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Copyright

All rights reserved. This manual is intended for the manager and its personnel.
No part of this publication may be reproduced or transmitted by any means.
Offences can have penal consequences.

Guarantee and responsibility

Basically are effective our "general terms of delivery and payment". The manager receives
them at the latest with the invoice. Claims for guarantee and responsibility in case of injuries
and material damages are excluded, if they are due to one or some of the following causes:

- if the board has not been used for the intended purpose

- improper installation, operation and maintenance of the board

- if the board has been operated with defective safety devices or with not appropriate or
non-functioning safety equipment

- nonobservance of the instructions concerning: transport, storage, inserting the board, use,
limit values, maintenance, device drivers

- altering the board at the user's own initiative

- altering the source files at the user's own initiative

- not checking properly the parts which are subject to wear

- disasters caused by the intrusion of foreign bodies and by influence beyond the user's control.

Licence for ADDI-DATA software products

Read carefully this licence before using the standard software. The right for using this

software is given to the customer, if he/she agrees to the conditions of this licence.

- this software can only be used for configuring ADDI-DATA boards.

- copying the software is forbidden (except for archiving/ saving data and for replacing
defective data media).

- deassembling, decompiling, decoding and reverse engineering of the software
are forbidden.

- this licence and the software can be transferred to a third party, so far as
this party has purchased a board, declares to agree to all the clauses of this licence contract
and the preceding owner has not kept copies of the software.

Trademarks

Borland C and Turbo Pascal are registered trademarks of Borland International, INC.
Burr-Brown is a registered trademark of Burr-Brown Corporation

Intel is a registered trademark of Intel Corporation

CompactPClI is a registered trademark of the PCI Industrial Computer Manufacturer Group
(PICMG)

Microsoft, MS-DOS, Visual Basic and Windows are registered trademarks of

Microsoft Corporation

The original version of this manual is in German. You can obtain it on request.



WARNING

In case of improper handling and if the board is not
used for the purpose it is intended for:

T

people may be  the board, PC and the environment
injured peripheral may be may be
damaged polluted

* % % Protect yourself, other people and the environment x x %

* Do read the safety leaflet!

If this leaflet is not with the manual, please contact us.

e Observe the instructions in the manual!
Make sure that you have not forgotten any step. We are not liable for damage resulting
from a wrong use of the board.

e Symbols used

WARNING!

It designates a possibly dangerous situation.

If the instructions are ignored the board, PC and/or peripheral
devices may be damaged.

. IMPORTANT!
1 designates hints and other useful information.

* Do you have any question?
Our technical support is always glad to help you.
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Declaration of Conformity

This declaration is valid for the following product:

ADDIALOG APCI-3001, CPCI-3001
Analog inputs

It is made by

ADDI-DATA GmbH
MeB- und Steuerungstechnik
Dieselstralie 3
D-77833 Ottersweier

in sole responsibility and is valid on the understanding that the product is competently installed, used and
maintained, according to the respective security regulations as well as to the manufacturer's instructions
regarding its intended use.

This declaration states that the product complies with following EC Directives:

® EWGRL 336/89 of 3.05.1989
® EWGRL 31/92 of 28.04.1992
® EWGRL 68/93 of 22.07.1993

This declaration is valid for all units manufactured according to the regulations and
procedures of the quality management system (DIN EN ISO 9001 certification).

Following norms have been applied to test the product
regarding electromagnetic compatibility:

® ENS55011/03.91
® ENS55022/08.94
® ENS50082-2/03.95

We point out that

the conformity and herewith the permission of use expire if the user alters the product
without consulting with the manufacturer.

non-skilled users are to have the operational area of the product and the requirements
resulting from it checked prior to putting into operation.

by using this product in appliances coming under the EC EMC Directive, the user is
to make sure they are conform to its regulations prior to putting into operation.

by using this product in machines / installations coming under the EU Machine
Directive, the user is to make sure they are conform to its regulations prior to putting

A copy of the EMC tests is at your disposal on request.

into operation.

APCI-3001: 17" February 1999 Antonio Agnetti
CPCI-3001: 7™ September 2000 Legally valid signature of the manufacturer

il



Table of contents APCI-/CPCI-3001

L INTENDED PURPOSE OF THE BOARD.......ccctmurmurmurmsrmsrmssmssmssnssnssnnsnnss 1]
BT LIMITS OF US@...ueeiiiiiieeeeeiiirssnneerersssnnnseeessssnnsseessssnsssseesssnnnsseesssansessesssnnnnssesssannens 1]
L 2]
28 I < TV L= 2|
2.2 Persondl ProfeCTiON ..o 2]

3 HANDLING THE BOARD 3l

4  TECHNICAL DATA 4
8.2 Physical set-up of the hoard 4l

I Y T ", 5|
B.A  VOISIONS ...ccuueerreessnseseressanseseeessannsessessannsesesssannneseesssansesessssannsseesssannsssesssnnnsesen 5]
B.5  LIMIT VAIUGS ....eeeriicemriiismsrrssnssrsssnssesssassessssssesssnssesssnssesssnssssssnssessanssessanseessnees 5]
.6 Component SCREME...........ccciiiii e 8]

5 INSTALLATION 10/
5.1__Jumper seftings 11/

1 Jumperlocation and settings at delivery. 11
2 Jumper settings according 1o the function used 12

rd 13/

£.2.1 Instaling an APCI-3001 DOAI. ...ttt 13
electing A fre€ SIOT i uuiuuiiie ittt ittt 13

D, 1
D. 1

dSlelelaloRinl=Y olele (o T T T T T T T T T T T T TP T T TP PP T TP TP TP T ITPT PP 13
C1OSING the PC 1w vvii ettt ittt ettt 14
5.2.2 Installing @ CPCI-300T DOQIA ........uviiiiiiieeiiieieeeeeeeeeeee e e eeeeeeeeeeaeaaeeeeeees 14
6 BOARD CONFIGURATION WITH ADDIREG.......ccccuuruurucsurumsunnasansnnsns 16|
6.1 ADDIREG iNSTAIIGHON. .......cceiremeriieerrnmnssseeennnsssseessnnsssssessnnsssssesnnnsssseesnnnssssesnnnn 16|
6.2  Program desCriptioN.......cuiiiiiiisssssmmnssssrmmmssssssssnssnsssssssssssssssnnsnsnsssessssssssssnnns 17|
A B e e Ite IS ieTe ali e TUTCe @ Tn 1/
D.2.2  "BOQAIA CONTIGUIATION ... 1tvtiuiiiisssssssssisiisssssssesssssss s s s s e aasass s e e e e aaasrra s 18
B.2.3 BUTONS .. ooiiiiriririiisisisineesssiisiiisiaessnsisisisisssssssisssisasssssssiniaaessssnies s 9]
h 31 PC nnmlng innut boards with DMA 20)
?.\,/cfam information 21
DCL DMA _board list 21
B IfONS 29
Qinglo PCl| DMA board r‘nnfigl ration: 22

6.4 Registering a new board 23|
b5 Chanaina ration of fina board 2]




APCI-/CPCI-3001 Table of contents

T.1.1 Installation under DOS ANA WINAOWS 3.1 1 L.uiuiieiiiiiiieiieiieiiiieiieiinsinieiiesinsineeieesinains 25
T.1.2  INSTOlOHON UNAET WiNO OWS N T ittt ittt sttt tesie s tesee s ee s eetstesee s teseeteette s teesee st steieeiseeseens 25
7.1.3 Installation under WINAOWS 2000/DX ..........uuuieeeeiiiseeeiieaeeeeieeaaeeieeeaseeiennasseneens 26|

3.1 Analog input channels
8.3.2 Digital input and OUtRUT CRANNEIS .....vviii 33
B.3.3 Connection 1O SCrew 1erminNal DOGAIAS ... ...vir i 33

0. 1.1 Initiglisation of an APCI-/CPCI|-3001 board 37
0 Elow chart 37

D) Fxample in C 38

10.1.2 Initiglisation of several APCIL-/CPCI-3001 boards 39
0) Elow chart 3Q

D) Example in C 40
10.2__Interrupt 41

Flow ChaM . 41
Example in C for DOS und WINAOWS 31X wuvveiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 42
Example in C for Windows NT/95/98 (asynchronous mode) ..., 43
) Flow chart for Windows NT/925/98 (synchronous mode). e 44
) Example in C for Windows NT/95/98 (synchronous mode)........ooeevvvvveiiiiinn 45

II



Table of contents APCI-/CPCI-3001

10.3 Direct conversion of analog input channels ........c..ccormerrmrmmirmireeinmsnenae.. 46|
10.3.7 Test of 1 analog INPUT CRANNEL. ... eeeeceseaneeninnennen 46]
D) FIOW GO L1 46
YR 47

10.3.2 Test of several analog INput CNANNEIS ..., 48]
h) Flow chart........ T 48
YR X 49

i i Is 50]

044 (\\/ lic convarsion withavit DMA__axdarnal tricaar and dal \/ 50
JJ-E[QW chart ’ AN

D) Pin Assiconment 5]

'\; I:vmmhl\; iNnC for DOS 51
;L)_Exgmple in C for Windows 3 1x R2

, amnle in or Windows NT/Q5, asvnchronaus mad 53

) Example in C for Windows NT/Q5/Q8 (synchronous mode) ’ avil
Mwwmmmmu@ge and delqy atal
N Flow chart 55

R Pin assignment aYe)
::]:E:!Q:@QLP in C for DOS 54
dlExample in C for Windows 3. 1x K7

el Example in C for Windows NT/Q5/98 (asynchronouis mode) K8

) Example in C for Windows NT/Q5/98 (synchronous mode) 59

0.5 Timer 60
0.5.1 Test of the timer interrupt 60
D) FIOW CNAIM i 60

10.6.1 Reading 1 Aigital iNDUE CNONMNE! ... .viveieiireetiiieesssieeiseesrrerseeieeresereeresereereeesees 65]
D) FIOW GO L a i 65

D) PiN OSSIONMIENT 1ottt 66

C) EXAMIPIE IN C i 66

10.6.2 Reading 4 digital INPUT CRANNEIS ...........ooviiiiiiiiiiiiiiiiiiiiiiie e 67
N 67|

D) PIN ASSIGNMNIENT L.ttt 68
YEER O 48

- %01

07'! Te + ~f tho AinitAl ittt Mmemaons AQ
) Elonwas r\h‘:ﬂr'l' I i AQ

oY 2

I



Figures and Tables APCI-/CPCI-3001
Figures
Fig. 3-1: Correct handling for the CPCI-300T ... 3
fig. 3-2. Correct handling for the APCI-300T ... 3
Fig. 4-T: Component scheme of The APCI-300T DOQI ... ....vecvveireiiriiireiireiiesiesiesienines 8]
Fig. 4-2. Component scheme of The CPCI-3001 DOQI ..v..vvervirririreisisieisireisisireiniernines 9
Fig. 5-1: Opening the ProteCTiVE DISTEN PACK. ........c.cocvoeisiriririsisisisinsrsisinirinssisinininsessens 10
Fig. 5-2: Jumper location on the APCI-300T ... .o 11
Fig. 5-3: Jumper location on the CPCI-300T ..., 11
1. B4 SETINGS AT IOy L. et iiiieeeeea s e s s iiiittaeeaeeessseiiiirttaneeeenneens 12
FIQ. O-0! TYPES OF SIOTS ...ttt 13
FIQ. 0-6: INSEMING TNE IDOAIA ... ..oiivi it n e et e et e e renes 13
Fig. 5-7: Fastening The Board af TNE DACK COVET ... T4
Fig. -8 Types Of slots Tor COMPACTPCTIDOAITS . ...vvvvvvvviiiiiieeivisiii s esarri e 14
Fig. 5-97 PUshing O CPCTIOAIA TNTO QO TACK ...t v v vvvvvvvvvvvivvsnrsnnnsnsnmnnnmnnnnnnnmmnnnnmnnnnn 5
FIQ. O-TU: CONNECTON KEYINQ 11vvvvvvviieeseetssssiiisiisassssssssssisnasssssssmmsaasernrn 5
9. O- 1 Installation Of TNe ADDIREG PIOGIOM ...uuiuriiriiiiiiiiiiisiisiissinsiisiississis s 16
FIQ. 6-2; ADDIREG TEQISTTATION PTOQTAIY .. eeeevrrrrrrnsssssaeermmmmmmmiisseeremmmmmimieneeeermmmiieaaeees 7
FIg- 6-3" BOOIQ TIST UNTET ADDIREG ... vvevvevveerresrressressmessressisessseessseessseessenssreeieeees 9
FIQ. O-247 PCT DA TNONOGETNENT ©..ut o ieeeeeeerrrrrrssseseeerermmrrrsssseeeerrrrriiisiseeeeerrtiiiiiieeeees VA
FIQ. 7-1: NSTANOTION OF TNE QIIVET ...viiieeeeeeeeeieeeseesesesssssssssssssssssssssssssssssssssssssssssssssssssseeees 25
FIg. Z-7: Inquiry of the 1Nt files [Gemman version) 78
tig /-3 Installation of the sampleg 27
kigZ-4. Installation of the ADDILININSTAIL nrogram 28
Fig. 7-5: The ADDL UNINSTALL program 28
g 8.1 Curent loon circuitry for the option DC 30
big - 8-2: 37-nin SU-D male connector 3]
ia 8-3: 1A4-nin male connector connected to d 37-nin SUR-D male connector 3]
i - input channels (SE) 32
i, 8-5: Annlng inout channels (diff ) 32
Hiq, 8-6: Diqgital output channels 33
Fiq. 8-7: Digital input channels 33
Fig. 8-8: Connection to the PX 901 screw terminal board 33
Tables
Tgble 5-1: Setting the jumpers according 10 the fuNCHON USEd......cciiiiiiiiiiiiiiiiieiniine., 12]




Technical description Chapter 1 APCI-/CPCI-3001

1 INTENDED PURPOSE OF THE BOARD

The APCI-/CPCI-3001 board is the interface between an industrial process and
a personal computer (PC). It is to be used in a PC equipped with a free PCI 5
V/32-bit PCI slot. The PC is to comply with the EU directive 89/336/EEC and
the specifications for EMC protection.

Products complying with these specifications bear the normed c € mark.

Data exchange between the APCI-/CPCI-3001 board and the peripheral is to
occur through a shielded cable. This cable must be connected to the 37-pin
SUB-D male connector of the APCI-/CPCI-3001 board.

The board has up to 16 input channels for processing analog signals and 4 input
channels and 4 output channels for processing digital 24 V signals.

The use of the APCI-/CPCI-3001 board in combination with external screw
terminal boards is to occur in a closed switch cabinet; the installation is to be
effected competently.

The connection with our standard cable ST0O10 complies with the minimum
specifications as follows:

- metallized plastic hoods

- shielded cable

- cable shield folded back and firmly screwed to the connector housing.

Uses beyond these specifications are not allowed. The manufacturer is not liable
for any damages which would result from the non-observance of this clause.

The use of the board according to its intended purpose includes observing all
advises given in the Technical description and in the Safety leaflet.

1.1 Limits of use

The use of the board in a PC could change the PC features regarding noise
emission and immunity. Increased noise emission or decreased noise immunity
could result in the system not being conform anymore.

Check the shielding capacity of the PC housing and of the cable prior to
putting the device into operation.

Make sure that the board remains in its protective blister pack until it is used.
Do not remove or alter the identification numbers of the board.
If you do, the guarantee expires.
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2 USER

2.1 Qualification

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

« installation,
. use,
« maintenance.

2.2 Personal protection

Consider the country-specific regulations about

« the prevention of accidents
« electrical and mechanical installations
- radio interference suppression.
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3 HANDLING THE BOARD

Fig. 3-1: Correct handling for the CPCI-3001

Fig. 3-2: Correct handling for the APCI-3001
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4 TECHNICAL DATA
4.1 Electromagnetic compatibility (EMC)

The board has been subjected to EMC tests in an accredited laboratory. The board
complies with the limit values set by the norms EN50082-2, EN55011, EN55022

as follows:

True value Set value
ESD e 4kV 4kV
FIRlAS .o 10 V/m 10 V/m
BUISE e 2kV 2kV
Conducted radio interferences ............ccoeveeeennnen... 10V 10V
NOISE EMISSIONS ...cvvvveeeeeireeeeeeieeeeeeeieeeeeeereeeeeees oees B-class
WARNING!
The EMC tests have been carried out in a specific appliance
configuration. N
We guarantee these limit values only in this configuration'.

Consider the following aspects:
- your test program must be able to detect operation errors.
- your system must be set up so that you can find out what caused errors.

4.2 Physical set-up of the board

The board is assembled on a 4-layer printed circuit card.

APCI-3001 CPCI-3001
Dimensions 175 mm . 160 mm
99 mm ] 100 mm
Weight 156 g 200 g
Insertion in PCI-5V (32-bit) or CompactPCI-5V(32-bit) or
PCI-5V (64-bit) slot CompactPCI-5V (64-bit) slot

Connection to 37-pin SUB-D male connector 37-pin SUB-D male connector
the peripheral

1 We transmit our appliance configuration on request
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4.3 Options

SF, DF: Precision filter for the analog input channels

SC Precision current inputs 0-20 mA or 4-20 mA for the
SE analog input channels

DC Precision current inputs 0-20 mA or 4-20 mA for the
diff. analog input channels (Expect for the board XPCI-3001-4)

Input range At a resolution of 12-bit
0 mA 1s 0 digit
4 mA is 819 digits
20 mA 1s 4095 digits

Remark: At 4-20 mA the accuracy is altered.

4.4 Versions

The board APCI-/CPCI-3001 is available in the following versions.

Version Analog input channels
XPCI-3001-4E| 4 SEF_'|
XPCI-3001-8 8 SE / 4 Diff.f ]
XPCI-3001-16 16 SE / 8 Diff.

4.5 Limit values

Operating temperature: ..........cocceeeeeveerevveerineenns 0 to 60°C
Storage temperature: ........ccocceeeereiieeeeniieeennns -25 to 70°C
Relative humidity: .......cccoooiiiiiiiiiie, 30% to 99% non condensing

Minimum PC requirements (APCI-3001):

- PCI BIOS, bus speed < 33 MHz

- Operating SYSteM: .....cc.eeeveveeerveeerieerveeerveens MS DOS 6.22 or higher
Windows 3.1, NT 4.0, 95, 98

Minimum system requirements (CPCI-3001):

- 32-Bit CompactPCI bus (5 Volt), bus speed < 33 MHz

- PCI BIOS, PCI 2.1 specification and CompactPCI 2.1 "compliant"

- 3 U format according to IEEE-1101

- Operating SYSteM: .....ccveeeveveeereveerreeerveeerveens MS DOS 6.22 or higher
Windows 3.1, NT 4.0, 95, 98

I Common mane for the APCI-3001 and the CPCI-3001
2 SE for Single-Ended
3 diff. for differential
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Energy requirements:
- Operating voltage of the PC: ... 5V +£5%
- Current consumption in mA (without load): . typ. See table + 10%

XPCI3001-x
+ 5 V from the PC 886 mA
Analog input channels:
Number of analog input channels: ................... 16 SE/ 8 diff. for XPCI-3001-16
8 SE / 4 diff. for XPCI3001-8
Analog resolution: ..........cccceeviieiiienieenieenieeen, 12-bit, 1 among 4095
Max. sampling rate (1 input channel): ............. 100 kHz
Data transfer @.........cccoeeeviiieiiiicieceee e, Data to the PC (16-bit only)
via FIFO memory

1) through I/O commands
2) Interrupt at EOC =& EOS 2
3) DMA transfer at EOC
Start of CONVErsion: ........ccoceeveerienerieeneeniennens 1) per software trigger
2) TIMER 0
3) TIMER 0 & 1
4) external trigger
MONOLONY: ..veeivieiieeiiieiieeie ettt 12-bit
OfFSEt EITOT: ..eeeniiiieiiciieieceeeeee e after calibration:
- Bipolar: + % LSB
Unipolar: + 2 LSB
Drift (0°C to 60°C):
- Bipolar: +2ppm/°C
Unipolar: +2 ppm/°C
GAIN CTTOT: ..eevviiieiieierieeie ettt after calibration:
- Bipolar: + % LSB
Unipolar: + 2 LSB
Drift (0°C to 60°C):
- Bipolar: +7 ppm/ °C
Unipolar: +7 ppm / °C
Analog input ranges: ..........ceceevverieerieenneennen. Voltage
Unipolar: 0-10V
Bipolar: +10V
Selectable by software
Analog Input ranges: ..........cceceeevverieerieenreennen. Current
Unipolar: 0-20 mA
Selection of the range 0-10 V
and of gain x2 is necessary
Overvoltage protection: ..........cecceeecveereeeveennen. 20 V when POWER ON

1 EOC: End of Conversion
2 EOS:(= End of Scan ): signals that the acquisition of a group of channels has been completed
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Analog input channels (continued):

Common mode 1ejection: ........cccceceveeerveeennenn. DC up to 10 Hz, 90 dB mini.
(Gain=1)
Band width (-3dB): ....oooeiiiiiee, Limited to 159 kHz (-3dB)

with low-pass filter 1st order;
yet the minimum SINAD is still
83 dB at 49 kHz (fin)

Bias currents for each input channel

(MUItIPIEXET) oo + 2 nA max.

Input impedance (PGA): .....ocoveeveecieeieeeeee. 1012Q // 20 nF to GND

Integral non-linearity (INL): ......c.ccceevevvrennennns +0.9LSB

Differential non-linearity (DNL): .................... +0.9LSB

ACCUTACY: ..eiiiiiiiiiieiieeee e + 2 LSB

Selectable gain: ........ccccveeeiieeiiiieeiie e via PGA gain 1, 2, 5, 10
(selectable by software)

SYSEM NOISE: ..vvveevrieeiiieeiiieeiieeerveeeeereeenieeeens Bipolar: Gain x1: + 2 LSB

Gain x2: + %4 LSB
Gain x10: £ 1 LSB
Unipolar: Gain x1: =’ LSB
Gainx2: + %4 LSB
Gain x10: £ 1 LSB

Digital coding: ......cccoceevvieeviieeiieeiee e, linear
Analog Input Binary Code HEX Code
Bipolar Unipolar
- 10V ov 0000000000000000 0000
oV 5V 1000000000000000 8000
+10V 10V TT11111111111111 FFFF
Optical isolation to the PC: ..........cceeeiiinnnnns 500 VDC min.
Overvoltage protection: ..........cccceeevveeecveeerneenns +12V
Data transfer: .........cccoviiiiiiniiiee, The board is located in the I/O

address space of the PC.

The values are written on the

board through 16-bit accesses

and automatically updated.
Digital input channels:

NUMDET: i 4

Input current at 24 V: ..ooooiiiiiiiie e, 3 mA typ.
Input voltage range: .........ccceeevveeeveeerieenieeenns 0-30 V
Optical 1S01ation: ........ccceeeciveeiiieeiiieeiee e 1000 VAC
Logic ,,0 level: ..oovieeeiieieeeeeeceeen 0-5V
Logic ,,11evel ...ccooviiieiieeiieeeeeeeeen 10-30 V
Digital output channels:

NUMDET: i 4

Max. switch current: ..........cccccoevevieeniieenieeennen. 5 mA typ.
Voltage range: ......coeeveeeeeveeeciieeeiieeeee e 530V
Optical 1S01ation: ........ccceeeiveeiiieeiieeciee e 1000 VAC
LY PC: e Open Collector
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4.6 Component scheme

Fig. 4-1: Component scheme of the APCI-3001 board
[DUUNUUEEL |

isd

(5.:3
O
[N} C)

121 [8&

ALy
&4

A
*23J

C36

o
S
a
%

o
)
&
o
=
b
H]|
&
=
o e
-
i
2lel o
&|es] 2
ole

I_I.I“'[II_lI_IIZIIZI I {44 =

o]
o
b4

@[]
924
b ]

ia

A Lerlao[mLF:qim|e-n|m|9:n|s>~n T =

[ ]

E
Yrd Erd iy &bﬂ‘quDD
1 o T

|
g

§ Ij
O %
n ze[] @[]
ol e === =]
o weaxu
[ Jors ey _ied

w B3 ¥£3 £ @LIL E£90 290 B0 S50 W

fa
1
ELEI

a1l [F33

TeaT

-
cedl

B
o
953

Eiced |

LT

4=
L=}
=

g
520

o

10
D)
OO

(=
i
=




APCI-/CPCI-3001
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Component scheme of the CPCI-3001 board

Fig. 4-2
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5
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INSTALLATION

The board is supplied with a CD-ROM containing:
- ADDIREG for Windows NT 4.0 and Windows 95/98/2000.
- standard software for the ADDI-DATA boards:

- 16-bit for MS-DOS and Windows 3.11

- 32-bit for Windows NT/95/98/2000.

You can download the latest version of the ADDIREG program from the
Internet.

IMPORTANT!

If you want to install several ADDI-DATA boards simultaneously,
consider the following procedure.

« Install and configure the boards one after the other.
You will thus avoid configuration errors.

Switch off the PC

Install the first board

Start the PC

Install ADDIREG (once is enough)
Configure the board

Install the driver and the samples if necessary

Switch off the PC

Install the second board

9. Start the PC

10. Configure the board

11. Install the driver and the samples if necessary.
etc.

S A U e

IMPORTANT!
To install the new version of ADDIREG, please uninstall first the
current version from your PC with the ADDI-UNINSTALL program.

Fig. 5-1: Opening the protective blister pack.
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APCI-/CPCI-3001

5.1 Jumper settings

5.1.1 Jumper location and settings at delivery

Fig. 5-2: Jumper location on the APCI-3001

|

J2

OO
O
1] J3

J1J4

-
|| X3
||| X3
-

Fig. 5-3: Jumper location on the CPCI-3001
OO
O

X5

J1

J2

J34

J4*

* J3 and J4: do not consider
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Fig. 5-4: Settings at delivery

APCI-3001 CPCI-3001
Single-Ended Single-Ended

A B A B

2 C 0O 1 C D
ElO OIF E|lO OIF

A [O O] A [O OB

J3  C [O]lO] D J2 c oo D
E 1OIO| F E OO F

5.1.2 Jumper settings according to the function used

Table 5-1: Setting the jumpers according to the function used

APCI-3001 CPCI-3001 Position Function Delivery settings
J2 J1 A-B, C-D | Single Ended measurement v
J2 J1 A-C, D-F | Differential measurement
I3 12 A-B, C-E, | Single Ended measurement v
D-F
I3 J2 B-D, C-E | Differential measurement
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5.2 Inserting the board

° IMPORTANT!
Do observe the safety instructions.

« Switch off your PC and all the units connected to the PC.
« Pull the PC mains plug from the socket.
 Open your PC as described in the manual of the PC manufacturer.

5.2.1 Installing an APCI-3001 board

Selecting a free slot

The following PCI slot types are available for 5V systems:
PCI-5V (32 bit) and PCI-5V (64 bit)

Fig. 5-5: Types of slots
| | 32-Bit

| | 64-Bit

Information on the slot types can be found in the PC manual.
Decide in which type of slot to insert the board.

Remove the back cover of the selected slot according to the instructions of the
PC manufacturer. Keep the back cover. You will need it if you remove the board.

Discharge yourself from electrostatic charges.

Plugging the board
Insert the board vertically into the chosen slot.

Fig. 5-6: Inserting the board

Fasten the board to the rear of the PC housing with the screw which was fixed
on the back cover.

13
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Fig. 5-7: Fastening the board at the back cover

Tighten all the loosen screws.
Closing the PC

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

5.2.2 Installing a CPCI-3001 board
The following CompactPCI slot types are available for 5V systems:
CPCI-5V (32-bit) and CPCI-5V (64-bit)
See in the computer manual which types of slots are free.

Fig. 5-8: Types of slots for CompactPCIl boards

e Discharge yourself from electrostatic charges
« Hold the board at its grip (See handling of the board in chapter 3).

« Insert the board into the guiding rails and push it to the back cover of the rack.
In order to fully insert the board, a small resistance has to be overcome.

14



Technical description Chapter 5 APCI-/CPCI-3001

Fig. 5-9: Pushing a CPCI board into a rack

« Make sure that the board is correctly connected by connecting the key of the
board to the key of the backplane. (blue connector key if the board operates
in5V).

Fig. 5-10: Connector keying

« If there is a screw at the upper part of the front plate, use this screw to fasten
the board.

Note:

In order to pull the board out of the rack, pull it to the front at its grip. In some
cases the grip has to be tilted upwards first.

15
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6 BOARD CONFIGURATION WITH ADDIREG

The ADDIREG registration program is a 32-bit program for
Windows NT 4.0/200/9x.

The user can register all hardware information necessary to operate the
ADDI-DATA PC boards.

6.1 ADDIREG installation

IMPORTANT!

Do install the ADDIREG Programm first before installing or starting
any other application for the board.

ek @

- Change to the CD drive.

Fig. 6-1: Installation of the ADDIREG program

BX Explorer - Disk1 M[=] E3
Datei  Bearbeten Anzicht  Ewtraz 7
| 3 Diskd
| &lle Drdner | Inhalt von 'Disk1
=28 addidata [G:) || Mame -
{1 ADDIMON 32-Bit P4 1500 =] _setup.1
{1 ADDIMON 32-Bit «PCI-1500 ] _isdel. exe
EH:' Addireg S ebup. exe
a D!SH J E Setup.ing
% g'stg _ingt3i e
-t Disk.id
(] Diskd Setup.izs
- ADDIUNINS TALL cot 153
- Apei03s S
D Apcil 016 _setuplib =
-0 Apcil500 Setup.pkg =
D .":".I:II:I-I 51 E ;I ;ﬁ sabim Al LI—I
1 Olbjekt(e] markiert (43.8KB v

- Start the set-up program "setup.exe" (double click)
- Select one of the 3 parameters
1- typical
2- compact
3- custom
Proceed as indicated on the screen and read attentively the "Software License"
and "Readme". In "custom", you can select your operating system.

The installation program gives you further instructions.

If the message "Der Keyboard Kernel wurde noch nicht gestartet, ... soll der
Kernel jetzt gestartet werden?" (Problem when installing the system) is

displayed by starting the program, deinstall the ADDIREG program and install it
anew.
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6.2 Program description

® IMPORTANT!
Insert the ADDI-DATA boards to be registered before starting the
ADDIREG program.

If the board is not inserted, the user cannot test the registration. Once the
program is called up, the following dialog box appears.

Fig. 6-2: ADDIREG registration program

& ADDT - DATA GadiH regst raldon prograin. Yersion 0500 7 0531
Eosorce Fle  System info  Abouk

~ Dasid st condiga stion
Board name Faie addrass Accein PCI |t rupd DNWLA, Maorg ird osmation -

Mo oy ailable

IR 1 L an | /
~ Board configusation
Dave addiess name - Irdearupt rsme: DA name:
['M T :I I[:__ kgl ﬂ |h|||| awailahle j Sm el
Dave addeess ; Iresrupt ; DHA channed ;
s D — e | e
Accais moda
[16-ba =

e Ferfene [ r=ul |0 vl Frraril asii
iR rirfpd kst rirgpid ket =

ADD-DATA

6.2.1 "Board list configuration"
The table in the middle contains the registered boards and their parameters.

Board name:
In this field the name of the registered boards will be displayed (e.g. APCI-1500).
If you use the program for the first time, no board is displayed on the screen.

Base address:
Selected base address of the board. For PCI boards the base address is
allocated through BIOS.

Access:
Selection of the access mode for the ADDI-DATA digital boards.
Access in 8-bit or 16-bit or 32-bit mode.

PCI bus/device/(slot):
Number of the used PCI bus, slot, and device. If the board is no APCI/CPCI
board, the message "NO" is displayed.

17
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Interrupt:

Used interrupt of the board. If the board supports no interrupt, the message "Not
available" is displayed. For PCI boards the interrupt is allocated through
BIOS.

DMA (ISA boards only):
Indicates the selected DMA channel or "Not available" if the board uses no ISA-
DMA or if the board is no ISA board.

More information:

Additional information like the identifier string or the installed COM interfaces.
It also displays whether the board is programmed with ADDIDRIVER or if a
PCI DMA memory is allocated to the board.

6.2.2 '"Board configuration”
Under the table are six text boxes. With this text boxes you can change the
parameters of the boards.

Base address name:
When the board operates with several base addresses (One for port 1, one for
port 2, etc.) you can select which base address is to be changed.

Base address:

In this box you can select the base addresses of your PC board. The free base
addresses are listed. The used base addresses do not appear in this box. (boards
without ADDIDRIVER)

Interrupt name:
When the board must support different interrupt lines (common or single
interrupts), you can select them in this box.

Interrupt (ISA boards only):
Selection of the interrupt number which the board uses.

DMA name (ISA boards only):
When the board supports 2 ISA DMA channels, you can select which DMA
channel is to be changed.

DMA channel (ISA boards only):
Selection of the used the DMA channel.
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6.2.3 Buttons

Edit:
Selection of the highlighted board with the different parameters set in the text
boxes. A double click on the wished board has the same function.

Insert:
When you want to insert a new board, click on "Insert". The following dialog
window appears:

Fig. 6-3: Board list under ADDIREG

Board type list :
PA3T0 «| |AD converter, 16 single-ended or 8 differential input channels, 12-bit, 100 kHz.
PAZ0O0 DA, programmable ampliher, D/A converter, 2 to 8 output channels, 12-bit,
PA3I100D umipolar/bipolar, bmer, 24 TTL 170,

PAZI10
PA3IS00
APCI2001

PATI
PAT32
PATSS
PAT7200 =

Ok | IA Cancel

ADDI-DATA

All boards you can register are listed on the left. Select the wished board. (The
corresponding line is highlighted).

On the right you can read technical information about the board(s).

Activate with "OK"; You come back to the former screen.

Clear:
You can delete the registration of a board. Select the board to be deleted and
click on "Clear".

Set:
Sets the parameterised board configuration. The configuration should be set before you
save it.

Cancel:
Reactivates the parameters of the former configuration.

Default:
Sets the standard parameters of the board.

Save:
Saves the parameters and registers the board.

Restore:
Reactivates the previous parameters and registration.

Test registration:
Checks if there is a confilict between the board and another device.
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A message prints either "OK" or the parameter which have generated the
conflict.

Deinstall registration:
Deinstalls all registrations of all boards in the table.

Print registration:
Prints the registration parameters on your standard printer.

Quit:
Ends the ADDIREG program.

More information

You can change the board specific parameters like the identifier string, the COM
number, the operating mode of a communication board, etc...

If your board does not support these information, you cannot activate this button.

o IMPORTANT!
According to the board type the user has different possibilities
(see next paragraph).

6.3 MORE information

You can change the board specific parameters like the identifier string, the COM
number, the operating mode of a communication board, etc...
If your board does not support these information, you cannot activate this button.

6.3.1 PCI analog input boards with DMA

If you have inserted an APCI-3001 or CPCI-3001 the following dialog box is
displayed when clicking on "More information".
Below is the example of 1,000,000 PCI DMA acquisitions (in continuous mode).

For the PCI DMA analog input acquisition, a linear memory buffer of the PC is
used. The buffer size depends on the number of acquisitions. For 1 acquisition 2
bytes are needed.

You can define the maximum number of acquisitions used for your application
and allocate a large buffer after the PC has started.

If you have selected DMA USED in the function

1 PCI3001 InitAnaloglnputAcquisition the buffer(s) are used. (See technical
description "Standard software")

For a single acquisition, only one buffer is allocated.
For a continuous acquisition, two buffers are allocated.
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Fig. 6-4: PCl DMA management

j PO BA mamapeinesnl

Syilem il od malscn
Tors real meniddy : Horse
Fris rresmmay - 1153405
Munber of avadabls boquisiions : ETITATE
Musnbiér of selechad stoquitions - lienin i
Fraal memony usad ho PEL DA, - 000000 ADDI-DATA
PLI DA Boasd st
[ il el Musndsi of Scquitiont | Acquisiion mods DA, el azw [Badtass) | p T -
TEL S
AP 0A152 1 Q000 g Tl A0

Single PC] DRA bowd cenliguralion
Epard name : APTINI20 D742 1]
Mumber of gvalsbds soquisiions - 2EMTIER

Miamben of pelebad acgquinions ; gyt mode ;

o R [ [er— |

i | Coced | g

System information

Total real memory:
Total real memory of the PC (in bytes).

Free memory:
Returns the PC memory (in bytes) available for PCI DMA acquisition.

Number of available acquisitions:
Returns the number of acquisitions which can be carried out in the single mode.

Number of selected acquisitions:
Returns the number of acquisitions selected by the user.

Real memory used for PCI DMA:
Returns the memory size (in bytes) used for the PCI DMA acquisition.

PCI DMA board list

List of all PCI boards which can use the PCI DMA analog input acquisition.
For each board the user can select the number of acquisitions and the acquisition
mode (single/continuous).

Board name bus/device/(slot):
Indicates the board name, the bus number, the device number and the slot
number.

Number of acquisitions:
Number of acquisitions selected by the user.
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Acquisition mode:
Acquisition mode selected by the user (single or continuous).

DMA buffer size (in bytes):
Size of the buffer used for this configuration.

Status:
Not used: The number of acquisitions selected by the user is equal to 0

Wait PC restart: Wait until the PC restarts to allocate the memory
Allocation OK: Buffer allocation OK

Allocation error: Buffer allocation error. The driver could not allocate a linear
memory buffer for this acquisition.

Buttons

Edit:
Selection of the highlighted board with the different parameters set in the boxes
of "Single PCI DMA board configuration". (See below)

Save:
Saves the configuration of all boards.

Quit:

Closes this window.
Single PCI DMA board configuration:

After selecting a board, click on Edit: the selected configuration of the board
with PCI DMA is displayed in the "Single PCI DMA board configuration" box.

Board name:
Indicates the board name, the bus number, the device number and the slot
number

Number of available acquisitions:
Indicates the number of acquisitions available for the selected mode
(acquisition mode) and for the next board to be configured.

Number of selected acquisitions:
Number of acquisitions selected by the user ("Not used" means that no buffer is
allocated for PCI DMA acquisition).

IMPORTANT!
You have to enter an even number.

el @

An odd number of acquisitions will not be accepted and automatically replaced
by the approaching even number.
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6.4

el @

Acquisition mode:

Acquisition mode selected the user:

Single: Only one acquisition cycle is used. After this cycle the acquisition
1s immediately stopped.

Continuous: The acquisition runs until the function
1 PCI3001 StopAnaloglnputAcquisition is called up.

Set:
Sets the user configuration.

Cancel:
Restores the former configuration

Registering a new board

IMPORTANT!
To register a new board you need Administrator rights. If you have
user rights you cannot register a new board or change an existing

registration!!

* Call the ADDIREG program. The screen of figure 6-2 will be displayed.
Click on "Insert". Select the board you need.

* Select the board to be registered and click on "Ok".The default address,
interrupt and the other parameters are automatically selected. The parameters
are set in the fields under the table. If the parameters are not automatically set
by the BIOS (by the PCI boards for example), you can change the parameters.
For this please use the scroll functions of the fields. Click on the scroll-
function and select the new value. Validate it with a click. Do the same for all
values you wish to change.

*  When the configuration have been completed, click on "Set".
* Save the configuration with the button "Save".

* You can test if the registration is OK. For this, click on the "Test registration"
button. This function tests the registered parameters and if the board is
present on the selected base address.After this you can quit the ADDIREG
program. Your board will be initialized with the configurated parameters and
is ready to be used. The PC should normally reboot. But if there is no
message asking you to boot it, the parameters are written in files which do not
command rebooting the PC to be saved.
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6.5 Changing the registration of an existing board

IMPORTANT!

To register a new board you need Administrator rights. If you have
user rights you cannot register a new board or change an existing
registration!!

el @

* Call the ADDIREG program. Please highlight the board you wish to change.
The parameters of the board (like base address, DMA channel and so on) are
displayed in the fields under the table.

* Click on the parameters to be changed and open the scroll function.

¢ Select the new value and validate it with a click. Do the same for each
parameter you wish to change.

* Click on the button "SET" to validate your configuration.
* Save your registration with the "SAVE" button.

* Now you can test the registration with "Test registration". If everything is OK
you can quit the ADDIREG program. When neccessary, a message ask you to
reboot your PC.
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7.1.1

7.1.2

SOFTWARE

Driver installation

IMPORTANT!
Install the ADDIREG program first before installing and starting
any other application for the board!

Installation under DOS and Windows 3.11

- Copy the contents of APCI3001/Dos/Diskl on a diskette.
If several diskettes are to be used, the directory content is stored in several sub-
directories (Disk1, Disk2, Disk3...).

- Insert the (first) diskette into a driver and change to this drive.

- Enter <INSTALL>.

The installation program gives you further instructions.
Installation under Windows NT

- Change to the CD drive; The required driver and the corresponding samples are
stored as follows:

Fig. 7-1: Installation of the driver

- ADDIUNIMSTALL =] [Hame

- Apcilas CDos |

-1 Apcil 016 (0 win2000-MT -G
- Apeil 032 Z] Version bt

#- Apeil 500

#-0 &pcil516

#-0 Apeil 710

#- &poi2016

#-0 Apoiz0az

#- Apeizz00

-4 Apoia00T

- - Dos

=0 win2000-MT -9

= driver
- @] Diskl

: I:l gamples

#-0 Apoia1zo

-0 Apoiaz00

-] Apoias0t

-0 ApoiFai0 J

#-0 ApoiFaz0

- Under APCI3001/Win2000-winNT-9x/Driver/Disk]1 start the set-up program
"setup.exe" (double click).

Proceed as indicated on the screen and read attentively the "Software License"
and "Readme".
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7.1.3 Installation under Windows 2000/9x

After installing your ADDI-DATA board you have to reboot your PC.
Once rebooted, a message appears on the screen.

The PC requires information included in the .inf files and asks for the path where
they are saved. The .inf files contains:

— the name of the board

— the name of the manufacturer

— the hardware type of the board (all ADDI-DATA boards are considered as
multifunction boards)

The inf files are stored on the CD-ROM in the directory CD/INF

° IMPORTANT!

Make sure you also indicated the directory for the used operating
system.

In case you only enter the path to the INF directory, the operating system may
randomly choose one directory and thus install the wrong INF files.
Enter the directory of the used operating system:

- Win2000 for Windows 2000

- Win98 for Windows 9x

Fig. 7-2: Inquiry of the .inf files (German version)

Crimaer Azsitant suchi nach resen Treibem i
FLI Bk

Eir Gttt it ein Paogranm, dab efordeich i,
charret gan Ginshlt hank o

[ Weie> || Abbeschen |

Please enter the path of the needed files.

To install the standard software, proceed as described in the former paragraph.
(Installation under Windows NT)
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7.2 Installation of the software samples

7.2.1 Installation under DOS

The software samples for DOS are automatically installed with the driver.

7.2.2 Installation under Windows NT/9x/2000

- Change to the CD drive. The files for the required samples are to be found as
follows:

Fig. 7-3: Installation of the samples

- Apoizd32 <] [Mame
- Apeiz200 [
EID Apci3001 DDlskE
(] Dos (1 Disk3
=1 win2000-NT-3x

{:I driver

El{:l zamplez

ED C

-7 Disk
- Disk2
=23 Delphi
-] Disk1
-] Disk2
- Disk3
=27 Labriew
-] Disk1
-0 Disk2
=3 vb

-0 Disk1
- Apcidl 20
-] Apei3200 J

- Select the required programming language.

- Start the set-up program "setup.exe" (double click)

- Select one of the 3 parameters
1- typical: all files are installed (Samples, source code and exe files).
2- compact: only the source code is installed.
3-custom:  you can select which files are to be installed.

Proceed as indicated on the screen and read attentively the "Software License" and
"Readme". In "custom", you can select your operating system.

The installation program gives you further instructions.
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7.3 The ADDI-UNINSTALL program

7.3.1 Installation of ADDI-UNINSTALL

The ADDI-UNINSTALL program is delivered on the CD-ROM.

- Change to the CD drive and start the set-up file (double click).

Fig. 7-4: Installation of the ADDI-UNINSTALL program

-2 addidata [G:)

D ADDIMOM 32-Bit P& 1500
D ADDIMOM 32-Bit »PCI-1500
-] Addireg

& ApcilO16
& Apci1500
& ApcilS16
& Apci1710

=1

M ame

_setup.d
[ _isdel.exe
tSetup.exe
ﬁ Setup.ing
_ingtddien
Disk1.id
Setup.isz
Setup.ini
_zetup lib
Setup.pkg
_zetup.dil

& Apci2016

e i B P T k]

- Proceed as indicated on the screen.
7.3.2  Software uninstalling with ADDI-UNINSTALL
e Start the ADDI UNINSTALL program.

Fig. 7-5: The ADDI_UNINSTALL program

J/ ADDI-DATA Uninstall program Version 0600/0103 M= B3

M ADDIREG -
™ UNIVERSALDRIVER v Select All
™ ADDICOM
™ PA100

™ PA1000
™ PAT01 b Clear All
I PA110

I PA150 .
I PA1500

I PA1508 1S Remove

I PA160

I PA1610

™ PAZOD

™ PAZ000 K Exit

I PAZ200

I APCI1500

I PA3000

" PA302 & Deinstall Registration for AddiReg
I~ PA310 =l

| /

* Select the software or the driver to be deinstalled. Enter it in the corresponding
check box.

* Click on "Remove". Proceed as indicated until the complete removal of the
program.
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Uninstall ADDIREG
* Click on "Deinstall registration for AddiReg".
* Proceed as indicated until the complete removal of ADDIREG.
You can also download the ADDI-UNINSTALL program from the Internet.

7.4 Software downloads from the Internet

Do not hesitate to visit us or e-mail your questions.

Our Internet page is accessed:

- per e-mail: info@addi-data.de

- per Internet : http://www.addi-data.de. or
http://www.addi-data.com

Free downloads of the standard software
You can download the latest version of the software for the board XPCI-3001.
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8 CONNECTION TO THE PERIPHERAL

8.1 Connection principle

_ Optional input circuit Analog signal source:
APCI-3001 filter, current-voltage [¢ 0-10V, +/-10V, 0-20 mA,
CPCI-3001 .

conversion 4-20 mA

At option DC the board is to be inserted at the end of the current loop so that the
voltage (Upax Ground) amounts maximum 12 V between the differential input
pin and the ground.

Fig. 8-1: Current loop circuitry for the option DC
1 1 l !
. :

I | Shunt /

Connector
PA 302, PA 3000 |::| Shunt

Current loop

XPCI-3001, XPCI-3120
or screw terminal board
PX 901 A(G) ¢

+12V \
% i Pin 20

. - 24V
¥ shont] A ichl ﬁ 0-20 mA
-12V i

12V ; U, diff =5V at1=20 mA
% i Chl (-)

. -
¥ : Pin 27
S12V §

U,.. Ground <12V

v ! Pin 9, 10, ...
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APCI-/CPCI-3001

8.2

Connector pin assignment

Fig. 8-2: 37-pin SU-D male connector

DIFF SE
(+) An.input 0 ' (+) An. input 0
() An. input 1T (+) An. input 1
() An.input2 = (+) An. input 2
(+)An.input3 © (+) An. input 3
() An.input3 | (+) An.input 7
() An. input2 | (+) An.input 6
G An.input 1 | (+) An.input b
() An.input0 | (+) An. input 4

An. input GND

1 {An. input GND

20
21

22
23
24
25
26
27
28
29
30
31

32
33
34
35
36
37

1: The analog inpuf channels have a common ground line

Fig. 8-3: 16-pin male connector
connected to a 37-pin SUB-D male connector

Tmm?2
Smm4
Smmbé
/mm8
Omm 10
Nmm 12
13mm 14
15mm 16

Dig. output 0 (+)

Dig. output 1 (+)

Dig. output 2 (+)

Dig. output 3 (+)

Dig. input O (+) / Trigger (+)
Dig. input 1 (+)

Dig. input 2 (+)

Dig. input 3 (+)

Dig. oufput 0 ()
Dig. oufput 1 (-)
Dig. oufput 2 (-)
Dig. oufput 3 (-)

Dig. input 1 ()
Dig. input 2 ()
Dig. input 3 (-)

IMPORTANT!

the side of the pin 1. See 1]

Dig. input 0 (-) / Trigger (-)

S

NN

w

Ribbon cable
FB3000 / FB3001

N

o

Dig. oufput 0 ()
Dig. output 1 (-)
Dig. output 2 (-
Dig. output 3 (-)
Dig. input 0 (-) / Trigger ()
Dig. input 1 (-)
Dig. input 2 (-)
Dig. input 3 (-)

O

— N WO N @

37
36
35
34

32
® o3
30
29
28

26
25
24
23
22

20

/] SE DIFF

o 0|1 (+) An.input 8 | (+) An.input 4
0o ®|2 () An.input 9 | (+) An.input 5
e ®|3 | (MHAnInputl10 @ (+)An.input o6
e ®|4 HAninput1l | (+) An.input 7
e ®| 5| (HDAnInput1s () An.input 7
e ®l 6 (AN inputl1d () An.input b
e®l 7 | (HAninput13 () An.inputd
e ®|8 | (H)ANnIinput12 = (-) An.input 4
0 ®|° An. input GND

e 910 An. input GND}'I

o 0|11 An. input GND

e 0|12

e 013

o 0|14

e ®|5

o 0|17

o 0|18

% 19

Dig. oufput 0 (+)

Dig. output 1 (+)

Dig. oufput 2 (+)

Dig. oufput 3 (+)

Dig. input 0 (+) / Trigger (+)
Dig. input 1 (+)

Dig. input 2 (+)

Dig. input 3 (+)

Insert the FB3000/FB3001 on the connector with the red cable lead on
"Jumper location on the board".
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8.3

8.3.1 Analog input channels

Fig. 8-4: Analog input channels (SE)

APCI-3001

Analog inputs (single-ended)

Connection examples

Input Optional
Multiplexer protection input
circuitry circuitry

Fig. 8-5: Analog input channels (diff.)

APCI-3001

Analog inputs (differential)

Input Optional
Multiplexer protection input
circuitry circitry

32

Analog
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L@_
¥
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203 | 29%
; " 102
| InputO =0 = 282
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8.3.2 Digital input and output channels

Fig. 8-6: Digital output channels Fig. 8-7: Digital input channels
Connector APCI-3001 Peripheral
APCI-3001 X30" Peripheral |
| Optical coupler Dig input 0 (+) ! Switch

I
1 1k
I

I |
9
: o—— R} " ¢ 0o
S LED | #Z | 10k 5% 14W , 10n
Dig. output 0 (+) 1 \Y% P :"\\ # : |
r---=-=---"- I o 1+J ! L 10g T
I Optical Lo _____/

| Dig input 0 (-)
I coupler | Vee | TLP620-4 !
o | )

I

! 2

|
Dig input 1(+)

1 1
! 5 = 3 I I R Lk -
————————— ig. - 10k 5% 1/4W ransistor
TLP620-4 Dig- output 0 ( ), : ,'\\ : ° | output
| \ . ! PNP
Dig. Output 1 (+), : ! -

F————-——— = x4 ‘: _ ! Dig input 1(-) 1 J_
. Il O [ 1
I Optical , , TLP620-4
I' coupler | I Connector
.om | | X30
|
I
! !

TLP620-4
: 1

4
I e - vDig. output 1 (-)I %

8.3.3 Connection to screw terminal boards

Fig. 8-8: Connection to the PX 901 screw terminal board

PX901-2G
$T010/5T011 |
: \ FB3001
PX901-A Redcablelead  ——> CPCI-3001-6U
$T010/5T011 il
ﬁ @ APCI-3001 or
\ =
SUB-D SUB-D or
male female
connector connector
CPCI-3001-3U
IMPORTANT!

el @

Insert the FB3000/FB3001 _on the connector with the red cable lead on
the side of the pin 1. See 1ILI"Jumper location on the board".
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9 FUNCTIONS OF THE BOARD

9.1 Analog input channels

Up to 16 analog signals can be connected to the board. It is possible to configure
either ground-related or differential measuring (jumper-selectable).

+
S F Mx PGA >—— A

D

to PC

After reaching the multiplexer via a filter (RC module), the signals are led
through a programmable gain amplifier to the 16-bit A/D converter.

The analog input voltage range (0-10 V; 10 V) and the gain
can be configured through software.

It is thus possible
- to have for each channel a different voltage (or current)
- and to use the best resolution of the A/D converter.

Scan lists (list of the channel features)

These lists can be located in a 16-byte deep RAM.

They allow more flexible data acquisitions. You determine their depth by
software.

Possible acquisition of the scan lists:

- one channel after the other by software trigger (each channel must be triggered),

- the list of the channels is processed once (scans) by software trigger,

- through TimerO: the list can be cyclically handled,

- through Timer0 and 1: the list can be handled during a defined time interval.

- through Timer0, 1 and 2: a defined number of conversions or scans is processed.

- the programmed AD conversion is started by a 24 V signal via the input 0 of the 4
digital input channels.

Rising edge:
starts the A/D conversion

24V _]

4

0 1 2 3

T pus

Data exchanges to the PC occur through a 256 word-deep FIFO.
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- Polling is possible, analysis of the EOC and EOS bit

- Interrupt at EOC, EOS, END OF DMA,

- DMA mode at EOC

- Data is partly loaded (according to the type of conversion) in the FIFO.

9.2 Time-multiplex system

Data acquisition with the APCI-/CPCI-3001 is based on a time-multiplex system.
The board is equipped with a single A/D converter to which the channels are led
through an analog multiplexer (software and hardware controlled).

The programmable gain amplifier is highly resistive. It is equipped with a
capacitive line from the output channel of the multiplexer to the input channel of
the INA, so that each channel is protected by a low-pass filter (RC module).

By switching from one channel to another, the output capacity of the multiplexer
is to be converted with the new value.

There is a certain delay between the channel conversion and the start of the A/D
converter.

This time delay corresponds to the settling time of an end value. This value
depends on the resolution of the acquisition. (e.g.: 0,01 % at 12-bit).

The time delay depends on the following factors:

- the switching time of the amplifier, about 3.5 ps.

- the maximum voltage bounce from a channel to another.
- the source impedance of the sensory mechanism.

- Option SF =10 K // 470 nF Fc/-3 dB ca. 30 Hz

- Option DF =20 K // 470 nF Fc/-3 dB ca. 30 Hz

The delay is supported on the APCI-/CPCI-3001 board by the 16-bit Timer 0.

You can set this time in steps of 1 us from 10 ps to 32767 us. In the delivered
API functions the delay time is the parameter ui ConvertTiming (or
ui_AcquisitionTiming; see documentation: Standard software).

With the scan list the next channel can switch on during the current conversion
(Delay: 10 ps). This enables to reach the maximum conversion rate of 100 kHz
on several channels with low-impedant sensors.

The following table (without guarantee) gives indications for setting the variable
ui_ConvertTiming (or ui_AcquisitionTiming). The optimum time depends on
your system and can only be established through experiments.
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When the data acquisition is run by software control (direct conversion) the
following table applies:

Rsource ui_ConvertTiming
ui_AcquisitionTiming
<100R 10..20
< 500R 20..60
< 1K 500..700
< 10K 1000..2000
< 50K 10000...32767

When the data acquisition is run by hardware control (cyclic conversion) the
user has to consider the A/D conversion time.

Rsource ui_ConvertTiming
ui_AcquisitionTiming
<100R 10 ..20
< 500R 30..80
< 1K 500.. 700
< 10K 1000..2000
< 50K 10000..32767

The time [ _DelayTiming must be higher than the number of channels to be
converted x ui_AcquisitionTiming.
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10 SOFTWARE EXAMPLES

. IMPORTANT!
1 These examples are not the functions of a real-time application. They

only represent the possible functions which can be processed with the
board XPCI-3001.
10.1 Initialisation

10.1.1 Initialisation of an APCI-/CPCI-3001 board

Initialisation
Begin

a) Flow chart

If Windows program then
i_PCI3001_InitCompiler

i_ PCI3001_CheckAndGetPCISlotNumber

|

XPCI-3001
board found?
return value >0 ?

Yes
A 4

i_PCI3001_SetBoardInformation

initialisation OK ?
return value =0 ?

Yes

\ 4

Initialisation Initialisation
Ok Error
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b) Example in C

int Initialisation(unsigned char *pb_BoardHandl e)

{
unsi gned char b_SI ot Nunber Array [8];

#i fdef _W ndows
i _PCI 3001_I nit Conpiler (DLL_COWPILER C);
#endi f

i f(i_PCl 3001_CheckAndGet PCl Sl ot Nunber (b_SI ot Nunber Array))

{

i f(i_PCl3001_SetBoardlnformation (b_Sl ot Nunmber Array[0],
16,
pb_Boar dHandl e) == 0)

{
return (0); [* OK */
el se
{
return (-1); /* ERROR */
}
el se
{
return (-1); /* ERROR */
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APCI-/CPCI-3001

10.1.2 Initialisation of several APCI-/CPCI-3001 boards

a) Flow chart

Several

initialisations
Begin

If Windows program then
i_PCI3001_InitCompiler

i_PCI3001_CheckAndGetPCISlotNumber

XPCI-3001
found?
return value >0 ?

Yes

Loop

i_PCI3001_SetBoardInformation

Initialisation OK?
(return value = 0?)

Yes

Loop until
all boards
initialised

More initialisation
Ok

More initialisation
Error
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b) Example in C

int Morelnitialisation(unsigned char *pb_Boar dHandl eArr ay)

{
i nt | _Nbr O Boar d;

i nt i _Cpt;
unsi gned char b_Sl ot NunberArray [8];

#i fdef _W ndows

i _PCI3001_InitConpiler (DLL_COWPILER C);
#endi f
i _NbrOf Board = i _PCl 3001_CheckAndGet PCI Sl ot Nunber (b_SI ot Nunber Arr ay)
i f(i _NborOfBoard > 0)

{

for (i _Cpt = 0; i_Cpt <i_NorOBoard; i_Cpt ++)

if (i _PCl3001_SetBoardl nformation (b_Sl ot NunberArray[i _Cpt],

16,
&pb_BoardHandl eArray [i _Cpt]) !'= 0)

{
br eak;
}
}
if (i _Cpt == i _NorO Board)
{
return (i _Cpt); /* Return nunber of board found */
el se
{
return (-1); /* ERROR */
}
}
el se
{
return (-1); /* ERROR */
}
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APCI-/CPCI-3001

10.2 Interrupt

C

a) Flow chart

nterrupt routine
Begin

D

Interrupt mask

——Interrupt mask = 1—p»

End of
conversion
(EOC). Save
buffer

——Interrupt mask = 2——p»

Conversion

driven by timer is

completed.
Save buffer

——Interrupt mask = 4—p|

Conversion of a
group of
channels is
completed
(EOS).

Save buffer

——Interrupt mask = 8—p»

DMA conversion

cycle is

completed. Save

buffer

——I|nterrupt mask = 16—

Timer 2 has run
down

Interrupt routin
End

D,
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b) Example in C for DOS und Windows 3.1x

unsigned int ui_SaveArray [16]; /* d obal buffer */
unsi gned int ui _TinmerlntCpt =0; /* Timer interrupt counter*/
unsi gned char b_Receivelnterrupt = 0; /* Interrupt flag */
_VOD_ v_InterruptRoutine (BYTE_ b_BoardHandl e, BYTE_ b_Interrupt Mask, PU NT_
pui _Val ueArray)
{
unsi gned int ui_Cpt;
swi t ch(b_I nt errupt Mask)
{
case 1:
/* EOCC interrupt */
ui _SaveArray[ 0] = pui_Val ueArray[1];
br eak;
case 2:
/* ECS interrupt Acquisition */
for (ui_Cpt=0; ui_Cpt<pui_ValueArray [0]; ui_Cpt++)
ui _SaveArray [ui_Cpt] = pui_ValueArray [1+ui_Cpt];
br eak;
case 4:
/* ECS interrupt Read More*/
for (ui_Cpt=0; ui_Cpt<pui_ValueArray [0]; ui_Cpt++)
ui _SaveArray [ui_Cpt] = pui_ValueArray [1+ui_Cpt];
br eak;
case 8:
/* DVMA conpleted */
for (ui_Cpt=0; ui_Cpt<16; ui _Cpt ++)
ui _SaveArray [ui_Cpt] = pui_ValueArray [ui_Cpt];
br eak;
case 16:
/* Timer 2 has run down */
ui_TimerlntCpt = ui _TimerlntCpt + 1;
br eak;
def aul t
br eak;
b_Receivelnterrupt = 1;
}
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c) Example in C for Windows NT/95/98 (asynchronous mode)

unsigned int ui_SaveArray [16]; /* dobal Buffer */
unsigned int ui _TimerintCpt = 0; /* Timer interrupt counter */
unsi gned char b_Receivelnterrupt = 0; /* Interrupt flag */
VO D_ v_InterruptRoutine ( BYTE_ b_BoardHandl e, BYTE_ b_Interrupt Mask,
PU NT_ pui _Val ueArray,
BYTE_ b_User Cal | i ngMode, VO D *pv_User Shar edMenory)
{
unsi gned | ong ul _Cpt;
unsi gned short int *pusi_Index;
pusi _I ndex = pui _Val ueArray;
swi t ch(b_I nt errupt Mask)
{
case 1:
/* ECC interrupt */
ui _SaveArray[ 0] = pui_ValueArray[1];
br eak;
case 2:
/* ECS interrupt Acquisition */
for (ul_Cpt=0;ul _Cpt<pui_ValueArray [0];ul _Cpt++)
ui _SaveArray [ul _Cpt] = pui_ValueArray [1+ul _Cpt];
br eak;
case 4:
/* ECS interrupt Read More*/
for (ul_Cpt=0;ul _Cpt<pui_ValueArray [0];ul _Cpt++)
ui _SaveArray [ul _Cpt] = pui_ValueArray [1+ul _Cpt];
br eak;
case 8:
/* DVA conpl eted */
for (ul_Cpt=0;ul _Cpt<ul _NbrAcquisitionDVA ul _Cpt++)
ui _SaveArray [ul _Cpt] = pusi_Index[ul _Cpt];
br eak;
case 16:
/* Timer 2 has run down */
ui_TimerintCpt = ui _TinmerlntCpt + 1;
br eak;
defaul t
br eak;
b_Receivelnterrupt = 1;
}
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d) Flow chart for Windows NT/95/98 (synchronous mode)

Interrupt routine
Begin

i_PCI3001_KRNL_Set1DigitalOutputOn

Interrupt mask

End of
conversion
—Interrupt mask = 1—»{(EOC). Save [ |

buffer

Conversion

driven by timer is
—Interrupt mask = 2— ;ompleted. ]

Save buffer

Conversion of a
group of
channels is
completed
(EOS). -
Save buffer

——Interrupt mask = 4—p

DMA conversion
cycle is
completed. Save
buffer

——Interrupt mask = 8——p

_ Timer 2 has run
——Interrupt mask = 16— down

i_PCI3001_KRNL_Set1DigitalOutputOn

Interrupt routine
End
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e) Example in C for Windows NT/95/98 (synchronous mode)

typedef struct
unsigned int ui_SaveArray [16]; /* dobal Buffer */
unsigned int ui_TinerlntCpt ; /* Timer interrupt counter */
unsi gned char b_Recei vel nterrupt /* Interrupt flag */
}str_User Struct;
str_User Struct *ps_d obal User Struct;
VO D_ v_InterruptRoutine (BYTE_ b_BoardHandl e, BYTE_ b_I nterrupt Mask,
PUI NT_ pui _Val ueArray,
BYTE_ b_User Cal | i ngMode, VO D *pv_User Shar edMenor y)

unsi gned int ui_Cpt;
unsi gned short int *pusi_Index;

str_UserStruct *ps_UserStruct = (str_UserStruct *) pv_User SharedMenory;
pusi _I ndex = pui _Val ueArray;

i _PCl 3001_KRNL_Set 1Di gi t al Qut put On(0x390, 1);
if ((b_InterruptMask&l) == 1) /* ECC interrupt */
{

ps_User Struct->ui _SaveArray[ 0] = pui_ValueArray[1];
}
if ((b_InterruptMask&) == 2) /* ECS interrupt Acquisition */

{
for (ui _Cpt= 1;ui_Cpt<= pui_ValueArray [0]; ui _Cpt++)
ps_User Struct->ui _SaveArray [ui _Cpt] = pui_ValueArray [ui_Cpt];

i f (}(b_l nt errupt Mask&4) == 4) /* ECS interrupt Read More*/
for (ui_Cpt=0;ui_Cpt<pui_ValueArray [0]; ui_Cpt++)
) ps_User Struct->ui _SaveArray [ui _Cpt] = pui_ValueArray [1+ui_Cpt];
if ((b_InterruptMask&) == 8) /* DVA conpleted */
{
for (ui_Cpt=0; ui_Cpt<16; ui _Cpt++)
ps_User Struct->ui _SaveArray [ui_Cpt] = pusi _Index[ui_Cpt];
}
if ((b_InterruptMsk&l6) == 16)
{
/* Timer 2 has run down */
ps_UserStruct->ui _TinerlntCpt = ps_UserStruct->ui _TinmerlntCpt + 1;
}
i _PCl 3001_KRNL_Set 1Di gi t al Qut put On( 0x390, 2);

ps_User Struct->b_Recei vel nterrupt =ps_UserStruct->b_Recei vel nterrupt + 1;
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10.3 Direct conversion of analog input channels

10.3.1 Test of 1 analog input channel

Test 1 analog input
Begin

Initialisation

a) Flow chart

Return value = 0 No

Yes

v

i_PCI3001_Read1Analoginput

i_PCI3001_CloseBoardHandle

Test 1 analog input
End
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APCI-/CPCI-3001

b) Example in C

voi d mai n (void)

unsi gned char b_Boar dHandl e;
unsi gned int ui_ReadVal ue;

if (Initialisation (&_BoardHandl e) == 0)

{

if (i_PCl3001_ReadlAnal ogl nput (b_BoardHandl e,
PCI 3001_CHANNEL _1,
PCI 3001_1_GAI N,
PClI 3001_UNI POLAR,
10,
PCI 3001_DI SABLE,
&ui _ReadVal ue) ==

printf ("ui_ReadValue = %", ui_ReadVal ue);
el se

printf ("Read value error");
i}_P}&:I 3001_d oseBoar dHandl e (b_Boar dHandl e) ;

el se

printf ("Initialisation error");

}
}

0)
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10.3.2 Test of several analog input channels

Test several analog inputs
Begin

v

Initialisation

Y

eturn value =0 No

a) Flow chart

Yes

v

i_PCI3001_ReadMoreAnaloglnput

i_PCI3001_CloseBoardHandle

)

Test several analog inputs
End
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b) Example in C

voi d mai n (void)

unsi gned char b_Boar dHandl e;

unsi gned char b_Gain [8];
unsi gned char b_Pol ar [8];
unsi gned char b_Channel [8];

unsigned int ui_ReadVal ueArray [8];

b_Channel [0] =PCl 3001_CHANNEL 0; b_Gain[0] = PCI3001_1 GAIN;, b_Polar[0] = PCl 3001 UNI POLAR;
b_Channel [1] =PCl 3001_CHANNEL 1; b _Gain[1] = PCI3001_1 GAIN;, b _Polar[1] = PCl 3001_UNI POLAR;
b_Channel [2] =PCl 3001_CHANNEL 2; b _Gain[2] = PCI3001_1 GAIN;, b _Polar[2] = PCl 3001_UNI POLAR;
b_Channel [3] =PCl 3001_CHANNEL 3; b _Gain[3] = PCI3001_1 GAIN;, b _Polar[3] = PCl 3001_UNI POLAR;
b_Channel [4] =PCl 3001 _CHANNEL 4; b _Gain[4] = PCI3001_1 GAIN;, b _Polar[4] = PCl 3001_UNI POLAR;
b_Channel [ 5] =PCl 3001_CHANNEL 5; b_Gain[5] = PCI3001_1 GAIN;, b _Polar[5] = PCl 3001_UNI POLAR;
b_Channel [ 6] =PCl 3001_CHANNEL 6; b _Gain[6] = PCI3001_1 GAIN;, b _Polar[6] = PCl 3001_UNI POLAR;
b_Channel [ 7] =PCl 3001_CHANNEL 7; b _Gain[7] = PCI3001_1 GAIN;, b _Polar[7] = PCl 3001_UNI POLAR;

if (Initialisation (&_BoardHandl e) == 0)

{

if (i_PCl3001_ReadMor eAnal ogl nput (b_BoardHandl e, 8, b_Channel, b_Gain,
b_Pol ar, 10, PCl 3001_DI SABLE,
ui _ReadVal ueArray) == 0)

printf ("ui_ReadValue = % % % % % % % %",
ui _ReadVal ue [0], ui_ReadValue [1], ui_ReadValue [2], ui_ReadValue [3],
ui _ReadVal ue [4], ui_ReadValue [5], ui_ReadValue [6], ui_ReadValue [7]);

}

el se
printf ("Read value error");

}
i _PCl 3001_d oseBoar dHandl e (b_Boar dHandl e) ;
}

el se

printf ("Initialisation error");

}
}
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10.4 Cyclic conversion of analog input channels

10.4.1 Cyclic conversion without DMA, external trigger and delay

a) Flow chart

Test cyclic conversion without
DMA
Begin

|

Initialisation

Return value = No—>®

Yes

v

i_PCI3001_SetBoardIntRoutineXX

Return value = 0 No—b@

i_ PCI3001_InltAnaloglnputAcquisition

Return value = 0 No—>@

Yes

4

i_PCI3001_StartAnaloglnputAcquisition

Return value =0 No—b@

Yes

o

50

Wait for
interrupt

v

Read value

l

i_PCI3001_StopAnaloginputAcquisition

i_PCI3001_ClearAnaloglnputAcquisition

l

i_PCI3001_ResetBoardIntRoutine

i_PCI3001_CloseBoardHandle

Test cyclic conversion
without DMA
End
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b) Pin assignment
The analog input channels are Single Mode .(See Jumper settings).
Acquisition of the analog input from 0 to 3 .
Set Pin 28 to - (0 V).
Set Pin 20 input 0
Pin 21 input 1
Pin 22 input 2
Pin23 input3 to 10 V.
The value to be read for each input is 4095

c) Example in C for DOS

voi d mai n(voi d)

int i_Cpt;

unsi gned char b_Gain [4];

unsi gned char b_Polar [4];

unsi gned char b_Channel [4];

unsi gned char b_Boar dHandl e;

if (Initialisation(&_BoardHandle) == 0)

{
i f (i_PCl3001_SetBoardl nt Routi neDos(b_BoardHandl e, v_InterruptRouti ne) == 0)

{
b_Channel [ 0] =PCl 3001_CHANNEL_0; b_Gai n[ 0] =PCl 3001_1_GAI N; b_Pol ar [ 0] =PCl 3001_UNI POLAR;
b_Channel [ 1] =PCl 3001_CHANNEL_1; b_Gai n[ 1] =PC1 3001_1_GAI N; b_Pol ar [ 1] =PCl 3001_UNI POLAR;
b_Channel [ 2] =PCl 3001_CHANNEL_2; b_Gai n[ 2] =PCI 3001_1_GAI N; b_Pol ar [ 2] =PCl 3001_UNI POLAR;
b_Channel [ 3] =PCl 3001_CHANNEL_3; b_Gai n[ 3] =PCI 3001_1_GAI N; b_Pol ar [ 3] =PCl 3001_UNI POLAR;
if (i_PCI3001_InitAnal oglnputAcquisition (b_BoardHandl e, 4,
b_Channel ,b_Gain, b_Pol ar,
PCI 3001_SI MPLE_MODUS,
PCl 3001_DI SABLE, 1500,
0, 4, PCl 3001_DMA_NOT_USED,
PCl 3001_SI NGLE) ==0)

b_Receivelnterrupt = 0;
if (i_PCl3001_StartAnal ogl nput Acquisition (b_BoardHandl e) == 0)

{
for (i_Cpt=0;i_Cpt<4;i_Cpt++)

{

whil e (b_Receivelnterrupt == 0);

b_Receivelnterrupt = 0;

printf("\n Acquisition 1 % % % %", ui_SaveArray[O0], ui_SaveArray[1],
ui _SaveArray[2], ui_SaveArray[3]);

}
i _PCl 3001_St opAnal ogl nput Acqui si ti on(b_Boar dHandl €e) ;
}
el se
printf("\n Start acquisition error");
i _PCl 3001_d ear Anal ogl nput Acqui si ti on(b_Boar dHandl e) ;
}

el se

printf("\n Acquisition initialisation error");
i _PCl 3001_Reset Boar dI nt Routi ne( b_Boar dHandl e) ;
}

el se
printf("\n Interrupt routine initialisation error");
i _PCl 3001_d oseBoar dHandl e( b_Boar dHandl e) ;
}
el se
printf("\n Initialisation error");
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d) Example in C for Windows 3.1x

voi d mai n(voi d)

{

int i_Cpt;

unsi gned char b_Gain [4];

unsi gned char b_Pol ar [4];

unsi gned char b_Channel [4];

unsi gned char b_Boar dHandl e;

if (Initialisation(&_BoardHandle) == 0)

i{f (i _PCI 3001_Set Boar dl nt Routi neW nl16(b_BoardHandl e, v_InterruptRoutine) == 0)
{b_Channel [ 0] =PCl 3001_CHANNEL_O0; b_Gai n[ 0] =PCI 3001_1_GAI N; b_Pol ar [ 0] =PCl 3001_UNI POLAR;

b_Channel [ 1] =PCl 3001_CHANNEL_1; b_Gai n[ 1] =PCI 3001_1_GAI N; b_Pol ar [ 1] =PCl 3001_UNI POLAR;

b_Channel [ 2] =PCl 3001_CHANNEL_2; b_Gai n[ 2] =PCl 3001_1_GAI N; b_Pol ar [ 2] =PCl 3001_UNI POLAR;

b_Channel [ 3] =PCl 3001_CHANNEL_3; b_Gai n[ 3] =PCI 3001_1_GAI N; b_Pol ar [ 3] =PCl 3001_UNI POLAR;
if (i_PCI3001_InitAnal oglnputAcquisition (b_BoardHandl e, 4, b_Channel ,

b_Gain, b_Pol ar,
PCI 3001_SI MPLE_MODUS,
PCl 3001_DI SABLE, 1500,
0, 4, PCl 3001_DNMA_NOT_USED,
PCl 3001_SI NGLE) ==0)

{

b_Receivelnterrupt = 0;

if (i _PCl3001_Start Anal ogl nput Acqui sition (b_BoardHandl e) == 0)

{
for (i_Cpt=0;i_Cpt<4;i_Cpt++)

while (b_Receivelnterrupt == 0);

b_Receivelnterrupt = 0;

printf("\n Acquisition 1 % % % %", ui_SaveArray[O0], ui_SaveArray[1],
ui _SaveArray[2], ui_SaveArray[3]);

}
i _PCI 3001_St opAnal ogl nput Acqui si ti on(b_Boar dHandl e) ;
}
el se
printf("\n Start acquisition error");
i _PCl 3001_d ear Anal ogl nput Acqui si ti on(b_Boar dHandl e) ;
}
el se
printf("\n Acquisition initialisation error");
i _PCl 3001_Reset Boar dI nt Routi ne( b_Boar dHandl e) ;
}
el se
printf("\n Interrupt routine initialisation error");
i _PCl 3001_d oseBoar dHandl e( b_Boar dHandl e) ;
}
el se
printf("\n Initialisation error");
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e) Example in C for Windows NT/95/98 (asynchronous mode)

voi d mai n(voi d)

{

int i_Cpt;

unsi gned char b_Gain [4];

unsi gned char b_Polar [4];

unsi gned char b_Channel [4];

unsi gned char b_Boar dHandl e;

if (Initialisation(&_BoardHandle) == 0)

{
if (i_PCl 3001_Set Boardl nt Routi neW n32(b_Boar dHandl e, O, NULL, v_I nt errupt Routi ne) ==
0)

{
b_Channel [ 0] =PCl 3001_CHANNEL_0; b_Gai n[ 0] =PCl 3001_1_GAI N; b_Pol ar [ 0] =PCl 3001_UNI POLAR;
b_Channel [ 1] =PCl 3001_CHANNEL_1; b_Gai n[ 1] =PCI 3001_1_GAI N; b_Pol ar [ 1] =PCl 3001_UNI POLAR;
b_Channel [ 2] =PCl 3001_CHANNEL_2; b_Gai n[ 2] =PCI 3001_1_GAI N; b_Pol ar [ 2] =PCl 3001_UNI POLAR;
b_Channel [ 3] =PCl 3001_CHANNEL_3; b_Gai n[ 3] =PCI 3001_1_GAI N; b_Pol ar [ 3] =PCl 3001_UNI POLAR;
if (i_PCI3001_InitAnal oglnputAcquisition (b_BoardHandl e, 4, b_Channel ,
b_Gain, b_Pol ar,
PCl 3001_SI MPLE_MODUS,
PCl 3001_DI SABLE, 1500,
0, 4, PCl 3001_DMA_NOT_USED,
PCl 3001_SI NGLE) ==0)

T T

b_Receivelnterrupt = 0;
if (i_PCl3001_Start Anal ogl nput Acquisition (b_BoardHandl e) == 0)

{
for (i_Cpt=0;i_Cpt<4;i_Cpt++)

{

while (b_Receivelnterrupt == 0);

b_Receivelnterrupt = 0;

printf("\n Acquisition 1 % % % %", ui_SaveArray[O0], ui_SaveArray[1],
ui _SaveArray[2], ui_SaveArray[3]);

}
i _PCl 3001_St opAnal ogl nput Acqui si ti on(b_Boar dHandl e) ;
}
el se
printf("\n Start acquisition error");
i _PCl 3001_d ear Anal ogl nput Acqui si ti on(b_Boar dHandl e) ;
}
el se
printf("\n Acquisition initialisation error");
i _PCl 3001_Reset Boar dI nt Rout i ne( b_Boar dHandl e) ;
}
el se
printf("\n Interrupt routine initialisation error");
i _PCl 3001_d oseBoar dHandl e( b_Boar dHandl e) ;
}
el se
printf("\n Initialisation error");
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f) Example in C for Windows NT/95/98 (synchronous mode)

voi d mai n(voi d)

int i_Cpt;
unsi gned char b_Gain [4];unsigned char b_Pol ar [4];unsigned char b_Channel [4];

unsi gned char b_Boar dHandl e;
if (Initialisation(&_BoardHandl e) == 0)

{
if (i_PCl3001_Set Boardl nt Routi neW n32(b_Boar dHandl e, si zeof (str_User Struct),
(void **) &ps_d obal User Struct,

v_InterruptRouti ne) == 0)

{
b_Channel [ 0] =PCl 3001_CHANNEL_0; b_Gai n[ 0] =Pd 3001_1_GAI N b_Pol ar [ 0] =PC 3001_UN PCLAR,
b_Channel [ 1] =PCl 3001_CHANNEL_1; b_Gai n[ 1] =PC 3001_1_GAI N b_Pol ar [ 1] =PC 3001_UN PCLAR,
b_Channel [ 2] =PCl 3001_CHANNEL_2; b_Gai n[ 2] =PC 3001_1_GAI N b_Pol ar [ 2] =PC 3001_UN PCLAR,
b_Channel [ 3] =PCl 3001_CHANNEL_3; b_Gai n[ 3] =PC 3001_1_GAI N b_Pol ar [ 3] =PC 3001_UN PCLAR,
if (i_PC3001_InitAnal ogl nput Acquisition (b_BoardHandl e, 4, b_Channel , b_Gai n,

b_Pol ar, PCl 3001_SI MPLE_MODUS,

PCl 3001_DI SABLE, 1500, 0, 4,

PCl 3001_DMA_NOT_USED, PCl 3001_SI NGLE) ==0)

ps_d obal User Struct -> b_Receivelnterrupt = 0;
if (i_PCl3001_Start Anal ogl nput Acqui sition (b_BoardHandl e) == 0)

1£or (i _Cpt=0;i_Cpt<4;i_Cpt++)

{

whil e (ps_d obal UserStruct -> b_Receivelnterrupt == 0);

ps_d obal User Struct -> b_Receivelnterrupt = 0;

printf("\'n Acquisition 1 % % % %", ps_d obal UserStruct ->
ui _SaveArray[ 0],
ps_d obal User Struct -> ui _SaveArray[1],
ps_d obal User Struct -> ui _SaveArray[ 2],
ps_Qd obal User Struct -> ui _SaveArray[3]);

}
i _PCl 3001_St opAnal ogl nput Acqui si tion(b_BoardHandl e) ;
}

el se
printf("\n Start acquisition error");

i _PCl 3001_d ear Anal ogl nput Acqui si ti on(b_Boar dHandl e) ;
}

el se
printf("\n Acquisition initialisation error");

i _PCl 3001_Reset Boar dl nt Rout i ne( b_Boar dHandl e) ;

el se
printf("\n Interrupt routine initialisation error");

i _PCl 3001_d oseBoar dHandl e( b_Boar dHandl e) ;
}

el se
printf("\n Initialisation error");

54



Technical description Chapter 10 APCI-/CPCI-3001

10.4.2 Cyclic conversion with DMA without external trigger and delay
a) Flow chart

Test cyclic conversion with DMA
Begin

'

Initialisation Wait for

i interrupt
Return value = 0 N04>® Read value

% l

i_PCI3001_StopAnaloginputAcquisition

i_ PCI3001_SetBoardIntRoutineXX

Return value = 0 N04>@

i PCI3001_ClearAnaloginputAcquisition

i_PCI3001_InltAnaloginputAcquisition l

L i_ PCI3001_ResetBoardIntRoutine

Return value = 0 No@

Yes

4

i_PCI3001_StartAnaloglnputAcquisition

Return value = 0 NO"@ Test cyclic conversion
with DMA
End

i_PCI3001_CloseBoardHandle

Yes
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b) Pin assignment
The analog input channels are in Single Mode. (See Jumper settings).
Acquisition of the analog input from 0 to 3 .
Set Pin 28 to - (0 V).
Set Pin 20 input 0
Pin 21 input 1
Pin 22 input 2
Pin23 input3 to 10 V.
The value to be read for each input is 4095.

c) Example in C for DOS

voi d mai n(voi d)

{

int i_Cpt;

unsi gned char b_Gain [4];

unsi gned char b_Pol ar [4];

unsi gned char b_Channel [4];

unsi gned char b_Boar dHandl e;

if (Initialisation(&_BoardHandle) == 0)

{
if (i _PCl3001_SetBoardl nt Routi neDos(b_BoardHandl e, v_InterruptRouti ne) == 0)
{

b_Channel [ 0] =PCl 3001_CHANNEL_0; b_Gai n[ 0] =PCl 3001_1_GAI N; b_Pol ar [ 0] =PCl 3001_UNI POLAR;
b_Channel [ 1] =PCI 3001_CHANNEL_1; b_Gai n[ 1] =PCl 3001_1_GAI N; b_Pol ar [ 1] =PCl 3001_UNI POLAR;
b_Channel [ 2] =PCl 3001_CHANNEL_2; b_Gai n[ 2] =PCl 3001_1_GAI N; b_Pol ar [ 2] =PCl 3001_UNI POLAR;

b_Channel [ 3] =PCl 3001_CHANNEL_3; b_Gai n[ 3] =PCI 3001_1_GAI N; b_Pol ar [ 3] =PCl 3001_UNI POLAR;
if (i_PCI3001_InitAnal oglnputAcquisition
(b_Boar dHandl e, 4, b_Channel , b_Gai n, b_Pol ar,
PCl 3001_SI MPLE_MODUS, PCI 3001_DI SABLE, 1500, 0, 16, PCl 3001_DMA_USED,
PCI 3001_SI NGLE) == 0)

b_Receivelnterrupt = 0;
if (i _PCl3001_Start Anal ogl nput Acquisition (b_BoardHandl e) == 0)

{
while (b_Receivelnterrupt == 0);
b_Receivelnterrupt = 0;
printf("\n Acquisition 1 % % % % % % % % \n % % % % % % %
%",
ui _SaveArray[ 0], ui _SaveArray[ 1], ui _SaveArray[2], ui _SaveArray[ 3],
ui _SaveArray[ 4], ui_SaveArray[ 5], ui _SaveArray[ 6], ui _SaveArray[ 7],

ui _SaveArray[ 8], ui _SaveArray[9],ui _SaveArray[ 10], ui _SaveArray[11],

ui _SaveArray[ 12], ui _SaveArray[13], ui _SaveArray[14], ui _SaveArray[ 15]);
i _PCl 3001_St opAnal ogl nput Acqui siti on(b_Boar dHandl e) ;
i _PCl 3001_d ear Anal ogl nput Acqui si ti on(b_Boar dHandl e) ;
}

el se
printf("\n Start acquisition error");

el se
printf("\n Acquisition initialisation error");
i _PCl 3001_Reset Boar dI nt Rout i ne( b_Boar dHandl e) ;

el se
printf("\n Interrupt routine initialisation error");
i _PCl 3001_d oseBoar dHandl e( b_Boar dHandl e) ;
}
el se
printf("\n Initialisation error");
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d) Example in C for Windows 3.1x

voi d mai n(voi d)

int i_Cpt;

unsi gned char b_Gain [4];

unsi gned char b_Pol ar [4];

unsi gned char b_Channel [4];

unsi gned char b_Boar dHandl e;

if (Initialisation(&_BoardHandle) == 0)

{
if (i_PCl3001_SetBoardl nt Routi neWnl16(b_BoardHandl e, v_InterruptRoutine) == 0)

b_Channel [ 0] =PCl 3001_CHANNEL_0; b_Gai n[ 0] =PC 3001_1_GAI N b_Pol ar [ 0] =PC 3001_UN PCLAR,
b_Channel [ 1] =PCl 3001_CHANNEL_1; b_Gai n[ 1] =PC1 3001_1_GAI N. b_Pol ar[ 1] =PCl 3001_UNI POLAR,
b_Channel [ 2] =PCl 3001_CHANNEL_2; b_Gai n[ 2] =PC1 3001_1_GAI N. b_Pol ar [ 2] =PCl 3001_UNI POLAR,
b_Channel [ 3] =PCl 3001_CHANNEL_3; b_Gai n[ 3] =PC1 3001_1_GAI N. b_Pol ar [ 3] =PC1 3001_UNI POLAR,
i f (i_PC3001_InitAnal ogl nput Acqui sition (b_BoardHandl e, 4, b_Channel , b_Gai n, b_Pol ar,

PCl 3001_SI MPLE_MCDUS, P 3001_Di SABLE,

1500, 0, 16,

PCl 3001_DVA USED, PA 3001_SI NGLE) == 0)

b_Recei velnterrupt = 0;
if (i_PCl3001_Start Anal ogl nput Acqui sition (b_BoardHandl e) == 0)

{
while (b_Receivelnterrupt == 0);
b_Receivelnterrupt = O;
printf("\n Acquisition 1 % % % % % % % % \n % % % % % % % %",
ui _SaveArray[ 0], ui _SaveArray|[ 1], ui _SaveArray[ 2], ui _SaveArray[ 3],
ui _SaveArray[4],ui _SaveArray[ 5], ui _SaveArray|[ 6], ui _SaveArray[ 7],
ui _SaveArray[ 8], ui _SaveArray[ 9], ui _SaveArray[ 10], ui _SaveArray[ 11],
ui _SaveArray[12], ui _SaveArray[13], ui _SaveArray[ 14], ui _SaveArray[15]);
i _PCl 3001_St opAnal ogl nput Acqui si ti on( b Boar dHandl e) ;
i _PCl 3001_Cl ear Anal ogl nput Acqui si ti on(b_Boar dHandl e) ;
}

el se
printf("\n Start acquisition error");

el se
printf("\n Acquisition initialisation error");
i _PCl 3001_Reset Boar dl nt Rout i ne( b_Boar dHandl e) ;

el se

printf("\n Interrupt routine initialisation error");
i _PCl 3001_d oseBoar dHandl e( b_Boar dHandl e) ;
}

el se
printf("\n Initialisation error");
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e) Example in C for Windows NT/95/98 (asynchronous mode)

voi d mai n(voi d)

{

int i_Cpt;

unsi gned char b_Gain [4];

unsi gned char b_Pol ar [4];

unsi gned char b_Channel [4];

unsi gned char b_Boar dHandl e;

if (Initialisation(&_BoardHandle) == 0)

{
if (i_PCl3001_SetBoardl nt Routi neW n32(b_Boar dHandl e, 0, NULL, v_I nt errupt Routi ne) ==
0)

{
b_Channel [ 0] =PCl 3001_CHANNEL_0; b_Gai n[ 0] =PC 3001_1_|
b_Channel [ 1] =PCl 3001_CHANNEL_1; b_Gai n[ 1] =PCl 3001_1_
b_Channel [ 2] =PCl 3001_CHANNEL_2; b_Gai n[ 2] =PC 3001_1_|
b_Channel [ 3] =PCl 3001_CHANNEL_3; b_Gai n[ 3] =PCl 3001_1_ _Pol ar [ 3] =PCl 3001_UNI POLAR,
if (i _PC3001_InitAnal ogl nput Acqui sition (b_BoardHandl e, 4, b_Channel , b_Gai n, b_Pol ar,
PCl 3001_SI MPLE_MODUS, PCl 3001_Di SABLE,
1500, 0, 16, PCl 3001_DVA_USED,
PCl 3001_SINGLE) == 0)

_Pol ar [ 0] =PCl 3001_UNI POLAR,
_Pol ar [ 1] =PCl 3001_UNI POLAR,
_Pol ar [ 2] =PCl 3001_UNI POLAR,

RRRR

N
N
N
N
€,

b_Receivelnterrupt = 0;
if (i _PCl3001_Start Anal ogl nput Acqui sition (b_BoardHandl e) == 0)

{

while (b_Receivelnterrupt == 0);

b_Receivelnterrupt = 0;

printf("\n Acquisition 1 % % % % % % % % \n % % % % % % %

",

ui _SaveArray[ 0], ui _SaveArray[ 1], ui _SaveArray[ 2], ui _SaveArray[ 3],
ui _SaveArray[ 4], ui _SaveArray[ 5], ui _SaveArray[ 6], ui _SaveArray[ 7],
ui _SaveArray[ 8], ui _SaveArray[9],ui _SaveArray[ 10], ui _SaveArray[11],

ui _SaveArray[ 12], ui _SaveArray[13], ui _SaveArray[14], ui _SaveArray[ 15]);
i _PCl 3001_St opAnal ogl nput Acqui si ti on(b_Boar dHandl €e) ;
i _PCl 3001_d ear Anal ogl nput Acqui si ti on(b_Boar dHandl e) ;
}
el se
printf("\n Start acquisition error");

el se
printf("\n Acquisition initialisation error");
i _PCl 3001_Reset Boar dl nt Rout i ne( b_Boar dHandl e) ;
}
el se
printf("\n Interrupt routine initialisation error");
i _PCl 3001_d oseBoar dHandl e( b_Boar dHandl e) ;
}
el se
printf("\n Initialisation error");

58



Technical description Chapter 10

APCI-/CPCI-3001

f) Example in C for Windows NT/95/98 (synchronous mode)

voi d mai n(voi d)

int i
[4;
unsi gned char b_Boar dHandl €;
if (Initialisation(&_BoardHandl e)

== Q)
{
if (i

(void **) &4 obal User Struct, v_InterruptRoutine)

if (i _PA3001_InitAnal ogl nput Acquisition (b_BoardHandl e, 4, b_Channel ,

0)

{
pS_ d obal User Struct -> b_Recei vel nt errupt = 0;
i f (i _PCl3001_StartAnal ogl nput Acqui sition (b_BoardHandl e) =
{
whil e (ps_Q4d obal User Struct -> b_Receivelnterrupt ==
ps_Gl obal User Struct -> b_Receivelnterrupt = 0;

0);

ps_d obal User Struct -> ui _SaveArray[0], ps_d obal UserStruct -> ui
ps_d obal User Struct -> ui _SaveArray[2], ps_d obal UserStruct -> ui
ps_d obal User Struct -> ui _SaveArray[4], ps_d obal UserStruct -> ui
ps_d obal User Struct -> ui _SaveArray[6], ps_d obal UserStruct -> ui
ps_d obal User Struct -> ui _SaveArray[8], ps_d obal UserStruct -> ui
ps_d obal User Struct -> ui _SaveArray[10], ps_d obal User Struct -> ui
ps_d obal User Struct -> ui _SaveArray[12], ps_d obal UserStruct -> ui
ps_d obal User Struct -> ui _SaveArray[14], ps_d obal User Struct -> ui

i _PCl 3001_St opAnal ogl nput Acqui si ti on(b_Boar dHandl e) ;
}

el se
printf("\n Start acquisition error");

el se
printf("\n Acquisition initialisation error");
i _PCl 3001_Reset Boar dl nt Rout i ne( b_Boar dHandl e) ;
}
el se
printf("\n Interrupt routine initialisation error");
i _PCl 3001_d oseBoar dHandl e( b_Boar dHandl e) ;
}
el se
printf("\n Initialisation error");

_Opt; unsigned char b_Gain [4];unsigned char b_Polar [4];unsigned char b_Channel

_PCI 3001_Set Boar dI nt Routi neW n32( b_Boar dHandl e, si zeof (str
0)

{
b_Channel [ 0] =PCl 3001_CHANNEL_0; b_Gai n[ 0] =PC1 3001_1_GAI N; b_Pol ar [ 0] =PCl 3001_UNI POLAR,
b_Channel [ 1] =PCl 3001_CHANNEL_1; b_Gai n[ 1] =PCI 3001_1_GAI N, b_Pol ar [ 1] =PC1 3001_UNI POLAR;
b_Channel [ 2] =PCl 3001_CHANNEL_2; b_Gai n[ 2] =PCI 3001_1_GAI N, b_Pol ar [ 2] =PC1 3001_UNI POLAR;
b_Channel [ 3] =PCl 3001_CHANNEL_3; b_Gai n[3] =PC1 3001_1_GAI N b_Pol ar [ 3] =PCI 3001_UN POLAR

PCI 3001_SI MPLE_MODUS, PCl 3001_DI SABLE,
1500, 0, 16, PCI 3001_DMVA_USED, PQl 3001_SI NGLE)

printf("\n Acquisition 1 % % % % % % % % \n % % % % % % % %",
_SaveArray[ 1],
_SaveArray[ 3],
_SaveArray[ 5],
_SaveArray[ 7],
_SaveArray[ 9],
_SaveArray[ 11],
_SaveArray[ 13],
_SaveArray[ 15]);

i _PCl 3001_d ear Anal ogl nput Acqui si ti on(b_Boar dHandl e) ;

_User Struct),

b_Gain, b_Pol ar,

= 0)
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10.5 Timer

10.5.1 Test of the timer interrupt

a) Flow chart

Test timer interrupt
Begin

Initialisation

Return value = 0 No—>®

Yes

v

i_PCI3001_SetBoardIntRoutineXX

Return value = 0 No—b@

Yes

—No Return value =0

Wait till
timer
interrupt

l

i_PCI3001_StopTimer

\ 4

y

i_PCI3001_ResetBoardIntRoutine

i_PCI3001_InitTimer

Return value =0 No—»@

Yes

v

i_ PCI3001_StartTimer

i_PCI3001_CloseBoardHandle

Test timer interrupt
End
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b) Example in C for DOS

voi d mai n (void)
unsi gned char b_Boar dHandl e;
if (Initialisation (&_BoardHandl e) == 0)

{

i f (i_PCl3001_SetBoardl nt Routi neDOS (b_BoardHandl e, v_InterruptRoutine) == 0)
{
ui _TimerlntCpt = O;
if (i_PCl3001_InitTiner (b_BoardHandl e, 1000, PCl 3001_ENABLE) == 0)

{
if (i_PC13001_StartTinmer (b_BoardHandl e) == 0)

{
while (ui _TimerlntCpt == 0);
printf ("Receive timer interrupt");
i _PCl 3001_St opTi mer (b_BoardHandl e);
}

el se
printf ("Start tinmer error");

el se
printf ("Init timer error");
i _PCl 3001_Reset Boar dl nt Routi ne (b_BoardHandl e);
}
el se
printf ("Interrupt routine initialisation error");
i _PCl 3001_C oseBoar dHandl e (b_Boar dHandl e) ;
}
el se
printf ("Initialisation error");
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c) Example in ¢ for Windows 3.1x

voi d mai n (void)
{
unsi gned char b_Boar dHandl e;
if (Initialisation (&_BoardHandl e) == 0)

{
if (i_PCl3001_SetBoardl nt Routi neWnl1l6 (b_BoardHandl e, v_InterruptRoutine)

{
ui _TimerlntCpt = O;
if (i_PCI3001_InitTiner (b_BoardHandl e, 1000, PClI 3001_ENABLE) == 0)

{
if (i_PC13001_StartTinmer (b_BoardHandl e) == 0)

{

while (ui _TimerlntCpt == 0);

printf ("Receive timer interrupt");
i _PCl 3001_St opTi mer (b_BoardHandl e);

}

el se

printf ("Start tinmer error");

}
}

el se

printf ("Init timer error");

}
i _PCl 3001_Reset Boar dl nt Routi ne (b_BoardHandl e);
}

el se
printf ("Interrupt routine initialisation error");
}

i _PCl 3001_C oseBoar dHandl e (b_Boar dHandl e) ;

}

el se

printf ("Initialisation error");

}

}

0)
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d) Example in C for Windows NT/95/98 (asynchronous mode)

voi d mai n (void)
{
unsi gned char b_Boar dHandl e;
if (Initialisation (&_BoardHandl e) == 0)

{
i f (i_PCl3001_SetBoardl nt Routi neWn32 (b_BoardHandl e, PCl 3001_ ASYNCHRONOUS _MODE,
0, NULL, v_I nterrupt Routi ne) == 0)

ui _TimerlntCpt = O;

if (i_PCI3001_InitTiner (b_BoardHandl e, 1000, PCI3001_ENABLE) == 0)
{
if (i_PC13001_StartTinmer (b_BoardHandl e) == 0)

{

while (ui _TimerlntCpt == 0);

printf ("Receive timer interrupt");
i _PCl 3001_St opTi mer (b_BoardHandl e) ;
}

el se
printf ("Start tinmer error");

el se

printf ("Init timer error");
i _PCl 3001_Reset Boar dl nt Routi ne (b_BoardHandl e);
}

el se

printf ("Interrupt routine initialisation error");
i _PCl 3001_d oseBoar dHandl e (b_Boar dHandl e) ;
}

el se
printf ("Initialisation error");
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e) Example in C for Windows NT/95/98 (synchronous mode)

voi d mai n (void)
{
unsi gned char b_Boar dHandl e;

if (Initialisation (&_BoardHandl e) == 0)

si zeof (str_UserStruct), (void **) &ps_d obal User Struct, v_I nterrupt Routine)

{
ps_Qd obal User Struct ->ui _Ti merl nt Cpt = 0;
if (i_PCI3001_InitTiner (b_BoardHandle, 1000, PCI3001_ENABLE) == 0)

{
if (i_PC13001_StartTinmer (b_BoardHandl e) == 0)

{

whil e (ps_d obal User Struct->ui _TimerlntCpt == 0);
printf ("Receive timer interrupt");

i _PCl 3001_St opTi mer (b_BoardHandl e) ;

}

el se

printf ("Start tinmer error");

}

el se
printf ("Init timer error");
i _P%:I 3001_Reset Boar dl nt Routi ne (b_BoardHandl e);
el s]é
printf ("Interrupt routine initialisation error");
i}_P}&:I 3001_d oseBoar dHandl e (b_Boar dHandl e) ;

el se

printf ("Initialisation error");

}

}

{
if (i_PCl3001_SetBoardl nt Routi neWn32 (b_BoardHandl e, PCl 3001_SYNCHRONOUS MODE,

== O)
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APCI-/CPCI-3001

10.6 Digital Input channels

10.6.1 Reading 1 digital input channel

a) Flow chart

Read 1 digital input
Begin

'

Initialisation

Y

Return value =0 No——

Yes

v

i_PCI3001_Read1Digitallnput

;

i_PCI3001_CloseBoardHandle

'

Read 1 digital input
End
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b) Pin assignment

Set the digital input 1 to 24 V:
Pin assignment of the 37-pin SUB-D male connector: - at pin 4
+ at pin 23.

The test result is 1.

c) Example in C

voi d mai n (void)

{
unsi gned char b_Boar dHandl e;
unsi gned int ui_ReadVal ue;

if (Initialisation (&_BoardHandl e) == 0)
i{f (i _PClI 3001_Read1Di gi t al | nput (b_Boar dHandl e,
<]§cui _ReadVal ue) == 0)
printf ("ui_ReadValue = %", ui_ReadVal ue);
el se
printf ("Read value error");
i}_F}>CI 3001_d oseBoar dHandl e (b_Boar dHandl e) ;

el se

printf ("Initialisation error");
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10.6.2 Reading 4 digital input channels

a) Flow chart

Read 4 digital inputs
Begin

'

Initialisation

Y

Return value =0 No——

Yes

v

i_PCI3001_Read4Digitallnput

;

i_PCI3001_CloseBoardHandle

'

Read 4 digital inputs
End
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b) Pin assignment
Set all digital input channels to 24 V.
Pin asignment of the 37-pin SUD.D male connector: - at pins 4, 3, 2, 1

+ at pins 23, 22, 21, 20
The test result is 15.
c) Example in C
voi d mai n (void)
unsi gned char b_Boar dHandl e;
unsi gned int ui_ReadVal ue;
if (Initialisation (&_BoardHandl e) == 0)
{
if (i_PCl3001_Read4Di gitall nput (b_Boar dHandl e,
&ui _ReadVal ue) == 0)
printf ("ui_ReadValue = %", ui_ReadVal ue);
}
el se

printf ("Read value error");

}
i _PCl 3001_d oseBoar dHandl e (b_Boar dHandl e) ;
}

el se

printf ("Initialisation error");

}
}
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10.7 Digital output channels

10.7.1 Test of the digital output memory

a) Flow chart

Test the digital output

memory
Begin

)

i_PCI3001_Set1DigitalOutputOff

Initialisation

Return value =0 No~>@
Return value = 0 No—b@

Yes
Yjs +

i_PCI3001_Set4DigitalOutputOff

*

i_PCI3001_SetOutputMemoryOn

Return value = 0 NOAP@ Return value = 0 No@

Yes

+ Yes
v

i_PCI3001_SetOutputMemoryOff

’,

i_PCI3001_Set1DigitalOutputOn

Return value = 0 No—b@

Yes

v

i_PCI3001_Set4DigitalOutputOn

Return value = 0>-No

©

&

<L

i_PCI3001_CloseBoardHandle

Return value =0 No@

Yes \ 4

Test the digital output
memory
End

<L
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b) Example in C

voi d mai n (void)

unsi gned char b_Boar dHandl e;
if (Initialisation (&_BoardHandl e) == 0)
{
if (i_PCl3001_Set Qutput MenoryOn (b_BoardHandl e) == 0)
intf ("Digital output nmenory is activated");

(
{
p
i i _PCl3001_Set1Digital QutputOn (b_BoardHandle, 1) == 0)

r
f
"' Qutput 1 is set ");
_PCI 3001_Set 4Di gi t al Qut put On (b_Boar dhandl e, 14) ==0)
n ("Al'l Qutput are set ");
ch();
(i _PCI 3001_Set 1Digital Qutput O f (b_Boardhandle, 1) == 0)
{
printf ("Qutput 1 is reset");
getch();
if (i_PCl3001_Set4Di gital QutputOf (b_Boardhandle, 14) == 0)
{
printf ("Qutput 2,3,4 are reset");
if (i_PCl3001_Set Qut put MenoryCOff (b_Boar dhandl e) == 0)
printf ("Digital Qutput Menory desactivated");
el se printf ("Digital Qutput Menory off error");
}
el se printf ("Reset 4 digital Qutput error");
el se printf ("Reset 1 digital output error ");
}
el se printf ("Set 4 digital output error");
}
el se printf ("Set 1 digital output error");
}

el se printf ("Set Digital Qutput Menory On error");
i _PCl 3001_d oseBoar dHandl e (b_Boar dHandl e) ;

el se printf ("Initialisation error");

}
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