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NOTE
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makes no warranty of any kind with regard to thetemal in this document, and assumes no
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M anual file: I:\Texte\Doku\MANUALS\CPCI\DIO1616\CPCI-DIO1616_12819

Date of print: 2008-04-24

Described software; Described softwarerevision:

Driver for QNX6

(esd order no.: 1.2309.32) Rev.: 105

Driver for:  Windows 2000 At present only a beta version (0.1.0) is available
Windows XP only the following commands are supported:
Windows Vista (32-bit) - DI OCTL_SEND

(esd order no.: 1.2309.12) - DI OCTL_RECEI VE

- DI OCTL_RECEI VE_OUTPUT

Changesin the software and/or the manual

Chapter Changes in this manual from the previousioer
Description of the installation of the device drivmder QNX6.
2.1
Change of the entry
2.2 Description of the installation of the devicevdr under Windows inserted
4.1 typdef uint64_t DI OrTl CKinserted
43 DI OCTL_RECEI VE_OUTPUT undDI OCTL_RECI RQ FLUSH in the
' overview of commands
4.9 Description of commandl OCTL_RECEI VE_OUTPUT
4.10 Description of the commaiil OCTL _RECI RQ FLUSH
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Introduction

1. Introduction

This manual describes the driver software of the@actPCl-module CPCI-DIO1616 for the operating
systems QNX6 and Windows 2000/XP/Vista(32-bit).

2. Sarting the Driver

2.1 Installation of the Device Driver Under QNX6

In order to start the driver you have to enter

devio-pcidio &

Note: The driver can only be started with root rights!

The driver should be started via one of the staipts/ et ¢/ syst emor
/ etc/rc.d orwith the PCl-enumerator.
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I nstallation

2.2 Installation of the Device Driver Under Windows

Note: In order to install the device driver for Windowd(®/XP/Vista (32-bit) the user must
have administrator privileges.

TheHardware Wzard of the Windows operating system will guide yowitgh the installation of the
drivers. The installation will be described takWindows XP as an example. THardware Wzard
windows may vary for other Windows systems.

The hardware installation of the module must beedoefore Windows XP is started.
Windows will indicate the detection of the new haade by starting thEound New Hardware W zard.
Please follow the instructions found there.

SelectNo, not thistime from the available options and proceed by clickimgNext button.

Found Mew Hardware Wizard

Welcome to the Found New
Hardware Wizard
Windows will search for current and updated software by

looking an wour computer, on the hardware installation €0, or on
the Windows Update web site [with your permizsion).

Online privacy information

Can Windows connect to Windows Update to search for
zoftware?

() Yes, this time anly
wery time | connect a device

Click Mext to continue.

Mext > ][ Cancel
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I nstallation

In the following dialogue box choosastall fromalist or specificlocation (Advanced) before you click
the Next button.

Found New Hardware Wizard

Thiz wizard helpz you install zoftveare for:

CPCI-DIOTEAE PLD [Fast]

3:‘) If your hardware came with an installation CD
&2 or floppy disk. insert it now.

Wwhat do you want the wizard to do’?

() Install the software automatically [Fecommended)

(=) Install from a list or specific location [Advancedf

Clck Mext to continue.

[ ¢ Back “ Hewt » ][ Cancel ]

SelectSearch for the best driver in these locations and choos&earch removable media if you install
from a CD or chooskclude thislocation in the search and browse for the location of the driver files.
By clicking theNext button the Wizard starts installing the deviceveiri

Found Mew Hardware Wizard
Pleasze choose your search and installation options. .

(%) Search for the best driver in these locations.

|Jze the check boxes below to limit or expand the default zearch. which includes lozal
pathz and removable media. The best driver found wall be installed.

] Search remaovable media [floppy, CO-ROM...]

|hiziude thiz lacation in the search:

w Browse

() Don't search, | will chooze the driver to install

Choosze thiz option to gelect the device driver from a list. Windows does niot guarantes that
the driver you choose will be the best match for your hardware.

< Back ” Memt » ][ Cancel

CPCI-DIO1616 Software Manual * Doc.-No.: 1.2309.21 / Rev. 1.2 Page 9 of 20



I nstallation

The driver package is not signed by WHQL (Windovwardidvare Quality Labs). Depending on the
configuration of the computer a warning concerriimgdriver might appear during the installation of
a driver (non-WHQL certified) .

Click on theYes button and resume the driver installation.

Now, the device driver software is installed.

After copying the necessary driver files to thesyg Windows displays a message indicating that the
installation has been successful. Cligkish to complete the installation.

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard has finished ingtalling the zoftware for:

CPCI-DIOTEAE PLD [Fast)

Click. Finizh to close the wizard,

After the driver installation has been completexl gnay open the device manager to verify the correc
installation and configure driver parameters.

Page 10 of 20 Software Manual » Doc.-No.: 1.2309.21 / Rev. 1.2 CPCI-DIO1616



Using the Driver

3. Using the Driver
The drivers are started with the following calls:
QNX6: devct ! ()

Windows XP: Devi cel oControl ()

The commands and parameters are described undkeriesali o. h.

The example programhi ot est . c is included in the delivery as source code.
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Functions

4. Functions

4.1 Sructures

The commands described below use the followinggiras for their parameters:

t ypedef struct

ui nt 32_t nmask;

uint32_t data;

uinteé4_t tine;
} DI ODATA;

t ypedef struct

ui nt 32_t edgeRi si ng;
ui nt 32_t edgeFal | i ng;

} DIORQ

typdef uint64_t DI OTl CK;

4.2 Assignment of I nputs and Outputsto Parameter Bits

Bit Assignment Level Assignment
31 not evaluated

17 not evaluated

: ‘0’ -> LED off

16 User-LED-Bit ‘1’ > LED on

1_5 _OUTlS ‘0’ -> output off

0 ouUTO 1’ -> output on

Table 4.2.1: Assignment of output registers

Bit Assignment Level Assignment
31 insignificant

20 insignificant

19 Error_12-15

18 Error_8-11 ‘0’ -> no output error

17 Error_4-7 ‘1’ -> output error

16 Error_0-3

1_5 !N15 ‘0’ -> input inactive

0 INO 1’ -> input active

Table 4.2.2: Assignment of input registers
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Functions

4.3 Overview of Commands

Command Function
DI OCTL_SEND Setting the digital outputs and the user LED
DI OCTL_RECEI VE Reading the digital inputs and the error messafjgfgeemutputs
DI OCTL_RECI RQ Reading the interrupt source
Dl OCTL_I RQSET Initializing the interrupts
DI OCTL_TI MERES Determining the time basis of the returned timegtam
DI OCTL_RECEI VE_OUTPUT | Get the state of the digital output pins
DI OCTL_RECI RQ_FLUSH Flush the digital input event queue

Table 4.3.1: Overview of the implemented commands

Note: Only the following commands are currently suppotigdhe Windows driver (Windows
2000/XP/Vista): DI OCTL_SEND
DI OCTL_RECEI VE
DI OCTL_RECEI VE_COUTPUT
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Functions

44 DIOCTL_SEND - Setting the Digital Outputsand the User LED

DIOCTL_SEND
Name: DIOCTL_SEND - Setting the digital outputs and the user LED

Input parameters: DIODATA.mask:  bit(x)=1 => output x to send
- masks the output bits which are to be set

DIODATA.data: output state for bits matched in mask
- sets the outputs to ‘0’ or ‘1’

Output parameters: none

Description: This command has been designed to set the oufutsuts which are to be
changed have to be masked first.

After reset or system boot all outputs are switabied
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Functions

45DIOCTL_RECEIVE - Receiving the Digital I nputs

Name:

Input parameters:

Output parameters:

Description:

DIOCTL_RECEIVE

DIOCTL_RECEIVE - Receiving the digital inputs and error messages

DIODATA.mask: bit(x)=1 => input X to receive
- masks the input bits which are to be received

DIODATA.mask: echo of input mask
- echoed value of input mask

DIODATA.data: input state for bits matched in mask; unmatchésidst to
zero
- status of received input bits or error messagethef
output drivers

This command has been designed to receive digipaits and evaluate the
error signals of the output drivers. Via a mask lbite are selected whose
levels are to be received. The value of the maskh®ed.

The current status of the input bits can be reatkudl ODATA.data. The
status of bits which have not been masked is alwaiyto ‘0’.

Status of bits to be evaluated:
input active (power supplied): bit = ‘1’
error signal active bit =1’

input inactive (no or too low input voltage): bitG
error signal inactive bit = ‘0’

CPCI-DI101616
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Functions

4.6 DIOCTL_RECIRQ - Recelving I nterrupt Source

Name:
Input parameters:

Output parameters:

Description:

DIOCTL_RECIRQ
DIOCTL_RECIRQ - Receiving interrupt source
none

DIODATA.mask: bit(x) = 1 => edge for input x detected
- masks input and error bits for interrupt evaluatio

DIODATA.data: input state for bits matched in mask; unmatchésidst to
zero
- input or error bit which triggered interrupt

DIODATAtime: timestamp of detected edge(s)
- the time basis can be determined via
DIOCTL_TIMERES

Via this command the input bit(s) or error bits @rhtriggered an interrupt are
determined.
The timestamp of the interrupt can be read fIMDATA.time.

The call is blocked until the desired edge(s) afpsga
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Functions

4.7DIOCTL_IRQSET - Initializing the Interrupts

DIOCTL_IRQSET

Name: DIOCTL_IRQSET - Initializing the interrupts
Input parameters: DIOIRQ.edgeRising: bit(x) =1=> interrupt enable for rising edge on
input x
bit(x) =0=>  interrupt disable for rising edge
on input X

DIOIRQ.edgeFalling:  bit(x) =1 => interrupt enable for falling edge

on input X
bit(x) =0=>  interrupt disable for falling edge
on input x
Output parameters: none
Description: Via this command the interrupts for falling andvising edge on input x are

enabled or disabled. After starting up all intetsugre disabled.
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Functions

48 DIOCTL_TIMERES- Determining the Time Basis

DIOCTL_TIMERES
Name: DIOCTL_TIMERES - Determining the time basis of the timestamp
Input parameters: none

Output parameters: DIOTICK resolution: clock cycles per second
- number of clock cycles per second

Description: Via this command the time basis of the clock cyélthe controller clock can
be determined for reasonable timestamp evaluation.
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Functions

4.9 DIOCTL_RECEIVE_OUTPUT - Reading the Digital Outputs

DIOCTL_RECEIVE OUTPUT
Name: DIOCTL_RECEIVE_OUTPUT - Get the state of the digital output pins

Input parameters: DIODATA.mask: bit(x)=1=> output pin x to receive
- masks the output bits which are to be read

Output parameters: DIODATA.mask: echo of input mask
- echoed value of input mask

DIODATA. data: output state for pins matched in mask (unmatched
bits are set to zero)
- status of received output bits, matched in mask,
unmatched bits are set to ‘0.

Description: This command has been designed to read the dogitalits. A mask defines
the bits whose levels are to be received.
The current status of the output bits can be ne&l ©DATA.data.
The status of the unmatched bits is always sé@’'to *
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Functions

410 DIOCTL_RECIRQ_FLUSH - Flush the Input Event Queue

DIOCTL_RECIRQ_FLUSH
Name: DIOCTL_RECIRQ_FLUSH - Delete the input event queue
Input parameter: none
Output parameter: none

Description: This command deletes the interrupt events of theentihandle. An opened
handle can buffer up to 256 events.
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