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Product information

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

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

Warranty and liability

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

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

Copyright

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

ADDI-DATA software product licence

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

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

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

Trademarks
ADDI-DATA is a registered trademark of ADDI-DATA GmbH.
Turbo Pascal, Delphi, Borland C, Borland C++ are registered trademarks of Borland Insight
Company.
Microsoft C, Visual C++, Windows XP, 98, Windows 2000, Windows 95, Windows NT,
EmbeddedNT and MS DOS are registered trademarks of Microsoft Corporation.
LabVIEW, LabWindows/CVI, DasyLab, Diadem are registered trademarks of National Instruments
Corp.
CompactPCl is a registered trademark of PCI Industrial Computer Manufacturers Group.
VxWorks is a registered trademark of Wind River Systems Inc.
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Declaration of Conformity

This declaration is valid for the following product:

ADDINUM APCI-2200
Relay output board, 8 to 16 relays
max. 8 digital AC inputs with optical isolation, PCI bus

It is made by

ADDI-DATA GmbH
Dieselstralle 3
D-77833 Ottersweier

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

® 89/336/EEC of 3.05.1989
® 92/31/EEC of 28.04.1992
® 93/68/EEC 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:

® EN55011/1998
® EN55022/1998
® EN61000-6-2/1999

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.

® Dby 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.

® Dby 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 into operation.

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

¥ Hud

26" February 2003 Antonio Agnetti
Legally valid signature of the manufacturer



WARNING

In case of wrong uses and if the board is not used for
the purpose it is intended:

i . people may be injured,

. the board, PC and peripheral may be destroyed,

$ . the environment may be polluted

. Protect yourself, the others and the environment!

¢ Read carefully the safety precautions (yellow leaflet).
If this leaflet is not with the documentation, please contact us
and ask for it..

. Observe the instructions of the 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.

3 Used symbols:
g MPORTANT!
I designates hints and other useful information.

WARNING!

It designates a possibly dangerous situation.

If the instructions are ignored the board, PC and/or peripheral
may be destroyed.
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APCI-2200 Application

APPLICATION

Intended use of the board

The board APCI-2200 is the interface between an industrial process and a
personal computer (PC). It is to be used in a free PCI 5V/32-bit 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 CE mark.

The board has up to 8 inputs and up to 16 relay outputs for processing
digital 24 V signals.

The use of the board APCI-2200 in combination with external screw
terminal or relay boards is to occur in a closed switch cabinet.

The installation is to be effected competently. Check the shielding
capacity of the PC housing and of the cable prior to putting the device into
operation.

The connection with our standard cables ST010 and ST370-16 complies
with the specifications:

metallized plastic hoods

shielded cable

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

Relay outputs convert data bus information into open or closed switching
positions. The required data bus information is transmitted to the
corresponding controlling function of the driver as a numerical value.

Input channels acquire external signal states as follows:
the input information is loaded through the corresponding software function
as a numerical value in a memory cell of the PC.

Please only use the board:

- in conditions providing absolute security
in a closed housing which is adequately protected against environmental
influences
with the accessories we recommend

The use of the board according to its intended purpose includes observing
all advises given in this manual and in the safety leaflet.

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.



APCI-2200 Application

1.2

Limits of use

The APCI-2200 board is not to be used as safety related part for
securing emergency stop functions.

The emergency stop functions are to be secured separately.
This securing must not be influenced by the board or the PC.

WARNING!

The EMC tests have been carried out in a specific appliance
configuration. We guarantee these limit values only in this
configuration

The tested appliance configuration is at your disposal on request.

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.

The installation of the board APCI-2200 in sites lying under risk of
explosion is excluded.

The board is not to be used as electrical equipment as defined by the low-
voltage directive 73/23/EEC.

If you exceed the limit values of the relays (chapter 4.3), the board could
fall within the application range of the low-voltage directive, in which case
the compliance to CE cannot be guaranteed anymore.

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.



APCI-2200 User

2 USER

2.1 Qualification

The APCI-2200 board operates on currents which can cause electric shocks.
A basic knowledge in electronics is required to work with the board.

If the board is to work with high currents up to 1 A, the knowledge of
necessary protective measures and mechanisms is required.

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.

10



APCI-2200 Handling of the board

3 HANDLING OF THE BOARD

Fig. 3-1: Correct handling

11



APCI-2200 Technical data

4.2

TECHNICAL DATA

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 norm EN61326 as follows:

True value Set value
ESD (Discharge by contact/air) ................. 4/8 kv 4/8 kv
FIelds .., 10 V/m 10 V/m
BUISE ... 4 kV 2 kv
Conducted radio interferences ................... 10V 0V

Physical set-up of the board

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

Dimensions:
131 mm

99 mm

Weight: oo, approx. 150 g

Installation iN: .....cooviveiie e 32/64-bit PCl slot 5V

Connection to the peripheral: .................... 50-pin SUB-D male connector
37-pin male connector for
ribbon cable

Accessories?:

Standard cable: ..., ST370-16, ST010/ST011

Ribbon cable: ..., FB2200-3 for the digital inputs

Screw terminal board: .............cccooveeiienn. PX 901-ZG

Relay output board: .........ccccoovriiiiiniennn, PX 8000

1 Not included in the standard delivery.

12
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4.3 \Versions

The relay board APCI-2200 is available in the following versions:

Version Full version Partial Relay Inputs
assembly outputs
APCI-2200-16-8 v 16 8
APCI-2200-16 v 16 -
APCI-2200-8 v 8 -
APCI-2200-8-8 v 8 8

4.4 Limit values

Max. altitude: ........ccocovvveiiiiiencceee, 2000 m

Operating temperature: .........c.ccocvvevvveeenns 0 to 60°C

Storage temperature: .........cccccevvveeiiieennnn. -2510 70°C

Relative humidity: .......c.cccooviiiiiiciiiie, 30% to 99% non condensing

Minimum PC requirements:
PCI BIOS from Version 1.0

BUS SPEEA: ..o < 33 MHz

Operating SYStem: ......ccccevvveverieeiierieeienn Windows NT, 98, 2000, XP
Energy requirements:

- Operating voltage of the PC: ................. 5V +5%

- Current consumption (without load): ...... typ. see table + 10%

APCI-2200-16-8 |APCI-2200-8-8 | APCI-2200-16 APCI-2200-8

+ 5V from PC 510 mA 290 mA 480 mA 264 mA

Required slots

APCI-2200-16-8: .....ccoveiiiviiici 1+1
1 16-pin
1 slot 50-pin

1 slot 37-pin

opening
APCI-2200-8-8, APCI-2200-16,
APCI-2200-8: .....ocoveeeieieiecese e 1
Addressing
Data buS aCCESS: ....ovvvivieiirieiierieeie e 8-bits
required address ranges: .........cccoeveevereennnns 4 bytes (1 Dword)

32 bytes (8 Dword)

13




APCI-2200 Technical data

Inputs
INPULEYPE: o ground-related inputs
Number of iNPUtS: .....ccvvviiiiiiieeees 8
Nominal voltage: ........cccccvvvvviveieniienienns 12 -24VDC
Input current at nominal voltage: .............. approx. 6 mA
Logical input level (standard): .................. Unt max.: 30 V /7 mA typ.
Uy min.: 9V /4 mA typ.
U 2max.: 6 V /2.3 mA typ.
U min.: 0V
Signal delay: ..o 70 us (at nominal voltage)
Maximal input frequency: .........cccceevenen, 5 kHz (at nominal voltage)
Relay data
Types of contacts: ......cccccevvreverenininienn change-over contacts
Max. switching voltages: .............ccccooeeee. 60 VDC, 48 VAC
Max. switching current: ............ccccoevvennens 1A
Max. switching capacity: ..........c.ccceevenen. 62.5 VA, 30 W
Max. switching capacity
y Dc,eh:nk!c::d Ll A,c,:,l or-:!: I::J;
0 Switching voltage (V)
Min. permissible load: ............ccccoeeveiiennnn, 1 mA,5VDC
Nominal load: ..........coovvvveiiiiie e 1A, 24VDC
Contact resistance: ........ccocvcevverierienivsiennnns <100 mQ
Contact material: .........cccoooveveiieiiiiicee Ag + AU-plated
Contact force, working/rest side: .............. 15/15cN
Responding time: ......ccccoovevinieniiniiiien, max 5 ms, typ. 2.5 ms
Release time: .......ccccoevveievieveece e max 5 ms, typ. 0.9 ms
Mechanical life: ..., 5 x 108 operations
Electrical life at nominal load: .................. 105 operations
Electrical life
.‘g“w \ B 24VDC, ohmic load
:-% N X \\
= N\ AN
£ N\
é i Ioadl

I |
02 04 06 08 1.0 1.2
Switching current (4

1 Uy: input voltage, logic "1"
2 Uy input voltage, logic "0"
3 This value should not be exceeded. See chapter 1.1: Limits of use.
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APCI-2200 Technical data

Creeping distance and corresponding voltage values
according to DIN VDE 0110, with stain degree 1 (clean board)
Between the coil and the contacts and

between the contacts: ..........cccocevvevvinnnen. 800V

between the contacts: ........cccccoeevveiiiinnn. 200V

Test voltage for the relays

1000 VAC, 50/60 Hz 1 minute between the coil and the contacts
400 VAC, 50/60 Hz 1 minute between the open contact

4.5 Component scheme

Fig. 4-1: Component scheme

Ce LG~
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Remark: The relay 1 is designed with "RE1" on the component scheme.
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APCI-2200 Installation of the board

S 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
Insert the board in a free PCI-5V slot (32-bit).

Fig. 5-1: PCI-5V slot (32-bit)
| | 32 bits

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 blister pack.

Fig. 5-2: Opening the blister pack

o

LR ERRAAY
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APCI-2200 Installation of the board

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

Fig. 5-3: Inserting the board
.

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

Fig. 5-4: Fastening the board at the back cover

¢ Tighten all the loosen screws.

5.4 Closing the PC

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

17



APCI-2200 Software

6  SOFTWARE

In this chapter you will find a description of the delivered software and its
possible applications.

- IMPORTANT!
I Further information for installing and uninstalling the different
drivers is to be found in the delivered description **Installation

instructions for the PCI-bus"'.

A link to the corresponding PDF file is available in the navigation pane
(Bookmarks) of Acrobat Reader.

- IMPORTANT!
I The supported software functions for the APCI-2200 are listed
in chapter 9.

The board is supplied with a CD-ROM containing the ADDIPACK software
package for Windows NT 4.0 and Windows XP/2000/98.

ADDIPACK is composed of following programs:
ADDIREG: The ADDIREG registration program is a 32-bit program for
Windows NT 4.0 and Windows XP/2000/98. The user can register all
hardware information necessary to operate the ADDI-DATA PC boards.

ADDIDRIVER contains API functions to operate the ADDI-DATA
boards in 32 bits.

ADDevice Manager configures the resources of the ADDI-DATA
virtual board (See below).

ADDI-DATA virtual board:

ADDI-DATA software is based on the principle of a virtual board: it
transposes the different functions (e.g. digital inputs, analog outputs,
timer, ...) of all inserted ADDI-DATA boards as the functions of a single
(virtual) board. The virtual board features a pool of functions, the
functionality of which can be called up without calling a specific board.

ADDEVICE MAPPER was specifically developed for the ADDIPACK
boards to facilitate the management of the virtual board. With this
program you can optimally adapt the virtual board to your application
requirements.

IMPORTANT!
For some functions of the ADDEVICE MAPPER program the browser
Internet Explorer 6 or higher has to be installed on your PC.

18



APCI-2200

Software

6.1 Board registration

When starting the set-up of ADDIREG, the APCI- is automatically
recognised and registered.

6.1.1 Installation of a new board
If a new board is recognised, the following windows is displayed:

Fig. 6-1: New inserted board

I ADDIDnver board clearfingert list [automatic detection])

— Clear board list

Board name Base address FCI Interrupt | & |
bus/device/[slot]

Murnber of baard : 0

~ Ingert board list

Board name Base address PCI Interrupt
bus/device/[zlot]

APCI3200 DC80.D800.DCT8. 2710/ 4

LD

DC70

Mumber of board : 1 tore information

The boards which have been removed from the PC since the last ADDIREG

start are listed in the upper table

The new inserted boards are listed in the lower table.

In case further information is required for the operation of the board, click

on "More Information”. ADDevice Manager is started.

19
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ADDevice Manager

Fig. 6-2: ADDevice Manager

& ADDevice Manager Yersion 1200/0101 : ADDI-DATA Virtual board

File

W Wirtual board
F : Feal board

APCI3200
Board Index : 0
Slat &7

IRG: 10

Addr C:DCa0
Addr 1:0800
Addr 2:DCTE
Addr 2:DCF0

T

| Double-click to change the configuration of the APC13200 Board Index : 0 Slot67 IR 10 Addr 0:0C80 Addr 1:D800 Addr 2DC7E

The following parameters are displayed for every inserted board:

First column:
Board name
Board index: Number allocated to the board when it is registered in
ADDIREG.
Slot number
IRQ line
Different addresses which are automatically allocated to the board by the
BIOS.

Other columns:

The program distinguishes between the resources (Analog/digital
input/output, watchdog, ...) of the virtual board (V, software) and the real
board (R, board).

The following parameters are listed
Module number,
Number of resources
Index: The first index line represents the number of the first resource
(left: virtual resource - right: real board) The second index line represents
the number of the last resource (left: virtual resource - right: real board).
Type (24 V/5 V, voltage/current, HS/OC - High-Side/Open collector).
IRQ: if the input channels are interruptible, the program displays the
number of the first and of the last input channel

20
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By clicking twice within a column, the connection principle and the
technical data of the resource are displayed. This function is only possible if
a question mark appears with the cursor.

You can export the set configuration as a text file. Click on "file" and save
the configuration as a .txt file with "Export information to file...". You can
then print the configuration or use it for other boards.

Once you have controlled the registration, you can quit the window of
ADDevice Manager. The board is ready to operate.

6.1.2 Changing the registration of a board
You can change the current board configuration with ADDIREG

Description of the ADDIREG program

The program is automatically installed with ADDIPACK.
Start ADDIREG under Start/Programme/ADDIPACK/ADDIREG.

IMPORTANT!
First quit all the applications (programs) which use the board

before starting the ADDIREG program.

In the main window of ADDIREG the fields "Insert" and "Clear" are not
available for the board.

Fig. 6-3: ADDIREG registration program (example)

£ ADDI-DATA GmbH registrabon program. Yersion 0302 / D546
Besouce fle  Spsteminfe  About

~ Board izl configuration

Board name Baze addresz Access PCI Inbarmupt DA More mbormation -
bus/device/[shat]
APCINSI6 D480.0CTE. 32-bat 25943 HNot HNat available ADDIDnver board
DC4a0 available

APCITAID Dann.DCIn A2-bit 21872 17 Hal available |

Inzert Clear
— Boand confipuration
Baze addiess name - Intemupt name: DMA name: e Cammal
I - 1 F2 ] )
Bate addiess : Intemupt - DMA channel - Detaull Mo e
| ;I I ;I J ;l 5 mrormation
Access mode:
AN EY e berard mranage:
[ I
ezl einztall Print -
Save Restore H-|||I.'I| winn t:%ilh‘dliﬁ'l vegistiation ol | I‘
ADDI-DATA
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Table:

Board name:
Names of the different registered boards (e.g.: APCI-3200).

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 PCI board,
the message "NO" is displayed.

Interrupt:
Used interrupt of the board. If the board supports no interrupt, the message
"Not available" is displayed.

DMA:
Indicates the selected DMA channel or "Not available" if the board uses no
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.

Text boxes:

Base address name:

Description of the used base addresses for the board. Select a name through
the pull-down menu. The corresponding address range is displayed in the
field below (Base address).

Interrupt name:
Description of the used IRQ lines for the board. Select a name through the
pull-down menu. The corresponding interrupt line is displayed in the field
below (Interrupt).

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

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

Edit:
Selection of the highlighted board with the different parameters set in the
text boxes.

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

Cancel:
Reactivates the former parameters of the saved configuration.

Default:
Sets the standard parameters of the board.

More information (not available for the boards with ADDIPACK)
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.

ADDIDriver Board Manager:

Under Edit/ADDIDriver Board Manager you can check or change the
current settings of the board set through the ADDEVICE Manager.
ADDevice Manager starts and displays a list of all resources available for
the virtual board.

Test registration:

Controls if there is a conflict between the board and other devices installed
in the PC. A message indicates the parameter which has generated the
conflict. If no conflict has occurred, "Test of device registration OK" is
displayed.

Deinstall registration:
Deinstalls the registrations of all boards listed in the table and deletes the
entries of the boards in the Windows Registry.

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

Quit:
Quits the ADDIREG program.

23
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Registration test

6.2

Under "Test registration™ you can test if the registration is "OK".

This test controls if the registration is right and if the board is present. If the
test has been successfully completed you can quit the ADDIREG program.
The board is initialised with the set parameters and can now be operated.

In case the registration data is to be modified, it is necessary to boot your
PC again. A message asks you to do so. When it is not necessary you can
quit the ADDIREG program and directly begin with your application.

Questions and software downloads on the web

Do not hesitate to e-mail us your questions.
per e-mail:  info@addi-data.de or
hotline@addi-data.de

Free downloads of standard software
You can download the latest version of the software for the APCI-2200.

Visit us at
http://www.addi-data.de or
http://www.addi-data.com.
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I CONNECTING THE PERIPHERAL

WARNING!
The relay board can operate on high currents. A wrong use can

cause mortal injury.
¢ Turn off the mains supply.

¢ Pull the mains plug.

+ Disconnect all cables to external devices.

IMPORTANT!
Make sure that the wire cross section of the connection cable

accepts the operating current.

7.1 Possible connections

Version 16-8: for cabling the inputs to the peripheral, the ribbon cable
FB2200-3 is necessary.

Table 7-1: Cabling and corresponding connector
for the digital inputs

Version Cabling possibilities
APCI-2200-16-8
You can connect the inputs to a 37-pin SUB- 16x
D male connector through the optional 50x
ribbon cable FB2200-3 for example to
connect an ADDI-DATA screw terminal APCI-2200-3
board 37x
Version Cabling possibilities
APCI-2200-8-8
The inputs are internally driven to the 50-pin 16x
SUB-D connector (See Fig. 7-3) through
bridge.
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7.2 Connector pin assignment

7.2.1 Version APCI-2200-16-8

Fig. 7-1: Connection of the relay outputs through the front

connector
Pin Pin — Pin
34 OC ofrelay 0 34]e18e | 1| COofrelay0 | 1
35 OC of relay 1 12 gg g; E:gy? 35(ege]|2 Coofrelay1 | 2
86 OCofrelay2 |00 SZ o0 y2 s6|e g0 |3 COofrelay2 | 3
37 OC ofrelay 3 orredys 13, le®e 4| coofrelays 4
21 CCofrelay 3 ®
38 OC ofrelay 4 29 CC of relay 4 381e * @| 5 COofrelayd 5
39 OCofrelay b Y 39|l _®]| 6| COofrelayd 6
23 CCofrelay b )
40 OC of relay 6 24 CC of relav 6 01 e ® ®@| 7| COofrelay6s 7
41 OC of relay 7 25 CC of reloy7 4110 ° ®@| 8 COofrelay7 8
42 OC ofrelay 8 2% CC of reloy8 4210 °o?® 9| COofrelay8 | 9
43 OCofrelay9 o0 ~Zor reloy9 43|@ g@ 10| COofrelay9 10
44 OCofrelay 10 5o =2 o reloy o 44| g | COofrelay 10 i
45 OCofrelay 11 |55 <X reloy ;7 45|e g@ 12 COofrelay 11 (12
46 OCofrelay 12 500 X reloy 1o |46 [ g @ i3] COofrelay 12 113
47, OCofrelay 13 o S2 o0 reloy 13 147|® g® |14 COOfrelay 13 |14
48 OC of relay 14 V'° lag|e o @ |15| COofrelay 14 15
32 CCofrelay 14 °
49 OC of relay 15 33 CC of relav 15 491 ° ® |16 | COofrelay 15 16
50 - V> 150 le 33 |17 YV

OC: Opening contact
CC: Closing contact
CO: Change-over contact

Fig. 7-2: Connection of the inputs through the ribbon cable
FB2200-3
20’0/"

Dig.input0(+) | Tmm2 |Dig.input0 () Ribbon cable Dig. input 0 (-
Dig. input 1 (+) | 3mm4 |Dig.input 1 () FB2200-3 Dig. input 1 ()| 21 | @ ®
Dig. input2 (+) | S5mm 6 |Dig. input 2 (-) Dig. input 2 ()| 22| @ @

) Dig. input 0 (+)
§
Dig.input3(+) | 7mm8 |Dig.input3(-) Dig. input 3 (-)| 23| @ @
)
)
)
)

Dig. input 1 (+)
Dig. input 2 (+)
Dig. input 3 (+)
Dig. input 4 (+)
Dig. input & (+)
Dig. input 6 (+)
Dig. input 7 (+)

Dig. input 4 (+) | 9m m 10 | Dig. input 4 () Dig. input 4 (-)| 24| @ ®
Dig. input 5 (+) | 11m m 12 | Dig. input 5 (-) Dig. input 5 (-)| 25| @ @
Dig. input 6 (+) | 13m m 14 | Dig. input 6 (-) Dig. input 6 (-)| 26| @ @
Dig. input 7 (+) | 15m m 16 | Dig. input 7 (-) Dig. input 7 (-)| 27| @ @
28|e @
20| e @10
30le @1

O ONO O WN —

32]le |13
33|le @14
34le @15
35|e @16
36le ®|17
371e @18
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Connecting the peripheral

7.2.2 Version APCI-2200-8-8

Pin

34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

OC: Opening contact
CC:

Fig. 7-3: Connection of the digital 1/0 through the front

OC of relay 0
OC of relay 1
OC of relay 2
OC of relay 3
OC of relay 4
OC of relay 5
OC of relay 6
OC of relay 7
Digital input 0 (+)
Digital input 1 (+)
Digital input 2 (+)
Digital input 3 (+)
Digital input 4 (+)
Digital input 5 (+)
Digital input 6 (+)
Digital input 7 (+)

Closing contact

connector
Pin /
18
18 CCofrelay 0 34 .o. !
3b5|e _e|2
19 CCofrelay 1 °
36|le _e|3
20 CCofrelay2 [
371 _e |4
21 CCofrelay 3 °
38|le _e|>5
22 CCofrelay 4 ([
39|le _e|6
23 CCofrelay 5 ([
0)le _e |7
24 CCofrelay 6 L]
4110 _@]8
25 CCofrelay 7 L
2% - 42 O.. 9
57 - 43 °,° 10
8 - 44 °,° 11
20 - ale e 12
30 - 10 @ 13
31 - 4710 o @ |14
30 - 4810 o ® |15
33 - 49 0.0 16
50 |e33e |17

CO: Change-over contact

7.3 Connecting the relay outputs

COofrelay 0
CO of relay 1
CO of relay 2
CO of relay 3
CO of relay 4
CO of relay 5
CO of relay 6
CO of relay 7
Digital input 0 (-)
Digital input 1 (-)
Digital input 2 (-)
Digital input 3 (-)
Digital input 4 (-)
Digital input 5 (-)
Digital input 6 (-)
Digital input 7 (-)

Fig. 7-4: Switching principle of the relay outputs

H

—— CO

CO: Change-over contfact
CC: Closing confact
OC: Opening contact

Rest state (open)
I=0mA
cc —O—
occ 1 ...
cc
Work state  (closed)

I=Inominal

Pin

OO0 NO O™ WN —
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Fig. 7-5: Connecting the relay outputs (example)

Excited relay:

OC|CO | CC . :

_ The operating voltage (VCC) is connected to the

load through the closing contact.

Load
Relay not excited:
The load is isolated from the mains supply.

- VCC

7.4 Protection circuitry on the load (example)

WARNING!
Overloading the relays by connecting ohmic, inductive or

capacitive loads without protection circuitry can damage a relay
Or cause a premature wear-out.

Table 7-2: Protection circuitry on the load (example)

Use Remark
oclcolce - a resistor R The values depend from the features
- a capacitor C of the load and may not always
Typical value correspond to the typical values
R=05t01Q « Find out the typical values
per 1 V contact voltage experimentally
= ycc |C©= 1t005pF Capacitor C: suppresses the charge with
per 1 A contact current opening contacts.
Resistor R: limits the current flow on the next
closing of the contacts.
oclcol cc A diode with By switching off the load, the energy stored in
- an off-stage voltage, the coil (inductive load) creates a current flow
supporting more than 10 times |through the diode connected parallel to the coil.
the switching voltage With this type of circuitry, the delay in the
- @ conducting state current | release time is longer than in a RC circuit.
= vee higher than the load current.
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Table 7-3: Protection circuitry on the load (continued)

Use Remark
oc|col cc -a Zener diode This circuitry shortens the release time for

The off-state voltage applications in which the release time of the

should correspond to the | protection circuitry with diode would be too

mains voltage slow.

= vcc
oclcol cc - a varistor The constant voltage effect of the varistor does
not allow high voltages at the contacts.
With this protection circuitry, the release time is
only slightly delayed.
= VCC
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7.5 Connection examples

Fig. 7-6: Connection to the screw terminal and relay output

boards
PX8000
— |
: $1370-16 =
ﬁ X\V @ APCI-2200
SUBD SUBD
N male female
L connector connector
Red :
= cable lead
$T010/STO11
ﬁ \}V @ FB2200-3
@_ SUB-D SUB-D
male female
connector connector
PX901-ZG
- IMPORTANT!
I Plug the FB2200-3 on the connector with the red cable lead on

the side of the pin 1.
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8 FUNCTIONS OF THE BOARD
8.1 Relay outputs

The switching position of the relays 0-7 or 8-15 can be parallely modified
as long as the watchdog is not in alarm state.

8.2 Watchdog

The watchdog is a downward counter, which resets the digital outputs after
the reload value has run down (timeout).

The watchdog can have 3 different status:
"OFF'": The watchdog is switched off and has no influence on the relays.

"ON™: The watchdog has been switched on by software trigger.
It is supervising the program course and monitoring the status of
the relays by timeout.

"Alarm': The watchdog signals an alarm by resetting all outputs.

The watchdog status can be read back at any time through software.
Time intervals can be programmed from 20 ms to 5s in 20 ms steps.

8.3 Digital inputs (option)

This function is available for the versions APCI-2200-16-8
and APCI-2200-8-8.

The inputs acquire the status of external signals: the input information is
stored through software as a value in the memory cell of the PC. This value
is converted to give the status of the input signals.

24 V isolated inputs (IEC1131-2):
logic "1" corresponds to an input voltage > 8 V
logic "0" corresponds to an input voltage < 6 V.

The required current per input is 6 mA at nominal voltage.

WARNING!

If you operate all inputs with the same voltage supply, the
voltage supply must deliver at least 32 x 6 = 192 mA
atVccext. =24 V.

The maximum input voltage is 30 V / 7 mA typical.

The input signals are filtered by transil diodes, Z diodes, LC filters and
optical couplers. The effects of inductive and capacitive noise are thus
reduced.

31



APCI-2200 Functions of the board

The board requires no initialisation to read the 24 V digital input
information. After successful power ON, data is immediately available on

the board.
Fig. 8-1: Protection circuitry for the inputs
Bracket
) ESD
Optical coupler R1 transients
] Input x
EMI
‘é SZ |::| R2 filters |::|
¢
- C 0V ext.
x - (0 to 31): Input number L (inputs)
37-pin. SUB-D

male connector
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9  STANDARD SOFTWARE

9.1 Software functions

ADDIPACK supports the following functions for the APCI-2200.

Table 9-1: Supported software functions

Functionality

Function name

Common

functions

i_ADDIDATA_OpenWin32Driver

i_ADDIDATA_GetCurrentDriverHandle

i_ADDIDATA_GetDriverVersion

b_ADDIDATA_CloseWin32Driver

Interrupt

b_ADDIDATA_SetFunctionalitylntRoutineWin32

b_ADDIDATA TestInterrupt

b_ADDIDATA_ResetFunctionalityIntRoutine

Error

i_ADDIDATA_GetLastError

i_ADDIDATA _GetLastErrorAndSource

b_ADDIDATA_EnableErrorMessage

b_ADDIDATA DisableErrorMessage

b_ADDIDATA_ FormatErrorMessage

Digital

inputs

b_ADDIDATA_GetNumberOfDigitallnputs

b_ADDIDATA GetDigitallnputinformation

b_ADDIDATA_ Readl1Digitallnput

b_ADDIDATA_Read2Digitallnputs

b_ADDIDATA Read4Digitallnputs

b_ADDIDATA_Read8Digitallnputs

Digital
outputs

b_ADDIDATA_GetNumberOfDigitalOutputs

b_ ADDIDATA_GetDigitalOutputinformation

b_ADDIDATA_SetDigitalOutputMemoryOn

b_ADDIDATA_ SetDigitalOutputMemoryOff

b_ADDIDATA_ Setl1DigitalOutputOn

b_ADDIDATA SetlDigitalOutputOff

b_ADDIDATA_Set2DigitalOutputsOn

b_ADDIDATA_Set2DigitalOutputsOff

b_ADDIDATA_Set4DigitalOutputsOn
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Functionality

Function name

Digital
outputs

b_ADDIDATA Set4DigitalOutputsOff

b_ADDIDATA_Set8DigitalOutputsOn

b_ADDIDATA Set8DigitalOutputsOff

b_ADDIDATA_Setl16DigitalOutputsOn

b_ADDIDATA_Set16DigitalOutputsOff

b_ADDIDATA_GetlDigitalOutputStatus

b_ADDIDATA_Get2DigitalOutputStatus

b_ADDIDATA_ Get4DigitalOutputStatus

b_ADDIDATA_Get8DigitalOutputStatus

Watchdog

b_ADDIDATA_GetNumberOfWatchdogs

b_ADDIDATA_ GetWatchdoginformation

b_ADDIDATA_GetWatchdoglnformationEx

b_ADDIDATA InitWatchdog

b_ADDIDATA StartWatchdog

b_ADDIDATA_StopWatchdog

b_ADDIDATA_ReadWatchdogStatus

b_ADDIDATA_TriggerWatchdog

b_ADDIDATA ReleaseWatchdog
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9.2 Software samples

Table 9-2: Supported software samples

Functionality Sample Description
number

Digital SAMPLEO1 Read 1 digital input

inputs SAMPLEQ?2 Read 2 digital inputs
SAMPLEO3 Read 4 digital inputs
SAMPLEO4 Read 8 digital inputs

Digital SAMPLEO1 | Test 1 digital output with/without output memory

outputs SAMPLEQ2 Test 2 digital outputs with/without output memory
SAMPLEO3 | Test 4 digital outputs with/without output memory
SAMPLEOQO4 | Test 8 digital outputs with/without output memory
SAMPLEOQO5 | Test 16 digital outputs with/without output memory
SAMPLEO1 Initialise and release software-trigger by mouse click. Start 1

Watchdog watchdog. Read status once the watchdog has run down. Reset
the watchdog and quit the program.

SAMPLE0O5 [|b_ADDIDATA_GetWatchdoglnformationEx() is used.

Initialise and release software trigger at key stroke. Start 1
watchdog. Read status once the watchdog has run down. Reset
the watchdog and quit the program.
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