Aux Bx_CNT1
— RS-485A
— RS-485B

— EXT_CLK
[— EXT_Trigger
— EXT_CLK1
— EXT_CLK2

68-pin Amplimite series
(AMP: 174339-5) SCSI I

Counter
Input

Bx_DO 0 —

Bx_DO 1 —

Bx_DO 2 —

Bx_DO 3 —

Bx_DO 4 —

Bx_DO 5 —

Bx_DO 6 —
Bx_DO7 —]
EXT_CLK —
RS-485A —
EXT_Trigger —
Source Bx_CNTO —
Gate Bx_CNT0 —
EXT_CLK2 —

Aux Bx_CNTO —
Bx_DI3 Source Bx_CNT1 —
EXT_CLK1 —
+5DV —
+5DV —

Counter
Input

'1.\

2e ©20 |—DGND

e 21 }—DGND

de 22 I— DGND

5e 23— DGND

e 24 }— DGND

7e 25— DGND

ge 26 |— DGND

9e 27 |— DGND

10e ©28 I— DGND

e 29 — RS-485B
120 30 }— DGND

13e ©31 |— Gate Bx_CNT1
140 032 |— Aux Bx_CNT1.
150 *33—-

160 *34 I

170 035 }—RES*

180 36 |— DGND
w—DGND

37-pin SUB-D connector

Digital
Input

— Source Bx_CNTO Bx_DI 0

Bx_DI 1
Bx_DI 2

[— Source Bx_CNT1 Bx_DI3

Bx_DI 4
Bx_DI5

Bx_DI 6
Bx_DI7

Digital
Input

Bx_DI 4
Bx_DI5
Bx_DI 6
Bx_DI7
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Optional ORION-CNT2-LEMO

As an option (ORION-CNT2-LEMO) the two counters can be also wired to a 7-pin female lemo connector for

direct connection of encoders or any other counter channel source.

Source Bx_CNT(n)

: Aux_Bx_CNT(n) 1 (75
: Gate Bx_CNT(n) 2 5
Power GND 3 4

+12'V (max. 500 mA) 7-pin female LEMO connector

Signal GND EGG1B307CLL

1
2
3
4:
5: +5V (max. 500 mA)
6.
7
n .. channels 0 to 1 of counter board

Optional ORION-BASE-DI-ISO

Digital Counter

Digital
Input

Ex_DIO

Ex_DI 3
Ex_DI4

Ex_DI7
Ex_DI 8
Ex_DI 9

Ex_DI 14
Ex_DI 15
Ex_DI 16

Ex_DI 19
Ex_DI 20

L — Source Ex_CNT4 Ex_DI 23

Ex_DI 24

— Source Ex_CNT3 Ex_DI 27

Ex_DI 28

. . . . L . Input Input
Some applications require isolated digital inputs.
This can be achieved with the option ORION- —~——
BASE-DI-ISO. All inputs are isolated from the B0 sorcedono Y 2o s20p—ro0
. . - —= 21— mn-(i1)
input to the ORION board but also isolated i [ogpy?] B
between each other. BxDI4 Gate Bx ONTI —| 59 :53 o9
Bx DI5  AuxBx CNT1—] 6@ 4 In-0O14)
o DI6 B ©25—In- (DI 5)
o Dl7 I s ©26 |— In- (DI 6)
Bx DI 8 — ge *27f—n0@7
Bx DI 9 —J10e °28)— @9
Bx_DI 10 —11e 29— @9
B;Dm B PP 030 |— In- (DI 10)
Bx DI 12 130 31— @
Bx_DI 13 —J14e 32— @12
. . - o ®33—In-(O113)
*) 12V only available on instruments! N.c. on Bl R ey B
DEWE-5x-PCl-xx expansion systems. o 7. e
. *1*25\/‘{:‘13:/'37*DGND
2.3.2.3 Connectors for TTL counter expansion:
Counter expansion
The DEWE-ORION-1616-500 can be expanded with Dfﬁ,ifﬂ: Coltl:;z; ﬁ‘mﬂer
8 additional counters or 32 digital inputs with TTL
. . - GND —f 35== 1}— +5V -
input level. These boards are named with - GND —] 36== 2 Source Ex CNTO -
- RS-485A —] 37== 3}— Gate Ex_CNTO
DEWE-ORION-1616-502 (without CAN) or : RS 3eos i Eeus
DEWE-ORION-1616-503 (with CAN) L A = T S -
. . . . . - GND —{ 42== 8}— Gate Ex_CNT1
The pin assignment is shown in the schematic: - GND —J43== of— Ex Outf
Ex_DI 2 - —] 45==11f— GND
- GND —] 46=="12}— -
Ex_DI5 - — 47==13f— -
Ex_DI 6 - —] 48==14}— GND
- GND —] 49==15}— -
- GND —{ 50==16f— -
Ex_DI10 Gate Ex_CNT7 —f 51==17— Aux Ex_CNT7
Ex_DI 11 S Ex_CNT7 —f 52==18f— GND
ORION expansion board connector E))((:DI 12 e B 53==19}— GND
-DIi imi i Ex_DI 13 Aux Ex_CNT6 —] 54==20f— GND
(68-pin amplimite series) 3 oND —] 550m21|— Gate Ex CNT6
- GND —] 56==22f— Source Ex_CNT6
Ex DI 17 Aux Ex_CNT5 —] 57==23}— -
Ex DI 18 Gate Ex_CNT5 —] 58==24f}— GND
- GND —] 59==25— S Ex_CNT5
Ex DI21  Aux Ex CNT4 —| 60==26}— - ouree =
Ex _DI22 Gate Ex_CNT4 —] 61==27f}— GND
- GND —] 62==28
Ex_DI 25 Aux Ex_CNT3 —] 63==29— -
Ex _DI26 Gate Ex_CNT3 —] 64==30f— GND
- GND — 65==31
Ex_DI 29 Aux Ex_CNT2 —] 66==32— -
Ex _DI30 Gate Ex_CNT2 —] 67==33f— GND
- GND —] 68==34

Digital expansion Ex

68-pin Amplimite series
(AMP: 174339-5) SCSI I

DE-M061104E - DEWE-ORION-1616-50x « Technical Reference Manual ¢ Printing version 1.1.7 « April 29, 2013
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2.3.2.4 Signal connection for TTL counter expansion

Without any option the counter or digital inputs are wired to a 68 pin female connector on DEWETRON
instruments. An easy sensor connection possibility is given with ORION-CB-CNT8 connection box.
For direct connection of the sensor to the instrument various options for counter panels are available:

ORION-DIO-PANEL-1
These panels should be used if mainly counter/encoder signals will be measured. All eight counters are
wired to 7-pin Lemo connectors and Ex_DI 0 to Ex_DI 15 are connected to a DB37.

ORION-DIO-PANEL-2
All 32 digital inputs are wired to two DB37 connectors. Ex CNT 0 and Ex_CNT 1 are connected to a 7-pin
Lemo. Therefore this panel is suitable if mainly standard digital inputs are requested.

ORION-DIO-PANEL-3
This option is similar to Panel-2 except the digital inputs are galvanically isolated. The two counter inputs are
not isolated.

Non isolated DB37 pinout for ORION-DIO-PANEL-1 and ORION-DIO-PANEL-2:

Digital Counter Digital Counter

Input Input Input Input
Ex DIO ] -1.\.20 L DGND Ex D16 ] -1.\-20 — DGND
Ex_DI1 — 2 021 |— oono Ex DI17  AuxEx CNTs—| 2@ 021 |— peno
Ex_DI2 —1 3e e22— oono Ex_DI18 Gate_Ex CNTs —f 3@ 022 | peno
Ex_DI3 — 4e 023 — o Ex_DI 19 Source Ex_CNT5 — 4e 23— peno
Ex_DI4 —] 5 024 |— oo Ex_DI 20 -—] 2° 024 }— penp
Ex_DI5 — 6e 025 |— peno Ex_DI 21 AuxEx_CNT4 — 6@ 025 — beno
Ex DI6 — 7, 26 |— ocno Ex DI22 Gate Ex CNT4A—] 7@ 26 |— penp
Ex DI 7 — 8e 027 |— benp Ex_DI23 Source Ex CNT4——] 8@ 27— obeno
Ex DI8 ] 18: 028 |— peno Ex D24 T 18: 28 |— benp
EXDI9  AwEX ONT? — 199 29[ —cemo BcDIZ5 - AuEx ONTS 110 ©29f—openo
Ex_DI10  Gate_Ex_CNT7 30 |— oeno Ex_DI26  Gate_Ex_CNT3 30— borno
Ex DI Source Ex CNT7 — 12/ 31— oeno Ex_DI27 Source Ex CNT3 — 120 31 |— oo
Ex_DI 12 ] 13: 032 |— ponp Ex DI 28 T2: :]]i: 32 |— benp
EDI13  AuxEx ONTE —] 142 o33]—com Ex D29 AuxEx GNT2 ] 150 33 —DpcnD
Ex D14  Gate Ex CNTS po4ry IO Ex_DI30  Gate Ex_CNT2 034 |— peno

Ex DI15 Source Ex CNTe —] 16@ 35 Ex_DI31 Source Ex CNT2 — 16@ 35—
- —7 36 :-DGND ) . *36 —-DGND
1+25v\:: 18: ®37 j—DbeNp i +1+25v\f: :118: *37)—pene
Ex_DIO .. DI15 Ex_DI16 .. DI31
37-pin female SUB-D connector 37-pin female SUB-D connector

*) 12V only available on instruments! N.c. on DEWE-5x-PCI-xx expansion systems.
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Isolated DB37 pinout for ORION-DIO-PANEL-3

Digital Counter Digital Counter
Input Input Input Input

In+ (DI 0) —] -10\ In+ (DI 16) ] -10\
In+ ©11) .—] 2e 20— InExDi0) O puxex onts —] 20 $20 [ Im(EXDIE)
in+ 012) — 3e 02T mEDi) I+ (0118)  Gate Ex oNTs —] 3 $21 [ ImEXOUD
In+ 013) —] 40 B[O I+ (0119) Source x oNTs —] 4@ $22 [ IM(EONY
In+ (DI 4) —] 50 *23|— nEDIy) In+ (DI 20) T . 5e *23—!m(EDI9)
In+ (D1 5) — 6o 24— m(ExDi9 e O121)  Auxex onta—] e ®24 [ ! &P
In+ (DI 6) —] 7e B mExDIy I+ (0122)  Gate_ex_onTa —] 7 020 [ Im (D12
I (017) —] 8o B/ DO In+(0129) Source Ex_oNT4—] 8o $28 [ Im(ExD12)
In+ (DI 8) 1 ge °27Tf—mExDI7) In+ (DI 24) - _ 4 ge 27— n(ExDI2
In+(DI9)  AuxEx_CNT7 —f10® ®28 f— In-(Ex DIg) In+(DI25)  AuxEx CNT3—{ 10® 028 f— In- (Bx.DI24)
In+ (DI10)  Gate_£x oNT7 —J 110 29 [~ Im(Ex.DI9) I+ (D126)  Gate £x oNT3 —] 110 29— I"(ExDI29)
In+ (01 1) Source Ex oNT7 —f 120 ©30 [ I (Ex.0110) I+ (D127) ource £x_cNT3 —] 120 30 f— I (Ex.D120)
In+ (DI 12) - — 430 ©31f— mn-ExDIM) In+ (DI 28) - __l430 ®31f—mExDI2)
In+(DI13)  AuxEx CNT6 —f 14 ® 32— In-(Ex DI 12) In+(DI29)  AuxEx CNT2— 14 @ *324— :n' (Ex’g: 28)
In+ (Dl 14)  Gate Ex CNT6 —] 15@ 33 | In-(Ex DI 13) In+(DI30)  Gate Ex CNT2—f 15@ *33— In- (EX’DI 32)
In+ (DI'15)  Source Ex_CNT6 —] 16 ® 034 f— In- (Bx_DI 14) In+ (DI31) Source Ex CNT2—] 16 @ @34 f— In-(Ex| )

R - I Pras ©35 — In- (Ex_DI 15) ’ 7 I P 035 |— - (ex_Di131)

36— - 036 — -
wsv—y18e ° +sv—7]18e
12y —] 190 ©37J— peno +12v'_w_DGND
Ex _DIO .. DI15 Ex_DI16 .. DI31

37-pin female SUB-D connector

37-pin female SUB-D connector

*) 12V only available on instruments! N.c. on DEWE-5x-PCI-xx expansion systems.

Counter/Encoder connector for all panel options

: Source Ex_CNT(n) 7
: Aux_Ex_CNT(n) 1 6
: Gate Ex_CNT(n) 2 5

Power GND 3 4

+5 V (max. 500 mA)

+12 V (max. 500 mA)

: Signal GND

.. channels 0 to 1 of counter board

7-pin female LEMO connector

1
2
3
4.
5:
6.
z EGG1B307CLL

DE-M061104E - DEWE-ORION-1616-50x « Technical Reference Manual ¢ Printing version 1.1.7 « April 29, 2013
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2.3.2.5 Connectors for adjustable counter expansion

Counter expansion
The DEWE-ORION-1616-500 can be expanded with Dligm Comgz; ﬁm;ter .?,‘,‘,’L‘?'
8 additional counters or 32 digital inputs with differen- ) e O )
tial input, adjustable trigger inputs and programmable - InEx ONTO —{36=c 2f— Source B CNTO -
. . - ~ — 37== 3}— Gate Ex
AC/DC coupling. These boards are named with - RS-4858 —| 38== 4] — Reserved
- GND —] 39== 5}— Ex_Out0
DEWE-ORION-1616-504 (without CAN) or D Mot 422 S Sourermaonm -
DEWE-ORION-1616-505 (with CAN) : &no o o Ecoat
Ex_DI1 - — 44==10f— - Ex_DI O
The pin assignment is shown in the schematic: ExDi2 P Do B Dl
Ex_DI5 — 47==13}— - Ex_DI 4
Ex_DI6 - —] 48==14F— GND -
. - GND —] 49==15)— - Ex_DI7
ORION expansion board connector GND —{ 50==16}— Ex_DI8

Ex DI10 Gate Ex CNT7 —] 51==17}— AuxEx CNT7  Ex DI9
Ex_DI 11 Source Ex_CNT7 —{ 52==18f— In- Ex_CNT7
Ex_DI 12 - —] 53==19f— GND
Ex DI13  Aux Ex CNT6 —] 54==20f— GND -
- GND —] 55==21f)— Gate Ex CNT6  Ex_DI 14

(68-pin amplimite series)

In- Ex_CNT6 —] 56 ==22f— Source Ex_CNT6 Ex_DI 15

Ex _DI17  AuxEx_CNT5 —] 57==23}— - Ex_DI 16
2 - Ex_DI18 Gate Ex CNT5 —] 58==24F— GND -
B Wﬁ - In- Ex_CNT5 —] 59==25f— Source Ex_CNT5 Ex_DI 19
hﬁﬂhiﬁiﬁiﬂ Ex_DI 21 Aux Ex_CNT4 — 60==26— - Ex_DI 20
$ Ex_DI22 Gate Ex CNT4 —] 61==27F— GND -
L2 ' In- Ex_CNT4 — 62==28f— Source Ex_CNT4 Ex_DI 23

Ex_DI 25 Aux Ex_CNT3 —f 63==29— - Ex_DI 24
Ex_DI26 Gate Ex CNT3 —] 64==30fF— GND -

- In- Ex-CNT3 — 65==31f— Source Ex_CNT3 Ex_DI 27

Ex _DI29  AuxEx CNT2 —] 66==32}— - Ex_DI 28
Ex_DI30 Gate Ex CNT2 —] 67 ==33f— GND -

In- Ex_CNT2 —{ 68==34f— Source Ex_CNT2 Ex_DI 31

Digital expansion Ex
68-pin Amplimite series
(AMP: 174339-5) SCSI I

2.3.2.6 Adapters for adjustable counter expansion

Without any option the counter or digital inputs are wired to a 68 pin female connector on DEWETRON
instruments. An easy sensor connection possibility is given with ORION-CB-CNT8 connection box.
For direct connection of the sensor to the instrument various options for counter panels are available:

ORION-DIO-PANEL-1
These panels should be used if mainly counter/encoder signals will be measured. All eight counters are
wired to 7-pin Lemo connectors and Ex_DI 0 to Ex_DI 15 are connected to a DB37.

ORION-DIO-PANEL-2
All 32 digital inputs are wired to two DB37 connectors. Ex CNT 0 and Ex_CNT 1 are connected to a 7-pin
Lemo. Therefore this panel is suitable if mainly standard digital inputs are requested.

ORION-DIO-PANEL-3
This option is similar to Panel-2 except the digital inputs are galvanically isolated. The two counter inputs are
not isolated.
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Non isolated DB37 pinout for ORION-DIO-PANEL-1 and ORION-DIO-PANEL-2

Digital
Input

Ex_DI O
Ex_DI 1
Ex_DI2
Ex_DI3
Ex_DI4
Ex_DI5
Ex_DI6
Ex_DI7
Ex_DI8
Ex_DI9

Ex_DI 10

Ex_DI 11

Ex_DI 12

Ex_DI 13

Ex_DI 14

Ex_DI 15

Counter Digital
Input Input
_'1,\
_ 1 2e °20—nDcND
—1 3e ©21 |— DGND
— 1 4 °22f—0DcGND
_ | 5e ®23f—0DcND
—1 6e 24 — DGND
__ 1 7o ®25—0DcND
_ | ge °26f—0DGND
_ 1 ge °27f—DcND
AuxEx oNT7 —J 100 ©28 | DGND
X ©29 |— DGND
Gate_Ex_CNT7 —( 11 @
Source Ex_CNT7 —§ 12@ ©30 |—DGND
~ __143e °®31f—npcND
AuxEx ONT6 ——] 140 ©32 - Ex CNT7
X ©33 |—penD
Gate Ex CNT6 —{ 15 @
034 |— In-Ex_CNT6
Source Ex_CNT6 —] 16 @
— 117 o35 —-
s5v—F18e 36 |— DGND
+2v-—119e ©37)——DGND
Ex_DIO .. DI15

37-pin female SUB-D connector

Digital
Input

Ex_DI 16
Ex_DI 17
Ex_DI 18
Ex_DI 19
Ex_DI 20
Ex_DI 21
Ex_DI 22
Ex_DI 23
Ex_DI 24
Ex_DI 25
Ex_DI 26
Ex_DI 27
Ex_DI 28
Ex_DI 29
Ex_DI 30
Ex_DI 31

Isolated DB37 pinout for ORION-DIO-PANEL-3 (optional)

Digital
Input

In+ (DI 0)
In+ (DI 1)
In+ (DI 2)
In+ (DI 3)
In+ (DI 4)
In+ (DI 5)
In+ (DI 6)
In+ (DI 7)
In+ (DI 8)
In+ (DI 9)

In+ (DI 10)

In+ (DI 11)

In+ (DI 12)

In+ (DI 13)

In+ (DI 14)

In+ (DI 15)

Counter
Input

Aux Ex_CNT7 —
Gate_Ex_CNT7 —
Source Ex_CNT7 —
Aux Ex_CNT6 —
Gate Ex_CNT6 —
Source Ex_CNT6 —
+5V—]

+12VF —

-\

1e
2e
3e
4e
5e
6e
Te
8e
Qe
10
1Me
12e
13e
14
15
16
17e
18e

20
21
022
023
024
025
26
027
28
29
30
31
032
33
34
35
36

L In-(Ex_DIO)
L In-(Ex DI 1)
L In-(Ex_DI2)
L In-(Ex_DI3)
L In- (Ex_DI4)
- (Ex_DI 5)
- (Ex_DI 6)
- (Ex_DI7)
- (Ex_DI 8)
- (Ex_DI 9)
- (Ex_DI 10)
- (Ex_DI 11)
- (Ex_DI 12)
- (Ex_DI 13)
- (Ex_DI 14)
- (Ex_DI 15)

5555555555

5

—— DGND

37

Ex _DIO .. DI15
37-pin female SUB-D connector

Digital
Input

In+ (DI 16)
In+ (DI 17)
In+ (DI 18)
In+ (DI 19)
In+ (DI 20)
In+ (DI 21)
In+ (DI 22)
In+ (DI 23)
In+ (DI 24)
In+ (DI 25)
In+ (DI 26)
In+ (DI 27)
In+ (DI 28)
In+ (DI 29)
In+ (DI 30)
In+ (DI 31)

Counter
Input

Aux Ex_CNT5 —
Gate_Ex_CNT5 —
Source Ex_CNT5 —
Aux Ex_CNT4 —
Gate_Ex_CNT4 —
Source Ex_CNT4 —
Aux Ex_CNT3 —
Gate_Ex_CNT3 —
Source Ex_CNT3 —
Aux Ex_CNT2 —
Gate Ex_CNT2 —
Source Ex_CNT2 —
+5V —]
+12VF—

1e
2e
3e
4e
5e
6e
T7e
8e
Qe
10e
1Me
12e
13e
14
15
16
17e
18e

-\

20
21
022
023
024
25
26
27
28
29
30
31
032
33
34
35
36
037

Ex_DI16 .. DI31
37-pin female SUB-D connector

Counter
Input

Aux Ex_CNT5 —
Gate_Ex_CNT5 —
Source Ex_CNT5 —
Aux Ex_CNT4 —
Gate_Ex_CNT4 —
Source Ex_CNT4 —
Aux Ex_CNT3 —
Gate_Ex_CNT3 —
Source Ex_CNT3 —
Aux Ex_CNT2 —
Gate Ex_CNT2 —
Source Ex_CNT2 —
+5V—

+12 VvV —

1e
2e
3e
4e
5e
6e
T7e
8e
Qe
10e
11e
12e
13e
14
15
16
17e
18e

'\

20
21
022
23
024
025
26
27
28
29
30
31
032
33
034
35
36

— In-
— In-
— In-
L In-

— In-

Digital
Input

5

5

5

5 5

5

5

555

5

— DGND
— DGND
— DGND
L In-Ex_CNT5
— DGND
— DGND
— DGND
L In- Ex_CNT4
— DGND
— DGND
L — DGND
L In-Ex_CNT3
— DGND
— DGND
L— In- Ex_CNT2

—— DGND
—— DGND

(Ex_DI 16)
(Ex_DI17)
(Ex_DI 18)
(Ex_DI 19)
(Ex_DI 20)

- (Ex_DI 21)
- (Ex_DI 22)
- (Ex_DI 23)
- (Ex_DI 24)
- (Ex_DI 25)
- (Ex_DI 26)
- (Ex_DI 27)
- (Ex_DI 28)
- (Ex_DI 29)
- (Ex_DI 30)
- (Ex_DI 31)

—— DGND

37

Ex_DI16 .. DI31
37-pin female SUB-D connector

*) 12V only available on instruments! N.c. on DEWE-5x-PCI-xx expansion systems.
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Counter/Encoder connector for all panel options

: Source Ex_CNT(n)

1

2: Aux_Ex _CNT(n) 1 g

3: Gate Ex_CNT(n) 2 5

4: Power GND 3 4

5: +5V (max. 500 mA)

6: +12V (max. 500 mA) 7-pin female LEMO connector
7: In- Ex_CNT(n) EGG1B307CLL

n .. channels 0 to 1 of counter board

\;,\ A
/ JE1_CNT0 E1_CNT1 E1_CNT2 E1_CNT3
o] - - - -
&
N { r
®. 0.0
@ 33 o E1_CNT4 E1_CNTS E1_CNT6 E1_CNT7

~

DEWE-1616-CB16-BNC: ORION-DIO-PANEL-1: BOX-ORION-CB- ORION-DIO-PANEL-2:

16 channel connector 8 counter inputs wired to  CNT8 for easy sensor 2 counter inputs wired

box for easy sensor 7-pin LEMO connectors  connection to LEMO and 32 digital

connection inputs wired to SUB-D
connectors

2.3.2.7 Connection of CAN interface

There are two possibilities to connect CAN signals to the board. An adaptor connects the 16-pin Micro Match
connector with two 9-pin SUB-D connectors. They are prepared to be mounted inside the system.

Pin assignment of the on-board 16-pin Micro Match connector:

2 —+12V
+5V —
1 4 — Res.
Res. — 3
6 — Res.
Res.— 5
8 —Res.
Res.— 7
R 9 10— Res.
es: 12— CAN1_low
CAN1_high — 11
CANO high — 13 14— CANO_low
igh —
-9 16— DGND

DGND — 15

16-pin Micro Match connector
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Pin assignment of the 9-pin connectors on the DB9-adaptor.

Res. 5 L9412V
Res. 4
DGND 31 8 Res.
AN on o] -7 CANX_high
ytviel -6 DGND

9-pin SUB-D connector male

Two 9-pin SUB-D connectors
prepared to be mounted inside systems

: 7—CAN1_low
| +5V—1 6—CANO_high
. +12V—2 5—CANO_low
GND—3 4—CAN1_high

7-pin Lemo connector female
Type: EPG.0B.307.HLN

2.3.2.8 Internal synchronisation connector
For multiple device operation the DEWE-ORION-1616-x is equipped with an additional synchronization

connector. Pin assignment of the on-board 10-pin Synch-connector:

|
DGND 1p® ®]2 MSTDETECT
o DGND 3|® ®]|4 Trigger
DGND 5]® ®]6 Clock

DGND 7|® ®|8 DivClk1
DGND 9]|® @] 10DivClk 2

10-pin connector male
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2.4 Analog signals

The block diagram below (figure 1) gives an idea of the analog input configuration. The DEWE-ORION-1616-
50x consists of 16 separate input amplifiers and analog to digital converters. Each input has four different
gains for getting the input voltage range from £1.25V to £10 V.

CH 0+

B
>—'7_ ADC 0
cH1+ >—‘ Mt : ADC 1

CH7+
-
AISENSE1 «—9 9 HW Offest and
Gain correction

AGND

|

)8

ADC 7

Y
]

i

ADC 8

Caocs]
el

CH 8+

|
?

CH 9+

o
[

CH 15+

e

AISENSE2 —9 HW Offest and
Gain correction

AGND

Figure 1: Analog input configuration

The configuration can be changed between single ended (referenced to AGND) and sensed (referenced to
sense) mode. The sensed mode is similar to a differential input. The difference to real differential input is that
there is just one minus input available in sensed measurement mode. With this technique the influence of
ground loops between signal source and the DEWE-ORION-1616-50x can be completely eliminated.

Figure 2 shows the principle of the sensed mode configuration. Usually the level of the signal source is
referenced directly to the minus point, which is usually its power supply ground. On the other hand without
sensed configuration the DEWE-ORION-1616-50x is also referenced to its power supply ground. Due to the
supply current and the line resistance of the signal source and the AD board the ground of both is different.

The result of this chain would be an offset error.

.
Signal CHx DEWE-ORION-1616
source
- AGND
< Sense AGND
H ll SOURCE
Power
suppy —
-
| oriON

Figure 2: Sensed mode configuration

In the sensed configuration the reference voltage is taken directly at the minus (or power ground) of the sen-

sor to remove this offset error.

Note: In sensed configuration the input range off all channels have to set to the same value!
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The input voltage range in sensed mode is limited to £12 V. The voltage level of the sense input is the same
like the current set input voltage range.

Example for input range £5 V
Ch x=+8YV, Sense =4V, voltage difference =4V, result is valid

Chx=+10V, Sense =6V, voltage difference = 4V, result is not valid (the input voltage is less than
12 V but the sense voltage level (6 V) is higher than the input range.

If you use a customized cable for signal connection, we strongly recommend using twisted pair cables.
Although the single ended configuration each channel has to get its own twisted pair with signal and AGND.
Otherwise the high channel to channel isolation (channel cross Talk) get lost. Also the high signal to noise
ratio can only be guaranteed by using a shielded twisted pair cable to connect the signal sources to the
DEWE-ORION-1616-50x.

The analog input structure of the analog expansion board (DEWE-ORION-3216-50x) is absolute identical to
the structure of the main board.

2.5 Counter and digital I/O

2.5.1 General functionality

The DEWE-ORION-1616-50x is also suited with synchronous 32-bit counters and digital inputs. The flex-
ible signal routing allows easy signal connection and the usage of the same input pin for all counter input
functions and for digital inputs. Some pins also can be used for digital output. In addition to the basic coun-
ter function like simple event counting, up/down counting and gated event counting also period time, pulse
width, two-edge separation, frequency and all encoder measurements are supported.

2.5.1.1 DEWESoft settings
In Dewesoft there are three basically functions implemented:

Channel setup for channel BO_CNTO

Basic application Reset | W Resston start measure
| Event counting =l mpurrer TS - |
|Simple event counting |

[Gimple ewent courting 1

Gated event counting ‘Signal cannections
Upsdown counting
Simple encoder counting linput Source_BO_CNTO T inw

Channel setup for channel BO_CNTO

[ Bascsetngs _____________________ Hawesetings |
. Basic application Reset |w Feset on starit measure
Event counting [arefom iring <1 e T |
Timing mode ::IS:W repeat last value ﬂ
T pldes sdas senaration 1| avalable

Signal connections

LI Source_BO_CNTO [l [N
ETVC B Gate BO_CNTO || Vi

T ]
Channel setup for channel BO_CNTO
Basic application Reset I Reset on start measure

Waveform timing JSensor (sncodsr, COM, tacho ) = nputfiter EETES - |

Sensor ype
Encader-360
Encoder-360

‘Signal connections

ignal & Source_CNTO x| [ iy
igrial B Aux_BO_CNTO | [ i
ignal 2 Gate_BO_CNTO ~ | [ i

Sensor
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2.5.2 Basic counter organisation

Figure 3 shows the principal of a counter block. The counter consists of 4 inputs. The input “Armed” is need-
ed for starting and triggering the counter. The basic input of a counter is the source pin. The default usage
of this input is event counting. In addition to the gated counting mode the “GATE” input is also the standard
input for period measurement. The AUX input is for special functions like up/down counting or encoder mea-
surement.

Counter

Start / stop trigger — ARMED

Selected source input — SOURCE
OUT [— Counter Value

Selected gate input — GATE

Selected aux input — AUX (UP / DOWN)

Figure 3: Counter functions

The counters at DEWE-ORION-1616-50x cards are organized in pairs. The pins of each pair can be routed
to the counter block of the pair counter. This gives the possibility to measure with just one input the frequen-
cy AND also counting the pulses. Also additional pins can be routed to the counter blocks. For example the
ADC-clock can be used to measure the period time if the board is used in the external clocking mode. In this
case also the time information of the measured analog values is not lost.

__________________________

| SOURCE / SOURCE PAIR :,;I L RS——
| GATE / GATE PAIR ! .l liter ounter :  Counterout |

AUXJAUXPAR | [ e TR T | e e

- Filter Counter out pair i
5| Fiter | P } Counter out pair |

Figure 4: Basic counter organization

__________________________

All the counter functions are triggered with the rising edge of the input signal. If falling edge trigger is required
the inputs can be simple inverted by software settings. To remove glitches at the input a digital filter between
100 nsec and 5 usec within 7 steps in the filter block can be selected. The following block selects if the
encoder mode is used or not. The pair counter offers an especially selection: It can measure also the input
frequency of the neighbor counter.
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2.5.3 Counter and DI/O DEWE-ORION-1616-500/501

The counters and digital input and output at the DEWE-ORION-1616-500 can be configured in the most flex-
ible way. DIO to DI7 can be used as digital input and / or for the counter inputs. Please refer also to the input
connector description above.

ESOUI’CG BX_CNTO"‘1 E > . lr_______________—:
{GateBx CNTO~1 5] | Gounteroutd |

| Additonal | : . Countorout 1 _
Inputs | L P g | Counterout 1 |

16 pmmmeoosemoo-ooo

< o _Output register |
Enable JL

Controlled by
application

Figure 5: Counter and digital input organization

In addition to the basic counter input selections also several additional inputs can be used as counter source.

Source input Gate input AUX input

Source Bx CNT(n) Gate Bx CNT(n) Aux Bx CNT(n)
Source from pair counter __Gate from pair counter AUX form pair counter
Gate Bx CNT(n) Source Bx CNT(n) Source Bx CNT(n)
Gate from pair counter Source from pair counter ___Source from pair counter
Aux Bx CNT(n) Aux Bx CNT(n) Gate Bx CNT(n)

AUX form pair counter AUX form pair counter Gate from pair counter
ADC Clock ADC Clock ADC Clock

40 MHz

Bx DI6 Bx DI6 Bx DI6

Bx DI7 Bx DI7 Bx DI7

EXT CLK EXT CLK EXT CLK

EXT Trigger EXT Trigger EXT Trigger

EXT CLK1 EXT CLK1 EXT CLK1

EXT CLK2 EXT CLK2 EXT CLK2

The upper 8 bits of the digital input word also can be configured to output. Writing the outputs is an asyn-
chronous action defined by the host application software. But even when if the output mode is activated the
output level also can be measured to get the exact timing information when the output is really set.
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2.5.4 Counter and DI/O DEWE-ORION-1616-502/503

The number of counters and digital inputs can be expanded with the counter expansion add-on board. All
the baseboard functionality stays the same like in the standard configuration. Similar to the counter inputs of
DEWE-ORION-1616-500/501, the input pins can also share the function for digital inputs or counter inputs.
Please also refer to the pin-out description in chapter 2.3.1. The block diagram (figure 6) indicates that eight
counter channels and theoretically 16 digital inputs can be transferred at once. If higher digital input count is
used the counter no. 7 is switched off.

B—{ e

i
Counter 0 ‘ Counterout0 |
i

'Source Ex_CNTO ~ 1 ——

i
i Gate Ex_CNTO~1 | -Decoder [
'Aux Ex_CNTO~1

) | Coerou 1|

!Source Ex_CNT2~3 |
|Gate Ex_CNT2~3
!Aux Ex_CNT2~ 3

S e |
S| e |
S Frer |
S| e |
S e |

N
Counter 2 Counterout2 |
J—{ couter2 |——— _comerauz _ ;
[ counter3 | | Counter out 3 |
ounter ounter out
il 1

i i
Counter 4 ' Counterout4 |
i i

Lo

i Source Ex_CNT4 ~5 }
iGate Ex CNT4~5 |
'Aux Ex_CNT4~5 1

Tttt

» Counterout5 |

ot !
Tttt

" Counterout6 |

alabaae ‘

1 Source Ex_CNT6 ~7 |
iGate Ex CNT6~7 |
'Aux Ex_CNT6~ 7 i

7777777777777777 .
! Internal time ! Counter 7
i base sample | 5] O
I clock i Counter out 7 or |
DIOtoDI31 |
{Ex DIOto31 | +f Fitter ]

—b131

—po__ 1

— DI 1 _DI0toDI15_ |

—bi1s
ELTT Prog.Divider|— (S| _80MHzor |
************ 1 _sample clock __;
e ‘ — | 80MHzor |
Bl @'—@ |_sample clock_|

Figure 6: Counter and digital input organization

The counter input selection table below shows the input routing possibilities.

Source input Gate input AUX input

Source Ex CNT(n)
Source from pair counter
Gate Ex CNT(n)

Gate from pair counter
Aux Ex CNT(n)

AUX form pair counter
ADC Clock

40 MHz testsignal

Gate Ex CNT(n)

Gate from pair counter
Source Ex CNT(n)
Source from pair counter
Aux Ex CNT(n)

AUX form pair counter
ADC Clock

Aux Ex CNT(n)

AUX form pair counter
Source Ex CNT(n)
Source from pair counter
Gate Ex CNT(n)

Gate from pair counter
ADC Clock

There are two output channels available. Each channel can be connected to two input signals via multiplexer
(80 Mhz or sample clock). After the input selection, the signal passes the programmable divider, where high
time and low time of the signal can be varied. The output channels are activated if the ORION-EXP-CNT8-
TTL is in data acquisition mode. Otherwise the output channels are inactive.
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The output settings can be done inside the hardware setup of DEWESoft.

Device information

ORION-1616-503 500000 16 [16Rits]  toGMND - 2570001 (2007/03/08) 2 w 0 - “ideo: O OF

Expansion CNT 500000 - - 15460009 g ﬂu ﬂDutD: Off:0utl: OFf; J
CHT ClkOutd CHT ClkOut1
Emable ¥ Enable [

Souce E4 = SR | | Source E4*5R -

Frequency |1 " [Hz] | Frequency |1 " [Hz]
TS § s W o
50 [%] 50 [%]

Ok Cancel

2.5.5 Counter and DI/O DEWE-ORION-1616-504/505

Similar to DEWE-ORION-1616-502/503 this board provides eight counter channels and up to 32 digital
inputs where the input pins can share this functionality.

The difference is just the electrical input circuit. The DEWE-ORION-1616-504/505 provides high voltage
differential inputs protected up to 100 Vpeak with a common minus input (for example In- Ex_CNTO) for
each counter. Furthermore a programmable trigger and re-trigger level of each input, from 0 to 40 Volt and a
software selectable AC/DC coupling with 1 Hz cut off frequency, is included.

AC/DC

Source Ex_CNT(j— [ ] Adjustable
—- Trigger

AC/DC

| Gate Ex ONT()— []
1 Trigger
AC/DC L
AN G el ] v ] ) pP—
—L Trigger il :

—>
L ExDix ] ; Adjustable
t—- Trigger
24
8 32[ﬁ 32
> Filter % ___Dloto31 |

With the adjustable counter expansion ORION-EXP-CNT8-ADJ it is possible to set the trigger level and

the Retrigger level between 0 and 40 V with a resolution of 40 mV. If the input signal exceeds the value of
the trigger level the logical value will be "HIGH" and if the input signal falls below the Retrigger level the
logical value is "LOW". As an additional feature the input can be also set to AC coupling for removing the DC
component of the input signal.

The diagram on the next page illustrates the functionality of the settable trigger levels.
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Signal DC coupled
50 /\ /\ /\
40 N N

30

20

Signal AC coupled
N\ P PN

VAR /

TrigLevel

RetrigLevel 0

(

-10

/

Logic

Time [ms]

The levels can be set for each input independent like shown on the next picture. Some common used levels
are predefined (like TTL, inductive pick-up sensors...). Selecting “Custom” as the trigger type. All parameters
are free definable.

Unused

If the sensor signal is not known, an automatic algorithm for finding the trigger levels is implemented. A
sensor like the shown encoder has usually for all outputs the same signal level. Enabling “trigger settings
same for all lines” sets automatically the same level to all used inputs.
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r T Wiigger setings samefor ol lnes  Trg pe:
Iy R Siu Sowce BO_CNTO M0 Custom ||
‘. -“"-... Signal B Aux_BO_CNTO | v
i Signal 2 W Inductive B
“I’ Find TrigLevles

L

2.6 Clock and trigger I/0

The DEWE-ORION-1616-50x allows external triggering for start of the acquisition using the pin EXT_Trigger.
The default detection for the trigger signal is the rising edge but can be configured to falling or both edge
(change of input signal) detection. Changing the direction to output, the start of acquisition can be indicated.

Dewetron DAL hardware ext. clock IHisinge edge VI

v use onboard RS485 0 i . m
[ usze onboard RS5485 for additional Enl. ngger : _|s.|nge Bone
FAD Channels Rizinge edge

Falling edge
Both edges
Set o output

Device information

ORION-1616-503 500000 16 [16bits]  toGHD - 2570001 (2007/03/06) 2 w 0w Yideo: Off; OFf
Expansion CMT 500000 . . 15460009 ] ﬂn ﬂ[lut[l: Off:0utl: Off; J

EXT_CLKXx are used as standard for hardware synchronization to DEWE-CAM, CAN or 3" party hardware.
Each output can set individually. The predefined settings are:

Video: The output frequency is automatically set to the frame rate of the selected video device. If no
camera is selected, the output is disabled

CAN: The signal is automatically set for hardware synchronisation of NI-CAN device. If no CAN
device is selected, the output is disabled

FAN: This allows to switch off the system FAN during storing the data. This specially feature is
important for sound measurement and needs to be ordered separately.

Fixed: Outputs the entered frequency synchronized to the sample clock oscillator based on a 12.8

MHz divider. The output starts and stops with the acquisition. The selection of “continuous
out” allows to output the clock rate also after the acquisition is stopped. Continuous out
selection at signal EXT_CLK starts also the acquisition always synchronised with the rising
edge of the output.

Note: This output frequency is only synchronized to the sample frequency at the master board

ADC_CLK: Outputs the actual sample frequency. The selection “continuous out” is only allowed at the
master board (board 0).
ﬂ
ExT_CLKA —EXT_CLE2 EXT_CLK

[ video =] Y N N G |
o [1000 [Hz]

Fésh
FI<ED

|ADC_CLE.
¥ Enable autput D007 [iSERaen v mem &)

¥ continuous out

Ok | Cancel

The default settings for the master board are:

EXT_CLK1:  Video
EXT_CLK2: CAN
EXT_CLK: Off
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The output of all slave board is switched off.

Riginge edge  +
Rizinge edge =

F l— Set all docks to default

| | Setall docks off

-

The diagram below gives an idea of the internal structure of EXT_CLKx and EXT_Trigger circuit:

1 N internal signal:
EXT_CLKx @ /NO . ;:Beénal signal:
- ]/ sample clock
or 80 MHz
£ DIR_CLK
EXT Trgger E b
DIR_Trigger
é‘ 1 N I ignal:
EXT_CLK1 / internal signal:
- &I N1 j’ CLK1 110
jﬂi DIR_CLK1
é‘ 1 N internal signal:
EXT_CLK2 5] Y . el s

DIR_CLK2

Figure 7: Clock and trigger I/O configuration

The direction (input or output) of each pin can be switched separately.
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2.7 CAN interface

As an option the DEWE-ORION-1616-50x also can be suited with two high speed CAN interfaces. Both ports
are compatible with CAN 2.0B specification. The CAN transceiver (TI SN65HVD235) has a bus-pin fault
protection of up to £36 V.

The main application for these CAN-ports is acquiring CAN data together with analog data. Although the
CAN data is asynchronous to the analog data, the DEWE-ORION-1616-50x series guarantees perfect
synchronization. Each incoming CAN message is directly time stamped to the analog sample count number
before the data is transferred to the application software.

If just CAN acquisition of CAN messages is required the “Listen Only” mode can be used. In this mode the
DEWE-ORION-1616-50x board generates no output data even if the CAN-baud-rate is wrong selected. But
this mode is not working using just a direct connection to a sensor. In a point-to-point connection the “Listen
Only” mode has to be deactivated at the CAN-Interface. The setup in DEWESoft is shown in the screenshot
on the next page.

Hardware setup
Analog | CAN  GPS | Video | Math | Timing | Alarms | Analog out| NET
CAN device Bit order for dizplay
|Dewetron DAQ _~| Card FOUND 7.0
Not used

Test CAM [replay mode]

Mational Instruments e el T (0 (0 1T

Softing

Yector |Transc. Card type |D|:ueration rnode |
Dewetion DAQ

Dewetron DSA HS FCI Acknowledge

DEWESD“ ULS.‘E‘II HS FCI Acknowledge

CAN setup in DEWESoft

2.8 RS-485 interface

The DEWE-ORION-1616-50x is suited with an RS-485 interfaced as standard. The baud-rate is fixed to
9600, 8 Data, 1 Stop bit and no parity. This interface is used for configuration of the DAQ and MDAQ signal
conditioning modules. Also the acquiring of PAD and EPAD from DEWETRON is possible with this RS-485
port. The interface of the main board and the expansion boards (DEWE-ORION-1616-502 with counter ex-
pansion) is controlled separately.
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2.9 Synchronizing multiple boards

2.9.1 Internal synchronization

For multiple device operation the DEWE-ORION-1616-50x is equipped with an additional synchronization
connector. A standard 10-pin connector with 1.27 mm flat ribbon cable is available for easy connection be-
tween the boards.

Slave

I_ Master

CRU,

DEWE-ORION-1616
DEWE-ORION-1616

\\  DEWE-ORION-1616
\  DEWE-ORION-1616
\\  DEWE-ORION-1616

Figure 8: Internal synchronization

2.9.2 Synchronizing multiple systems

If multiple systems or PCI expansion systems are used, a synch-bus amplifier (ORION-xx16-SYNCH) have
to be used. This amplifier decouples the internal synch-bus with the external synchronization input and out-
put connector. By changing the internal TTL synch bus levels from TTL to RS-422 level the distance between
two systems can be increased by up to 50 metres by using standard CAT5 Ethernet cables.

Please contact DEWETRON if longer synchronization distance is required!

The ORION-xx16-SYNCH also includes the security circuit if two master systems have to be connected
together over the synch bus connection. As soon as the system is configured to a master system the external
synch is ignored by disabling the SYNCH-IN amplifier. The LED MI (master internal) indicates if the system

is configured to a master system. ME (master external) is on, if at the SYNCH-IN connector a valid SYNCH
signal is connected.

ME M

? 9

Collision
detect

| Synch in (RS-422)

—IX Synch out (RS-422)

Figure 9: Synchronizing multiple systems

Internal synch bus

e —~r—F—r—= DEWE-ORION-1616
e T
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Optocoupler emitter
Opto collector
Sys-on

Power +5 V

Power GND

——ME / Ml indication

—Synch out

To DEWE-ORION-1616-50x Synchbus

ORION-xx16-SYNCH

In addition to the synchronization function the ORION-xx16-SYNCH allows also to remote power the slave
system. As soon as a master system is present a opto coupler output (PC817) is activated to switch on the
power supply. The remote power on also can be controlled with an external control voltage (+5 V@Sys-On).

2.9.3 Defining the board order

In multiple boards application the location of each single board has to be known. This is required to get the
correct channel mapping at the application software. The PCI bus structure allows not a guaranteed board
allocation. However, the whole PClI-bus in a PC system is organized in bus and device numbers. The combi-
nation of both numbers is unique inside a PCI-bus based system.

By default the DEWE-ORION-1616-50x device driver orders the board beginning with the lowest PCl-bus
No. and lowest device number to increasing device No. and PCI-bus No ...

If the system configuration needs to be changed, please modify the settings shown in the next screens. Get
this window at Start > Settings > Control Panel > System > Hardware > Device Manager

5, Device Manager i ORION-1616-501 [15370157] Properties

File Action Wiew Help
- = F & ® =Ra
E‘g UPPORTS00

& Compuker

| General ‘ Information | Optiors | Driver | Details | Resources|

~ORION-TE1E

e Model Type:  ORION-1B16507 (0]
“ Serial Mo: 15370157
PFDEWETRON Calibiation Date:  5/3/2006

i, dewetron, com

157]

- HR 01 [
. HE) ORICM-1616-501 [15370237] tax Channel: Al 16 CNT 2. DI 1 bit, CAN 2
t)- g Disk drives Max. SampleRate: 500000 Hz

£l g Display adapters

-k DVDJCO-ROM drives

2l @ IDE ATA[ATAPT controllers
H & Keyboards Master/Slave Mode:  Master
¢ ) Mice and other pointing devices

2 a)Mnnitnrs

¥ BB Network adapters

- Ports (COM & LPT)

o 938 Processors

s -B, Sound, video and game controllers

o i System devices
£ Universal Serial Bus controllers

Min. SampleRate: 1 Hz
Resolution: 16 bit

o o ] - - -

Device manager Info screen
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ORION-1616-501 [15370157] Properties

ORION-1616-500 [02571351] Propertiess

| General ” Infulmat\onl“ﬁbtiﬂﬁé“‘ Drriver H Details || F\esources‘

‘ General || Information ” Upllonsl Diriver |Delal\s H Resources

ORION-1616-500 [02571351] [ Changing Board Order | ™ Use Manual Board Order
No | Model Type | Senal No | Bus Mo ‘ Dev Nul
. > 0 ORION-1616-601 16370157 2 1
Driver Provider. DEWETROM KDRE& q ORIOM-1616-501 15370237 2 12
2 ORION-1616-501 15370134 2 13

Driver Date: 34372008
Driver Version 30025
Digital Signer: Mot digitally signed

To view details about the driver files

Update Driver... To update the driver for this device.
: If the device fails after updating the driver, 1ol
ol back to the previously installed driver.
To uninstall the driver [Advanced).

Mavelp fove Down Refresh Apply

Click on "driver details" to get the next screen ORION cards in automatic order

The order can be changed by clicking on the name of the board and moving it with the move up/down but-
tons. Please note that the settings are taken only after clicking the button <Apply>. A click on the <Refresh>

button shows the actual settings.

ORION-1616-501 [15370157] Properties

| General ” \nlolmatlon‘ Optians ‘ Driver H Details || F\esour:esl

[ Changing Board Order ] ¥ Use Manual Board Drder

I Mo | Model Type | Senal No | Bus Nul Dev Nul
ORION-1616-501
RION-1 ]]

Move Up Move Down | Refresh Apply |

ORION cards in manual sorted order
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3 Theory of operation
3.1 Analog input

3.1.1 Analog input circuit

Figure 10 shows the simplified input circuit of the DEWE-ORION-1616-50x series. The 10 MOhm input termi-
nation removes signal floating of not connected input signals. The pre-filter removes noise from the input and
protects the PGA against over voltages. This programmable gain amplifier with the steps 1, 2, 4 and 8 allows
four different input ranges from +1.25 V to 10 V. Especially in sensed mode configuration the differential am-
plifier removes offset errors caused by ground loops.

Input Programmable Differential Lowpass
termination Pre-filter gain amplifier amplifier filter A/D converter

3k9 —+
CH x - = J_ /{>< _ N\ ADC
ﬁm M I 22 pF

from sense amplifier

Figure 10: DEWE-ORION-1616-50x input circuit

Please note that in sensed mode configuration the input ranges of the whole channel group related to the
sense amplifier (ChO to Ch7 and Ch8 to 15) have to be the same!
The overall bandwidth is shown below. The analog bandwidth is defined by the following low pass filter.

0 0 =
\\ \
N N
N N
20 5

— _-10
o [s)
= =
40 \ g N
2 \ 2 \
2 2 \
< <20

A\

60
\
\
-80 -30
1 10 100 1000 10000 10 100 1000
Frequency [kHz] Frequency [kHz]

Figure 11: Overall bandwidth and bandwith with lowpass filter

3.1.2 Analog to digital conversion

The DEWE-ORION-1616-50x series is based on successive approximation analog to digital converter. At
each sample the current analog value is tracked by an internal sample & hold circuit for the duration of the
conversion time. During this conversion time this analog value is compared bit by bit with the reference volt-
age for getting the digital value. This architecture allows also multiple board operation like external clocking
from 0 samples/sec to the maximum sample rate of 100 kSamples/second.

3.1.3 Output data format

Each analog channel is transferred as a standard twos complement 16-bit value represents the analog
input value. 1 LSB equals the whole input range / 2'6. This is possible due to the hardware offset and gain
correction at the DEWE-ORION-1616-50x. The PClI-bus width is 32-bits. Because of that the channels

are transferred always in pairs to the DMA controller. That means ChO0 is always combined with CH1, Ch2
with Ch3 and so on.

3.1.4 Calibration

Your DEWE-ORION-1616-50x is shipped with a calibration certificate. Typically a recalibration is required
every year. The calibration constants are stored in the on-board EEPROM. The calibration can only be done
with an optional available calibration kit or you can send the DEWE-ORION-1616-50x back to DEWETRON
for recalibration.
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3.2 Counter input

3.2.1 Counter applications

As mentioned above each counter block is equipped with three inputs. With this three inputs the following
applications can be done:

» Event Counting

* Gated Event Counting

* Up/Down Counter

* Frequency Measurement

* Period Time Measurement

* Pulse Width Measurement

» Two Pulse Edge Separation

* Quadrature Encoder (X1, X2, X4, A-Up/B-Down)

3.2.1.1 Event Counting
In Event Counting the counter counts the number of pulses that occur on counter source. At every sample
clock the counter value is read without disturbing the counting process.

Figure 12 shows an example of event counting where the counter counts eight events on Counter Source.
Synchronized Value is the value read by the DEWE-ORION-1616-50x board at Sample Clock (encircled
numbers in the figure, e.g. @, @).

® @ ® O) ® ®

A
Sample Clock

[
L
[
»
.
»
[
»

Counter Source

Counter Value

N___________________
PP R Sy
P R Sy
R [
R IS S

Synchronized Value(l)

Figure 12: Event Counting

If counting at falling edges is necessary, the input signal has to be inverted. This can be done directly on
the ORION-EXP-CNTS8 by selecting inverted input.
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T
|
[ —] 100 v B
count up H
o

Source_BO_CNTO

Unused

3.2.1.2 Gated Event Counting

Gated Event Counting is similar to Event Counting except that the counting process is gated. When Counter
Gate is active, the counter counts pulses which occur on counter source. When Counter Gate is inactive the
counter retains the current count value. At every Sample Clock the value is read.

Figure 13 shows an example of Gated Event Counting where the counter counts three events on Counter
Source. At ® and @ the counter value is zero, because the gate signal is inactive. At sample clock ®, @ and
® the actual counter value is read out. At ® the same value as at ® is typed out.

@ ® @ ® ®

Y y A K 4
Sample Clock ] ‘

Counter Source

Counter Gate

Counter Value
Synchronized Value0

Y Y S
NG Yy
X YR g S
Wr——— e 2

Figure 13: Gated Event Counting

It is also possible, as in Event Counting, to invert the input signals.
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Hardware settings
v
Ewvent counting - 100 ns |
count up I

T

Source_BO_CHTO

Gate_BO_CNTO [ ="

Unused

3.2.1.3 Up/Down Counter

The Up/Down Counter counts the rising edges on Counter Source. The direction of the counting depends on
the signal state on Counter Aux. If Counter Aux is active (high level), the counter is increasing the counter
value; if Counter Aux is inactive (low level), the counter is decreasing the counter value.

Figure 14 shows Up/Down counting.

@ @ ® O) ® ®
A A

y 7'\ A A Y
Sample Clock ] L
1
1
1
1
1
:
1
Counter Source ! H ‘ H ‘ H H |
1
1
1

1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 1 L
] 1 I A 1
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 L 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 L L 1 1
1 1 1 1 1 1
1 1 1 1 1 1
Counter Aux 1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
Counter Value ! 1 223 -4 -3 12 ! -1 i (]
Synchronized Value0 -2 -3 -2 -1 -1

Figure 14: Up/Down Counter

=ic sstlings r= settings

Hardwa
v
TS |

[ N—

Source_BO_CNTO  [EI

Aux_BO_CNTO =l

Unused
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3.2.1.4 Period Time Measurement

In Period Time Measurement the counter uses the internal time base to measure the period time of the signal
present on Counter Source. The counter counts the rising edges of the internal time base which occurs
between two rising edges on Counter Source. At the completion of the period interval the counter value is
stored in a register and the counter starts counting from zero. At every Sample Clock (®, @, ..., ®) the regis-
ter value is read out.

Figure 15 shows a Period Time Measurement.

@ @ ® @ ® ®

Sample Clock

Counter Source

80 Mhz Counter Value

HH R
0 290:218 290 218 :290 1090

0 1090 1090

O©-——— N mm e o

1
1
1
1
I
1
1
I
1
1
I
1
1
1
1
I
1
1
I
1
1
I
1
1
I
1
i
|
0

Synchronized Value 290 218 2
Figure 15: Period Time Measurement
(Channel setup for channel BO_CNTO ﬁw
Hardware settings
Basic application ﬂl | Reset on start measure
IWavefnrm timing ;l Input filter

no hew
Timing mode VA lepeat last value ﬂ
;I available

Signal input Source_BO_CNTOD n I firve

P=1/4
Unused || BU_ENTO/Feiod . 0 =l 0 [ 0[s  [1000
_—
Wnia |Bn_cNTnJF.equency 2 0 e = a 0 0/Hz [1000
—

3.2.1.5 Pulse Width Measurement

In Pulse Width Measurement the counter uses the internal time base to measure the pulse width of the
signal present on Counter Source. The counter counts the rising edges of the internal time base after a rising
edge occurs on counter source. At the falling edge on Counter Source the counter value is stored in a reg-
ister and the counter is set to zero. With the next rising edge on Counter Source the counter starts counting
again. At every Sample Clock (©, @, ..., ®) the register value is read out.

Figure 16 shows a pulse width measurement.
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@ @ ©) @ ® ®
A 7'\ A A A
Sample Clock
I I I I I I
1 1 1 1 1 1
I I I I I I
I I I I I I
I I I I I I
I I I I I I
i | i A | i
Counter Source ! ! ! ! ! !
I I I I I I
I I I I I I
; I A A i ;
1 H 1 1 1 1
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
80 MHz Counter Value | 1 ! ! !
i Vi i ' i
I H I I I I
— 5 i .
I I I
! 72 144144 72 72 509 ! ! 1309! 218
Synchronized Value 0 72 72 509 509 1309

Figure 16: Pulse Width Measurement

For measuring the low time of the signal, the input signal has to be inverted on the ORION-EXP-CNTE6.

W avefarm timing

Pl R ~

el BO_CHTO/Pulsewidth | 0 il |U T3 0 5

3.2.1.6 Two Pulse Edge Separation Measurement

The two pulse edge separation measurement is similar to the pulse width measurement, except that there
are two input signals: Counter Start and Counter Stop. After a rising edge has occurred on Counter Start the
counter counts rising edges of the internal time base. Additional edges on signal start are ignored. After a
rising edge has occurred on Counter Stop the counter stops counting and the value is stored in a register. At
the next rising edge on Counter Start the counter starts counting from zero again. At every Sample Clock (O,
O, ..., ®) the register value is read out.
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Figure 17 shows an example of Two Pulse Edge Separation Measurement.

@ ® O] ® ®

A A A 4 A

Sample Clock ] ‘

1 1

1 1

1 1

1 1

1 1

1 1

\ /'y
Counter Start H 1

i i

| 1

| 1

H I

1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1
1 II 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 T
I 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
I 1 1 1 1 1
1 1 1 1 1 1
| 1 1 1 1 1
' A 4] 4] A 'y i A& A
Counter Stop ! ! ! ! ! !
1 1 1 1 1 1
I 1 1 1 1 1
1 1 1 1 1 1
1L jj -
I 1 H 1 1 1 1
1 [ 1 1 1 1
1 [ 1 1 1 1
1 1 1 1 1 1
1 [ 1 1 1 1
1 1 1 1 1 1
1 [ 1 1 1 1
1 [ 1 1 1 1
80 MHz Counter Value ! P | / / i
I [ I I I
1 1 H 1 1 1 1
a1 . | :
1 1 1 1 1 1
! 145 218145 290 | 11260 ! 1648 | 218
Synchronized Value 0 145 290 290 1260 1648
Figure 17: Two Pulse Edge Separation Measurement
If the input signals are inverted the counter takes the falling edges for counting.
Channel setup for channel BO_CNTO m
Hardware settings Sensor settings
Basic application ﬂl v Reset on start measure
IWaveform timing LI Input filter 100 ns ﬂ
Timing mode: ::IS:W icncalilestralue n

T w0 puise edge separation vI available

Signal connections

LIERT S ource_BO_CNTD B[R
EITIE - Gate BO_CHTO || T Vi

|

Unused BO_CNTO/EdgeSep - 0 m 1 |g |_5 ol 5

3.2.1.7 Motion Encoder

Motion encoders have usually three channels: channel A, B and Z. Channel A and channel B are providing
the square signals for the counter, and have a phase shift of 90°. With this phase shift the decoder is able

to recognize the rotation direction of the motion encoder. The third channel types out one pulse at a certain
position at each revolution. This pulse is used to set the counter to zero. The amount of counts per cycle at

a given motion encoder depends on the type of decoding: X1, X2, X4. All three types are provided by the
ORION-EXP-CNT8-TTL/ADJ. Some motion encoders have two outputs, which are working in a different way.
Either channel A or channel B providing the square signal, depending on the direction of the rotation. Also
this type is supplied by the ORION-EXP-CNT8-TTL/ADJ.

DE-M061104E - DEWE-ORION-1616-50x « Technical Reference Manual « Printing version 1.1.7 « April 29, 2013 Page 43



DEWE-ORION-1616-50x

3.2.1.8 Quadrature Encoder

In the first case X1 decoding is explained. When Input A leads Input B in a quadrature cycle, the counter
increments on rising edges of Input A. When Input B leads Input A in a quadrature cycle, the counter decre-
ments on the falling edges of Input A. At every Sample Clock (D, @, ..., ®) the counter value is read out.

Figure 18 shows the resulting increments and decrements for X1 encoding.

@ ® ®

@® ©) @
A 7 A
Sample Clock ] T . J ‘
Input A ! T L
Input B i J

1 2

—

Nemm e e e e e e e

8

~
o
I

Counter Value

1
e

w
H

G Y g S

O—————f &

3 9
Figure 18: Quadrature Encoder X1 Mode

I
I
i
I
Synchronized Value 0

For X2 encoding the rising edges and the falling edges of Input A are used to increment or decrement. The
counter increments if Input A leads Input B and decrements if Input B leads Input A. This is shown in Figure
19.

@® @ ©) @ ® @
A A A

Sample Clock

I I I I I I

I I I I I I

I I I I I I

I I I I I I

I I I I I I

I I I I I I

' 1 ' 1 7y 4
Input A 1 I I I 1 1

1 1 1 - 1 1 1

I I I I I I

I I I I I I

! ! A ! v_! \ 4 wv__|

I I I I I I

I I I I I I

I I I I I I

I I I I I I

I I I I I I

I I I I I I

i | i i | i
Input B ! J ! t . -‘ ! ! ! L

I I I I I I

I I I I I I

I I I I I I

e 1 — 1 4 —

I I I I I I

I I I I I I
Counter Value M3 14 15 16 17 18 19 M 10 9 |18 7 6 |5 4 3

I I I I I I

1 I 1 1 I I
Synchronized Value12 15 18 12 9 6

Figure 19: Quadrature Encoder X2 Mode

Similarly, the counter increments or decrements on each edge of Input A and Input B for X4 decoding. The
condition for increment and decrement is the same as for X1 and X2.
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Figure 20 shows the results for X4 encoding.
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Figure 20: Quadrature Encoder X4 Mode

The third channel Input Z, which is also referred as the index channel, causes the counter to be reloaded

with zero in a specific phase of the quadrature cycle.

Figure 21 shows the results for X1 encoding with input Z.

@ @ ©) @ ® ©)
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Sample Clock U
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Input A i i i i i i
I I I I I I
I I I I I I
! ! ! ! ! v 4
I I I I I I
I I I I I I
I I I I I I
I I I I I I
I I I I I I
I I I I I I
I - I I - I
I I I I I I
Input B ! ! ! ! ! !
I I I I I I
I I I I I I
I I I I I I
e 1 i L | . o
I I I I I I
I I I I I I
I I I I I I
I I I I I I
I I I I I I
I I I I I I
I I I I I
I ] I I I I
Input Z ! ! ! ! ! !
I I I I I I
I I I I I I
I I I I I I
L 1 L L L L
| 1 | | | |
i 0 i i i i
Counter Value 163 640, 1 12 18 17 16 -1 -2
I I I I I I
Synchronized Value62 0 1 19 17 0

Figure 21: Quadrature Encoder with channel Z
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Sensor [encoder, CDM, tacho

Encader-360

Unused E0_CNTO/Angle 0 1 ] B Oevs |5
Unused | (BO_ENTO/Frequency 0 RPM (|1 0 5 0/RPM |5
Unused BO0_CNTO/Raw_Count 0 1 1} Bl 0|- 5
Unused |BU_CNTUJFIaw_EdgESep - 0 1 i} 5 0|- ]

3.2.1.9 A-Up/B-Down Encoder

The A-Up/B-Down Encoder supports two inputs, A and B. A pulse on Input A increments the counter on its
rising edges. A pulse on Input B decrements the counter on its rising edges. At every Sample Clock (®, @,
., ®) the counter value is read out.

This situation is shown in Figure 22.

® @ @ ©)
y A y
Sample Clock
I I I I I I
I I I I I I
1 1 1 1 1 1
I I I I I I
I I I I I I
I I I I I I
i £ 4 i i i i
Input A ! ! ! ! ! !
I I I I I I
I I I I I I
I I I I I I
I
I I I I I I
I I I I I I
I I I I I I
I I I I I I
I I I I I I
I I I I I I
I I I I I
I I I I ] I
Input B ! ! ! ! ! !
I I I I I I
I I I I I I
I I I I I I
. . . ! . . .
I I I I I I
Counter Value | 2 | 3 14 .8 71 6 i 5
I I I I I I
I I I I I I
Synchronized Value 0 2 3 9 7 6

Figure 22: A-Up/B-Down Encoder

Event counting

Unused

BO_CNTO - 0 1 ‘n 5 0| 5
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3.2.1.10 Frequency Measurement

In general it is possible to take the inverse of a period measurement to get the frequency of the input signal.
If the period time measurement is done an inaccuracy of counted internal time base cycles of +1 cycle ap-
pears, because the counted cycles of the internal time base depends on the phase of the input signal with re-
spect to the internal time base. For long period times, and therewith low frequencies, the measurement error
is negligible. At high frequencies, and therewith short period times, few cycles are counted. In this case the
error of +1 cycle becomes significant.

Input Frequency | Number of internal | Measurement error | Measurement error Calculated Calculated
time base cycles of -1 cycle of +1 cycle frequency with error|frequency with error

of -1 cycle of +1 cycle

40 kHz 2000 1999 2001 39,98 kHz 40,02 kHz

10 MHz 8 7 9 8,75 MHz 11,25 MHz

Accuracy at period time measurement

For higher precision result the frequency measurement is done with two counters. At the ORION-EXP-CNT8-
TTL/ADJ in each case two counters are paired, i.e. it have to be used counter 0 and counter 1 or counter 2
and counter 3 or counter 4 and counter 5 or counter 6 and 7 for the frequency measurement. The first coun-
ter counts the rising edges on Counter Source. The second counter counts the rising edges of the internal
time base. At every rising edge on Counter Source the counter value of the second counter is stored in a
register. At every Sample Clock (®, @, ..., ®) the values of both counters are read out.
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Figure 23: Frequency Measurement

With these both measurement results not only the frequency can be calculated in a precise way. Also the
event counter result can be show in fractions because the exact time when the event occurs at the input is
known. The event counting result is recalculated with interpolation to the exact sample point like shown in the
diagram above.

On the next page, the difference of the measurement result is shown. While a standard counter input shows
the value up to one sample delayed, the counter input of the ORION calculates the counter result at the
exact sample point.
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sample ook — L LI LI LI LML LI LML

| | [
[ T <]

counter source

]

For low frequency input signals the frequency also can be obtained by measure the period time and take
its inverse without more inaccuracy.

3.2.2 Miscellaneous counter functions

3.2.2.1 Filters

Each counter input has a digital filter, which can be set to various gate times. If the gate time is set to “Off”,
no filter is on the input signal.

The filter circuit samples the input signal on each rising edge of the internal time base. If the input signal
maintains his state for at least the gate time, the new state is propagated. As an effect the signal transition is
shifted by the gate time.

Figure 24 demonstrates the function of the filter.

Internal Time Base
(80MHz)

Filter Input Signal

Filter Output Signal

Gate Time | Gate Time |
1 1

Figure 24: Filters

The intent of the filter is to eliminate unstable states, e.g. glitches, chatter, ..., which may appear on the input
signal, as shown in Figure 25.
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Internal Time Base
(80MHz)

Filter Input Signal H ‘ ‘

Filter Output Signal

—

L

Gate Time ! Gate Time !

Figure 25: Input signal with chatter

It can be chosen between eight filter settings: Off, 100 ns, 200 ns, 500 ns, 1 ys, 2 ys, 4 us and 5 ys. Two
examples of filter settings are described.

The 100 ns filter will pass all pulse widths (high and low) that are 100 ns or longer. It will block all pulse
widths that are 75 ns or shorter. The 5 s filter will pass all pulse widths (high and low) that are 5 ps or longer
and will block all pulse widths that are 4.975 us or shorter.

The internal sampling clock (time base) is 80 MHz, so the period time amounts 12.5 ns. Pulse widths be-
tween gate time minus two internal time base period times may or may not pass, depending on the phase of
the input signal with respect to the internal time base.

Properties of all filter settings:

Filter settings Pulse width to pass Pulse width to be blocked
100 ns 100 ns 75 ns

200 ns 200 ns 175 ns

500 ns 500 ns 475 ns

1 us 1 us 975 ns

2 Uus 2us 1.975 us

4 us 4 us 3.975 us

5 us 5 us 4.975 us

Off - -

Filter Gate Times

3.2.2.2 Reset on start measure

Usually all counters are reset at the start of data acquisition, i.e. the counter value is set to zero at the start
of data acquisition. In some applications this is not required. An angle encoder for example is adjusted to the
physical zero position at the beginning of a test procedure. By resetting the counter at every start of the mea-
surement this adjustment get lost. Without this reset the counter is also active if the acquisition is interrupted
between the test cycles. As a result the counter types out the absolute angle position at the measurement
output all the time.
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3.2.2.3 Count Direction

As default setting the count direction is in up-counting mode. Every rising edge at the input will increase the
counter value. The DEWE-ORION-1616-50x supports also down counting without the need of an additional
input like in the up/down counting mode.

3.2.2.4 No new value available

Especially in every kind of input period time measurement mode (also pulse width or two pulse edge separa-
tion measurement) there may be new information between two samples. Also measuring the line frequency
of about 50 Hz with a sample rate of 10 kSamples/sec means, that only after every 200th measurement new
input frequency information is available. Another example is the measurement on rotating machines if the
sensor output frequency is lower than the sample rate. Depending on the application the DEWE-ORION-
1616-50x can choose between two different output data settings:

* Repeat last value: last measured cycle time is taken until a new measured cycle time is available.

» Make zero value: as soon as no input information is available the output is set to Zero.
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4 Specifications
4.1 Analog input

DEWE-ORION-1616-50x

Analog input

Channel characteristics
Number of channels
Input configuration
Resolution

Effectiv number of bits
Type of ADC

Sampling rate

Sampling rate accuracy

Input amplifier characteristics
Input ranges

Small signal bandwidth (-3 dB)
Input impedance

Overvoltage protection

Channel separation (cross talk)

Transfer characteristics
Gain (amplitude accuracy)
Offset (residual DC)

Gain drift (typ)

Offset drift (typ)

Dynamic characteristics

Signal to noise

THD (fin = 1kHz) 0 dBEs input

THD (fin = 1kHz) -20 dBgs input

Interchannel gain mismatch

Inter channel phase mismatch (fi, < 250kHz)

Maximum working voltage
Channel-to-ground
Channel-to-channel

Common mode rejection ratio (CMRR) of AlSense

16 simultaneously sampled
single ended with remote sense
16-bit

14,7

Successive approximation (SAR)
1 to 500 kS/s per channel

35 ppm

+1.25,+2.5,t50or+10 V

900 kHz

10 MQ parallel (5.1 k2 + 30 pF)
+30V

> 54 dB, fin< 1kHz

>90 dB @ fin 1 kHz

10.02 %

+0.01% of Range 150 pVvV
+8 ppm/K

15 ppm/K of Range

89 dB

<-86dB

<-93dB

+0.015 %

0.012° * f, (kHz) + 0.08°

10V, installation category |
10V, installation category |
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4.2 Digital and Counter input

Digital and Counter input
Counter resolution

Counter time base

Time base accuracy
Maximum input frequency

Input signal characteristic main board
Compatibility
Configuration
Input low level
Input high level
Input low current
Input high current
Input capacitance
Overvoltage protection (DI 0 to DI 15)

Input signal characteristic CLK and Trigger
Compatibility
Configuration
Input low level
Input high level
Input low current
Input high current
Input capacitance
Overvoltage protection

Compatibility
Configuration

Input low level

Input high level

Input low current

Input high current
Input capacitance
Overvoltage protection

32-bit

80 MHz
35 ppm
40 MHz

TTL/CMOS

Pull-up with 100 kOhm
-0.7Vto 0.8V
2Vto5V

<-50 pA

<10 A

<5pF

-1to6V

TTL Schmitt trigger
Pull-up with 100 kOhm
-0.7Vto2V
3Vto5V

<-50 pA

<10 pA

<5pF

-1to6V

Input signal characteristic expansion board with TTL input

TTL/CMOS

Pull-up with 100 kOhm
-0.7Vto 0.8V
2Vto5V

<-50 pA

<10 pA

<5pF

25V

Compatibility

Configuration

Input coupling

Input impedance (ground referenced)
Bandwith (-3dB)

Trigger adjustment range
Trigger resolution

Trigger level accuracy
Common voltage range
Common mode rejection ratio
Overvoltage protection

Max. DC level @AC coupling

Input signal characteristic expansion board with adjustable input

Adjustable trigger levels
Symmetric differential
DC/AC (1Hz)

1 MOhm /5 pF

5 MHz

Oto40V

40 mV

+100 mV £1% of trigger level
-35 to 50V

>40 dB

+100 V continuous

+50 V continuous

Input signal characteristic with isolated inputs
Compatibility
Configuration
Input low level
Input high level
Input high current @ 5 V Uy
Input high current @ 30 V Uiy
Propagation delay
Bandwidth
Overvoltage protection
Isolation voltage (channel to channel)
Isolation voltage (input to output)

CMOS
Isolated input
Un<1.8V
Un>3.2V
<3.5mA
<7mA
<160 nsec

3 MHz

35 V continuous (65 V peak)
100 V

250V
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4.3 Digital and clock divider output

DEWE-ORION-1616-50x

Compatibility
Characteristic
Low voltage level
High voltage level

Output current

Digital and clock divider out

TTL/CMOS

<04V @ 4 mA load
>3V @ 4 mA load

Sink (low level) -20 mA
Source (high level) 20 mA
Output impedance 50 Ohm
4.4 CAN interface
CAN interface
Specification CAN 2.0B
Physical Layer High speed
Listen only mode Supported
Galvanic isolation Not isolated
Bus pin fault protection +36 V
ESD Protection 12 kV (HBM)
CAN Tranceiver SNHVD235
PCI data transfere mode DMA with SW pooling

4.5 Power requirements

Orion Type l12v [MA] Isy [MA] I3.3v [MA] Prot. [Watt]
Orion-1616-500 --- 710 240 43
Orion-1616-501 -—- 780 240 4.7
Orion-1616-502 -—- 730 340 4.8
Orion-1616-503 -—- 800 340 51
Orion-1616-504 --- 840 430 5,6
Orion-1616-505 - 910 430 6

This table does not include the current taken from the 1/0 connectors like CAN.
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DEWE-ORION-1616-50x

4.6 General Specifications

General Specifications
Environmental

Operating temperature

Storage temperature

Relative humidity

Maximum altitude

Pollution degree (indoor use only)

Physical
Dimensions (not including connectors)
Analog input connector (main board)
Analog input connector (expansion)
Counter input connector (expansion)
CAN input connector

SUBD

Lemo

0to 50 °C

-20to 70 °C

10 to 90%, non condensing
2000 m

2

17.5x 10.7 cm (6.9 x 4.2 in.)

68-pin SCSI male (AMP 174341-5)
68-pin SCSI male (Honda PCS-68LMD)
68-pin SCSI male (Honda PCS-68LMD)

2 x SUB-D 9-pin male
7-pin Lemo connector female (Type: EPG.0B.307.HLN)
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CE-Certificate of conformity

(€

Manufacturer: DEWETRON Elektronische Messgeraete Ges.m.b.H.

Address: Parkring 4
A-8074 Graz-Grambach Austria

Tel.: +43 316 3070 0
Fax: +43 316 3070 90
e-mail: sales@dewetron.com
http://www.dewetron.com

Name of product: DEWE-ORION-1616-50x

Kind of product: A/D board

The product meets the regulations of the following EC-directives:

73/23/EEC
"Directive on the approximation of the laws of the Member States relating to
electrical equipment designed for use within certain voltage limits amended by
the directive 93/68/EEC"

89/336/EEC
"Directive on the approximation of the laws of the Member States relating to
electromagnetic compatibility amended by the directives 91/263/EEC, 92/31/
EEC, 93/68/EEC and 93/97/EEC

The accordance is proved by the observance of the following standards:

L Safet IEC/EN 61010-1:1992/93 IEC 61010-1:1992/300 V CATIII Pol. D. 2
Yy IEC/EN 61010-2-031 IEC 1010-2-031

E Emissions EN 61000-6-4 EN 55011 Class B

c Immunity EN 61000-6-2 Group standard

Graz, April 28, 2010 7 CQ/// .

Place / Date of the CE-marking Dipl.-Ing. RoWeutter/ Managing director
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