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Product information

This manual contains the technical installation and important instructions for correct commissioning
and usage, as well as production information according to the current status before printing.

The content of this manual and the technical product data may be changed without prior notice.
ADDI-DATA GmbH reserves the right to make changes to the technical data and the materials included
herein.

Warranty and liability

The user is not permitted to make changes to the product beyond the intended use, or to interfere
with the product in any other way.

ADDI-DATA shall not be liable for obvious printing and phrasing errors. In addition, ADDI DATA, if
legally permissible, shall not be liable for personal injury or damage to materials caused by improper
installation and/or commissioning of the board by the user or improper use, for example, if the board
is operated despite faulty safety and protection devices, or if notes in the operating instructions
regarding transport, storage, installation, commissioning, operation, thresholds, etc. are not taken into
consideration. Liability is further excluded if the operator changes the board or the source code files
without authorisation and/or if the operator is guilty of not monitoring the permanent operational
capability of working parts and this has led to damage.

Copyright
This manual, which is intended for the operator and its staff only, is protected by copyright.

Duplication of the information contained in the operating instructions and of any other product
information, or disclosure of this information for use by third parties, is not permitted, unless this right
has been granted by the product licence issued. Non-compliance with this could lead to civil and
criminal proceedings.

ADDI-DATA software product licence

Please read this licence carefully before using the standard software. The customer is only granted the
right to use this software if he/she agrees with the conditions of this licence.

The software must only be used to set up the ADDI-DATA boards.

Reproduction of the software is forbidden (except for back-up and for exchange of faulty data
carriers). Disassembly, decompilation, decryption and reverse engineering of the software are
forbidden. This licence and the software may be transferred to a third party if this party has acquired a
board by purchase, has agreed to all the conditions in this licence contract and the original owner does
not keep any copies of the software.

Trademarks

e ADDI-DATA, APCI-1500, MSX-Box and MSX-E are registered trademarks of ADDI-DATA GmbH.

e Turbo Pascal, Delphi, Borland C, Borland C++ are registered trademarks of Borland Software
Corporation.

e Microsoft .NET, Microsoft C, Visual C++, MS-DOS, Windows XP, Windows 7, Windows 8, Windows
Server 2000, Windows Server 2003, Windows Embedded and Internet Explorer are registered
trademarks of Microsoft Corporation.

e LabVIEW, LabWindows/CVI, DASYLab, DIAdem are registered trademarks of National Instruments
Corporation.

e CompactPCl is a registered trademark of PCl Industrial Computer Manufacturers Group.

e VxWorks is a registered trademark of Wind River Systems, Inc.

e RTXis a registered trademark of Ardence.
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Warning!

The following risks result from the improper implementation of the
board and from use contrary to the regulations:

"’i & Personal injury

“/ Damage to the board, the PC and peripherals

‘?’ Pollution of the environment.

B Protect yourself, others and the environment!

B Read the safety precautions (yellow leaflet) carefully!
If this leaflet is not enclosed with the documentation, please contact us
and ask for it.
E Observe the instructions of this manual!
Make sure that you do not forget or skip any step!
We are not liable for damages resulting from the wrong use of the board.

B Pay attention to the following symbols:

NOTICE!

Designates hints and other useful information.

NOTICE!

Designates a possibly dangerous situation.

If the instructions are ignored, the board, the PC and/or
peripherals may be destroyed.

WARNING!

Designates a possibly dangerous situation.
If the instructions are ignored, the board, the PC and/or
peripherals may be destroyed and persons may be endangered.

www.addi-data.com 3 QTBE)JP;ESNATA/’A



Contents APCle-3x21, CPCls-3121

Contents

L1 g 114 T 3
APt Er OV VIO ... uiiiieeeiiciineessrrnee s r s e r e s mm s r e aa e E e RS e E £ 8RS E £ R RS EE R R RS E R R R RRR R R R RRRRR R R RRRRRRRERRRREE 7
1 Definition of application, user, handling ... 8
1.1 Definition Of @PPlICAtiON ....ii it eee e 8
LIPS 0 O [0 1=T g e [= o I UL OSSPSR 8
LI U LY To T =Ty o g ot f o] o OO 8
LIPS G T BT 4 T3 &3 o S T SRR 8
1.2 LT PO SRTN 9
L B O TV E= L o= A o T TSP 9
1.2.2  Country-speCific rEQUIATIONS .......oo ittt st e e e n e e e e s 9
1.3 Handling Of the Doard...........oo e e e e enes 9
1.4 QUESTIONS AN UPAATES ... ittt e e e e e e ae e e e s e e s ene e e saneesnreesaneeesans 10
2 Brief description........ .. e nnnnnan 11
2.1 3 oYl 1o [T - 4T3 12
3 Insertion and installation of the board .........coom i 14
3.1 Insertion of the APCIE DOAId ..ottt e e e s nee e 14
20 P O @ T Y= o 1 Vo T 1 14
3.1.2 SelECtING @ SIOT .. et r e n e r e ne s 14
3.1.3  INSerting the board...... ..o eanes 15
I I S @ (o 1T Te Ik d o TN GO SRR PRPPRTAPR 15
3.2 Insertion of the CPCIS DOAIM .......c.eiiiiiiiie et e 16
3.2.17  OPENING TNE POttt e et st e e ae e e e st e e ae e e eaee e e ne e e easeesneeanreesnneesnnes 16
202 A Y1 1=t [ Vo i T o | S 16
3.2.3  INSerting the Doard ... e 17
3.3 CoNNECEING ThE ACCESSOTIES ...uuiieiiieeiieeeeertee et e e et e e st e e st e e e e s st e e saeeesseesaneeesnseeeneeesseeesnnes 18
3.3.1 Connection of the screw terminal PANEIS .......cccoeeciir e s 18
20 T | o = £ T [T 4T o | PP 20
20 75 R o) o Y=Y d oY o I 1 Tef o[- 22
S I B @o) oY =Tt oY g =) T o] o =TSP 23
34 DTNV G T a1 =Y | Y o] o USSR 26
4 Function description ... m s e nmm s nmmmn e nns 27
4.1 F Y gFLoTe [T oY o0 £ TSP PRR PP PP 27
4.1.1  TiMe-MUIIPIEXING SYSTEIM ...eiiiiiiieiie et e e e s e e e sae e e ste e e seeesaseesnseeesnseesnneeeesenenns 27
O Yo ) 7= To T I - T o T [ PSPPSR PRPOPP 27
IR S o =1 oY I [ o 10 el 1 ¢ o{ U T S 28
4.1.4 Input modes Of the analog INPULS ........cciiiiiiieiie et 29
4.2 F e QT T o T o U4 oYU ) 3P 35
43 DT To i 1 T oY 01U 1 C TP PRR 37
4.4 BT To T3 = I YU 3 o LU 3 38
4.5 Timer aNd WatChdOg. . ..ottt e e s r e s ne e e s neeeneeeas 39
T N I o T PSPPI 39
YW V1T | ol g Lo [o o O URUPPURPURRT 40
4.5.3 Setting @ digital OULPUL .....ceii et eneeen 40
5 Standard SOFtWAre .......ceeeeeeeiiiiiiiiire s s s n 42
6 Return or diSposal.......ccciiiiiemiimimmiiriesr s s s ns e ama e ana e e rnna s anrnnansnrnn 43
6.1 = A g o PSPPI 43
6.2 Disposal of ADDI-DATA Waste @QUIPMENT.......cciciiiiiir e csieeeeeeere e esee e e e esee e e e sareeesneeesneen 44
7 Technical data and limit values ........... i e 45
7.1 Electromagnetic compatibility (EMQ) ....coooueiiiiiiiii et et 45
7.2 MeEChaNICAl SEIUCTUIE ...ttt st ae e e a e ne e eaes 45
7.3 RV /=161 o] o PSP SPTPPRPTPPPPPPIN 46
7.4 (o1 T'o o - PRSP 47

www.addi-data.com 4 QTERE)JP;EO'NATA/’A



Contents APCle-3x21, CPCls-3121

7.5 [T T V= 1[0 T3 TR 47

8 70 B N o - 1 (o Yo TR T 0T o LU 3 48
Y N o T 1 [T I o1V { o 11 S TSR UR PSP 49
830 T o 1o 11 =Y T o o U (2 S 49
X T o 1o 11 =Y I e U o 10 N 0727 AN S 50
7.5.5 Timer and WatChdOg.... ..ot e n e e e ne e e e ennes 50
8 N o3 =T 4 e 51
8.1 (G [T 1 YTV 51
8.2 T aTo 1= TSSO UR PRSPPI 53
9 Contact and SUPPOIt......ccieeiiiimmiirmr s raa e rrnnarrrnnnarnnnnnn 54
Figures

Fig. 1-T:  €orrect handling ..ottt e s e e e e e s an e e s n e e enn e e sneeenns 9
Fig. 1-2:  CPCIs-3121: Correct NandliNg .....cccceeeecieeiie et ne e ennee s 10
Fig. 2-1:  APCle-3021: BIOCK di@gQram ........cooiiiiiiiieeiie ettt s ne e ene s 12
Fig. 2-2:  APCle-3121: BlOCK diagram ........coiiiieiee et e e ene e nnee s 12
Fig. 2-3:  APCle-3521: BIOCK diagram ........coociieiiiee e cstes e et e et et e e s e e e e eene e e ennee s 13
Fig. 2-4:  CPCIs-3127: BIOCK i@gram .....c.coeiiiiiiiiieee ettt 13
oo T B o @ I =4 0T YT T i Y/ o 1L 14
Fig. 3-2:  Slot: INSert the DOard..........oocioiiiiiieee e 15
Fig. 3-3:  PC housing: Fasten the D0oard ..........ooceeii et n 15
Fig. 3-4:  CPCIS SIOT TYP@S .t eitiiiuie ettt sttt e e s e e r e s e s e e sae e eae e e r e e nne e sneesanenareeas 16
Fig. 3-5:  Slot: INSert the DOArd.........oceoo it e s 17
Fig. 3-6:  APCle-3x21: Connection of the screw terminal panels and connection box.........ccc.ccecuc.... 18
Fig. 3-7:  CPClIs-3121: Connection of the screw terminal panels and connection box........cccccee...e... 19
Fig. 3-8:  37-pin D-Sub male connector (@analog I/O)........ccuiiiiiiiiiiii et 20
Fig. 3-9:  37-pin D-Sub male connector (digital I/O) .......ccoeceeieiiiiieie e 21
Fig. 3-10: ConNECtion PrinCiPIe ..oo.eeoe ettt e ne e s mr e e e e e eanee s 22
Fig. 3-11:  Current loop for the PC-Diff Option ....coooiriiieeeee ettt 23
Fig. 3-12: Connection example (single-ended iNPULS ......cooceeeiiiiiccir e 23
Fig. 3-13: Connection example (differential iNPULS) ......cccoceeririiriiiiiieeee e 24
Fig. 3-14: Connection example (aNalog OULPULS).....c.eeiiceriieie i rcee et ctes et e e e s 24
Fig. 3-15: Connection example (digital iINPULS) .....coouiiiiiiiiiie e 25
Fig. 3-16: Connection example (digital QOUTPULS) ....cceeveieiriiiie i 25
Fig. 4-1:  Time-multipleXing SYSTEM ... e s smr e ne s 27
Fig. 4-2:  Analog input circuit (single-ended)........coouieiiir i 28
Fig. 4-3:  Analog input circuit (differential) ........cooor e 29
Fig. 4-4: Reaction time of the analog OULPULS ........eeriiiiiie e 35
Fig. 4-5:  Connection of the analog ground liNES ...........coiiriiiiiiieee e 36
Fig. 4-6: Heat development of the board..........c.coo e 37
Lo IRy A [ o o TV ol ¢ o VT TP PSPPSR 38
Fig. 4-8:  OULPUL CIFCUIT (24 V) ettt ettt e et s a e e ae e e st e e s nee e eanee s 39
oo I e Lo T o 1Tl (=) T o1 o 1) S 40
Fig. 4-10: Setting a digital output (€XamMPIE) ....coiiiiiiiiiieeee e e 40
o To I IR VAV Tl oo [ Yo T (=07 T o o1 L) IS 41
Fig. 6-10  Serial NUMDEI ... .ot r e r e s s e e n e e nn e e neenaneeas 43
T TS A B T o Yo L= Y - o 1= S 44
Fig. 7-1:  APCIE-3X21: DIMENSIONS ...cneiiiiieeitieeeieeetee et e e e e see e s ee e s e e e e ne e s saeeesneesanseesneeeanneseneeesnneesn 45
Fig. 7-2:  CPCIS-3127: DIMENSIONS ....uueeieiiiitieeeetiee ettt e s s etee e e s st e e s st e e s ssee e e s s aaseeeessaseeeeseneeeessanseeessanes 45

www.addi-data.com 5 QTERE)JP;EO'NATA/’A



Contents APCle-3x21, CPCls-3121

Tables

Table 2-1: Technical features: Overview

.................................................................................................. 11
Table 3-1: Pin description (digital I/O) ........ooiii ettt s 21
Table 4-1: Digital OULPULS (24 V) ...eee ettt et e et e e e e e e e e s e e s st e eneeesneeesnneesnneeeenseennns 40
L] (S TR =1 Y T o T3S 46
LI L oY L= @ T o T o T3 47
Table 7-3: PC-SE/PC-Diff option: RESOIUTION ...c.eiiiiiii ettt 47
Table 7-4: Current consumption (DOArdSs).........ccceeiiiiiiii i 48

www.addi-data.com 6 ADDI- DATA/’A

PARTNER FUR PRAZISION



Chapter overview APCle-3x21, CPCls-3121

Chapter overview

In this manual, you will find the following information:

Chapter Content
1 Important information on the application, the user and on handling the board
2 Brief description of the board
3 Detailed information on the insertion of the board, connection of the accessories

(including pin assignment) and driver installation
Tip: Print out this chapter to have help at hand for inserting and installing the board.
Description of the individual functions of the board

Standard software: Information on the API software functions

Procedure for returning / repairing or disposing of the board

List of technical data and limit values of the board

Appendix with glossary and index

O |00 | N | |uvl| b

Contact and support address
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Definition of application, user, handling APCle-3x21, CPCls-3121

1 Definition of application, user, handling

1.1 Definition of application

1.1.1 Intended use

The board APCle-3x21" must be inserted in a PC with PCl Express slots which is used as electrical
equipment for measurement, control and laboratory pursuant to the norm EN 61010-1 (IEC 61010-1).
The board CPCls-3121 must be inserted in a CompactPCl Serial computer or in a corresponding hybrid
system with CompactPCl Serial slots which is used as electrical equipment for measurement, control
and laboratory pursuant to the norm EN 61010-1 (IEC 61010-1).

The used personal computer (PC) must fulfil the requirements of IEC 60950-1 or EN 60950-1 and
EN 55022 or IEC/CISPR 22 and EN 55024 or IEC/CISPR 24.

The use of the boards APCle-3x21 and CPCls-3121 in combination with external screw terminal
panels requires correct installation according to IEC 60439-1 or EN 60439-1 (switch cabinet / switch
box).

1.1.2 Usage restrictions

The boards APCle-3x21 and CPCIs-3121 must not be used as safety-related parts (SRP).

The boards APCle-3x21 and CPCls-3121 must not be used for safety-related functions, for example
for emergency stop functions.

The boards APCle-3x21 and CPCls-3121 must not be used in potentially explosive atmospheres.

The boards APCle-3x21 and CPCls-3121 must not be used as electrical equipment according to the
Low Voltage Directive 2006/95/EC.

1.1.3 Limits of use

All safety information and the instructions in the manual must be followed to ensure proper intended
use.

Uses of the board beyond these specifications are considered as improper use. The manufacturer is not
liable for damages resulting from improper use.

The board must remain in its anti-static packaging until it is installed.
Please do not delete the identification numbers of the board or the warranty claim will be invalid.

1 APCle-3x21 = APCle-3021, APCle-3121 and APCle-3521

ADDI-DATA
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Definition of application, user, handling APCle-3x21, CPCls-3121

1.2 User

1.2.1 Qualification

Only persons trained in electronics are entitled to perform the following works:
e Installation

e Commissioning

e Use

¢ Maintenance.

1.2.2 Country-specific regulations

Do observe the country-specific regulations regarding
e the prevention of accidents

e electrical and mechanical installations

e Electromagnetic compatibility (EMC).

1.3 Handling of the board

Fig. 1-1: Correct handling

Hold the board cautiously at the outer end and at the slot bracket.
Do not touch the surface of the board!

ADDI-DATA
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Definition of application, user, handling APCle-3x21, CPCls-3121

Fig. 1-2: CPCIs-3121: Correct handling

Hold the board cautiously at the outer end and at the
front panel. Do not touch the surface of the board!

1.4 Questions and updates

If you have any questions, you can send them to us by e-mail or call us:

E-mail: info@addi-data.com
Phone: +49 7229 1847-0.

Manual and software download from the Internet

The latest versions of the technical manual and the standard software for the board APCle-3x21 or
CPClIs-3121 can be downloaded for free at: www.addi-data.com.

5 NOTICE!

_1_ Before using the board and in case of malfunction during
operation, check if there is an update (manual, driver) available.
Current data can be found on our website or contact us directly.

. ADDI-DATA
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Brief description APCle-3x21, CPCls-3121

2 Brief description

The multifunction boards APCle-3021, APCle-3121 and CPCls-3121 are equipped with up to 16
single-ended or up to 8 differential inputs. They deliver a 16-bit resolution and a throughput rate of
100 kHz. The following input voltage ranges can be configured for each channel using software:
0-10V,x£10V,0-5V, x5V, 0-2V, 2V, 0-1V, £ 1V, 0-20 mA (option).

There are different acquisition modes and trigger settings to control the data acquisition. For the
hardware trigger, the digital 24 V trigger input is used.

The APCle-3x21 has a PCl Express DMA controller for direct data exchange with the PC memory.

For analog output, the boards APCle-3121, APCle-3521 and CPCls-3121 each have 8 optically
isolated channels with 16-bit resolution. The following voltage ranges can be selected through
software: 0-10 V, 10 V.

All output lines are protected against short-circuits and are equipped with EMI filters, and each output
has its own ground line. In order to process digital 24 V signals, there are also 4 opto-isolated digital
I/0 lines available via a separate connector. One of two timers can be used as a cyclical timer or as a
watchdog.

Another feature of the board CPCls-3121 is the extended operating temperature range from -40 °C to
+85 °C.

Table 2-1: Technical features: Overview

Technical features APCle-3021 APCle-3121 APCle-3521
CPCis-3121
Analog inputs:
Single_ended (SE) or 4,8 or 16 (SE) 8or 16 (SE) _
differential (dlff) 2,40r8 (dlff) 40r8 (dlff)
Resolution 16-bit 16-bit -
Optical isolation (500 V) yes yes -
Throughput rate 100 kHz 100 kHz -
Analog outputs: - dors dor8
Voltage or current
Resolution - 16-bit 16-bit
Optical isolation (500 V) - yes yes
Digital inputs/outputs: | 4 inputs and 4 inputs and 4 inputs and
24V, optically isolated 4 outputs 4 outputs 4 outputs
Timer (16-bit) 1 2 2
Watchdog (16-bit) - 1 (timer 1) 1 (timer 1)
ADDI-DATA
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Brief description APCle-3x21, CPCls-3121

2.1 Block diagrams

Fig. 2-1: APCle-3021: Block diagram

: A/D
‘ MFX ‘ Gain }_) converter DC/DC
16 SE / 8 dlff. —————— | Optical l converter
or _ , Low-pass | isolation |
inputs | B T T :ﬁ: P —
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Q! control
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S| - SE%I. RAM || 1Ot Couplers
l- - a» e’ - F|F :
37-pin D-Sub 0 PCI Express |, - Timer 1 8dig. /0
male connector controller —

16-pin male connector

PCl Express bus

Fig. 2-2: APCle-3121: Block diagram
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. T converter . pone o
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or | , Low-pass | isolation |
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Brief description APCle-3x21, CPCls-3121

Fig. 2-3: APCle-3521: Block diagram
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Fig. 2-4: CPCIls-3121: Block diagram
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Insertion and installation of the board APCle-3x21, CPCls-3121

3 Insertion and installation of the board

3.1 Insertion of the APCle board

Risk of injury!
Please follow the safety precautions! An improper handling of the
board may cause property damage and injury.

3.1.1 Opening the PC
B Switch off the PC and all units connected to the PC.
B Pull the PC mains plug from the socket.

E Open the PC as described in the manual of the PC manufacturer.

3.1.2 Selecting a slot

E Select a free 1-lane (x1), 4-lane (x4), 8-lane (x8) or 16-lane (x16) PCl-Express slot for the board.

Fig. 3-1: PCI Express slot types

B Unscrew the back cover from the selected slot.

Please follow the operating instructions provided by the PC manufacturer. Please keep the back
cover in a safe place. You will need it if you remove the board.

E Please provide for potential equalisation.

E Take the board out of its protective packaging.

www.addi-data.com 14 QTBEU)JP;ZE):NATA/’A



Insertion and installation of the board APCle-3x21, CPCls-3121

3.1.3 Inserting the board

E Insert the board vertically from above into the selected slot.

Fig. 3-2: Slot: Insert the board

E Fasten the board to the rear of the PC housing using the screw which held the back cover in place.

Fig. 3-3: PC housing: Fasten the board

E Tighten all loose screws.

3.1.4 Closing the PC

B Close the PC as described in the manual of the PC manufacturer.

ADDI-DATA 4,
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Insertion and installation of the board APCle-3x21, CPCls-3121

3.2 Insertion of the CPCls board

Risk of injury!
Please follow the safety precautions! An improper handling of the
board may cause property damage and injury.

3.2.1 Opening the PC
B Switch off the CompactPCl Serial system and all units connected to the CompactPCl Serial system.
B Pull the mains plug of the CompactPCl Serial system from the socket.

E Remove the front cover from a free CompactPCl Serial slot.

3.2.2 Selecting a slot

B Select a free CPCls slot for the board (* P2-P6 = optional).

Fig. 3-4: CPCls slot types

P6*

P5*

P4*

P3*

p2*

P1
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Insertion and installation of the board APCle-3x21, CPCls-3121

B Please provide for potential equalisation.

B Take the board out of its protective packaging.

3.2.3 Inserting the board

E Insert the board into the guiding rails of the rack and push it forward to the rear of the housing.
In order to plug it in, a slight resistance has to be overcome.

Fig. 3-5: Slot: Insert the board

B If there is a screw at the front panel of the board, fasten the board at the upper part of the
housing with it.

) NOTICE!

A_ To pull the board out of the rack, the fold-away handle (if available)
at the front panel has to be pushed slightly upwards. After that,
you can pull out the board.

ADDI-DATA
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Insertion and installation of the board APCle-3x21, CPCls-3121

3.3 Connecting the accessories

3.3.1 Connection of the screw terminal panels

Between the board APCle-3x21 or CPCls-3121 and the peripherals, analog signals are exchanged via
the screw terminal panel PX901-AG or the connection box PX_BNC and the cable ST010 or ST011,
which needs to be connected to the 37-pin D-Sub connector of the board. In terms of electromagnetic
compatibility (EMC), these cables have the following properties:

e Metallised connector housing

e Shielded cable

e Cable shield folded back over insulation and firmly screwed on both sides to the connector
housing.

For the digital inputs and outputs of the APCle-3x21 or CPCls-3121, the ribbon cable FB3000 or
FB3001 is connected to the 16-pin male connector of the board.

This ribbon cable also has a 37-pin D-Sub male connector for the connection of the cable ST010 or
ST011, i.e. a second slot is required.

Fig. 3-6: APCle-3x21: Connection of the screw terminal panels and connection box

PX901-2G
" ST010/STO11
I B @] FB3000
d 7 r Digital /O
H
PX901-AG
© e 0 Anzlog I/0
© 060
© 00 - ST010!ST011 ‘
© © O e % | APCle-3x21
@00 / // _
© © 0 o ] = =t Pin 1
©0 0
D-Sub D-Sub
OLOLS male female
connector connector

NOTICE!
Plug the FB3000 cable into the connector by inserting the red
(or blue or black) cable line into pin 1.
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Insertion and installation of the board APCle-3x21, CPCls-3121

Fig. 3-7: CPCls-3121: Connection of the screw terminal panels and connection box

PX901-2G
ST010/STO11
,,, -l
i~
E FB3001
PX901-AG Digital 1/0
- Analog 1/0
© 0
© 0 - ST010 / STO11
© © 4y I ﬁ G CPCls-3121
© o Pin 1
4 m D-Sub D-Sub -
© e L— 1 male female
connector connector
NOTICE!

Plug the FB3001 cable into the connector by inserting the red
(or blue or black) cable line into pin 1.
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3.3.2 Pin assignment

Fig.

DIFF

(+) Analog input 0
(+) Analog input 1
(+) Analog input 2
(+) Analog input 3
Analog input 3
Analog input 2
Analog input 1

(-
(-
(-
(-) Analog input 0

www.addi-data.com

Insertion and installation of the board

SE

+) Analog input 0
+) Analog input 1
+) Analog input 2
+) Analog input 3
+) Analog input 7
+) Analog input 6
+) Analog input 5
+) Analog input 4
Analog input GND
Analog input GND
Analog output 0 GND
Analog output T GND
Analog output 2 GND
Analog output 3 GND
Analog output 4 GND
Analog output 5 GND
Analog output 6 GND
Analog output 7 GND

(
(
(
(
(
(
(
(

20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

2\

w N -, O O 00N O BN —

(s

[ BN OL B

O 00 ~

20

SE

+) Analog input 8
+) Analog input 9
+) Analog input 10
+) Analog input 11
+) Analog input 15
+) Analog input 14
+) Analog input 13
+) Analog input 12
Analog input GND
Analog input GND
Analog input GND
Analog output 0
Analog output 1
Analog output 2

(
(
(
(
(
(
(
(

Analog output 3
Analog output 4
Analog output 5
Analog output 6
Analog output 7

APCle-3x21, CPCIs-3121

3-8: 37-pin D-Sub male connector (analog 1/0)

DIFF

(+) Analog input 4
(+) Analog input 5
(+) Analog input 6
(+) Analog input 7
Analog input 7
Analog input 6
Analog input 5

(-
(-
(-
(-) Analog input 4

The analog inputs have a common ground line (“Analog input GND"), whereas each analog output x
has its own ground line (“Analog output x GND").

ADDI-DATA
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APCle-3x21, CPCIs-3121

Fig. 3-9: 37-pin D-Sub male connector (digital 1/0)

) |16 MM 15
) |14 mm13
) |12 mm 1
0mmo
g mm7
6 HE>5
4 mm3

2 HE

Digital input 3

Digital input 2

Digital input 1

Trigger (-) / Digital input O (-)
External +24V

External +24V

GND (digital outputs)

GND (digital outputs)

(_
(_
(_
(_

16-pin male connector
on the board APCle-3x21

Digital input 3 (+
Digital input 2 (+
Digital input 1 (+
Digital input 0 (+
High-side output 3
High-side output 2
High-side output 1
High-side output 0

- L L

[ Trigger (+)
24V
24V
24V
24V

===

Digital input 3 (+

Digital input 2 (+

Digital input 1 (+

Trigger (+) / Digital input O (+
High-side output 3 (24 V
High-side output 2 (24 V
High-side output 1 (24V,
High-side output 0 (24 V.

37-pin D-Sub male connector | 30
on the ribbon cable FB3000 | 3!

) | % K‘ 1 Digital input 3 (-)
) | 21 2 | Digital input 2 (-)
) | 2 3 Digital input 1 (-)
) | 23 4 | Digital input 0 (-) / Trigger (-)
) | 24 5 | External +24V
) | 2 6 | External +24V
) | 26 7 | GND (digital outputs)
) | 27 8 | GND (digital outputs)
28 9
29

o0 0000ODOGCLOGLOGLOSGLOSLSEOSOSOOSIOS
N IS

» 13
3 14
34 15
3 16
% 17
S 18

L

Table 3-1: Pin description (digital 1/0)

Pin No. (16-pin | Pin No. (37-pin D-Sub . .-
Description
male connector) male connector)
1 27 24 V high-side output 0
2 8 Ground: digital outputs
3 26 24 V high-side output 1
4 7 Ground: digital outputs
5 25 24 V high-side output 2
6 6 24V voltage supply:
digital outputs
7 24 24 V high-side output 3
8 5 24 V voltage supply:
digital outputs
www.addi-data.com 21
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Insertion and installation of the board APCle-3x21, CPCIs-3121

Pin No. (16-pin | Pin No. (37-pin D-Sub . .-
Description
male connector) male connector)
9 23 Dlgltal |_nput 0+/
Trigger input +
10 4 Dl_gltal |.nput 0-/
Trigger input -
11 22 Digital input 1+
12 3 Digital input 1-
13 21 Digital input 2+
14 2 Digital input 2-
15 20 Digital input 3+
16 1 Digital input 3-

3.3.3 Connection principle

Fig. 3-10: Connection principle

Board Peripherals
Analog outputs: - Analog control and
0-10V, =10V l regulation devices

Analog signal source:
- 0-10V, 10V,
0-20 mA, 4-20 mA

Optional input circuit,
filter, 1/U conversion

With the PC-Diff option (see Chapter 7.4), the board has to be placed at the end of the current loop so
that the voltage (U,,,. GND) at the differential input pin is 12 V max. relating to GND (see the following
figure).
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Current loop for the PC-Diff option

Current |

Shunt

Fig. 3-11:

Current loop

Shunt

24V
— 0-20 mA

. Variable current source
Connector, board or screw terminal panel PX901-AG

|
|

1 i)

I ZOT y A Current|
|
l
Shant | U, dift =5Vatl=20mA
|
|
|
. P |

Loyl
|
|
|
U GND< 12V :
|
vy 11,
9,10
- |
!

3.3.4 Connection examples
1) Analog inputs (only APCle-3021, APCle-3121 and CPCls-3121)

Fig. 3-12: Connection example (single-ended inputs

www.addi-data.com

Board

Analog inputs (single-ended) |
|
Input 0 (+) |
. o
.Pro.tectl\/e Optional 0|
circuit for the input circuit |
inputs i
|
| . 24
S
&
0 1
28,29 |
|
I
I

23

STO10

PX901-AG

1]

29 o
10 o
28 o
9 o0—

199 937

20

Variable
/. voltage
source
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Insertion and installation of the board APCle-3x21, CPCls-3121

Fig. 3-13: Connection example (differential inputs)

Board ST010 PX901-AG
Analog inputs (differential) ' 029
! o 10
Input 0 (+) | J>_ 028
L e L
i o9 )
Protective Optional 0} 2 o Varibe
circuit for the iUt circuit ! 190 /. ) voltage
inputs P Input 0 (-) source
—-O - FO
—_— |
271 27
: g 27
4
9,10 1 9,10
28,29 | 28,29
| 2
! ¢}
' 10
NOTICE!

Due to the very high impedance of the analog inputs, the measurement
result is undefined, i.e. variable at inputs that are not connected (open).
To minimise interfering factors, all the inputs that are not required
should be connected with “Analog input GND” (see pin assignment]).

2) Analog outputs (only APCle-3121, APCle-3521 and CPCls-3121)

Fig. 3-14: Connection example (analog outputs)

|
Board : Peripherals

|
Analog output 0 [
Analog output 1 :

Analog output 2 15
Analog output 3 |
|
|

. EMI filter | a minimum
DAC : Protective diodes | of 2kQ

Aha\og output 7 :
|
Analog output 0 GND ]

1 Analog output 1 GND 30

Analog output 2 GND
Analog output 3 GND

A'nalog output 7 GND
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3) Digital 1/0 (24 V)

Fmm—m— e —

Fmm— e — —

APCle-3x21, CPCIs-3121

Fig. 3-15: Connection example (digital inputs)

AN

N\

Board FB3000 Peripherals
| |
| |
Digital input 0 (+) : : Switch
| |
& A
- BELN s S [ & |0
9 23
! | |
| | |
| | |
| | | n
| | | = 24V (_)
| | |
| | |
| | |
: | |
I 10 | 4 |
o o
o ! !
Digital input 0 (-) : : J
| |
| |
| |
| |
| |
| |
| |
| |
Digital input 1 (+) : :
| |
R N &
— LR =
" 22 :
| | | PNP transistor
| ! ! output
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
l ) 12 1 31
4 ¢
Digital input 1() | '
| |
Ll Ll
Pin header D-Sub connector

Fig. 3-16: Connection example (digital outputs)

Board | FB3000 i Peripherals
< 4
) 1 [ >
I I
I I
I 6,8 I 56
Opto-coupler 4|i|—-i ' - 124V
I I
Polyswitch I |
P I Output 0 i
: : 11 27
: > I
| _—/ H I> -D T |
: : I I
[ | |
e
— I I
12,4 17,8
I' - :
: GND :
I I -
Pin header D-Sub connector
25
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Insertion and installation of the board APCle-3x21, CPCIs-3121

3.4 Driver installation

Information on how to select and download the appropriate driver can be found in the document
“Quick installation PC boards” (see PDF link).

The installation of drivers of the type “ADDI-DATA Multiarchitecture Device Drivers 32-/64-Bit for
x86/AMD64" as well as the installation of the corresponding samples is described in the installation
instructions (see PDF link).
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4 Function description

4.1 Analog inputs

Up to 16 single-ended or 8 differential signals can be connected to the boards APCle-3021,
APCle-3121 and CPCls-3121.

4.1.1 Time-multiplexing system

The data acquisition chain of the board is based on a so-called time-multiplexing system, which
comprises only one A/D converter. The measuring channels are led via an analog multiplexer to the
A/D converter.

Fig. 4-1: Time-multiplexing system

Optical isolation

Analog input 0
o g inp

Filter

Analog input 4
o g inp

C . U . _ D ]
Analog input 11 Filter

(o,

|
[
[
T
; : ; MUX PGA Lo
1
[
[
[

Analog input 15

The signals are led via a filter (RC circuit) to the multiplexer and then through a programmable gain
amplifier to the 16-bit A/D converter.

When the multiplexer switches from one measuring channel to another, the output capacitance of the
multiplexer must be reloaded to the voltage of the new channel (example: channel 0 = +9,99 V,
channel 1 =-9,99 V). The current for reloading the output capacitance is supplied by the signal source
(sensor). The time for reloading is called (signal) settling time. This time depends on the following
parameters:

¢ Max. voltage jump from one measuring channel to another
e Source impedance of the sensor system

o Filter option.

To avoid incorrect measurements, a wait time between the switching of the multiplexer and the start
of the A/D conversion must be included. This time can be set in the range from 10 ps to 65,535,000 ps
in steps of 1 ps using a software function (e.g. "“i_PCle3121_InitAndStartAnaloglnputSequenceEx",
parameter “dw_ConvertingTime"”; see Chapter 5).

4.1.2 Voltage ranges

The analog input ranges (0-10V, + 10V, 0-5V, x5V, 0-2V, + 2V, 0-1V, = 1 V and optional 0-20 mA)
and the gain can be selected through software. This enables different voltages (or currents) with the
channels so that the resolution of the A/D converter can be used to full capacity.
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=) NOTICE!
& Please note that a longer settling time of the measurement chain

has to be reckoned with when switching the voltage range from
unipolar to bipolar or vice versa.

4.1.3 Analog input circuit
1) Single-ended

Fig. 4-2: Analog input circuit (single-ended)

! L +
I -
J:_ ¢ —— 10, Gain 1,2, 5,10

[
|
RCurrent : i Ij —O
L | 0—| GND
U
GA

*

GND GND GND GND

*Reurrent = Optional equipment with current version

= 159 kHz

Cut-off frequency  f :(Zn 10010 700)
: *VYnF
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2) Differential

Fig. 4-3: Analog input circuit (differential)
GND

IN+ 100 Q

Gain1,2,510

e
|
oo
|
n
| |
=
- [
Fr

*
Current

r———-"
| PSR — |
b
s}
B
|
d
|
|
I I
o
=
S
{1

i
|
<7
2t

100 Q

¢-—————

GND

GND

*Reurrent = Optional equipment with current version
*Cp = optional equipment with DF filter

Cut-off frequency f ! =159 kHz

97 27-(100 Q + 100 Q) - [Cor + (C; | C)]

(Cor not fitted)

4.1.4 Input modes of the analog inputs

For the analog input, up to 16 single-ended or 8 differential channels are available on the boards
APCle-3021, APCle-3121 and CPCls-3121. The acquisition can be carried out in the following modes:

1) Simple mode

2) Scan mode

3) Sequence mode (with DMA function)
4) Auto-refresh mode
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1) Simple mode

The software initialises and starts the A/D conversion. After that it reads in the digital value from one
or more channels. This can be done either with or without interrupt.

Simple mode

Software start Software start

T Start T Start
Start

Acquisition Treads Treads

IRQ when the é IRQ when the ;
IRQ bit s set IRQ bit is set

2) Scan mode

There are 6 different scan modes:

a) Software-triggered single scan

b) Hardware-triggered single scan

¢) Software-triggered continuous scan

d) Software-triggered continuous scan with timer delay
e) Hardware-triggered continuous scan

f) Hardware-triggered continuous scan with timer delay.

These scan modes are explained in more detail below.
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a) Software-triggered single scan
The user interrupt routine is called up after the last IRQ (= ADDI-DATA driver).

=) NOTICE!
* Please note that the DMA functionality is not used in Scan mode.

Single software scan

Start
Start

FAR S

IRQ IRQ RQ

b) Hardware-triggered single scan
This scan can be triggered with a rising or falling edge (initialisation through software).

A
Hardware
trigger
A Start
Start

Acquisition TRN RD2 ’TRDH

c) Software-triggered continuous scan
Software start

o
Start Start
A A

A ‘ T
Acquisition RD1 RD2 ‘,,,,,,,,TRDn ?RD1 RD2 L______| RDn

IRQ é IRQ é IRQ é IRQ é IRQ é RQ é
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d) Software-triggered continuous scan with timer delay

Software start

< Start Start
Start J Timer Y\

A T
Acquisition TRD1 RD2 ‘,,,,,,,,TRDn RD1

RQ é IRQ é IRQ é IRQ é

e) Hardware-triggered continuous scan

5 NOTICE!
* Please note that in this scan mode, the external signal triggers

only one scan at a time.

Hardware \ ?

Trigger
K A
Start Start AN

Acquisition RD1 RD2 ‘ ,,,,,,, ‘RDn / RD1 ‘RDZ ‘ ,,,,,,, ‘RDnl
IRQ é IRQ é IRQ é IRQ é IRQ é IRQ é

f) Hardware-triggered continuous scan with timer delay

Hardware T
Trigger
Start Start
star J:%;\»
A A T T
Acquisition RD1 RD2 | ___ | RDn RD1

www.addi-data.com 32 QTBEU)JP;B:NATA/’A



Function description APCle-3x21, CPCls-3121

3) Sequence modes (with DMA function)
Two sequence modes are available, which are described below with two examples each:

a) Simple sequence mode (examples 1 and 2)
b) Sequence mode with delay (examples 1 and 2)

=) NOTICE!
* Please note that the Sequence mode always uses DMA

(Direct Memory Access).

a) Simple sequence mode

Simple sequence mode - example 1

In this example, the interrupt is released at the end of each sequence (after 5 acquisitions at a time).
The whole acquisition is completed after 3 sequences.

Sequence 0 Sequence 1 Sequence 2
. S > L Sl— »  End of acquisition
lof1[2f3fafofn]2]3]afofr[2]5]a] .
10 ps

Interrupt Interrupt Interrupt

dw_NbrOfChannel =5

dw_SequenceChannelArray =0, 1, 2, 3,4
b_DelayTimeMode = ADDIDATAG_DELAY_NOT_USED
dw_SequenceCounter = 3
dw_InterruptSequenceCounter = 1

Simple sequence mode - example 2

Here, the interrupt is released after 2 sequences (10 acquisitions). The entire acquisition is completed
via the following function: b_ADDIDATA_StopAnaloglnputSequenceAcqusisition

Sequence 0 Sequence 1 Sequence 2

Interrupt

dw_NbrOfChannel =5

dw_SequenceChannelArray =0, 1, 2, 3, 4
b_DelayTimeMode = ADDIDATAG_DELAY_NOT_USED
dw_SequenceCounter =0
dw_InterruptSequenceCounter = 2
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b) Sequence mode with delay

Sequence mode with delay - example 1

The interrupt is released after 2 sequences (10 acquisitions). At the same time, the acquisition is
completed. The delay between the starts of two sequences is 100 ps.

Sequence 0 Sequence 1
€3 > € »  End of acquisition
0[1]2]3|4 01112134
T >t
10 s
Interrupt

B S E—
100 ps delay

dw_NbrOfChannel =5

dw_SequenceChannelArray =0, 1, 2, 3, 4
b_DelayTimeMode = ADDIDATAG_DELAY_MODE1_USED
b_DelayTimeUnit = 1(us)

dw_DelayTime = 100

dw_SequenceCounter = 2
dw_InterruptSequenceCounter = 2

Sequence mode with delay - example 2
In this example, the delay between the end of a sequence and the start of the next one is 20 ps.

Sequence 0 Sequence 1
I S > o S— »  End of acquisition
0|1]2[3]4 0/1]2]3]4 >
I~ <> g
10 ps 20 ps delay ;
Interrupt
dw_NbrOfChannel =5
dw_SequenceChannelArray =0, 1, 2, 3,4
b_DelayTimeMode = ADDIDATAG_DELAY_MODE2_USED
b_DelayTimeUnit = 1(us)
dw_DelayTime = 20
dw_SequenceCounter = 2
dw_InterruptSequenceCounter = 2
ADDI-DATA
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4) Auto-refresh mode

The analog acquisition is initialised and the values of the channels are written in a fixed memory
location on the board. The PC reads the data asynchronously to the acquisition.

Auto-refresh mode

The application reads the values using a function
or through access to a pointer.

reads

[ Value 1| Value 2 | | Value n-1] Value n |

writes

PC board: automatic A/D conversion

4.2 Analog outputs

There are up to 8 analog output channels with 16-bit resolution on the APCle-3121, APCle-3521 and
CPCls-3121. The analog outputs are updated through 32-bit write operations on 1/0 addresses.
A status bit (DAC Ready) indicates if the analog outputs are ready to be updated again.

The time (“Time to read”; see the following figure) between the writing on the I/O addresses
(DAC register) and the update of the analog outputs is 5 ps. Further accesses to the DAC registers are
ignored during this interval.

The time between the writing of the software command and the reaching of the setpoint value for the
analog outputs is 80 ps (settling time set to 0.01% FSR).

Fig. 4-4: Reaction time of the analog outputs

A
Software > tls
command
Time to read (tr)
approx. 5 us
& Y
Ready flag > s
+10V - Setpoint value
Analog output x 0V ﬁ tus
-10V to +10V step : : > i
I\ Cd
Settling time
80 ps typ.

www.addi-data.com 35 QTBE)JP;ESNATA/’A



Function description APCle-3x21, CPCls-3121

Optionally, analog current outputs are offered. In this case, the programmed output voltage is
converted into a constant current by means of a voltage-to-current converter module (range: 0-20 mA).

When the computer is switched on, the analog outputs are temporarily in an undefined state. It is thus
essential that the computer should be switched on before the connected peripherals.

After the Power ON reset of the computer, a voltage of 0 V or a current of 0 mA is applied to all
analog outputs.

Fig. 4-5: Connection of the analog ground lines

Analog output 2 GND
Analog output 3 GND

A'nalog output 7 GND

|
Board : Peripherals
|
Analog output 0 !
Analog output 1 :
Analog output 2 15

A

Analog output 3 T
|
|

. EMI filter ! a minimum
X N |
DAC : Protective diodes | R of2kQ

Aﬁa\og output 7 :
|

Analog output 0 GND A

hd

L Analog output 1 GND : 30

|
|
|
|
|
|

— NOTICE!
* With the current outputs, sufficient cooling of the board in the PC
has to be ensured. The board temperature must not exceed 60 °C!

The following diagram shows the heat development of the board with a minimum load of 10 Q, an
internal computer temperature of 35 °C and different output currents on all 8 outputs.
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Fig. 4-6: Heat development of the board

60,0 °C

50,0 °C

40,0 °C A1

30,0 °C

20,0 °C A1

10,0 °C

0,0°C T T T
0 mA 5 mA 10 mA 15 mA 20 mA

—— Load of 10 Q on all 8 outputs
— Internal computer temperature

4.3 Digital inputs

The digital inputs acquire external signal states. The input information is loaded as a numeric value in
a memory cell of the system via the driver function. This numeric value represents the status of the
input signals.

The inputs correspond to the 24 V industry standard (IEC1131-2):

e Logic “1" corresponds to an input voltage =2 19 V.

e Logic “0" corresponds to an input voltage < 14 V.

The current demand for each input is 10.5 mA at nominal voltage. The maximum input voltage is 30 V.

— NOTICE!
* The mains supply for the external power supply of the board must

deliver at least the power that is required for your application.

The input signals are filtered by TVS diodes, Z-diodes, RC filters and opto-couplers. In this way, the
effect of inductive and capacitive noise is reduced.

The board does not require initialisation to directly read the digital input information. The data is
immediately available after “Power ON".
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Fig. 4-7: Input circuit

Slot bracket
ESD
Opto-coupler R1 transients

Input x

C Ext. OV
(inputs)

B . —
x = Number of the input (0-3)
37-pin

male connector

4.4 Digital outputs

For the digital outputs, positive logic is used:

e Logic “1": Set output through software
e Logic “0": Reset output

The maximum supply voltage is 32 V. Each output can switch a current of 65 mA. The total current of
all outputs is limited to 300 mA by a polyswitch fuse element.

5 NOTICE!
* The mains supply for the external power supply of the board must

deliver at least the power that is required for your application.

Characteristics of the 24 V outputs:
e Short-circuit protection relating to ground: The output is switched off.

e Protection against overtemperature: The output driver is switched off.

TVS diodes and opto-couplers filter noise on the peripheral side. In this way, the effect of inductive
and capacitive noise on the system bus side is reduced or eliminated.

The board does not require initialisation to output the digital information. The outputs are reset to
"0" after “Power ON Reset” and can be immediately programmed.
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Fig. 4-8: Output circuit (24 V)

Protective circuit
PTC and filter

[ I W Ext. +24V

Opto-coupler
S S, - g

1
! 1
! 1
: 4’ Ny : IC Protective circuit
1 ] and filter
: : INT OUTI 3 Or OUtpUt X
I 1 1 |N2 OUTZ ,>
e e = 4 |N3 OUT3 S

C
x = Number of the output (0-3) Ext. OV
—
\Y

4.5 Timer and watchdog

The board APCle-3021 is fitted with a timer. The boards APCle-3121, APCle-3521 and CPCis-3121
each have two timers (0 and 1). One of these timers (timer 1) can also be programmed as a watchdog.

451 Timer

Independently from the PC clock, the timer provides a time base to synchronise operations, for
example. The 16-bit timer is a downward counter which can release an interrupt after the
programmed cycle time has elapsed (time-out).

The current timer value and the start value (reload value) as well as status and interrupt registers can
be read back through software. The cycle time can be programmed in the range from 1 ps to 65535 s.

Example

Reload value = 7
Initialisation with a rising edge
Interrupt enabled

When the timer value is 0", the reload value "7" will be reloaded with the next valid edge and an
interrupt will be released.
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Fig. 4-9: Timer (example)

Start g

Clock !
|
|

Timer [ 7]e]s[a]s[a]1]o7]e]s[]3]a[1]0f7]6]
|
|

Time-out : |_| |_|

|
I

RQ ; IRQ ;

4.5.2 Watchdog

After the start of the watchdog, the reload value is reloaded every time the analog outputs are set
(triggering). Triggering can also occur directly through a software command without setting the
analog outputs again. The watchdog resets the outputs after the complete cycle time has elapsed
(time-out), i.e. if the watchdog has not been triggered anew.

The operation states can be read back. The cycle time can be programmed in the range from 1 ps to
65535 s.

4.5.3 Setting a digital output

Table 4-1: Digital outputs (24 V)

Digital output Timer/Watchdog

Output 0 Timer 0

Output 1 Timer 1/ Watchdog 0 (analog output)

1) Timer

When the timer runs down, a digital output (24 V) can be set. Here, also the output level can be
defined. The output is activated for an (input) clock.

Fig. 4-10: Setting a digital output (example)

At overflow: Output set to Low
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2) Watchdog
Optionally, the watchdog status can be output at the digital 24 V output 1.

Example

Reload value =7
Initialisation with a rising edge

Fig. 4-11: Watchdog (example)

|
I
Start g

Clock

Watchdog 7] 6[5]4[3]2[1]0]

Status
|
]
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5 Standard software

The API software functions supported by the board are listed in an HTML document. A description of
how to access the respective file can be found in the document “Quick installation PC boards”
(see PDF link), in the chapter “Standard software”.
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6 Return or disposal

6.1 Return

If you need to return your board, you should read the following checklist before.

Checklist for returning the board:

e Specify the reason for returning your board (e.g. exchange, modification, repair), the serial number
of the board, the contact person in your company including his/her telephone extension and e-mail
address, as well as the mailing address for a potential new delivery.

You do not have to indicate the RMA number.

Fig. 6-1: Serial number

A-D x0000(x

e Note down the serial number of the board.

o Place the board in an ESD protective cover. Then pack it in a cardboard box so that it is well-
protected for shipping. Send the packed board together with your details to:

ADDI-DATA GmbH
Airpark Business Center
Airport Boulevard B210
77836 Rheinmunster
Germany

e If you have any questions, do not hesitate to contact us:

Phone: +49 7229 1847-0
E-mail: info@addi-data.com
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6.2 Disposal of ADDI-DATA waste equipment

ADDI-DATA organises the disposal of ADDI-DATA products that were put on the German market after
13 August 2005.
If you want to return waste equipment, please e-mail your request to: rohs@addi-data.com.

Boards that were delivered after 13 August 2005 can be recognised by the following label:

Fig. 6-2: Disposal: Label

This symbol indicates the disposal of waste electrical and electronic equipment. It is valid in the
European Union and in other European countries that have a separate collection system. Products
carrying this symbol must not be treated as household waste.

For more detailed information on the recycling of these products, please contact your local citizens’
office, your household waste collection service, the shop where you bought this product or the
distributor you purchased this product from.

If you dispose of this product correctly, you will help to prevent damage that could be caused to the
environment and to human health by inappropriate disposal. The recycling of materials will help to
conserve our natural resources.

Disposal in other countries than Germany
Please dispose of the product according to the country-specific regulations.
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7 Technical data and limit values

7.1 Electromagnetic compatibility (EMC)

The boards APCle-3x212 and CPCls-3121 are suited for installation in personal computers (PCs) which
comply with the European EMC directive.

The boards APCle-3x21 and CPCls-3121 comply with the European EMC directive. The tests were
carried out by a certified EMC laboratory in accordance with the norm from the EN 61326 series
(IEC 61326). The limit values as set out by the European EMC directive for an industrial environment
are complied with.

The respective EMC test report is available on request.

7.2 Mechanical structure

Fig. 7-1: APCle-3x21: Dimensions

[ Ml

Fig. 7-2: CPCls-3121: Dimensions

2 APCle-3x21 = APCle-3021, APCle-3121 and APCle-3521
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Dimensions (L x W): APCle-3021, APCle-3121, APCle-3521:
168 x 99 mm
CPClIs-3121: 160 x 100 mm

Weight: APCle-3021, APCle-3121, APCle-3521:

approx. 160 g
CPCls-3121: approx. 180 g
Insertion into: 1-/4-/8-/16-lane PCl Express slot
or CompactPCl Serial slot
Connection to peripherals:
Front connector: 37-pin D-Sub male connector (analog 1/O)

Additional connector: 16-pin male connector (digital I/0)

Accessories: 3

for analog I/O: Cables: ST010, STO11
Screw terminal panel: PX901-AG
Connection box: PX_BNC
for digital I/0O: Cables: ST010, STO11,
FB3000, FB3001
Screw terminal panel: PX901-2G

NOTICE!
The connection lines must be installed in such a way that they are
protected against mechanical loads.

7.3 Versions

The boards APCle-3x21 and CPCls-3121 are available in the following versions:

Table 7-1: Versions

Version Features
APCle-3021-4 4 SE / 2 differential inputs
APCle-3021-8 8 SE / 4 differential inputs

APCle-3021-16 16 SE / 8 differential inputs

APCle-3121-8-4 8 SE / 4 differential inputs, 4 analog voltage outputs

APCle-3121-8-8 8 SE / 4 differential inputs, 8 analog voltage outputs

APCle-3121-16-4 | 16 SE /8 differential inputs, 4 analog voltage outputs

APCle-3121-16-8 | 16 SE / 8 differential inputs, 8 analog voltage outputs

APCle-3121-x-xC | like APCle-3121-x-x, with analog current outputs

3 Not included in standard delivery
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Version Features
APCle-3521-4 with 4 analog voltage outputs
APCle-3521-8 with 8 analog voltage outputs
APCle-3521-xC like APCle-3521-x, with analog current outputs

CPCls-3121-8-4 8 SE / 4 differential inputs, 4 analog voltage outputs

CPCls-3121-8-8 8 SE / 4 differential inputs, 8 analog voltage outputs

CPClIs-3121-16-4 | 16 SE / 8 differential inputs, 4 analog voltage outputs

CPCIs-3121-16-8 | 16 SE/ 8 differential inputs, 8 analog voltage outputs

The specific version name can be found on the type label at the slot bracket or front panel of your
board.

7.4 Options

Please specify the number of channels when ordering one of the following options for the boards
APCle-3021, APCle-3121 and CPCls-3121!

Table 7-2: Options

Option Features
SF Precision filter for 1 single-ended channel
DF Precision filter for 1 differential channel

PC-SE | Current input 0-20 mA or 4-20 mA for 1 single-ended channel

PC-Diff | Current input 0-20 mA or 4-20 mA for 1 differential channel

Table 7-3: PC-SE/PC-Diff option: Resolution

Measurement range | Resolution (16-bit)

0-20 mA 0 to 65535
4-20 mA 13107 to 65535
7.5 Limit values
Height: 2000 m over NN
Operating temperature: APCle-3021, APCle-3121, APCle-3521:
0-60 °C (with forced ventilation)
CPCls-3121:

-40 °C to +85 °C (with forced ventilation)
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Storage temperature:

Relative air humidity

at indoor installation:
Minimum PC requirements:
System bus:

Link speed
Required space:

Operating system:
Energy demand:
Operating voltage from the PC:

Current consumption (without load), typ.

APCle-3x21, CPCIs-3121

APCle-3021, APCle-3121, APCle-3521:
-25°Cto +70 °C

CPCls-3121: -40 °C to +85 °C

50 % at +40 °C

80 % at +31 °C

according to PCl Express Base Specification,
Revision 1.0a (PCl Express 1.0a)

or PCl Express according to CompactPCl Serial
Specification PICMG CPCI-S.0 R1.0

2.5 Gbit/s

1-/4-/8-/16-lane PCl Express slot

or 1 CompactPCl Serial slot for the analog I/0
plus 1 slot opening for the connection of the
digital I/O (via cable FB3000 or FB3001)
Windows 8, Windows 7, Windows XP, Linux

33V+x9%
12V+8%
see the following table + 10 %

Table 7-4: Current consumption (boards)

APCle-3021 | APCle-3121 | APCle-3121-x-xC | APCle-3521
+3.3 V from the PC - 372 mA 372 mA -
+12 V from the PC - 166 mA 167 mA -
7.5.1 Analog inputs
Number of inputs: see Table 7-1
Resolution: 16-bit
Input range: 0-10 V (unipolar)

Throughput rate:

Optical isolation:

Gain:

Integral nonlinearity (INL)

of the A/D converter:
Differential nonlinearity (DNL)
of the A/D converter:

Offset error (after calibration):
Gain error (after calibration):

Bandwidth (-3 dB):

Overvoltage protection:

Input calibration:

Unipolar offset calibration value:
Bipolar offset calibration value:
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+ 10 V (bipolar)

100 kHz

500 V (1 s tested)
gainof 1,2, 5and 10
+ 0.5 LSB typ.

+ 2 LSB max.

+ 0.5 LSB typ.

+ 1 LSB max.

+ 1 LSB

+ 1 LSB typ.

+ 2.5 LSB max.

159 kHz (limited with low pass filter)
+40V

5V
ov
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Bipolar gain calibration value:
Calibration channel:

7.5.2 Analog outputs

Output type:
Number of outputs:
Resolution:

Output range:

LSB:

Integral nonlinearity (INL)

of the D/A converter:
Differential nonlinearity (DNL)
of the D/A converter:

Offset error (after calibration):

Gain error (after calibration):

Gain calibration value:
Settling time:

FSR (20 V):

0.1 % FSR (20 V):

0.01 % FSR (20 V):

Max. output current/load:
Optical isolation:
Short-circuit current:
Output voltage after reset:
Overvoltage protection:

Output type:
Number of outputs:
Resolution:

Output range:

LSB:

Load (at 20 mA):

Output current after reset:

7.5.3 Digital inputs (24 V)

Number of inputs:
Nominal voltage:
Filter/protective circuit:
Optical isolation:
Input voltage:

Input current

(at nominal voltage):
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9.9951 V
0 (single-ended)

voltage outputs (single-ended)
see Table 7-1
15-bit (unipolar)
16-bit (bipolar)
0-10 V (15-bit)

= 10 V (16-bit)
305.176 pV

+ 1 LSB typ.

+ 4 LSB max.

+ 0.5 LSB typ.

+ 1 LSB max.

+ 0.5 LSB typ.

+ 2 LSB max.

+ 0.5 LSB typ.

+ 1.5 LSB max.
+9.9997 V

30 ps typ.

55 ps typ.

80 ps typ.

+5 mA /a minimum of 2 kQ (per output)
500 V (1 s tested)

+ 35 mA max. (temporary)

0 V (see chapter 4.2)

+15V

current outputs
see Table 7-1
15-bit

0-20 mA

610.35 nA

10 Q (minimum)
560 Q (maximum)
0 mA

4
24V

low pass/TVS diodes

1000 V (via opto-couplers)
0-30V

10.5 mA typ.
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Max. input frequency
(at nominal voltage):
Logic input levels:

7.5.4 Digital outputs (24 V)

Number of outputs:
Output type:

Nominal voltage:
Filter/protective circuit:
Optical isolation:
Supply voltage:

Output current per output:
Total current limit (PTC):
Overtemperature (shutdown):
Temperature hysteresis:

7.5.5 Timer and watchdog

Timer (interruptible)

Number:

Resolution:

Time base:

Time value range:
Output:

Watchdog

Number:

Resolution:
Time base:
Time value range:
Tolerance:
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1 MHz
UH,a 30 V
UH,p: 19V
UL, 14V
UL OV

4
high-side (load to ground according to
IEC 1131-2)

24V

low pass/TVS diodes

1000 V (1 s tested)

APCle-3021, APCle-3121, APCle-3521:

8-32V

CPCIs-3121: 8-28 V
65 mA

300 mA

165 °C (output driver)
15 °C (output driver)

APCle-3021: 1 (timer 0)

APCle-3121, APCle-3521, CPClIs-3121:

2 (timers 0 and 1)

16-bit

ps, ms, s (programmable)
1 to 65535

low/high (programmable)

APCle-3121, APCle-3521, CPCis-3121:

1 (timer 1 as watchdog 0)
16-bit

ps, ms, s (programmable)
1 to 65535

<1pus, ms,s
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8 Appendix

8.1 Glossary

A/D converter

An A/D converter is an electronic device, often
an integrated circuit that produces a digital
output directly proportional to an analog
signal output.

Data bus

The data bus basically consists of several lines
(or pins) through which the processor sends
and receives data. The volume of data that can
be transmitted simultaneously depends on the
number of data lines. In other words: The more
pins the bus has, the more efficient it is.

DNL
= Differential Nonlinearity

The differential non-linearity is a KPI of the A/D
converter or D/A converter. This value shows
the difference between the measured and the
ideal 1 LSB step between two neighbouring
digital values.

Driver

A driver is a series of software instructions
written specifically to manage particular
devices.

Edge

Edges can either be rising or falling.

Logic levels are defined for processing and
displaying information. In binary switches,
voltages are used for digital values. Here, the
two voltage ranges “H” (high) und “L"” (low)
represent the information. The “H” range is
closer to plus infinity; the “H” level corresponds
to digital 1. “L"” denotes the range closer to
minus infinity; the “L” level corresponds to
digital 0. The rising edge is the transition from
the status “0"” to “1"; the falling edge is the
opposite transition.
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EMC
= Electromagnetic Compatibility

The definition of the VDE regulation 0870
states: Electromagnetic compatibility is the
ability of an electrical installation to function
satisfactorily within its electromagnetic
environment without unduly affecting its
environment and the equipment it contains.

ESD
= Electrostatic Discharge

On non-conductive surfaces, an electric charge
is conducted away very slowly. If the dielectric
strength is overcome, there is a fast potential
equalisation between the surfaces involved.
The often very sudden equalisation process is
referred to as electrostatic discharge (ESD).
Currents of up to 20 A may occur in this
process.

FSR
= Full Scale Range

FSR is the usable measurement range.

Ground line

Ground lines should not be seen as potential-
free return lines. Different ground points may
have small potential differences. This is always
true with large currents and may cause
inaccuracy in high-resolution circuits.

INL
= Integral Nonlinearity

The integral non-linearity is a KPI of the A/D
converter or D/A converter. This value describes
the maximum variance from a straight line that
runs through the end-points of the transfer
function (highest and lowest digital value).
Before the measurement of the INL, the offset
and the area error have to be calibrated.
Calibration of the INL error alone is not
possible.
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Input impedance

The input impedance is the ratio between
voltage and current at the input terminals
when the output terminals are open.

Input level

The input level is the logarithmic ratio between
two electrical values of the same type (voltage,
current or power) at the signal input of any
receiving unit. This unit is often configured as a
logical level related to the input of the circuit.
The input voltage corresponding to logic “0” is
between 0 V and 15 V and the voltage
corresponding to logic “1" is between 17 V and
30 V.

Interrupt
=IRQ

An external event indicating that the CPU
should suspend its current task to service a
designated activity.

Level

Logic levels are defined for processing and
displaying information.

In binary switches, voltages are used for digital
values. Here, the two voltage ranges “H” (high)
und “L"” (low) represent the information.

The "H" range is closer to plus infinity; the “H”
level corresponds to digital 1. “L" denotes the
range closer to minus infinity; the “L" level
corresponds to digital 0.

Limit value

Exceeding the limit values, even for a short
time, can easily result in the destruction of the
component or the (temporary) loss of
functionality.

LSB
= Least Significant Bit

LSB is the lowest order bit in a digital quantity.

Operating voltage

The operating voltage is the voltage to the
device in sustained operation. It must not
exceed the maximum sustained voltage, and all
unfavourable operating conditions, such as
possible mains power surges for over a minute
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when the device is switched on, must be taken
into account.

Optical isolation

Optical isolation means that two networks are
only connected through an optoelectric
transmitter and receiver with no electrical
continuity between the two networks.

PTC
= Positive Temperature Coefficient

The best-value resistance sensors are either
specified as PTC or NTC thermistors. A PTC
thermistor has a positive temperature
coefficient, hence, “PTC".

Resolution
The resolution indicates how precisely a signal
or value is held within the computer.

Short-circuit

A short-circuit is an electrical circuit in a device
of lower resistance than that of a normal
circuit, typically resulting from the unintended
contact of components, and consequent
accidental diversion of the current.

Short-circuit current
A short-circuit current is the current between
two short-circuited terminals.

Timer

A timer is used for adjusting time-dependent
program processes between the processor and
peripheral devices. It contains counters that are
mostly independent of each other and can be
programmed like a programmable I1/0 module
via a control word register for different
operating types.

Trigger

A trigger is a pulse or signal for starting or
stopping a special task. Triggers are often used
for controlling data acquisition.

TVS
= Transient Voltage Suppression
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8.2 Index

Accessories 46
Connection 18
Block diagrams 12
Board
Handling 9
Insertion 14
Connection example
Analog inputs 23
Analog outputs 24
Digital I/0 (24 V) 25
Country-specific regulations 9
Dimensions 45
Disposal 44
Driver installation 26
EMC 45
Energy demand 48
Function description
Analog inputs 27
Auto-refresh mode 35
Input circuit 28
Input modes 29
Scan modes 30
Sequence modes (with DMA) 33
Simple mode 30
Time-multiplexing system 27
Voltage ranges 27
Analog outputs 35
Digital inputs 37
Digital outputs 38
Timer 39
Watchdog 40

www.addi-data.com

53

APCle-3x21, CPCls-3121

Glossary 51
Intended use 8
Limit values 47
Options 47

Pin assignment 20
Repair 43

Return 43

Scan mode
Hardware-triggered continuous scan 32
Hardware-triggered continuous scan with
timer delay 32
Hardware-triggered single scan 31
Software-triggered continuous scan 31
Software-triggered continuous scan with
timer delay 32
Software-triggered single scan 31
Sequence mode
Sequence mode with delay 34
Simple 33
Slot type 14, 16
Standard software 42
Technical data 45
Update
Driver 10
Manual 10

Usage restrictions 8

User
Qualification 9

Versions 46

ADDI-DATA

PARTNER FUR PRAZISION



Contact and support APCle-3x21, CPCls-3121

9 Contact and support

Do you have any questions? Write or phone us:

Address:  ADDI-DATA GmbH
Airpark Business Center
Airport Boulevard B210
77836 RheinmUnster

Phone: +49 7229 1847-0
Fax: +49 7229 1847-222

E-mail: info@addi-data.com

Manual and software download from the Internet:

www.addi-data.com
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