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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 product by
the user or improper use, for example, if the product 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
product 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 products.

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 product 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 95, Windows 98,
Windows 2000, Windows NT, Windows EmbeddedNT, Windows XP, Windows
Vista, Windows 7, 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 RTX s a registered trademark of IntervalZero.



Warning

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

K 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 a wrong use of the
board.

B Pay attention to the following symbols:

I IMPORTANT!

Designates hints and other useful information.

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.

WARNING!
Designates a possibly dangerous situation.
If the instructions are ignored, the board, the PC and/or
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APCI-3300 Definition of Application

1 DEFINITION OF APPLICATION

1.1 Intended use

The APCI-3300 must be inserted in a PC with PCI 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 board APCI-3300 in combination with external screw terminal
panels requires correct installation according to IEC 60439-1 or EN 60439-1
(switch cabinet / switch box).

1.2 Usage restrictions
The APCI-3300 board must not be used as safety related part (SRP).

The board must not be used for safety related functions, for example for
emergency stop functions.

The APCI-3300 board must not be used in potentially explosive atmospheres.

The APCI-3300 board must not be used as electrical equipment according to the
Low Voltage Directive 2006/95/EC.

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.



APCI-3300 Definition of Application

1.4

General description of the board

Data exchange between the APCI-3300 board and the peripheral is to occur
through a shielded cable. This cable must be connected to the 50-pin SUB-D male
connector of the APCI-3300 board.

The board has 8 or 4 input channels for processing analog pressure signals and 4
input and 3 output channels for processing digital 24 V signals.

The use of the board APCI-3300 in combination with external screw terminal
panels is to occur in a closed switch cabinet.

The PX3200 screw terminal board allows connecting the analog pressure signals
to a cold junction compensation through the ST3200 cable.

The use of the APCI1-3300 board in combination with external screw
terminal panels or relay boards is to occur in a closed switch cabinet; the
installation is to be effected competently.

The connection with our standard cable ST3200 complies with the minimum
specifications as follows:

metallised plastic hoods

shielded cable

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



APCI-3300 User

2 USER

2.1 Qualification

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

commissioning

use

maintenance.

2.2 Country-specific regulations

Do observe the country-specific regulations regarding
the prevention of accidents
electrical and mechanical installations
Electromagnetic compatibility (EMC).



APCI-3300 Handling of the board

3  HANDLING OF THE BOARD

Fig. 3-1: Correct handling

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

10



APCI-3300 Technical data

4 TECHNICAL DATA
4.1 Electromagnetic compatibility (EMC)

The board APCI-3300 is suited for installation in personal computers (PCs)
which comply with the European EMC directive.

The board APCI-3300 complies 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.

4.2 Physical set-up of the board

Dimensions:
. L .
f By
w
| \
Dimensions (L X W), 131 x 99 mm
Weight: oo approx. 160 g
Installation in: .....cooeveeiieeceec e, 32/64-bit PCI slot 3.3V /5V
Connection to the peripheral:...................... 50-pin SUB-D male connector
Accessories!:
Cable: oo ST3200
Screw terminal panel..........ccccoocveniiinnnn PX3200
= IMPORTANT!
I The connection lines must be installed in such a way that they

are protected against mechanical loads.

1 Not included in the standard delivery.



APCI-3300 Technical data

4.3 Versions

The board APCI1-3300 is available in 2 versions.

Version Number of connected | Number of digital signals
pressure signals
APCI-3300-4 4 4 inputs and 3 outputs
APCI-3300-8 8 4 inputs and 3 outputs

4.4 Limit values

Max. AltItUde: .....ocovereeceeeceee e 2000 m over NN

Operating temperature: .........c.ccceeeveeveennenn. 0 to 60°C (with forced ventilation)
Storage temperature: .........cccceveiiieniennnn. -25t0 +70°C

Relative humidity at indoor installation

50% at +40 °C

80% at +31 °C

Minimum PC requirements:
PCI BIOS from Version 1.0

BUS SPEEA: ..o < 33 MHz

Operating SYStem: ......cccccvevevveerrerieseeinenn, Windows 7, Vista (32-bit), XP, 2000,
Linux

Number of slots required: ...........c.ccoeneee. PCI 3.3V /5V, 32 bits/64 bits

1 slot opening for the
connection of digital 1/0

Fig. 4-1: Number of slots required

1 16x
50x
37x
PCI bus interface:
BUS SPeed: .....cooeeiieece e 33 MHz
Data ACCESS: ..iiiiiieeeeeiee e ee e e e ereeaans 32-bit

12



APCI-3300 Technical data

Optical isolation:
Creeping distancCe: ........ccccccevvvevveriverineeenn 3.2mm
Testing voltage: .......cccvvvieiiiiniiee 1000 VAC

Voltage sources:

Number of voltage sources: ..........cccccueue.n. 4or8

Output voltage Vexc (25 °C): ovvvvvveiciiee typ. 5V, 40 mA
Input noise signal

(25°C; Band width: 10 Hz to 10 kHz): ..... typ. 40 pVv

Energy requirements:
Operating voltage of the PC: ..................... 3.3V+5%
Current consumption in mA (without load): typ. See table + 10%

APCI-3300-4 APCI-3300-8
+ 3.3V from the PC 570 mA 600 mA

Analog input pressure channels

Resolution: .......cccocveviiiii s 18-bit, unipolar

INPULLYPE: o differential channels

Number of voltage inputs: ..........cccceevennees 4or8

Overvoltage protection: .........cccceevevvvreenne. +30V

Input voltage range: .......ccccccevvevvieecieennnn, 0to 1.25V/PGA

INput IMPedance: ........cccoevvvenenenesienn 25 MQ

INPUt CAPACILY: ..ocveveeeeeceeceee e 530 pF

INPUL CUITENT: ..o 10 nA

Input amplifier (PGA): ..ccoovevvieiieee 1,2, 4,8, 16, 32,64, 128
Data transfer: .......c.ccoovvvivieneienc e The board is located in the 1/0

address space of the PC.

The values are written on the

board through 32-bit accesses.
Digital coding: .......cccoovvvevviieiieceee e, Unipolar: Straight binary coding

Voltage range: 0 mV <V <+ 100 mV
(See Table 8-4: Voltage accuracy)

PreCiSION: ....oooviieieieiee e, 16-bit

Integral non-linearity (INL): ......cc.coovenee. + 0.0015 % of FSR? over the
temperature range

OFfSEL eITOr: v + 0.0015 % of FSR
(Bipolar Offset Error)

1 FSR: Full Scale Range



APCI-3300 Technical data

Voltage range: 100 mV <V <+ 125V
(See Table 8-4: Voltage accuracy)

PreCiSION: ...cooovviiiieeee e 14-bit

Integral non-linearity (INL): ......cccoecvenene + 0.0060 % of FSR over the
temperature range

OFfSEt error: ..occvecveeeeeeeeec e + 0.0060 % of FSR

(Bipolar Offset Error)

Gain error:
forgainl, 2, 4,8, 16,32,64: ......ccecue.. +2 % of FSR
for gain 128 .......cccocvvvviiiieeee e + 3 % of FSR

Table 4-1: Possible acquisition times

Acquisition times (Hz) | Sample period
1 channel, offset, (ms)
reference
20 50
40 25
80 12.5
160 6.25

Digital input channels:

NUMDEI: oo 4

Input currentat 24 V: ..o 2 mA typ.
Input voltage range: ........ccccceeevvieninnnnnns 0-30V
Optical isolation: .........ccccccevvveveiieincnnn, 1000 VAC
Logic "0" level: ... 0-5V
Logic "1™ level: ....cooovieiieeee e 12-30 V

Digital output channels:

NUMDEI: oo 3

Max. switch current: ........c.ccccoovvvvevvenene. 125 mA typ.
Voltage range: ........ccooveeienenenc s 8-30 V

Optical isolation: .........ccccceevvveveiieiecnn, 1000 VAC
TYPE: e Open Collector

14



APCI-3300 Installation of the board

5  INSTALLATION OF THE BOARD

IMPORTANT!
I Do observe the safety precautions (yellow leaflet)!

5.1 Opening the PC

. 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 Selecting a free slot

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

Fig. 5-1: PCI slot types

32-bit (3.3 V)

32-bit (5V)

64-bit (5 V)

64-bit (3.3 V)

. 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.

. Take the board out of its protective pack.



APCI-3300 Installation of the board

5.3 Plugging the board into the slot

. Insert the board vertically into the chosen slot.

Fig. 5-2: Inserting the board

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

Fig. 5-3: Fastening the board at the back cover

. Tighten all loose screws.

5.4 Closing the PC

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

16



APCI-3300 Software

6 SOFTWARE

6.1 Driver installation

In the document “Quick installation PC boards” (see PDF link), you can get
information on the selection of the appropriate driver and on the driver download.

The most important information on the installation of drivers of the type
“ADDI-DATA Multiarchitecture Device Drivers 32-/64-Bit for x86/

AMDG64” as well as on the installation of the corresponding samples is to be found
in the installation instructions (see PDF link).

6.2 AQuestions and software downloads on the web

Do not hesitate to e-mail us your questions.
info@addi-data.com

Free downloads of standard software

You can download the latest version of the software for the APCI1-3300 from our
website: www.addi-data.com

- IMPORTANT!
I Before using the board or in case of malfunction during
operation, check if there is an update available on our website

(technical description, drivers) or contact us directly.


mailto:info@addi-data.com
http://www.addi-data.com/

APCI-3300

Connecting the peripherals

7 CONNECTING THE PERIPHERALS

7.1

Connector pin assignment

Fig. 7-1: 50-pin SUB-D male connector

Pin Pin Pin
)
34 NC 34 01.8. 1 | NC 1
35 ExCo |35 [@fSie |2 | cHo+ 2|NC—
36 GNDO |36 (@ J@ 3 | CHO- q B Vodule 0 (inouts 0-1)
37 EXC1 [37|@ Je|4 | CHI+ 4 o p
38 GND1 |38 |e S5 | CHI- B
39 ExC2 [39|ele |6 [CH2+ 6 lL—fr—st—
0 GND2 |40 |ege |7 |CH- 7 R‘g %fl
41 EXC3  [41|e@ J@ |8 | CH3+ H Module 1 (inputs 2-3)
42 _GND3 |42 |e ‘@ |9 | CH3- 2 - E
43 ExC4 143 [elde [10] CHa+ 10 —F=—0—
44 GND4 |44 (@ J @ |11 CH4- 11
45 EXC5 |45 | @ ® e |12/ CHS+ 12 “E %g Module 2 (inputs 4-5)
46 GNDS5 |46 e o e |13 CH5- 13 v B
47 EXC6 |47 oIT'o 14] CHe+ 14!W
48 GND6 |48 |® g@[15 CH6- 15 < o)
49 EXC7 |49 |@ J@ |16/ CHT+ 16\ 33 Module 3 (inputs 6-7)
50 NC 50 (@338 | 17| CH7- 17
NC: Not connected
EXC: Voltage source
Fig. 7-2: 16-pin connector to 37-pin SUB-D connector
ofod.,
171% 0|35
24V| Tmm?2 | GND 1‘3‘ :o 32
Dig. output O (+)| 3mm 4 | Dig. output O (-) . @ |31
Dig. output 1 (+)| 5mm 6 | Dig. output 1 (- R'b?%‘o‘égb'e 1210 ¢]30
Dig. output 2 (+)| 7mm 8 | Dig. output 2 (-) 1119 ¢]29
Dig. input O (+)| 9= = 10| Dig. input O (-) 10]1@ o8
Dig. input 1 (+) 11::12 Dig. input 1 (-) oND Z :0 27|24V
Dig. input 2 (+)| 13 14| Dig. input 2 (- @ | 26| Dig. output O (+
Dig. ingutsu 15™" 16 Dig. ingmsﬁ-i Dig. output 0 (-) | 7 | ® @] 25 Dig. ou’rguﬂ M
Dig. output 1 (-) | 6 | ® e |24 Dig. output 2 (+)
Dig. output 2 (-) | 5 | ® @ |23/ Dig. input O (+)
Dig. input 0 (-) | 4 | ® @] 22| Dig. input 1 (+)
Dig. input 1 (-) | 3 1® @21/ Dig. input 2 (+)
Dig. input 2 (-) ]2 F/O 20| Dig. input 3 (+)
Dig. input 3 ()
= IMPORTANT!

18

Plug the FB3000 cable into the connector of the board by
inserting the red (or blue or black) cable line into pin 1.



APCI-3300 Connecting the peripherals

7.2 Assignment of the screw terminal panel PX3200

Fig. 7-3: 48-screw terminal panel PX3200

30 © © © ® © 0000000 0 0 0 0
10 © © ©© 000000 0 00 03

®o® 00000000000 00 0 0/

Pin 1 Red (0-15)
Pin 17 Pin 32| Blue (0-15)
Pin 33| EXCO | GNDO | EXC1 exc2 | eNp2 [ exca | enps |, i White (0-15)

Module 2 X Module 3

Module 0 . Module 1

EXC: Excitation; voltage sources

Pin x: Screw terminal number

NC: Not connected

GND6 and GND7 are connected to the same pin of the screw terminal panel

7.3 Connection principle

7.3.1 Connection of pressure sensors through the PX3200

Fig. 7-4: Connector of pressure sensors through the PX3200

PX3200 Peripheral

SN
7<

EXCO 9333 /

CHO+ - (
CHO' E

GNDO -

N

v

Vexc

>} Pressure sensor 0

GND
A

L=

e Lis

\\—
\\_/ ~
|

B
N

EXC7 Vo
xcy

*e >} Pressure sensor 7

GND

L.

CH7+

VI
CH7-—
48

GND7 Eﬁ

IVolfoge measurement

i

~ / =~
— / ~~
q



APCI-3300 Connecting the peripherals

7.3.2 Connection of the digital I/O channels
Fig. 7-5: Connection of the digital input channels

APCI-3300 FB3000 Peripheral

r-T - T oo Dig. input 0 (+)

o 1 9

I
]
! : R
KN ' 10k 5% 1/4W
:\ : 10
1 | K

___________ Dig. input 0 (-)

Switch

___________ Dig. input 1(+)

: Optical coupler : 1 29
I
: X 1 10k 5% 1/4W Tﬁ Tr;llrlltsilslttor
: \ ! . . 3 l PI\II)P
I ' Dig. input 1(-) [
S T ]

Male connector SUB-D

STI connector

Fig. 7-6: Connection of the digital output channels

Male g(}rrllnector SUB-D
APCI-3300 FB3000 connector  Peripheral
I
1 271
-
|
! +
|
2 8!
=
GNDJ_ | 1
3 Dig. output 0 (+) 261
_______ ) SR -
ULN2004 % 4 Dig. output 0(-) 5 i Rk

LED

:

Y

XNI>O

TLP113

@)
=1
=
=8
=N
(]
E
}_??7&
=

Dig. output 1 (+)

5
1 ULN2004 % :
: L6
1 ]
ey

P Do . E |
I I
1 1

25

Dig. output 1 (-) 6

TLP113

R AR LN
-

20



APCI-3300 Connecting the peripherals

7.3.3 Connection to the screw terminal panels

Fig. 7-7: Connection to the screw terminal panels

PX901-ZG
ST010
FB3000
Digital /0 R S
PX3200-G
ST3200 +m-
APCI-3300 a y “ i
D-Sub D-sub | [ihE
female male HEH
connector connector
- IMPORTANT!
I Plug the FB3000 cable into the connector of the board by

inserting the red (or blue or black) cable line into pin 1.



APCI-3300 Functions of the board

8 FUNCTIONS OF THE BOARD
8.1 Block diagram

Fig. 8-1: Block diagram of the APCI-3300

4 tl(t) I 16-pin male connector
voltage == —-
sources 1 —] Voltage sources | 0¥ 4dig. inputs
L : 3 dlq.moutputs
QJ _______ hl
4 to 8 diff. E%: : i > AID converter = = = < Opto-coupler ===
Inputs Tln pe/pc | 8T T
E § :I—ig ':--)| A/D converter | - - =
1St 1 - Control logic
SR _)I AID converter oy - Sequence
e =
5 13 -)| AID converter 3!
s ! . 1S
S0-pn  Lgisin .O?t'Fa' = PCI (_T
D-Sub - . Isolation Sy ' | |controller
male X X X X ¥ ¥ ¥ ¥ )
connector
PClI bus

8.2 Pressure measurement

The board has max. 8 analog pressure inputs. These are organised in 4 different
modules. An 18-bit A/D converter is allocated to each module.

A converter can acquire 2 inputs independently from each other or sequentially,
once or in cycles through timer. (Scan, Single or Continuous Mode).

The APCI-3200 allows an acquisition with 18-bit resolution in a range of
Oto+1.25V.

For the acquisition of the input signals, the following parameters are to be
configured by software:

gain

polarity

Fig. 8-2: Acquisition principle of the analog pressure signals

A

— F Mx PG

fo PC

Acquisition principle for 1 module

22



APCI-3300 Functions of the board

8.2.1

Module 0 corresponds to the inputs O to 1.
Module 1 corresponds to the inputs 2 to 3.
Module 2 corresponds to the inputs 4 to 5.
Module 3 corresponds to the inputs 6 to 7.

The conversion of module x is started by single start, single scan, continuous scan
with or without timer, through software trigger or external hardware trigger via a
digital input channel:

Digital input 0 for module 0.

Digital input 1 for module 1.

Digital input 2 for module 2.

Digital input 3 for module 3.

Once the conversion is completed, an interrupt is generated (EOC: end of
conversion). The measured value can be read back at any time with the
corresponding driver function.

Principle of the pressure measurement

The board APCI-3300 allows the connection of linear sensors and functions
according to the principle of a "Wheatstone™ bridge (See figure below). When
pressure affects the connected sensor, the whole resistance value (R) of the bridge
is modified by AR. The higher the resistance, the higher the voltage and in
consequence the pressure.

The Vexc (EXCO to EXC7) on the screw terminal panel are used as reference
voltage i.e. as excitation voltage for the resistance bridge. The voltage measured at
the 2 pins corresponds to the resistance difference AR between the 2 sides of the
bridge.

Fig. 8-3: Principle of the pressure sensor
EXCO (V..

Channel 0 (+)

v

out

o Channel 0 (-)

H

GNDO

V.. Voltage measurement

out*
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The output voltage (Vo) is defined as follows:

VOUt - VEXC X A_R
R

The connected sensors have technical properties which must be carefully
considered for the pressure measurement:

the offset voltage: measured voltage when the sensor resistance
amounts 0 Q.
the sensor sensitivity

You will find the required values in the product specifications of the sensor
manufacturer. Enter this date in the following software function
(See chapter 9): b ADDIDATA_InitPressureChannel.

Pressure is proportional to the resistance whatever the sensor type is. It results the
following calculation:

out + Voff

V
p—_out o
V(?XC><S

Vout: OUtput voltage in mV

Vit - Offset voltage (See product information of the sensor manufacturer)
Vexc: reference voltage in V

S: sensitivity of the sensor in (See product information of the sensor

bar
manufacturer)
P: measured pressure in Bar. The pressure value is returned with a slight
inaccuracy +AP.

AP is calculated as follows:

24

AV, +AV
AP —p| 2o T 2o | AS | AVy
Vo + Vi S V

exc

AS: Sensitivity error (See product information of the sensor manufacturer)
AVexc. Reference voltage error

AV,ft: Offset error (See product information of the sensor manufacturer)
AV,i: Measurement precision of the board (See Table 8-4)
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Table 8-1: Conversion table of Sl pressure units
Sl-Units Technical Units
bar mbar Pa mmHg kpfcm? atm
1 bar 1 108 108 750,064 1,01872 0986023
1 mbar 103 1 100 750 064E-03 1,01972E-03 0,986022E-02
1Pa 104 0,01 1 7,50064E-03 10,1972E-06 0 BGA23E-06
1 mmHg 1,23222E-03 1,23322 133,322 1 1,25051E-03 1,21570E-03
1 kpficm? 0, 880665 0,980665E03 98, 0665E-03 735,561 1 096754
1 atm 1,01325 1,01325E03 101,325E-03 TE0 1,03323 1

Other pressure unit: psi (pound per square inch)
1 psi = 6.89 x 10° Pa (N/m2)
1 psi = 6.89 x 10 bar

8.2.2 Temperature compensation
For a given constant pressure the output voltage changes with the temperature
variations as follows:

Vo =d—s>< PxV

dT  dT ref

The temperature dependence of the sensor sensitivity can be calculated as follows:
5 =5, [0 4T,)+ pTE]

Tp: temperature difference between 25°C and the sensor temperature
So: sensitivity at 25°C

B and p are correlation constants (See product information of the sensor
manufacturer)

Between 0°C and 70°C the change in sensitivity with temperature is quite linear
and the 2" order temperature dependent term can be ignored. Outside this
temperature range, the terms from the 2" order must be considered if accuracy of
better than + 1% is required (See sensor technical features).

Most pressure applications fall within the 0°C to 70°C operating temperature and
the non-linear effects can then be ignored. Thus:

S :So(l_ﬂTD)
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The pressure dependence with temperature can be calculated as follows:
Vout +Voff

Vref X SO(l_ﬂTD)

Example of temperature compensation

Values

Voff =- 20 mV

Vit=5VorloVv

Sp=2177 MV
V x bar

Vout = 40 mV

B =-2150 ppm/°C

T° =60°C

Calculation:
without temperature compensation:

Vout +Voff
P=————=0.184bar

Vi xS

re

with temperature compensation:

Vout +Voff
P= =0.171bar
Vref X SO(l_ﬂTD)
- IMPORTANT!
I To avoid pressure modification in relation to temperature
variation, the use of temperature compensated sensors is
recommended.

If no temperature compensated sensor is used and in case the operating
temperature is not 25°C or is unknown, temperature compensation is absolutely

necessary.

Contact our sales department which will be pleased to help you find the required
solution by inserting the board APCI-3200 for temperature measurement.
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8.2.3 Acquisition functions
Each channel can be independently acquired (software start; See Fig. 8-4).

Each module (4 channels) can be independently acquired (one channel after the
other):
- once through software trigger (single software scan; See Fig 8-5)

once through external trigger (single hardware scan)

cyclically through software trigger (continuous software scan)

cyclically through software trigger with timer (continuous software scan with

Timer)

cyclically through external trigger (continuous hardware scan)

cyclically through external trigger with timer (continuous hardware scan with

Timer; See Fig. 8-6)

All functions can be configured through software.

Fig. 8-4: Acquisition example - Software start

Rdx: Read Channel x

CJC: Cold junction compensation

calib. gain: Gain calibration

EOCO: End of Conversion for the module 0
Start0: Start of module 0

Software Start
( (b_ADDIDATA_Read1PressureChannel)

Start0

Rg calib Rg calib

RO off gain

EOCO

After software-start, the channel x, the offset value and the gain value are read and
a 16-bit value is returned.

Fig. 8-5: Acquisition example - Single software scan

Start module 0

Starto | Conversion i/
RdO RA1 Rg calib Rg calib
EOCO off gain
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Single software scan in differential mode:
After a single software scan the channels 0, 1, the offset value and the gain value
are read. The conversion is made once (single scan) and stopped.

Fig. 8-6: Acquisition example - Continuous hardware scan with Timer
(rising edge)

24V

Dig. input 0
oV

1 Conversion
Start0 ———
'
H
H | RdO |_| Rd1 |_||Qdcohb|_|r\>dcmib
EOCO - off ganl— ...
:
i
H
H
L

Time of Timer 0

Conversion

Rd0 |_| Rd1 |_|

The conversion is identical to the conversion in single software scan. The only
difference is that the conversion is started by one of the 4 digital inputs (external
trigger). A delay time between 2 scan starts can be set through one 10-bit timer.
The conversion is stopped by software.

Acquisition times

8.2.4

8.2.5

Table 8-2: Acquisition times

Acquisition times (Hz) | Sample period
1 channel, offset, (ms)
reference
20 50
40 25
80 12.5
160 6.25
Interrupt

For each module, an "End of Conversion™ (EOC) is automatically generated after
each measurement. This function can generate an interrupt.

Timer

Through the 4 x 10-bit timers, delays can be determined between 2 starts of
SCAN. Each timer can be independently configured in 3 different time bases.
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8.2.6

8.3

Table 8-3: Timer time delays

Time unit

Range of the delay
for this time unit

Corresponds to

1ms

0<t<1023 ms

0<t<1.023s

1s

0<t<1023s

0<t<17.067 min

After the delay has run down, a new SCAN cycle is started.

Software calibration

Each channel can be independently configured through software. For each
measuring process, a software calibration of the A/D converter is completed
through internal comparison with the reference voltage. The offset and gain error
can then be corrected in order to measure the voltage with a precision of 16 bits.

Voltage acquisition

Table 8-4: Voltage accuracy

Range Accuracy (Gain = 1)

0<V<100 mV

+19 pv

100mV<V<+125V

+76 pV

See also the limit values on page 5.
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9  STANDARD SOFTWARE

The API software functions supported by the board are listed in an HTML
document. A description on 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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10 RETURNING OR DISPOSING
10.1 Returning

In the event that you must return your board, you should read the following
checklist beforehand.

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.

e Please make a note of the serial number which is indicated on the board.

Fig. 10-1: Serial number

0L TR TR L LR TR LR

A-D 00000

e You do not have to indicate the RMA number.

e Please use an ESD protective cover for packing the board. Then putitin a
cardboard box so that it is protected as best as possible for shipping. Send the
board in its package together with your details to:

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

e For any further questions, you can contact us directly at:

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

ADDI-DATA organises the disposal of ADDI-DATA products that were launched on
the German market after 13 August 2005.

If you want to return old devices, please mail your request to:
rohs@addi-data.com.

The following sign shows if the boards were delivered after 13 August 2005:

Fig. 10-2: Disposail: Labelling

This symbol indicates the disposal of electrical and electronic waste (valid in the
European Union and other European countries with separate collection system).
Products with this symbol must not be treated as household waste when you wish to
dispose them.

If you dispose these products correctly, you will help to prevent potential negative
consequences to the environment and human health, which could otherwise be
caused by inappropriate disposal of these products. The recycling of materials will
help to conserve natural resources.

For more detailed information about the recycling of these products, please contact
your local city office, waste disposal service, the shop where you bought this product
or the distributor you purchased this product from.

Disposal in other countries than Germany
Please dispose the product according to the country-specific regulations.
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11

GLOSSARY

Table 11-1: Glossary

Term

Description

A/D converter

= ADC
An electronic device that produces a digital output directly
proportional to an analog signal output.

Acquisition The process by which data is gathered by the computer for
analysis or storage.

Analog Continuous real time phenomena

Clock A circuit that generates time and clock pulses for the

synchronisation of the conversion

D/A converter

=DAC
A device that converts digital information into a
corresponding analog voltage or current.

Data acquisition

Gathering information from sources such as sensors and
transducers in an accurate, timely and organized manner.
Modern systems convert this information to digital data

which can be stored and processed by a computer.

DC voltage

= Direct current voltage

DC voltage means that the voltage is constant respecting the
time. It will always fluctuate slightly. Especially at
switching on and switching off the transition behaviour is of
high significance.

Differential inputs
(DIFF)

An analog input with two input terminals, neither of which
is grounded, whose value is the difference between the two
terminals.

Digital signal

A signal which has distinct states. Digital computers process
data as binary information having either true or false states.

Disturb signal

Interferences that occur during the transfer caused by
reduced bandwidth, attenuation, gain, noise, delay time etc.

Driver

A part of the software that is used to control a specific
hardware device such as a data acquisition board or a
printer.

Edge

Logic levels are defined in order to process or show
information. In binary circuits voltages are used for digital
units. Only two voltage ranges represent information. These
ranges are defined with H (High) and L (Low). H represents
the range that is closer to Plus infinite; the H level is the
digital 1. L represents the range that is closer to Minus
infinite; the L level is the digital 0. The rising edge is the
transition from the O-state to the 1-state and the falling edge
is the transition from the 1-state to the O-state.

Ground

A common reference point for an electrical system.

Impedance

The reciprocal of admittance. Admittance is the complex
ratio of the voltage across divided by the current flowing
through a device, circuit element, or network.

Inductive loads

The voltage over the inductor is U=L.(dl/dt), whereas L is
the inductivity and I is the current. If the current is switched
on fast, the voltage over the load can become very highly for
a short time.




APCI-3300 Glossary

Term Description
Input impedance The measured resistance and capacitance between the high
and low inputs of a circuit.
Input level The input level is the logarithmic relation of two electric

units of the same type (voltage, current or power) at the
signal input of any receive device. The receive device is
often a logic level that refers to the input of the switch. The
input voltage that corresponds with logic “0” is here
between 0 and 15 V, and the one that corresponds with logic
“1” is between 17 and 30 V.

Interrupt A signal to the CPU indicating that the board detected the
occurrence of a specified condition or event.
Level Logic levels are defined in order to process or show

information. In binary circuits voltages are used for digital
units. Only two voltage ranges represent information. These
ranges are defined with H (High) and L (Low). H represents
the range that is closer to Plus infinite; the H level is the
digital 1. L represents the range that is closer to Minus
infinite; the L level is the digital 0. The rising edge is the
transition from the O-state to the 1-state and the falling edge
is the transition from the 1-state to the O-state.

Limit value Exceeding the limit values, even for just a short time, can
lead to the destruction or to a loss of functionality.

Low-pass filter Transmitting all frequencies below a certain value

MUX = Multiplexer

An array of semiconductor or electromechanical switches
with a common output used for selecting one of a number of

input signals.
Noise immunity Noise immunity is the ability of a device to work during an
electromagnetic interference without reduced functions.
Noise suppression The suppression of undesirable electrical interferences to a

signal. Sources of noise include the ac power line, motors,
generators, transformers, fluorescent lights, CRT displays,
computers, electrical storms, welders, radio transmitters, and
others.

Operating voltage The operating voltage is the voltage that occurs during the
continuous operation of the device. It may not exceed the
continuous limit voltage. Furthermore, any negative
operation situations, such as net overvoltages over one
minute at switching on the device must be taken in
consideration.

Optical isolation The technique of using an optoelectric transmitter and
receiver to transfer data without electrical continuity, to
eliminate high-potential differences and transients.
Opto-coupler A device containing light-emitting and light-sensitive
components used to couple isolated circuits.

Output voltage The nominal voltage output reading when shaft is rotated to
full range, expressed in volts DC /Vo DC)
PCI bus PCI bus is a fast local bus with a clock rate up to 33 MHz.

This bus is used for processing a great number of data. The
PCI bus is not limited like the ISA and EISA systems.
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Term

Description

Protective circuitry

A protective circuitry of the active part is done in order to
protect the control electronic. The simplest protective
circuitry is the parallel switching of a resistance.

Protective diode

At the input of the integrated MOS (Metal Oxide Semi-
Conductor)-circuits used diodes, which operates at the
permitted input voltages in the reverse range, but at
overvoltage in the transition range and therefore protects the
circuits against damage.

Resolution

The smallest significant number to which a measurement
can be determined. For example a converter with 12-bit
resolution can resolve 1 part in 4096.

Sensor

A device that responds to physical stimuli (heat, light,
sound, pressure, motion, etc.) and produces a corresponding
electrical output.

Settling time

The time required, after application of a step input signal,
for the output voltage to settle and remain within a specified
error band around the final value. The settling time of a
system includes that of all of the components of the system.

Short circuit

A short circuit of two clamps of an electric switch is when
the concerning clamp voltage is zero.

Short circuit current

Short circuit current is the current between tow short-
circuited clamps.

Single Ended inputs
(SE)

An analog input with one input terminal whose value is
measured with respect to a common ground

Synchronous

In hardware, it is an event that occurs in a fixed time
relationship to another event. In software, it refers to a
function that begins an operation and returns to the calling
program only when the operation is complete.

Throughput rate

The maximum repetitive rate at which data conversion
system can operate with a specified accuracy. It is
determined by summing the various times required for each
part of the system and then by taking the inverse of this
time.

Timer

The timer allows the adaptation of program processes
between processor and peripheral devices. It usually
contains from each other independent counters and can be
programmed for several operation types over a control word
register.

Trigger

Internal trigger:

A software generated event that starts an operation.

External trigger:

An analog or digital hardware event from an external source
that starts an operation.

Digital trigger:

An event that occurs at a user-selected point on a digital
input signal. The polarity and sensitivity of the digital
trigger can often be programmed.

Wheatstone bridge

A simple circuit for measuring an unknown resistance by
connecting it so as to form a quadrilateral with three known
resistances and applying a voltage between a pair of
opposite corners
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